(19) B FEREFT (JP)

wh &N EF

()

JP 2004-531220 A 2004.10.14

(D FHBLRES

$53R2004-531220
(P2004-531220A)
49 ARE FRI6EE10A 14H (2004, 10.14)

(51) Int.CL." Fl F—wa—F (B%)

C12N 15/09 C12N 15/00 ZNAA 4B024

A61K 31/7105 AB1K 31/7105 4B0O63

A61K 35/64 AB1K 35/64 4B0O65

AB1K 35/74 AB1K 35/74 A 4C084

A61K 35/78 AB1K 35/76 4C085

ELERR KR THEZHER A (£246 H) BEECHRYS
@) HEES 4 EE2002-557978 (P2002-557978) |(71) EEA 503257871
(86) (22) HEEE SERL144E1 H 18H (2002. 1. 18) AT ITFT4T, RAD—FY Tz
o) FIRRCEEAE ERISETALTH (2003.7.17) YI=br¥rwS
(86) ERE LSS PCT/NL2002/000040 A5 FE TIXINL-3062 K—I
87 EERLMES  W02002/057302 — TOyFAEL, FAFA—2E— F
@7 BELHB ER14FTH25H (2002.7.25) PES—>2 50
(31) BEEERES  01200213.5 (74) fLEE A 100091096
(32) B%R SERCI3EE1A 198 (2001.1.19) #HEH+E FEAHR O HH
(33) ERETERE BR M #sr3F T (EP) (74) fLE A 100118773
Bl EEEEES 012023985.5 #ELT BH B
(32) ®%H FRL134E10H 180 (2001.10.18) | (74) R A 100096183
(33) ERETERE BR M #sr3F T (EP) #ELT AH HK
(72) 3BFFHE F Yayv, Vv, ANZVTA

A5 5B LRI -28068 Af—xL
AF RUK, ZAFAS—r 205
B E IR

64) [READE] BZUEHLBM B TRERBRZTIZEITYALA

GHOOoo

0000000000
0000000000
0000000000
0oooo0o00000

gobOOoOOogorNAOOOO0OOMPODOOOOO0O0O000

goood

uogooooooooooon o

1
[

3 4 5 6 7 8 9 10 11 12 13
1 L4 1 1113373Kb

ugougogooooooooon

ooooOoooooboooooo 12
oooOoOoooooboooooo

1 | I | 1
NP IMICF JmzsH G C APV
3, 4siel 2 9/10
— - RAP PCR
—-—
A e & RT-PCR



I [ [ [ 5 ) O s e Y [

OO0 o0oooooDoooDooogogdoooooooogoogoaag

O

)

. Y Y [

<

Oo0ooooooogooooooao

OoOoooOoooOoooooooooooooooooogao
OooooooDoooDoo oo oo oooooooogao

Oooooooooooooogoogoao

O O

Oooo0oooQgdg

(2)

JP 2004-531220 A 2004.10.14

oad
ooooooboooODoOocooooooobooORNAODDODODOOMPYVODDODOODRD
gooobooboboobobobobooboobobooboboo
obooboobooboooboobad
gobooobooOobDORNAMDODODDOMPVODODDODOODODODODOO
ubooobooboboobdooboboobooboobooboobooad
oooooleooooooooDbOOOCOOs3Ob0OoUoOooooooboDODOo
oooobooboboobooboobooboobooboobooobooag
ooooooooOooooouoooboAPpvODO0OODOOOOOOOOOO
CNCMO OODOI1-26140 000 000000000000 0O00O0ODODOODO
gboooboobooboobdoobooboobooboobooboobooag
ooooooooboooooooooao

OooooApy COOAPV-COOOOO0OODODDODOOCOOOOOOODODO

goboooooboboobooboooboobooobooboobooobooboooban
ORFOOODODODOOOOOOOooOoOOOOOOOoOOoOoooooao

O

g
O
g
u
O
g

oooooooooooNoPOMODODOFDOOOOOOOOOOORFO OO

O

oooooooooooao

oooooooobooosHOoocOoooooooooDbDoORFODDODODOODOO

O

ooooooooao

eidboooooooooooooooooooooooOoooooobooooooOogoao
oooooooao

Oooooooo o0 ooooogogoo
Oooooooooooooogogoao
Oooooooooooooogogoao
OO0 oDoooogog4gogooDooogogogoao
Ooooooooooooooogogogoao
Oo0oooooooooooogoQgg

O Oooo

O o0ood

g
O
g

oooooooobooiln-26e14000

goooboobooboobonb

gboooboobooboooboaodnb

gboooboobooboobonb
gowvooooooonoa

gooobooobooboao

oooooooboooooogao

O O

oad

oooooooboooooooooooao
gboooboovvODonoooboono

O d

ooowmpvOoOOoooooano
ooooooobooooogoogoao

gboooooand

gboboobooboogobobooboo

ooooooooao

oooooooooooogoao

ooooooooooooooovvbooooooOOOOOOOO

ugbouobooboobooboadnb

gMmpvOoOOooOooOOoOOoDOOOOODOODODOOOOOOODODOODOGODRD

10

20

30

40

50



OO0 oooooogooQgodg

[ R |
O O g

oo ooooooQgodg

OOo0ooooooooooooooooooao
Oo0oooooogogog

O

O
a
O
g
a

O
g
O
g
u

Ooo0oo0ogao

(3) JP 2004-531220 A 2004.10.14

ooooooobbooooogooooobDbooodo

Ood

ooowmpvO OOooooooODOOOOOOOOOODODDODOOOOOOO
ooooooooboobooooOoOooooobobobooooao

oad

MPVO OOMPVOOOOODODDODOOOOOOOOOODOODODOO

O

O

OOo0oooooogogg

O Oood

OooDoOooodgood

oo
ubobooboouobobobobooboobobooboobooboboobooboodad
oooooooobooboooooooooobobobooooooooooboDboood
goboooboboobobooobdOoRrRNADOODOOOODODOODODOODODODOO

oo
MpvOOOOODODOOODOOOODODOOOOOOOODOOOODODOOOOOO
ooooooooobooooooooooboboboooooooooobODbOOo0ond
goobooooobobooboboobobooobooboboobooboonn

uo

Mmpvh O OOoo0ooOODO0ODOCOO0OO0OOO0OO0oO0ooObODDODOOOoOOoOoooooboDbOOoOo0O
goboooooboboobooboooboobooobooboobooobooboooban
oooooooooooowvObOOOOOoooooooODOOOOOoOOoooao
goooboooboao

g o

Mpvb oooooOODODOOOO0OODO0oOoOoooODODODOOOoOOoooooboobOooooogao
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad

O

P

OoooooooooooD oo oo o=s=0o0o040oag
OO0 oODOoooDoDOooDoDoDooDoDooo<o0ogooagad

Oo0oooooooooooogogg

O Ooogoooao
O Ooogooao
O O0Oogogoao
O 0Oo0oo0ooao
O 0Ooo0oooao

O

OOoo0ooooaog
OO0Oo0ooooaog
OoOoo0oo0oo0ooao
OoOoo0oo0oooao

O
O

O
O

|

ooooooobooooooouooooobooooooooobobDboooo
gooobooboboobobobobooboobobooboboo
gboooboobooboobdoobooboobooboobooboobooag
ooooao

ugbooboobooboobooobouobooboobouoboobooboobooban

ooooooobooooooouooooobooooooooobobDboooo

ooooooooooooooooobobooooooooobobobooond
goobooobooobobooag
ubooobooboboobdooboboobooboobooboobooad

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O

oooooooooboooooooooooobooovwvbODOOOOoooooao

ooooooooobooooooooooboboboooooooooobODbOOo0ond

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

10

20

30

40

50



p

e e e e e e e e < [ s [ s Oy |

s e e e s e e e e e e e e e e e e e e e e e e e e e e e e e e e e Y o s |

O

OO0 o ooooogogooo

O 0OooQgoooao
O 0OO0ooooao
O 0Ooo0oo0oooao

O

e e e [ e [ e ) [ Y Iy

(4) JP 2004-531220 A 2004.10.14

oooooooooaon
ooooooooonon
oooooooooaon
oooooooooao

O O oo
I ) [
O 0o oOoo
O 0o oo
O Ooogo
O Ooogoo
O O oo
I O [
I [ I [y
O 0o oo
O Ooogoo
O Ooogo
O O oo
I Y
O 0o oo
O 0Ooogoo
I [
O Ooogoo
I ) [
I O Y
O 0o oOoo
O Ooogoo
O Ooogoo
O 0o 0o o
O 0o oo

gooooooao

oooooooooooooooooooboooboooooooao

O 0Ooo0oo0oooao
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

ugbooboobooboobooobooboobooobooobooboboobooban

ubooboobooboooboobad

O Oooo
O 0Ooogo
O 0ooo
O 0Oooo

gboooboobooboobooooobooowvoboooonooonn

O d
0O O
O O

gboooboobooboobdoobooboobooboobooboobooag

O Oooo

ooano

ugboobooouobooboooouobooboood

ggooao
MpvOOooOoooOOooOooOOoOOoOOobODOoOOOoDbODOoOOobODOooOooOoobOooboooboaodnnb
oooooApvOooooooOOOCOOOoOOoOoooobODODOCOCOOOoOoooooao
gboooooboogobooobobooboboooboobobbobooboobao
gbooboboooobovpvb OODOOOOOOODODOODOODOAO

gooao
MpvOOOOOODOODDOOOODODOODDODOODODOODODODOOAPVOODOO
ugboobooouoboobobouoboooooboobobobobobooboobaod

goooooobooooowvvhbOOOOOOoOoooOooODODODOOOOOOOOODOO
oooooooboooooooooooovwwwobobobbOOOoOoooooooDOO
oooooao

oooao

ApvO OOOooOOoobOobOboobooboobooobooboooooboobooodnn
gooooooooooouooooooooboooooooooboooboooOooao
gboooboooogoboobobooboboboboobobobooboobobao
ApvOOUOOoboDOOooboobooooobd

ggooao

ApvO OOOooOOoOobOOoOOOobOoooOobooobooboooboobooobooodnn
oooooooooooououooooooobooooooooooboobobooooao

gboboobooboogbAPpVOODODOboooobogoboobgoboobobDoboo
ugbooboboooobooboobooboooboooAPVODODODOODOOODOODOO
oooooao

gooao

APVO APV-COODDODOOOOOOOOOODDODOCOOOOOOOODODO

O

ggooao

ApvO OOOoOooOOoOOobOoobobooobooboobovpvbODODOoOOoOoOOODOO

10

20

30

40

50



(5) JP 2004-531220 A 2004.10.14

ooogao

gooooobaoao

oooooooobDoOoOOoOO0OU0OEIAC D000 oOooOobODDODObOOOoOoOan
gooooboao

Apvb OOooOoooOobooboobooboobooboobooboooooboooboao

ocoooooooOowMvDOOoODODOOODODO

ooooooo

cooO0ooooOO0O0O0oODDO0OO0OEIADO0O0ODODOODODODDODOODODODOO
ocoDooooDbDO0O00

oooooao

oooOooao

ooogdao

ocooooooooooooooooao

OoODoO0ooao

OoDoooo
cooooooOoOoooobooooooOoOooooOOoOoOoooDbDOoRTIODOODOODOO
D00000D0OD0O00’'0000000000RTIODDOOOOODOODOOOOOOhNRRSVODO
OCoOO0DO0O0OO0O0ODO0ODO0OO0OODOOOO0ObRSVOOOODODOOoORSVODODODODOODODODODDOGO
OO0PneumovirusO ODODODOOODOODOOODODOOOOCODODOODORNVODDODOODODODGO
O 0O000O0reciprocal cross neutralization assayD D OO0 OOOOO0O0ODODODDOGORDO
ocooooooOOoO0oooe0OoboDbDO0oO0oOooDbOO0O0ooOODbDO0OOODODOOnn?20 dhrsvOo
OCoO0D00OD0OD0ODD0O0000DO0O0O0O0ODD0DO0DO0ODDDODaadb0ODbDDbOoe4%nD 0 O0A0OOnDos
woooBOODODODODODODODODOODODODOOB3WOOOODODODODODODDODOoDOooooDOooooo
OCOO0O0OODOOOORT-PCROOOOOCOORNASse D OODOOODODODOODODOODOO
ocooooooooooobobooooobOoOooobDOoO0oooboDbDOoDOoobODbOOoDOoooODO
gcoooooooOooooboOoooooDOoOoooDbDOoUoooobDOooOooobooooooDO
000000000 O0DO0DO0oDO0OO0D0O0O0dSullender, W.M., Respiratory Syncytial V

irus Genetic and Antigenic Diversity. Clinical Microbiology Reviews, 2000. 13(1)
:p-1-150 Collins, P.L., Mclntosh, K.O O O Chanock, R.M., Respiratory syncytial v
irus. Fields virology, B.N. Knipe, Howley, P.M.O , 1996, Philadelphia: Lippencot
t-raven. 1313-13510 Johnson, P.R.,0 , The G glycoprotein of human respiratory sy
ncytial viruses of subgroups A and B: extensive sequence divergence between anti
genically related proteins. Proc Natl Acad Sci USA, 1987. 84(16):p.5625-90 Colli
ns, P.L., The molecular Biology of Human Respiratory Syncytial virus (RSV) of th
e Genus Pneumovirus, in The Paramyxoviruses, D.W. Kingsbury,O . 1991, Plenum Pre
ss: New York. p.103-1530 0 0 000 O O

oooooao
ocobicoooooobOoooobobooooobobbOooooobOOoDOooDbODbODOoDOooDDobDDbOOoOono
gooooooOoOoooopoDUoooooDOoOoooDOoU0oooDOoDoOooDoDoboDooooDoDO
coooooobooOoOoooooooobooono

oooOO0oooao

oooooao

OCoOO0D0O0OD0OD0OD0OO0O0OO0O0DOO0OOParamyxoviridaeO O DO OOOODOOQODOPneumov
irinae0 000000000 DODOCOOOOO0O0O0ODOMetapneumovirusb 000 ooano
ocoooooooOoooobobooooooDoOooobDOoUooooboObOooooobooooooDO
RNAODO OO OMPVODOODOODODDODOODODODDODODODODODODODDODDOOODDODDOODOGDO
oooooooobooooogooooooboobDilco0DODbOO0OO0OO0OO0OOoOooos3gmooon
coooooooOoooobobooooooboOoOooobDOoUooobObOoooooboooooDoDOo
OCoOoDO0ooooOOoOOoTRIVOEDOODODOODDODODODDODDODODODODODOOOAPVODODDODOO
ooooooooDbDoODOoO0ooOoooooooDDbDOoOoceNeMOoODnOonoDI-26140000000

10

20

30

40

50



Ooooooooooooao

-
<
Ooo0oooooUoooUoooXXooooooooooogoao

I e )

OO0 ooooooo0ooDoooooooooog

N

OOooDoDoOooooO>»>00000o0oooOooooag

g
u
O
a

[ I o Iy
Oo0oo0oo0oao

O

O

(6) JP 2004-531220 A 2004.10.14

ooooooboooooooooooobobooboooogoao
gbooobooboobooboobooboooboooboobad
ooooooooowvOOOOOOOOoOooooooODoao
goooboobobooboboboobogsoogoboo
oogchOApv-COOOOOOOOOOODO

MpvOOODODODODOODOODODOODODOODODODODOODODODO

ubooobooboboobdooboboobooboobooboobooad
oooooobooooooooooobobooooOooooobDboooo
MpvOOOoOOooOOoOOOoDODOoOOoOOoOOOOobOOoOOoObODOobOoOoOobOOoooboag
ooooooobooooooouooooobooooooooobobDboooo
gooobooboboobobobobooboobobooboboo
Oo0ODO0O0oOoDoOO0O0O0oooOO0oo0O0oo0oODO0DO0O0ODo0DODDODO0OO0D0OD0OO0OODOheterogenei
oooooooooOooooooooobbooooooooooboDbDbooOobond
gboboobooboboobobi1boobo0obooobo0owoooboonob

1-26140 0000000000 O0OODODDODOOOOOOOOODDODDOODODOO
ooooooooRNAOODODOOMPVODODODODOOOOOOOOOOODOODODROD

goobooobooobobobgoboobobogoboobobooboooboobono
APv-cOOOOOOCNCMODODODDOI-26140000000000C0O000O00O00O0O

ooogao
gooao
ugooad
ooogaod
gooad

Ooo0oo0ogao

goooooao
gbooooaoao
ooooooao
goboooboogao
gbooooaoao
ogoao
gobooobooao
goaoaad
ggooao
gooao
ogooao
gooao
ogoao
oo
gbooobodoaoad
goao
ugoad
ooao
g o
u
LOOOO0O0O0OMO
gobooobooao
ugboooodaao
goooooao
gbooooaoao
oo

O

O RNAO OO O O MPVDO
APv-COOODOOOCNCMDODODOI-2640000000000DO0ODODOODOODOOO

gbooobooooobaoaoan

O

O=E0o0ooocoogooogooodg
O< Oooooooooooogogaog

Ooo0oo0ogano

O

oo oooooooogooogo
OoooooooooOooOgoann

O

O

OoOoo0oo0oooao
OOoo0ooooaog
OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
OOoo0oo0oo0ooao

O
O

O

O

O

O

ogoao

M
O
g
a
O
a
u

O
O

NOOOoooopOOOoOoOoODOOFOODDODOOOOO

ooooooobooooogouooooobooboogooo
ooooooobooocoooooooooboobooogooao
gooooobOoocoooooooooboobooogogao
oooooooboooooooooooboboogooo
ooooooooobooooooooooboboooooao

LoooooovMmoobooooNoODOOOoOpPOOobnOOnn
grFOOCOOO0OO0OO0OO0OOOOODODOOOOOODOOOODODODOCOOOOOOOOOO
gooboooboooboboboobooboboogobooboboobooboobonn
ubobooobooobdooboboobooooobooboooboooboodao

g o0-10

O

O Ooooo

t
O
g
u

O
O

O

O

u
O
g
u

O
O

O

O oOood

O

O0Ooo0oo0oo0oao

O

O
g
a
O
a
u

O

pvbOODO0OOODO0OOOODODOOODOOOODODOODOOOO0OO

99-10 0 0ooooooobooobooooooao

goboobooboobooboobobooo
ooooooooowpvhDb2000000000
goooooooooooooooooooao
Apv-COOODOODODODODOODOOOOODO
ugbooboooooboado

gbooobooboobooboobooooao

ooooooobooboboooogoo

gobooooobooboboobobooobooboboooboobooodnn

ooooooooobooooooooooboboboooooooooobODbOOo0ond
goobooobooboboogoboobobooboobooboobodvh OO
OAPVOOOAPYV-COOOOOOOODODODDODDOOOOOOODODODDODDOODOOO
oooooooobooboooooooooobobobooooooooooboDboood
goboooooboboobooboooboobooobooboobooobooboooban

10

20

30

40

50



ooogao
gooad
oooao
oooao
ogooad

O

0O 0000 SVANOVA Biotech ABO Uppsal

O0o0DOo0o0oDooDoooao

oodooooooDoooad

Oo0oDooooooooad

OodooooooDoooaad

oooooooooooad
vOoOOOoOGOooOOoOoOQOoadgdaDoaAPv-CcO

Oo0ooooooDoooa

Ooo0oooooooooad

O0oano

O0oano

Ooano

Od

Swe

S Oo0oO0OoOoog

o
(7]

[ [ A [

e e S [ e e e e e e e A O |

N
o

p

e e e e e Y e S e e e O e e e e e e e e e e e e e e e e e e O e e Y o Y o A |

e e e e e e = e Y s [ Y |

Ooooooooooooooooooooooooooogog
OoooooooboooooooooooooooooooOooonod

Ooo0oooogoQgoo
OoooooogogQgoo
Ooo0oooogQgoo
Ooooooggoao
Oo0oooogoQgogao
OooooooQgoao
Ooo0oooogooQgoo
Ooo0oooogogQgoao
OooooogoQgoo
Oooooggoao
Oo0o0oogoQgogao
OooooooQgoao
Ooo0oooogoQgoo
OoooooogogQgoo
Ooo0oooogQgoo

O

OoOoo0ooood
Oooo0oogooogodd

O
g
g
O
g
u
O
g

D)

JP 2004-531220 A 2004.10.14

oooooooobbooooooooooDboaowMpy
MpvDb OO O0O0ODDOOOO0OOO0OO0O0ODODDOODOO
oooooooooooooooooooao
ooooooooooooooooooooo

0

Oo0oogao
Oo0ooOoo0goao

O

OOoo0oooao

O
g
a
O
a
u

ugboobooooobooboobdoofadAp

oooooooOocooooooooaowuwevo
gooobooboobooboobobooo
MpvOOOO4OQoOOOoODOOOOOOODOAO

APVOODDOOOOOOODODDDDODOOELISAOCODOO0OOOODODOODODOO
Jodooo0ooooDooo0oUoU0UooUoooDoDoooU0UU0OooUooOooDoDoDOoOOoO
OOOAPVOOOOOUOODODDODOOELISACOOOOOOOO1IO0O000

Science Park Glunten SE-751 8

3

denD OO OOOODOOOOAPV-Ab SVANOVIROODODOOOODODDODOODODODO

ApvOOOOOOOOODOODODODODODOODOODODODOODOn

O

O

Oooooooodg
OOoo0ooooao

Ooooooodg
OOo0ooooodg

Ooo0oo0ogono
Ooo0oo0ooano

OO0O0Oo0oo0oooao
OOoo0ooooao
OO0Ooo0ooooao
O 0Oo0ooooao
O O0Oo0OooOoooao
OO0Ooo0oo0oooao
OO0o0o0ooooao
OOo0o0ooooao
OO0Oo0ooooao
O O0Oo0ooooao
O 0O0o0ooooao
O0Ooo0oo0oooao
OOoo0ooooao
OOo0oo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O O0O0OoOoooao
OO0Ooo0oo0oooao
OO0Ooo0ooooao
OOo0o0ooooao
O Ooo0ooooao
O O0Oo0Oooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oooao
OO0O0o0ooooao
OOoo0ooooao
OO0Oo0ooooao

O

O 0Ooo0oooao
O 0Ooo0oooao
O 0Oooooao
O Oogooao
O O0Oo0oogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogoooo
O Ooogooao
O O0Oo0gogoao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooao
O 0Ooogoooao
[ Y
O 0Ooo0oo0oo
O 0Ooo0gooo
O O0ooo

O
O

O O o

O

O

O

O

O

O

O

O

Ooo0ooao
lock-andO

O

O

O Oooo

O

O Oooo

O

O O oo

O0Oo0oooao
O0Oo0oo0ooao
O0Ooo0oooao

O

O O0ooo

O
oooooooooboooooooovvbooooobooOOoOOOooOooooao
O
O

gobooboouobooboboobooboApvbOooognoad
MPYO OOOOODDOOOOOOORDOELISAO

ooooaod
keyO O O
oo

O O0ooo
O OO
O oOooo
O oOooo
O 0Ooo

O OO
O OO
O 0o oo
O O ogo

Ood
90%0 O
ooogao

omMpvOOODOGOGOGOooao
goooovwwvoooOobooobooao

ooooooooboobooooooogoao
gumpvODOOOOoOoboobooboooboo
MpvOOOOOOOODODOOOOOOORDO
ooooooowvoOoODODODDODOOOOO
gboobooobobooboo0oDbagwMpy
gboooovvaoMpvDb oo oonbaoonoad
gooooobOoOoooOoogoooaouMpy
gboboooboooooboobooboobooboobooboboooboooboaodnb

ooooooooooooooooooboboooooooooobobooobond
goooboooboobogobooboobooboooboobooobooDbonb
IFOELISAD OO0 O0O0ODODOORT-PCREODODODODDODOOCOOOOOOODODODODO
ooooooooboOooooooooobbooooooooobobDoobond
MpvOOOOODODODOOODOOOOODODOODDODOOOODODOODOODOODODGD
ugbobooboobooboboobooboboboobooboooboooboooboadnb
ooooobloOOOoOCOO0OO0OOoOoOooOobODbO2kbb000oooooboDbOOO
gbooobooobooboooboobooboooboooooboooboooboaodnnb

10

20

30

40

50



Ooo0oooogogQgoo
Oo0oooooogogodg
OO0 oooooogogodg
OO0 oooooogogdg
OOo0ooooooood

Oo0oooooooOodg
O 0Ooo0oo0ooao

O

O O

(8) JP 2004-531220 A 2004.10.14

oooooooooowvObOOOOOOOooMPvo o ogApPv-COOOOO
ooooooooobooooooooooooowvobDDOOOMPYDOD
oooooooboobooooooooooobooboooood

goooowwooooboooooboooboooooooboooaodaob

ApvOODODDODOOOOOCOOOO
ooooooobooooOogao

oooooooboooooogao

ooooooooDOOoO0OoOagagaAry
Ooooooooobooboooooogao

oooooooApvODOononoOOOO

O

0
gbouobooboboobobooobooboooobdooOdbaddwMevO

O

O

gboooboobooboooboaodnb

oboooboobooboooboboboag

ApvODOOOOOOGOGOOoOODODDOOOOOOOOODODDOOOOODOOOODDODOOD
gboooboobobooboo0obDAVPODOAVPODOODOODOODOODOODOODOO

a
oooooao
gooooboao
ugoooaoobadod
ooooooao
gooooobaoao
ooooooao
gooooboao
oooooboaoao
MvPO O O MVPO
googbao
u
O
g
oad
oo
g o

Ooo0oooooooo0 oo ooooooDoDooooogoooooaoo
Oo0oooooooo0ooDoDoooo0 oo oooogogogoao
Oo0oooooooooDooooooooDoDooogogooao
Oo0oooooooooooDoooogUooDoDooogogoao
OO0 oDooooggooooDoDooUgUooDoDooogogogao

Oo0oooooooooooood

mpvObooooooDOOoOooOOoooOobOoobOoaovpvhb oD OoOobOOoOOoOOOODOODOO

gbooobooAPpVODODOODODODODOODOODDOOOODODODODOD
mpvObOOooobDOOoobOoooobooovwvoboooobooobaoaodho
ooooooboooooooooooobobooboooogoao
gobooobooboAPvODOODDOODOODODOODOODOO
Mpvo OOOOODODOOOOOOoOoOOODODOOOOOOano

O

O 0Ooo0oooo
O Oooooao

O Oooo
O Oooo
O Oooo
O 0O oo
O 0ooo
O 0Oooo

O

O O0Oo0Oooooao
O 0O0o0ooOoooao
OO0Ooo0oo0oooao
OOoo0ooooao

[ B R |
[ o R |

O

[ B R |
O Ooooo

O

APvO O DOOODOOCO
goooobooboao
goobooobooboad

O

O

I Ry |
[ Ry |
I R |

OoooooooQgooao
OoooooogogQgooao
OoooooogoQgooao
Oooooooggooao
OO0 oDooogQgogoao
Ooooooooogooao

O

O

O Oooo
O 0O oo
O 0ooo

O

O Ooogo

O Oooo

O

goooooowvODoboobooooobogno
uoboooboobooboooboooboobooooad
oooooobobDAPVOOODODOOOOOOOOO
goboDobAPVOODODODOODOOOODOOODO

O o0ood

gobooobooobooboooooboobooooboodab
oooooooobooooooooooboboDboooo
gMpvDo OODOODODODODODOODODOOOODOO
goboooooboobooaowvvboo0oooobnOad
ooooooboboooooooooobbobooooao

ApvO ODODOOOODODOODOoDOwOOOOOOODODO
ugboobooboboobodoobooboobooboadnb
APv-MPVO OO OOOOGOOOODODOOOOOOOOOODODDODOOOOOOO

oboooboobobobooboooboooooboobooboag
oooooooooboooooooooooooboooo-000
g oRSv-MpPYO OO PIS-MPVOODOODOODOOOODOO
uoboobooboobooboooboobooooobooboobooag
obobooboobobooobooboooobooboboo
uboboobooboboboobooboooooboobooboad
I A N N O M R M O W W W 137
MpvOOOOOOOOOOowMPvODOOOODOODOOOODOOO
oooooooooboooooooooooooooooooao
ooooboobobooboobooooboobooboo
uoboobooboobooboooboobooooobooboobooag
oooooooooOooooooooooobooooooOooao
obobooboobobooobooboooobooboboo
ooooApvOOOOGOOODDOEFR 2 801 6070 O APVO OO O
oooooooobooooooooao

10

20

30

40

50



9 JP 2004-531220 A 2004.10.14

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
goooboooboooboogoboooboobowvwwiboogoobooboboooboobobod

gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
oooooboobooboooboooboobooovwwobooooobobbooobobod

gApvOOooOoobooboobooboApvboooomvMpvbobobbooobbo g
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gbooobApPpvOODOODOOOOODODOODOOOODOMPYVODOODOODODOODOOO
ooowmMpvb OOGOGOGOGOAPY AOBOOOCODOOOUOOOODOODDODDOOODOOOOOO
MpvOOOOOGooOOoOGobOOoOOoOOoOOOOoDbODOODDODOODODODODODODOODOOwPOO

gbooobooboboboobooboobooboobooobooboob0odhbaddApPvh mPvd
ooooooooobooooooooowdMvb GO OOSHOOOOODODOODOOOOOoOO
obooobooboobooobobooboboobooooboobobAPvObOOobOonO

gbooboobodaogApvbooovpvobooobogboooobouobooboobad
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
Oo0o0oooo0ooOoODIFODELISADDODOODOOOORT-PCROOOODOOOOOOMPVODODOO
oooNOPOMOFODOOLODDDOOOOOOOOODODDODOOOOOOOODDDODOOO

goAPVOODOODODOODODOODOODDODOODOAPVONMPVODOODOO

ugbooobooboooooboovwwvooboooobooboooooboooOaoaws,evh d
UAPVOD 2000 0000CO0O00O0O0O0O0OO0OODODOOOOOOOOOODODODOOAPVODOONM

pvO20 00 0bo0oobo0oobooboooboboboboobobooobooboowwePvon

oooooooooDooos0000O0DO0DDO0OO0OO0U0O0UOUOUODODODODOoDODODOOoOOOooOao
I Y o A o A v A O V2
OCPED D tMKO D O DO ODODODODDOODOKRSVO OO OAKPIV-10OODOOODOODODOCPEO
ooo0oooooDoDoooOOoOooMPVOOOOOODODODDODODODODOOODODODDDODDODOTCt
MKOOOOOODOOODODODDODODOOOOOoooooOMOOOOOOoooDoODOoODOoOOoOoOod
0000000000000 O0UUU0U0DO0DD0DO0oDO0OOoODO0DUO0OOCPEDDODOODOODOODODOO
0o0oo0oooooDoDoDooOOo0O0O0oo0oUoo0oDoDoDoDoDo0OOo0O0OooUooOoDoDoDoDoDoDoOooOoOoOoao
JJddooo0ooo0ooDooo0oUdUoUUoUooDoDoDo0ooDO0oU0oU0UOUUoUoUDoDoDoDoOoODOoOOOOgag
O00ooo0oo0ooDDoDos30000000001001400CPED OO DO DO O KRSVO OO WP
Ilv-10 000000000 o0Do0DDoDOoOO0OCPEDDDOOOOOO

ooogooao
oo0oo0ooooooDoDooOOo0O0O0oUoUoooDoDoDoDoDOoOOo0O0OoooUooOoDoDoDoDooOoOooOoOoOoao
0000000000000 0oUoUoo0oo0oDoDoDo0ooO0oO0U0UoOoUooOoOoDoDoDOoOOoDOoOOoOgaog
D000 O0OO0OORNAMOOODODDODDDODOOODOOOODODODDDODODOOOOOODODOParamyx
ovirinaeJ O OO DO ODOODOODAOPneumovirinaed O OODDODODODOOOODOAO
OO00DD0DD0DD0DO0OO0D0O00000000O0D0DODDDDODOODODO0DO0DOOOOOOoOD?toO
Oo0o0ooooooDoDOoOoOhRSVOODODDODDODDOOOODOOODODODODDODDODODODOOOOOO
0000000000000 0O0000O00D0DO0O0O0D0DO0O0O0D?0000000000
Jddooooo0ooDoDooUoUdUoUUU0OoDoDoDooDU0oU0U0UOUUOUUODoODoDoDOoOoODOoOOOOgao
OCooogpPMOOOOOoOGoQOaQo

oooooao
D00ooooooDoDoOOoTRIVOIUOOODDODDDODOOOOODOOODODODDDOOGOAPYODDOODO
OO0D0DD0DDDD0O0D0D0D0DO0O0O0O0O0O0O0O0DoODoODDDD” 0000000000000
JJddooo0ooo0ooDooo0oUdUoUUoUooDoDoDo0ooDO0oU0oU0UOUUoUoUDoDoDoDoOoODOoOOOOgag
0000000000000 O0U0UO0Do0DoDo0DOoOO0DO0OO0OUOAPVODOOOODOOODOGO OO
0000000 oDoDoDoooU0Oo0o0oo0oDoDoDoDooDOoOoeGO oo OoOoOooOooOooOoooDOao
0o0oo0Doo0oDo0o0Doo0oDo0o0oDooDo0oo0oDo0oo0Do0DO0o0DO0OO0OoDA0BOODDDODOOGO



(10) JP 2004-531220 A 2004.10.14

O0DO0D0DO0OD0DO0ODO0ODO0DOooooes.5yw099. 740 000000000 DODODO0DODDODUOODDOO
031.2038w0 000000000 O0DO0OO0OD0DOO0OD0ODaOOCollins, M.S., Gough, R.E.O
O O Alexander, D.J., Antigenic differentiation of avian pneumovirus isolates usi
ng polyclonal antisera and mouse monoclonal antibodies. Avian Pathology, 1993. 2
2:p.469-4790 Cook, J.K.A, Jones, B.V., Ellis, M._M., Antigenic differentiation of
strains of turkey rhinotracheitis virus using monoclonal antibodies. Avian Path
plogy, 1993.22:p.257-2730 Bayon-Auboyer, M.H.,O , Nucleotide sequences of the F,

L and G protein genes of two non-A/non-B avian pneumoviruses (APV) reveal a nov
el APV subgroup. J Gen Virol, 2000.81(Pt 11):p.2723-330 Seal, B.S., Matrix Prote
in gene nucleotide and predicted amino acid sequence demonstrate that the first
US avian pneumovirs isolate is distinct from European strains. Virus Res, 1998.5
8(1-2):p.45-520 Bayon-Auboyer, M_H.,O , Comparison of F-, G- and N-based RT-PCR
protocols wigh conventional virological procedures for the detection and typing
of turkey rhinotrachetis virus. Arch Virol, 1999.144(6):p.1091-1090 Juhasz, K.O
O 0OA.J. Easton, Extensive sequence variation in the attachment O GO protein ge
ne of avian pneumovirus: evidence for two distinct subgroups. J Gen Virol, 1994.
75(Pt 11):p.2873-800 0 000 00O

gooogbad

APVO O O 1000 O Owooo/206000 000000 0ODOOOOODAPVDDOOODOODOO
OO0oo0ooooooDOoOOoOO0OO0oO0OOinvitroDOOOOOOOODODDOAPVODODOTRTO O
uobooobooboooooboobooboobooTRTODOO0DOOOOODODOODOODOO
ooooooooboooooooooooobooocooOoTRIOCOOOOOOOOODODODOO
gooobooobooooboboboboobooooboboAbDObobonoboboOon
oooooooooboooooooooooobobooooooobio4000 00 noooan
ooogooilosopuoooooooOobOoooooooboboobooOoooooooboooT
RTOODODOODODODODO0DO0ODODDODDODODOODODO0OOoOoOooODODDODDODOODOO0OOoOooOooODbDODDORDaIi0d
ooooooooobooooooooooooobooooooooooooboOoboOooOoOogTR

TboooOoooooboooboooboTRTODODODODODODOODDODODODODOODDODODbDOOnD
gbooobooboobaod

oooooao

ApvO O OODOODOTRTODOODDODADOODOOBDODOODOODOODOODODGODRDOSP
FOO0O0O00OD0OO0OO0OO0ODODOO0OO0OOCDODOO0OODOODODOOODODOOODODOBayon-Auboyer(d
OJ. Gen. Vir. 81:2723-2733 (2000) 0000000000 O0ODODOOOODOOODODOO
oooobooobooobooobooboobooboooobooboobooobooobaoan
oooooao
igoooooooobooboogobooboboogobgooobooboobobooboboobodob
gbooobooboooboooboobobooboooobooboobooobooboobad
oooooooooboooooooooooobooocoooooooooDbOoOoowvPvh OO
goooboz200b0bo0oobo0oobooobooboobooobooboboobobDbDao

CoOoDO0oOoOoOONsSIDOONS20000D00O0O0OCDOOODODODOGOORandhawad , J. V
ir. 71:9849-9854 (1997)0 000 O00CDOO0OO0OOODDODODOOODDODODODODODOOODOGDOD
OO0000O0RSVO ™ 3-NS1-NS2-N-P-M-SH-G-F-M2-L-5" O APvO’® 3-N-P-M-F-M2-SH-G-L-5’
0% 00000000000 0MPYVODO0OO0OODODOOOOOODOODOOOOOO
OEeMoboobooobooboobgooboobooboboogobooboobobouoboobobo
gboooboaowvbDODOoOoOOoOOO0ODOOOOOOODODOODODODODOODODODODOO
oooooooooboooooooooooooowMkDODOOOOOOOOoOoOooODODODO
gooobooobooboooboobobooboboobooboobobobooboobobn
ooooooooocpEOODDDOOOOOOODOODDODDODOOOOOOOODODDDOOO
oooooooboobooooooooooooboooooOoOogoRSsVOOOGOooooDOODODOO
gobooobooobooobooobooboobooboboooboobooboobooboban

10

20

30

40

50



(11) JP 2004-531220 A 2004.10.14

0000000000000 00000000000'™OOOOOOOMPVO O OOO Ahnm
adianO , J. Gen. Vir. 80:2011-2016(1999)0 O oooao ooooooooDao
ooooooooooOooooogooooaowdo ooooooooao
020 0000O0RFOM2-20 0000000

O
O
O
O
O

O
O
O
(]
O
(]
O
O
O

oooooao
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
oooooooooboooboog0ogOogooooooboooooo0oOooooooooobooooOoo
oooooooobDoooooooooooboboOoOoOooOooooOoooNs1IOonoDoONs20 000
oooooooooboooooooooooobooooooooooboDbOOO.OOoRsSvOO
ooooooooobooboooooooooboobooobooOooooooboboOoOooOoOoggwp
vboooooooooooooowvbObOOOOOooooooooDbDoooooooaowe

vbooooboooobooboboobobobobooboboogobooowevo DO

cbooobooboooooboooobooboocoowvbo0oboooobOod
oooooooooooooooooooobooboooooooooooboboobooooao
googobao
ugboboobooboooooboobooboobooooobovvobobbooobbo g
oooooooooboooooooooooobooooooooooovvoboboDOODOO
gboooboobooaovpvhb oD OooboooowMpvObooOobbooooboobOO
ooooooooooooooooooooowwvobOOoODbOOOOOOOooooooDOOo
googbAPVOODOCOODOOOODOOODODOODODDOODOODODLDDODODOO
oooooooobDoOOooodeb0000DODODODOODODDODOODOAPV-COODOOOOOO
ooooooooboOooooooooooooooosyoooo0oOoooooononDaonassuwd
gboooboobobooboe8swh 0D O0O0OO0ODOoDbDO0OODOSIWODOODDODOODOAO
ooooooooobooseded4yD 000 0DoooooOOoODOOOoOoOoOoooOoboDDbODDbDOOOd
oooooooooboooooooooooobooooooooooovvoboboDOODOO
ooooooooowwooOOoODOOODOOOOOODeooooooODODODODOOOOOO
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
gboooboooOoRrRNODOODODOODODOODOODOOODOODODOODODODOODODODODOO
oooooooooboooooooooooooLoMONDOOFODDOOOOOOOOGOO
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
oooooRSsvuoooooobODOOOoOOoooooooobooooooooowsvoonono
govwvObooOoooobowvpvh OOobOoooobooboboboobooboboobao
oooooboobobOoOOoOOO0oo0o0o0o0oLoo0oOognOoe4n 1000MO O OO OOS1I0O 1000NDO O
goooobi1o00FO Db OODO3DICODODODDODODODODODDODOODODLDDOO
oooLooo0ooOogooeiblooOMOD OO OOO8O1000O0NDOD OO OO0 1000FODODODOOOS8

gleo000OO00oO0oOooooOoOoODbODOOOOO8O028000000000000000D0OO0
I A e I B I 2\
gboooowwviobobuobooboooobdoobooobobooboobooboooboooao
oooooooobooLtoboovoOonOobOoOsilOOooNDOOOOS8SDoonoroOoOonOonO
g2z0 Do OooooobODbODOoOObODOoUooooooDbDDObODODLObODONODDDO9IOOO
omMoODODOOOo40O0O0oOorOOOOOOSSOO0OO0OOCOOOOOOOOOMPVODODODODODODAO
ooooowvMPVOFDODOOOOOOODDODDODDDOODOOSeald, Vir. Res. 66:139147(2000
yboooooooApPV-COOOODODOFOOODODODODDODODODDODDOOODDODDOODOGO
ooooooos1iyoooooboOooooooooooos2ywobooooboooooooan
ooano

ugboodagbad
oooooooooooowvwvObOOOOOOOoOoooOowMvVOLOOOOOOOooOoOGoODOODODO
O 00O 0O Randhawall , J. Gen. Vir. 77:3047-3051(1996)0 0 0 000 0O O APV-AO O OO

10

20

30

40

50



ooogao

oo oooooogogogoo

O

(12)

JP 2004-531220 A 2004.10.14

oooooooobOoocooooooooboobOoooooOooelw0ooooobODOO
oooooooe3wooooooDOOOOoOoooooao

goowMmvoooooobooboboobooboboobooobooboobobno
oooo2000ogooooobDOOOoO0oO0oOoOoooeooooooDbOOOoNOMOEFRDO
LOORFODODODOOOOOODODODODODDOOOOOOODOODODODDODDIODDODDOOOOOO
o100 DD O0OODOODOOODLDOObODODOODODbDSsIO88WO O DOODODOOO
ooooooooooooouoooooobooobooboooo2ccocoooooooDOaO
OCo0O0ODO0O0OO0OO0ODACDDODODODODDDODODODODODOOOODORDNed/00/010 00000000
B0 OO0 O0O0DO0ODODODO0OCODDODOODDODOned/99/0100000000ODODOOOODOO
ooooooooooooooooooobooooooooooobobooboooOoOoan
gbool1-26140 000 LO0O00O0O0O64000OM20000087000NDODODOOS8SHODO
pOO0OOO0Oe68OOOFODODODOOSIDOOM-IO000O0O084O0DO0DO0DO0OOM2-20000005

sgoooooOoOoOoooooooooboobooboooooooooboboobobooooooooaon
obobooboobobooboboboboobOoboboOOobOo0baOanRNAO
ugbobooboobooboboobooboboboobooboooboooboooboadnb

oooooooooowvhObDOOOOLODOOMODODOOS1IONDOOO O 83

FOOOOOs200000000D0O0O0O0ooOoObODDODOODODOO0OOoOOooOooOOD
Mpvo OOOOODODOOOOOOoOoOOODODOOOOOOano

googobao
ugboodagbad
oooooao
gooogbad
ooooooooao
gooooboobao
ooogggesonan
OooggLoooNo
gooooboobao
gboooboaoboad
ON

ooano

ooad

oono

gooaogoboad

oogdad

ooano

uono

0 100
ooooboobad
ooooooooao
oo0oagil-26140 0
obooobooboad
ooooooooao
googobao
gboooboaoboad
ooooooooao
A0 00500000
ooooooooao
gooooboobao
obooobooboad
oooooao

OooOoo0ooOoogaDo
OoOoo0ooOogaDo

O Ooooo
O 0OoOooo
O 0Ooooo
O 0Ooooo
O Ooooo

O

O

O0Ooo0ooo0oao

O

goao
gboooboooooboobooanb
pOOOOOOODODOOCOOOOMO
gboobooApvODOobDcCcoononO
gbooboboobooboobooan

O

g
a
O
a
u

O
O

g
a

900

g
u

ooooooesooooooaomb

O
O

gLobooNoDbDOoobo1lovMoDOobOoo400onougonborF

ugbooboooooboobooooobooboooogadnnb

oomMbOOOOOo93OO0oOODDOFrFOODODODOOY4A0 OO0

gsgooowvhbOobDOoonoobOoobOOoOobDOoDbOoOOnn
ooooooooODoocoooooooLooooonooe4n

oorODOOOSSY00O0O0OODODOOOOOOOOO
siooobooooboooboooboolobooobooboooboboobooobooobooobaoan
oooooooboooooouooooooboboooOooRrRSsVOOOOOOooOODODOOO
goboooboooboogobooboboobooobooboobobbooboobao

oooooboboOoOocooouooooooboOoOoO0o0oOoooobODbOD0OdO.OORNADD

mpvbOoOoooODODOOODODODOOoOoOoOODOOODODOOoOooOooOooODDODOODODOOO

ooooooooocooouoooooooboobooooooooooboobobooooao
gooooooooooosooocoouooooooboobooooooooooboDOao

ugbooboooboboobooboooogTRIVOOODOODRDO
ApvODOODODOOOOOOOOODODODDDOOOOOOCcCNMO

goboooboooboogobooboooboooboooboooboognb
gbooboboobooboobooobooboooboooagadnb

oo

ooooooooooao
RAP-PCRO O 10 100 O O

O Ooo0oooo
O 0Oo0oooOoao

gbooboobooboaodd
oooooobobooooog
MPVO OOOOOOONODOAO
oooooooobrOoO0OO
goooboobobogno
gooonboad

igooooobooobooboooboobooboogoboobooboooboboboboobodao

gboobooorRNaODOOOMPVODOODDODOOODOODOODOODODOODOODOOO
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
ooooooooboopbiobOOO0DO0DO0oOoOooooDbDs3spDoboboboDOobOOooooooan

10

20

30

40

50



oo oooooogogogoo

O Ooo0oooao

O

O

Oooooooo
OooooooogoQgdg
OooooooogoQgdg

O

O0Ooo0oooao

O

(13) JP 2004-531220 A 2004.10.14

goooooooboooooooooooboooooooooooobobooooOogoao
TRTVOOOOOOoODDOODODOOoOooooDoDDOoOOoOAPVDODODODOODOOOODODDOO
oooooocNeMoooooil-2640000C000000O0O0DODOOCOOOOOOO
gooooooooooOogogoooooooooo0ogoOoooooooboooOoOoao
ooooooooooooooooooooooooooooooboooooooao
gooooooobooocoooooooooooooooooooobobooooOoOoao
oooao
ooooboboboOOoOocOoOO0oO0ouoouUooRFOOONODOODOOOODODOOORFDDOODOODO
Ool-26140NO0000000DODOCOOONDOOODOOOOOOODONIWODODODDDOOO
gogesyooooooooooboooooooooooboobocbooooooooao
ooooooowwwooooODOOOOOOooooooDbDOoOOOOoowwoooooono

100000034000l lDeaad 000000 00D0DDDODOOOUODUOOOOOODODOO
NOOOOOODDDDOOOOOOO0ODODDONOORFO OO ODOAPV-CONOORFO O O OOO
0o0oDoDos00000D0D0O0o0DO0DoDOoDOooDOoO0ooBarrd, 19910000000 ODO0OO
O0O0ooooOOoAPV-CODODDDDODOOOOO8WOUUODOODODODODODODODODODOOOOOO
01000000000 o0DoDoDo0Oo0oen O

0odd
Barr(Qd

O

ugoad

019910 0 00 0ODO0O0O0O0DO0ODOOOMononegaviralesO O ODODOOODODOOOORO
gos3spooboAdBODOCODOOODODs8sbDOoooOobooobooobooboOodd
oooooooboooooouooooooboboooooooossoooooboooano
MPVO O APV-CO 97%0 APV-BO 89%0 APV-AO 92%0 RSvVO O O PVvMO 660 73%0 O O O O
gbooboboooboboboboobobileoos4o0obooboobooobOO
gogboooboouoboobobooboobooboobooboobooboobooaa
OD00000MiyaharaO , 19920 LiO , 19960 BarrO , 19910 0 0 O O O MPVDO
OooooooobDbDoooo0ooooobobDboOoOoOO0OO0OO0OOAPYy CO99%O OO0

[ Y |

g
ooooooobooooooilcoooooooooobooOooooOoooooorRFO OO

pOOOOO0OODODODOOCOORFODOOOOOOOPOOOOODODODODOIN-26140PO0O0O0OO
gbooobooborwyboobobooboossyoooooogobooboobooobao
ugbobooboobooooboooobooboocoovvb oo obad
UO0oooO0200RFOOAPYV-COPOODDOOSG®WO ODOOOOOOOOODODOOGORSVOP
Oooooo0oboz22026%0 00000240 000000000000D0C0O000G600O0MPY
pOO0OO0OO0OI00O0OO0O0OORFOODOODODOOOOOOOOOODODDOOOOOOO
OO0OPOOOOOOOLambD O O Kolakofsky, 19960 Seldmeierd , 19980 0 0 0 0O O

O

OO0 oDooOooo<ogogogooogoao

O 0Ooo0oooo
O Ooo0oooo

0o APV A0 0O 0O BO
oooooooao

gbooagbodaoan

oopvmbOOOOGOOOOORSVOODOAPY-COODOODODODOMPVYO ORF
OD0DO000D0Ling01995000000000000DO0O00O00O00ODDOO

gogboooobooboboobooboobooobooboobdd

O
O
oboooboo0oboDbi1ss024100RNAOD DO DO ODODODDODODODODODDODOO
U
O

oooooooao

ooooooovvi OODODDDODOOOOOOOS0OOAPYV-COO 100%

APV-AD D OBO DO O93%OIRSVO O O81%0 0 OO0 O00O0DODOMPVOPOOOODODOCODODOAOAP

OCoO0DO0O0ooOO0O0O0oO0OO0ODO0OO0OO0OD0OLIngd, 19950 000000000000 0O0OGO0

ugod

I I I I N N O M R R W 03
MODODOODOODOORFOD OO DODOOMODDODOODORDOI-26140 MO O
oooooooooeswoooooooooooe/woooooooooooooao
gooooooboooobooooooooobooooowvboooooooboDOOO

0ooo0oo0oo0O3gorRFOO240 00000000 DODODDDODOODODOODOOOODDOD

10

20

30

40

50



(14) JP 2004-531220 A 2004.10.14

oooOMOORFOD OO OOOOMPVYOMOORFO O ODDODDOOOOOOOOOOODOMOORF
gbooboobobogobosobAPpvOoOboboobooboboobooboooboan
760 87¥0 0 OO ORSVODOOPYMOODODODDOOOOOOOOODOS37038% 00000
gobooboooboboboilovyo0oooO0oDbO0oO0DbDO0eDh O Easton 19970 00O
Oooooooobobooooooooooboboboooooooooboi40190000
oooooooooboooooooooooobobooowvwvhbOODOOOoOoooao
100 ORSVOPYMO D OAPVODODOMODIDORFO DO ODOODOORFO OO ODOAO
ODOORFO OO DODODOOODODbLRSVOOS2000 00005100 000ORSVOOT7S
od OpPvmMbO O 460 00 0O OAPVOOS100 0000 Yud , 19920 EastonO , 19970 Sa
malO , 1991;Sataked , 19840 0000 OO COMPVYOMOORFO O DO 200 0 O OORFO DO
ooogs400o0D00010000C0OORFOOOIOMOCRFOD D DD DD ODODODODDOO?
210 00 0000CO0ODOO0OO03WIOLO0OODODOOLOOODOODORFOD O 1I0MOORFD OO DO
oooooooobDooobo28930 0000000 O0oO0oO0oO0ooooOonODOaORSvOOOAPVODO
U0OCRFO OO 0DO0OOOO0OOD200RFOOOOOODODOOOCOOOZ2O00RFOODOOCOOOO

Oooooooogod
Ooooooogd
O
O

O Ooooo
O Ooooo

obooobooboboooboboboboobobooboOobOoOobAPVODODORSVODO
oodz200RFOOD0OCOOOOOODOODODDOOOOOOODODODODDODOOOOO
oooooao
ooooooooboobooooo0oooooobDboooo0oo0oooooboboDbDbDOoOb0OO0O0OO0nanoRrF
ooorFrOOCO0OO0OO0OO0OO0OO0OOODORFODOODODOOOUOFODOOOOOOOOIN-26140F0O 0O
gbooobooboobogeswbooboobooooboryd b oobooboobao
ubooobooboobooboobooboobooooobovvoboonOObOOMPY
OFOORFO OMOORFO OO O OOOOODODOOODOOOOOODODDODDODOODOOOOOO
oboooboovvDOFrFOODOS3DO0ODODO0OO0ODDODODOODOODOODOOAPY-COEFO

oooooooobo20000000050000000000000000APV-CO O 81%0O
APV-AD D OBODOG7¥0 D DODDODDOOOOOFOOOOOOO0O3O03% I 0OODOOOOOO
ooooobdolob1sw0 00O DODOOO0OO0OO0OO0O0O0DO0ODODeOOODODDOODODOOOEFRDO
oooooooooooooooooooovvoooobOOOOOOoOOooooooDOOO
OO00000Morrison, 19880 Yu , 1991000000000 DODODODOFIOO12000O
oooooooooyooooboODODOOO0OO0oOoOooooOooooODOoOoOOoOooOoOooo0oonaneEe2n
2000010000 0CO0O000O0O0O0OODODODOCOOOOOOOOODOGDOOCOMPYOEFROOR
FOOODOoOOo3goooooooN~OoDbOobOO0oOobobobobbooRSVODOODODODOO
Dodz200e6600 003890 0 OAPVODOOOOOOOMPVOOS O OOOOODODODDODODO
oNODOOOOOoooobobz2e000000CO0O011I00MPVOFRFDDOOOOOOOOOO

Jddooooo0ooDoDooUoUdUoUUU0OoDoDoDooDU0oU0U0UOUUOUUODoODoDoDOoOoODOoOOOOgao
O0O0FOOO0OO0OO0OOO0OO0DO0ODDODDODDODOOOOOOMorrison, 19880 0000 00O0DODOO0O
0000000000000 U0O0oU0oUU0o0Do0Do0Do0oo0o0U0U0O0O0O0oUooO0Oo0OD0DOFODODOOOO
ooddooooooDorOO00O0O00O0DODDODOOUOOUOODUODODODODDODOODOOOOOO
0o0oo0oooooDoDoDrROOODOO0D0ODODODDODOOOOOOODODDFRIOCOODOOOOOn
O00DO0DOoO0oDOoooOoodCcollinsd, 1996000000000 0O0OD0OODODODOOO
O0o0oooooDoDoDOoOOoOOoOMPVOOOOUOOOOORQSROO O ODR2000 00 OO ORDO
OOOAPVOOORSVNOOOOOOODOODODDODOQDODDODODODOOSOCOOoOoOooooOoano
JJdodooooooDooOoil0000U0UdUUUUODoDoODoDoDOoDUoUOUOoUOUoUooUOoDoODDoDOoOOO
oo0o0oooooDoDoDooOo0O0o0oUoUooDoDoDoDOoOO0O0OFIOODO0ODODDODDOOODOOOOOaon
0000000000000 0oUoUoo0oo0oDoDoDo0ooO0oO0U0UoOoUooOoOoDoDoDOoOOoDOoOOoOgaog
0000000000000 U0U00DO0DD0DO0Do0DO0DO0U00O0OO0DU0DO0DDDDODOOOdMorris
on, 19880 0 O OO O 2600 0 O 1370 1630 0 0O 110 0O O MPVOAPV-COD DO OO O OOO
JJddooo0ooo0ooDooo0oUdUoUUoUooDoDoDo0ooDO0oU0oU0UOUUoUoUDoDoDoDoOoODOoOOOOgag
0000400 Naylord , 19980 Sealld , 20000 O

oooooao
APVODODOOOOOODODODODDDODODFR200000D00000000000MPYO ORSVO

10

20

30

40

50



(15) JP 2004-531220 A 2004.10.14

oodogoz200000000000000D0DO0COO0OO0O0O00O01070128000110000
ORSVODOOAPVODDOODODOODODODOOODODOODODOOODODODODDDODODODOOOOO
OCcoo0DO0oo0ooOO0O0O0O0oo0oDODO0OO0O0OO0OO0OD0O0OODOPIowsO , 19950 Naylord , 19980 O MPV
orFr000000000O0D00O0DOO0DODOODOOOOI00350 01100 0APYV-CODOO
oooooooobDooz2e0000000D00001800000000APVODORSVO OO
ooooooooobOooOrlOD0O0oO0oo0oOoODODOOOO0OO0OOoOoOooOobobOOObOOoOOoOoooao
obooobooboboogboAPv-COODOODOOOODOORD

ugboodagbad
ooooooobooboooooooooobobboooooooobOobbDbOOoO0OoOOnanoRrF
ooowM0000D0D000000OORFO O OODODODODOM20000000001-26140 M2
ooooooooboDoooogossyboooooooooooecwboooooooooooao
gooobooobooboogobobooboboobobooobooovwwvobbobbobbo g
om0ooooooDooooooooooooboooooooooooooboobooooOoan
ood20000000ORFOD O ODODOOODODODIOOODOORFOM2-1D0C0COOO0OOOOOO
OoooooooobDoOoO0oO0oO0oOoooooDDaOCollinsO, 19950 Collins, 19960 0O O
OCoOO0D0O0OO0O0OO00O0O0OO0D00O0OD0AOHardydD , 19980 Fearnsd , 19990 0 0 00O OOM

pvOM2-10000FOOO0OO0OOOO0OO0OOODODIS7D00D0O0OCOO0OO0OO0OOOODODODOOS
OOAPV-COM2-100 00008400 00DODOD0OOO0O0OO0O0OO0O06eO00O0O0O0ODODDODRO
oooowsm-10000COCOO0OO0O0OO0OO0OODODDODOOOOOOOODODODODOOOOOOO
Ooo0ooooooDDOoOOoOO0OO0oO0oOoooooDDCollinsO, 19900 Zamorad , 19920 Ahmadia
nd, 19990 0 0000C0OOwmMPVOOOOOOOODODODDOOOSOOOOODODDOOOOO
OAPvV-CO 10000 00O0O0O0DO0DOOCOCOO0OOOOO0O0OO0OGODGDOI12A00MPVOM2-1000 O

oooopDo300oDo0o0oDo0o0DoDo0ooDoo0ooDOoo3000o0D0oo0DoDooDoooDoooadg
0o0odoooooDoDoDooO0oU0O0oUUUooDoDoDoDoDOoOU0OU0UOUOoUoODoDoDoDoOoODOoDOoOoOao
000000000000 OOdOdAhmadiand , 19910 Cuestal , 20000 O

ooogooao

OO0O0o0oo0oo0oo0o0oOoOM2-100RFOODOOOORO00RFOM2-2000 000 O0O0OO0OOODODODODO
0000000000000 U00U0U0U0O0O0O0ORNAMOODDODDOODOOOOOOOODODODO
OO0O0OODOO0OO00dCollinsd, 19850 Elangod , 19850 Baybuttd , 19870 CollinsO , 1

9900 LingO , 19920 Zamoral , 19920 Alansarid , 19940 AhmadianO , 19990 Bermingha
mO , 19990 O MPVO O O M2-20 ORFO O M2-100RFO O D O OO O ObB12000 000070
OD0DO0OO0OAPY-CODDODDODOOODODOODODOROOOM2-200RFO O O O APV-CO O O MPVO O
0007700000000 D0000OOCDS00M2-200RFO0O0ODOOOO12B0 00O O MPYVO
APV-CODDOS6%0 0000000 00ODODODODOMPYOAPV-AO O DOBOOODODO 260 27%0
0000000000 oDoODD0DO0OoDedd

ooao
00DoDo0Do0oo0o0oDo0D0o0o0o0DoDo0DO0o0o0DDO0DO0oo0ooODO0OD0DO0OO0OO0O0OO0aOaonoRF
LOOODO0DO0ODODO0OD0DODO0OO0OORFODOODODDDODDOLODODODODODOOOIN-26140 L0 0O
000o0o0ooDoo9wooDoooooooooeswoooooooooooooao
0o0DoDo0Do0ooooODOoDo0ooooODoDoDooDoDDoDOoDOooDoOoOMPVODOODODOODODOOODO
oo0ooDOoOooooDOoooooMPVODODOODODOOORFODOODDODDODODODOO
OOORNAO OOOOOODDODDOOOMPVOLOODODDR20050000000O00O0D0O00RO
OO0DO0OOAPV-ADDDDODOODODODODOI00O00O0DOOO0OOS00MPVOLOOODO
APV-AD O 64%0RSVO 0420 44%0 0 0 000D DDOOOOOOOW%0 00000
060 O Pochd 0 1989; 19900 0 00D D0 OODOOODODODOORNAOOOODOODOLDO
ooDe0DO0OIO0OCDODUDODDDODDODUODOODDODDOODODONIMMIODOODODODOO
0000000000000 o0U0U40000000000000O0O0OO0OO0OO0OOO
O0DO0DOooAOBOCODODODODODOMPVOLOOODDODDODODOODDODDODOODDODOO
AOBOOODCODODOMPVODODODODODDDODUODODDODIIOWOODODODOODOOODO
OO O MPVO APVO 100%0 RSVO O 920 00 DD O OCOOOOOOINNIOOOLDORFOODO

N

OoooooooOoXX2oogoogooao
OooooDoOoo>»> o000oooag

O
g
a
O
g
u
O
a
O
g
a
O
g
u
O
D

10

20

30

40

50



(16) JP 2004-531220 A 2004.10.14

O 06250 8470 0O O O MPVO O APVO 0O 83%0 RSVO O 670 68%0 0D 0 00 OO0O00OODODOAO
260 30w0 0 00DODOOOO0OO0O10D00O0DODDODOOOO0OUOLODOODODOOOOODODOO

O 0Ooo0oo0ooao

O
O
a
O
a

0000000 OOATPOO OO0 OK(X),,6EGAGN(X),, KD OO DOODDOODODODODODO
Stec, 19910 OMPVO LOORFO OAPVO OO DO DOCOOODOOOOOOOODOOO
01000000000 0K(X),,GEGAGN(X); oKD

0000

0000000000000 0000D000D0O0D0O0O0O0OO0O0DNDOoOoOO0ONooaOn

ORFO O DOSHO OO OOOOOOODOORFOODODODDODOOOSHOOOODODDODOOI1N-26140
SHO

Ooooooooogoogodg

O

O

O 0Ooo0oo0ooao

O

O

OOoo0oooao

O

ooooooboooooosooooooooooosoywooooooooooao
swoOooooboobooobooobooboobooobooboooboooboobooobdnn
goowvoOoooooooooOOwvOM2DO000000000O0DDOOCOGOCOAIL8300
goboooooogobooovyoobooboobooboboboboobobooo
gboooRrRNODOODODOODOODODOODOODODOODODOODOODODOODODODODOO
MPVO SHOORFO O OO ODODOOCOOOOOO0ODODOSHOORFO OO O OS50 O SHO ORF
gbooboboogApPvORSVODOPWODODODOODODODODOODODOO
OO0OD0DO0O0O00MODOOmPvO APVO RSV AORSY BObRSVO OO PYMO O OOOOD
22%0 18%0 19%0 20.0%0 21%0 0 028%0 0 0 000 O0ODOO0OOCOCOOOMPYO SHO ORFO

O Oooo

0000000000000 o0oobODbODOAPVODSHDOD 16O O OO OOOODDOODODOO

O

oooooooooobooooooooooooN~OoO0oO0oO0ooboDbDbOO0OC0O0OOOoaevo?2

APVDO 10 RSVO 20 bRSVO 30 PVMO 40 O

gooaogoboad

MPYO SHO O OODOOOOOAPVODOORSVODSHO OO OOoOooooOOODOODOoOOooooao
oboooboobobooobo0ob0DbO0oDbO0O0i13s0 dAPYVO O OMPYVO SHOORFO D O OO O
NOOOoooobi1igsooooooooouoooobooboooouooooobbooooodo

O0Ooo0oooao

a
u

gooooooboDbs3obos30ognlegoog20000noooobooooOoOagco
O0oo0oooo0DoODOD0OORSVOSHO OAPVODDOOMPVOORFOCO D DO OODODODODDDADO
ooooooooOoooooooossboooocooooooboobobooooooao
gbobooboobDoboobovMPvOSHOORFO D O DO ODODODODOO?290 O O 54

ogooao
goboobooobgobooboboboiloooboboobooobooboobobogonb
ogorRFO O OGO OOODOOOODODDOORFODODOOOOOGOHOOUOOOOOO

I-26140 G000 000C0O00O00OOO0OO30WOOOODODOOOOOOSOOOOOO0n
oooooornwyoooooboboooooooooobooboooooooooobDbDoOoD
ooooooooovwvoOODOOOOOOMPVOGOORFOOSHOD OO O OOOOOOGO
gbog2360 000000000000 DO0O0O0O0ODOORFO DO ODOO20 0 0O O ORFO
oooooooboesODOOOoOoOoOoOoOoe9r30v7i7yo 0 ooooooooOoOooOooOooooOoan
ooooooooboOoooooooooobooboboooooOodoooooooosgooan

ORFO O D40 0700 0ODOODOORFOODOODODO
OoooooooDDaoOe4led 7oo00 0O DODOAO
UO0O0O0O0O0400RFO O O O ONnt70010 719800650 0000000000
oboooboobobobbooboobooboobnn
ORFOOODODOOOOOOoOoOooOoODOOs3boDoOD0OaO0
67370 0100010 0RFOOD D OO OODODODORFODODODDODODOOODO
OooooooobDDoDOoOOoOO0oo0oo0oOooo0o23e000000D0OGOOoRFO O MPYO
ooooooooboOooooooooobboooooooobooboboobond

oooooboobooboooboooboao
OORFO OO OOOOOOOODODODOO
oooooao
oooooooobboery00ooonoan
OO0o0oooO0O0O0DO0OO0OO0OO0O0OdNnt64440
googobaod
gooooad
O RNAO O O

gooobooobooboooboobobooboboobooboobobobooboobobn
OOAPVOOORSVODOOOI1O0GOORFO O O O O200RFOO 0O O0DO0OOOOODODDOOOOA
PvORSVO GO OOOORFO O OZ200RFOODDODOCOOOOOOODODODOOOOOOOO
OodooRFOOODOODODOODDODODODODOODODODDODDODDODOODODODOODODDODDDODORD

10

20

30

40

50



(17) JP 2004-531220 A 2004.10.14
O0Lingd, 19920 0O MPVOGOD O OO O200RFOO0DODOGODOOODOODOOODODOGO
OogoorRFOODODOOOODODODDODODOOODODOODODODDDODODODOOODOA4O O ORFO
OOooogBLASTHOOOODDODDODODOOOOOOOODODDODOOOOOOOODODODDOODOGO
ooooooooooooOoogoooooobooboog0ogooooooooboboooOogoao

O 0Ooo0ooOoo

O 38%0 O JuhaszO ,
oooobooboobooboogboonnb
vO GO ORFO O OO OOooooOoOoso0oan
o340 0 00o0oooooonnaoRsvOo
os.s5¥0000o0oDo0ODOoO0DO0oo0oooooan
oowvMpvO GO OODOOOOOOOOOO
oooobooboboboobogoboonn

G0 0OO0OO0OO0O0OD0ODOhKRSY AO O O BO 53%0 O JohnsonO ,
19940 0000000000000 C0O0O00O00O00O00G0GDOAOMPVYOORF

19870 0O O O OAPY ADDDOB

ApvO OO OODOOODOODO0ODOOMPVDO GO ORFO AP
gbooboooobooboooooboodan
0 32%0 APVO 0D 24%0 0 000 0O 0O 0O 0OGO ORF
O RSvVO O 8O APVO O 7%0 O O O O APvO RSVO
oooooooooobocoooooooooao
OooooooDDoDOoOOO0oO0oOooooDaDCcollin

s , 19830 WertzO , 19850 Jentoft, 19900 O MPVO GO O OO ODOOODOONODODOO
ocoo0oooOoOO0oO0oooObOO0ooooOoDbODO0O0oOooODODOO0OOooOOMPDOS00000ONhNRSVO
70 O bRSVO 50 O ApvVO 30 50 O O

ugboodagbad

mpvo GO OOoooooobODODOOOOoOoooooboboooooooooobooboDbooodd
oooooooobooooooooooobobooboooo0oooooboDboOoObos33gs53000
oooooooooboooooooooob4oooboobOOOCOOOoOoOoooOoo0Onoan
oooobooboobooDAPVODORSVODGODOODODODDODODOODODOODODODOM
PvO GO ORFO O RSVO APVO O OO OSSO 000200000000 D01000D00C0000O0
oooooao

googobao

000 Francki, R.1.B., Fauquet, Classificati

on and nomenclature of viruses.

C.M., Kundson, D.L.O O O Brown, F.,
Fifth report of the international Committee on T

axonomy of Viruses. Arch Virol, 1991. Supplement 2:p. 140-1440 00 000 0 0O O
0Ooo0D0oooOoD0oooooDoooowMwODODDODOODODDODODODODOODOODODOOO
0000000000000 o0oo0oooDo0DO0oooDO0oDUoooOoDo0DoDOoooDoDooOooooOao
0o0oo0Do0oooOo0D0o0ooDo0Doo0ooDoDooooDOoDo0oooDOoDoDooDoDoDoDooDoOano
0oo0oo0oooo00oodoooD0oo0ooooDo0UoooDO0oDU0UOooDOoDoDoooODoOoDoooDoOOo
00o0ooooooDoDooo0ooole00D0D00DU0D-D0000O0O0O0DO0OOooOoD?2000
00000000000 ooDoo0ooDOo0DOoOoooDOoDUoDOooDoODoDoenDOOol16000-00
OoOoO0ogobpNAODDDODDODOODODODODODODODODODODDODDODODODDODDODODOODDODDOOO
0000000000000 0oo0o22000000000000000000000000
0oo0D0oooOo00Dodoos8sgo0oDOoDUooooDO0DO0DO0oooODDODO0DO0Oo0DoODOoDOoDOoOoDoODoDOoOnO
0000000 ooDoDooo00o0o0o0ooDoDoDoooo0o0oool-261400000000
MPVO O O00-10000000000O0ODODOODODODODODOODDODDODODOOODOOODOGDO
ooDooao

O0Do0oogao
0oo00oooOo0D0oo0ooDo0D0oo0oooDoDo0ooDOoDU0ooo0DOoDoDooDoDoOoDooOooDoOOo
RNAOOOOODODODOODO0ODODODO0ODOGOODODDODOODOSHOD OO OoDODODODOoOoODOOOO
0000000000000 0O0APVOODODDDODODOOODDODODOODOMPVOODOODOOORO
OO0DO0OD0OOONOPOMOFOM2000LOORFO O 0D DODODOOODOOODODODRDO®G40 88%0
O0000000000O00D0O0OOAPVOODODONMPVOODOOODODOGOOOOODOOOO
OO0DO0ODO0OOMPVOOORFO 200000 O0OODOODODOOORFODOD OO ODOODOODODODORO
0000000000000 0U0o0o0DO0D0DO0o0DDoODO0OD0DO0OO0OO0ODDO0DOO0ODODOOOOoRFO
0000000000000 0o0o0o0Do0DoDoDo0Do0D0U0O0O0ooOoGnOOOOnOnOaDSHO
0000000000000 0DO0O0oDOoODO0OOOAPVONMPVOOODODODODOODODODOODOO
OD0O0O0O0OD3 -N-P-M-F-M2-SH-G-L-5" O OOODOOODODODOODOOOOMPVOOOOO
0000000000000 o0oo0ooDoDo0Do0ooDDOo0DU0Do0oo0DoDO0oDo0DOooDoDOoDoDoOooDoOano

10

20

30

40

50



(18) JP 2004-531220 A 2004.10.14

pvOODDODODOOOOOOODODODDODDODOOOOtMOOOOOOOODDODOOOOO
O RT-PCRO0O00O0O0OO0O0ODODODODOODOODODODODODODDODODOOOOOO
oooooooobooooouooooobobooOoOO0OO0oO0FrFACOOOOOGOO
ooooobooboobooobooboboobooboobobbobOoO0oDbaOsSH
ochooooooooooobobooooogd

g o
u o
gd

gooagao
goodaao
oogogao
g o gooagao
o ooooao

goooowvvoooobooano
MpvOOOO4OooOoOoOooOOOaOoO
goooolr-2614000 000
gbooboooooboooag
oooooooooooogoao
2000 00 0 30 goobooobooobooboogobao
a gboooooaoan N OoooooooboDaoir-26140
IFADDO0 00 O0O0D0ODDODO0OO0OO0OO0O0ooooobobooocoooooboobooboobodnd
goobooboobooooobaoan
u
oooooooooboooooOod4oRMIOCOO0OOoOooOooOooOoODOOODOOOOOO
goboooooboboobooboooboobooobooboobooobooboooban
oooooooooboooooooooooobooooooooooooboDboOOobond
gboobooboobob0obDO0OAPVODODOODODODDOODOODODODOMPYO
goooooowvvhboOOoboooobooboobobooobobobooadnb
ODO0O0OO0O0ODObroncheolitisD 0 O0OO0ODODOOOODDODODOODODDODOODOGDO
OooooooDhSVOODOOOODDODDDODOOOODOOOODODDODODOAUOAhRRSVO DO
4
O

OO0 o0DoDooo4o0ooooooggogog

Ooooooooogooao
O 0Ooo0goooao
OoOoooooao
O 0OoOgooo
OO0 oooao
OoOoo0oo0oo0ooao
OOoooooaoo
s 0O o0OooOgoogoog
O Ooo0ooooao
O O0Oo0ooooao
O 0Oo0oo0oooao
OoOoooo0ooao
OoOoooooaoo
O Ooooooaoo

D%DDDDDDDDDDDDDDDDDDD

M
g
O
g
u
O
g
u
O
g
O
g
u
O
g
u
O
g
O
\%
u

ubobooboouobobobobooboobobooboobooboboobooboodad
20010 101900 OCNCMO O OO OODODODDODOOOOOIN-261400000000
pvboooooobooooooboooboobooboobooboooobooboaodnn

e [ e e e A e e e e e e e Y [ B

OO0ODODO0OO0O0O0Oeale6b06cO 00 ODDODODOOOOODOOOODODODOOODDODOODOGO
gobooboboobogobooboobogobooboboobobobobooboboboao
oooooooobooileobbbbOOO0OO0OO0OOOOOO3smOoOoOoODODOOOOOOooOoOan
gooooooobooocoooooooooooooooooooobobooooOoOoao
gooooTRTVOODOODDODOODOODODODOODOOAPVODODODOORDO
oooooooboDoooceNneMoonononoDil-26140000000D0D00C0000O00O00O
goooooooboooooooooooboooooooooooobobooooOogoao
oooAw-COOOOODOODODDOOODOOODOOOODDOODODODOOOOooOOD
ooooooooooooooooooooooooooooooDbDobooooOoOoao
ooof

goaoad
gooooooobooocoooooooooooooooooooobobooooOoOoao
goooboobobooboboooboobovvbooo00ObOoODODE

uboboobooobooooobdooboobooboooooboobooovwvobobbag o
ooooooooooowvwvOtmkD OO DODDODOOOOOOOOO
owMPpvDOOODOOOOODODDODDDOOODOOODOOODDRDCPED
OoOo0oO0ooooOO0oO0oO0oooOOO0OhRRSVODDODOODODODDODOOODOGO
gooooboooboboobogoboobooooboobobooboonb
13

O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo
O O o0goo

obooobooboRTIODDO0O0ODOD2800000000000000D000

ugbobooboobooboboobooboboboobooboooboooboooboadnb
OoODO0O0O0OO0OhSVOOOODOODOODODDODODODODDODDODOODODODOOODODOO

ooooooooobobooooo0oil0Dl120000ooooooboDobOOoOo80O000n

[ [ = [ [ [ e s e e e e e e [ e [ [
OoOoo0oo0ooood

NMNOOOoOOoOOooogoao

iy
Oo0oooooogoogodg

OOo0oooooogogdg

O
O
O
O
O
O
O
O
O
5



v = i [ i O

N

O 0Ooo0oo0ooao

P

000D o000 o0Do0D<O00000o0o000o0o0O0D0o0o0DO00o0DoDOoOo0ooDoDOo0Oo0ooDoDOoOoDoDoOooDeoooooooao

Ooooooood
Ooooooogod
OOoooooogod
Ooooooood

Ooooooogd
Oooooogd
OOooooogd
OoOoo0oo0ooood

O 0Oooo

ooooooboboOoOoooouooooboboboAPVDOOOOOO

Oooooooooooooo0o oo oDoDoooUooooDooogogooao

O
O
O

OoooDooo4o0ooDoooog4gogoooooaog

OoDoDoDoog =40o0o0oooggdg

O0Ooo0oo0ooao
O0Ooo0oooao

O O

(19) JP 2004-531220 A 2004.10.14

ooooRTIODOOoooOoOoOOOOOOO0OO0OOoOOoOOoODODODODOOOOOn
ooooooooobooooooooooooboboobooooooo20000

O

gboooboobooboobdoobooboobooboobooboobooag
ooooooooooooooooobobooooooooobobobooond
gboooboobobooboz20b0oobo0oobooobooboooboognb
IFAD D ODbOO0obooooboobooboouogbooboobooboodad

gooaao
ooooao
gooogao
100%0 O O
19580

0

O

OOoo0oo0oo0ooao

O

ooao
cDNADO

O

O Ooogoog
O 0Oogogaog
O 0Ooo0ooo

O

O

g
u
O
g
O

O

Oooooooodg
Oooooooodg
Ooooooodg
OOoooooodg
OO0 oooood
Ooooooood
Ooooooooodg
OOoo0ooooao
O 0Oooooao

a
u
O
a
O

O

g
u
O
g
O

O

OOoooooogogog
OO0 ooooogogog
OOooooooogoQgoodg
OooooooogogoQgoQg
Oooooooogogog

oooooooao
OoooDooooao
oooDooooao
seroprevalenceO 50000000

O

g o g

O

g
obooboobooboobooboodd

O

g

u

od
oo
g o
od
400
u o
od
g o
od

oooooooao
oooooooao

oooooooao oooooooao
gooobooan gooooogano
goobooooogboad gboooodoaoad
mpvb o oooooODDODOOOOO0O4Ooooao

gboooboooboobooboobooobad

OO0 ooDooogogdg
OOooooooogoQgodg
OooooooogooQgdg
OooooooogoQgdg
OoooooogoQgg

O 0Oo0ooooaog

I

oooooooooocoooooooooboooboooooooooao
ooooooooobooooooooooboboboooooooooobODbOOo0ond

pvObOOo0oOO0oOobOO0oOoOOoOOO0ODbDO0OO0ODDODOoDbOOoOOobODOobOODOoDbOoO0Onn

goooooooboooooooooooobooooooaovvbooooano
ooooooooowvOODOOODOOOoooooODOOODODOOooOoao

ooooooooooooooooooooooooooooooao
goooboobobooboboobooboobooobooboobon
Mpvo O OO0oODODODOOO0OO0OOOoOooOoooD200000000000000
ooooooooobooooooooooboobooobooooooooao
10000000 oobooo0obo0oo0oboboO0obo0o0DbO0ODbO0OOdRNAD VRNAO O

oo
ood

o
oo
ubobobooboboodobdOdDnadvRNA
OO0ODin-vitroODOOOOODDOOOODODO
oooooooobDoboboooooo20d
oooooooooboooooooooao
NOPOLODODOODOM2000000
gboobooooobooboobooobad
gbolcooooooobobbobooog
gbooboooboobooboobobnn

cDNAO
O

O O0Oo0ooooao
OO0 ooooodg
Oooooooodg
Oooooooog
Oooooooodg
Ooooooodg

oboooboobobOoOdvRNADCRNAD O DO ODOORNADODOODODOODOAO

O oOooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo

O
O
O
O
OJ

O
O
O
O
O

o o s s s s s s s A Y O R
Oo0OMPYVOODOOODOODOOODODOOODOOODOOOODOO
DO0O00O0D0O00O0OOOAPYO Randhawal , 19970 O O O MPVO
33 0000D0O0000S 0000000000000 00O0

uboboobouoboobooboobobobooboobddvhd
NOPOLOOOM2000000000O0O0DO0DODOCODOO0OO0OO0O
goooobobooboboboobooboobooobooobobooboaodnb

10

20

40

50



(20) JP 2004-531220 A 2004.10.14

oooooooooboooooooooooobooooooovvbooooooOOOO
ocooo0oooOOoO0oOooooDOoOooooDOoOoOoooODOoDUOoOoooODDoDOoOooOiIn-vitroo OO
in-vivoOOOODODOOOODDODODOOODOOOODDODODOODODDOODODODODOOGDOGDOD
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooooooboboOoooooooooboboooooooooobooboooooo
googobao
mpvboooodoooobooboooobooboboobooboooboooboobaoado

0000000000000 000D00O00D00O00D0O0O0O0D0DO0OO0NoDOoOoao
oooooo

00010000000 00000OMPVOOO0ODO0O0DODO0DO0OO0OOO0ODD0DOO0DOOn
0O000000000O00C00O000D0O0O00ODODO0ODODOO0ODODO0OODO0DOoOoOoOn
0D00000000D0O0O00O0O0O00DO0O00ODO0DOODO0DOOoDOOOoDOooOooOd
0D00000000D0O0000O000DO0O00DO0O00DO0O0O0DO0O0OO0oDOoOooDOO
OOoO0O0O0O0O0O0O0OO0On

oDooooo

00000000 D02000000000000000000000000000000
ooooD%*22'gpgoooRSVOI0DDODODOODODOOOOOOOMPVDDDOODOOODO
DOoOMPYVO100ODODOOOOOODOOOORSODODOOODODOOODOOODOODOD
0D00000O0000000O0O00O0O0O000O0O00O0OO0O0O0O0OO0O0OO0OOPIDO0DO
0D00000000D0O0O00O0O0O00DO0O00ODO0DOODO0DOOoDOOOoDOooOooOd
D00000000D0O0000O0O00DO0O0OO0DO0O0Oo?-%*ogoooo0o0ooo0o0an
O0oDO0O0O00O00O0O0O0O0D

oDooooo

10 0000000000000 000000000D0000D0DO0O00D0DO0O0oDoOoan
0D0O00000000O00C0D0O0O00ODO0O0ODODOCODODOODODOODOoOOoooDOd
0D000000000O0000O0O00DO0O00DO0O0O0DO0DO0OO0DO0DO0OOoDOoOoooDOd
0O000000000O00C00O000D0O0O00ODODO0ODODOO0ODODO0OODO0DOoOoOoOn
0D00000000D0O0O00O0O0O00DO0O00ODO0DOODO0DOOoDOOOoDOooOooOd
0D00000000D0O0000O000DO0O00DO0O00DO0O0O0DO0O0OO0oDOoOooDOO
O0000O0O00O0OO0OO0O0DOFOSHOOODOOODGDOOOODOOOODOOODODOOO
0D000000000O0000O0O00DO0O00DO0O0ODO0DOO0DOoDOOoDoDOoOoooOad
0000000000000 D0O000D0O000D0O0O00DO0O0D0DO0O0O0DO0O0O0DOaO
O00O00O0O0OO0OO0OO0OOO0DOORFOOOODODOODODOOODOOCODOOOODOOMPYD
DO0O0O0D0in-vivod ODODOODODOODODOODOOODOOOODOOOOOO in-vitr

o0 O0OobOOoooOOoobOOoOobO0obbOoDbO0OO0ODbLO0obLDbODO0DDbOoobOOoboDbOoboobobno
gbooobooboobaod

oooooao
goooobooobobooboobooboooboobobooboboboboobonbuwep
vboobooooooboobooboooboobooboobooboooboooouoboooboaa
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooooooooooowvvboooooobOOOOOOOOOooOooOODOOO
goooobooobooboogogboovwvoOobooboobobbooboboobOoDbODOE
LISAORIADOFACSO O ODOOOOCDOOOOOODODOOOODOGDOCurrent Protocols in Im
munologyD OO0 0 ODOODDOODOOODOODOOODODODOODODOODODODOOODOOO
gooobooobooboooboobobooboboobooboobobobooboobobn
gboooboobodaao

oooooao
goooobooowvwvoboooobooboboi1booboobooobooboobooobao

10

20

30

40

50



e e e e e e e e~ e e e e e e e e e e e e e e e e e e e e e Y o A

OO0 ooooooQgooao
OO0 oooooogoQgooao
OO0 oooooogogogooao
OO0 oooDooogogogoao

OoooooooQgodg
OooooooogoQgg
OooooooogoQgdg
OooooooogoQgg
Oooooooggg
OO0 ooooogogg
OoooooooQgodg

Ooo0oooooooooooooDoDoooDoooo0o o0 oo ooDooooooooogodg
e e e e e e e e s O |
I R Sy i e e e Y Y Y |

OoooOoooDoooDoo oD ooogoooogogooogogoo
OoooOooooooooobhoooooooooOooOooad

O 0Oooo

Oooo0oogoood

0

O O0ooo O

O0Ooo0oooao

O 0Oooo

O 0Ooo0ooOoo
O Ooooo

O
oad

21)

JP 2004-531220 A 2004.10.14

oooooobooooooooooobobooooOooooobDboooo
gbooobooboooboobao
gooobooboboobobobobooboobobooboboo
gboooboobooboobdoobooboobooboobooboobooag
ooooooORNAOODODODDODOOCOOOOOOOOOODODOOOOOOO
goooboooan
oooowvoooooooOOOOOOOOOoOoooOODODODODOOOOO
oooobooboboobooboobooboobooboobooobooag
ooooooobooooooouooooobooooooooobobDboooo
gbooobooboboobooboepcROODDODO0DO0OODOODDOODOOD
gboooboobooboobdoobooboobooboobooboobooag
oooooooooooao
gooogbodaovvbooboooobooboobooooobooboadnb
oooooobooooooooooobobooooOooooobDboooo
goooboovwvooboooobooboooooooboooaodnob
oooooooooooao
gboooboobooboaovpvb ODODOOOOOOODOOOOOOODRDO
ooooooooooooooooobobooooooooobobobooond
gooobooboboobooboboobooboobooboboo
ubooobooboboobdooboboobooboobooboobooad
oooooooobbooooooooobboooooooooobDbODoOon
oooobooboboobooboobooboobooboobooobooag
ooooooobooooooouooooobooooooooobobDboooo
gooobooboboobobobobooboobobooboboo
gboooboobooboobdoobooboobooboobooboobooag
ooooooooooooooooobobooooooooobobobooond
oooooobooooooooooobobooooOooooobDboooo

gooooboooboobooboobooboobooboboboobooboobooboao
MpvO OOOGOOODODOOOOODOOoOODODDODODOOOOOoOoooOooODbODODODOO
gooooboogoboboboboobobogoboosocooboooboobognnb

ooooooooobooboooooooooobobooooooooooobDbOoOnOdowee
ooooooooooooooooooobooboooooOoooooobooobooooao

gooboooboooboboboobooboboogobooboboobooboobonn
ugboboobooboobooobooboad

O

O 0Ooo0oooao

O Ooooo
O 0Oooooao
O Oogooao
O O0Oo0oogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo

O

gobooooobooboooboonbao
ooooooooboboooooogo
goooobooobobooboobao
gobooooobooboooboonboad
Mpvh O OO0oOoODODOOCOO0OO0OO0OO0OO0anO
goboooooboboooboobDao

O Ooogoooo
O Ooogooao

mpvOOoOoOobOoooOooouobooboobooboobood
ooooooooboooooooooooobooowwkPvh OO
oboooboobobobooboooboooooboobooboag

g
0
g
t

0

10

20

30

40

50



(22) JP 2004-531220 A 2004.10.14

B0 0 D0OO200000000C0000000O0DODDODOOCOOOOOOODDODDOOOGO
ooooooovvDOOoOOoOODOOOOOO

googao
20000000000-10000RAP-PCROOORT-PCROODOODODODODOOOOOOOOO
oooooooboAPVOODODDODOOOOOOILI0100ORAP-PCROOOOODODODOOADOODO
RAP-PCRO 0100020000000 00APVOOORSVOODOODDODODDDODODODOOOOO
000000000000 000O0D0O000000000O00000%000BO0RAP-PC
RODO10DODO0O20000RAP-PCROD O3 DODO0ODOODOOODODODDODOODODBLDOC

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
ao

oooooao

gooobooboboogobgooboboogobooboobooboboDbDao

gooaogoboad

ogogogao
gobA0ODOoDbDi10DobOooo-1000O0DbO0OO0ODODOODODODDODODOODODbDDODODOO
ooooobooobooDOooooooooboboboOoO0OO0oO0Oogx 100000NDOPDOMOFDO
ODODLODOO20 ORAP-PCRODOD L8O ODOLO710000000DOO0OODODDOODODDOGO
gobooobooobooobooobooboobooboboooboobooboobooboban
oad

gooogobao

a

O

g

OORAP-PCRO O O30 IOURAP-PCROOUI40 S50 60007000 OO0OOOOODODDOOO
oooooao

googobao

OCoOO0D0O0OO0OOO0OO0OOoODO3ss00DNACDDCIUsStalWDODOOOODODODODOooOODOO
OO0DO0D0O0OD0ODODD0ODO0O0OO0OO0OD0O0OOPHhylip 3.5000000DNA-MLODODODOODOOODODOGO
D00D00100000000000000300000000000000%Y000000
OCoOO0D0O0OD0DODO0OD0O0OO0OO0ODOO0OO0OO0OODGenbankD OOODOOOODODOODODODODOO

O0O0O0O0OORFI O O O O hRSVO NC0017810 bRSVO NC0019890 FO ORFO O O O O PvMO D111
280 APV-AQ DO08500 APV-BDO Y142920 APV-CO AF1871520 NO ORFO OO0 O O O PVMO D103310
APV-ADO U392950 APV-BO U392960 APV-CO AF1765900 MO ORFO O O O O PVYMO U668930 APV-
AD X586390 APV-BO U375860 APV-CO AF2625710 PO ORFO O O O O PVYMO 096490 APV-AD U2
21100 APV-CO AF1765910 MPYVO OO O OO DODDODOOOOOOOOODODDODOOOOOOO
oooooooobDOoAPY CODODODOOOOO

gooogbad

OO0OO0OO0OODODODOOARRSVO O ORSVObRSVO O ORSVOPYMO OO OODOODOOODODOAPV-AD
pboODOocObO0uobOobooobooAbDDBOODOCOO

gooaogoboad

o0 oooo0oooooooobooOooo0oooooooboobooOooo-10000NOPOMODOO
FOORFO O ODOODODOOOODODOODOOODOo0-10DOO0DONDPOMOODFRFDOODAO
ooooLLocoooooooooboobooooooooboc-10DOoOoboooooDbDDOO
ooooooooboooooooooobobooooodd oooooooboooooogao
oboooboooboobooobooobooooobooan gbooboooooboooag
ooooooooboooooooooooboboooooo gooooooApv-A0OBO OO
cooo0oODDOOOU0OO0oOoACDOBODDODODOCDODOD-O hRSVO O OO OOOOGOGOGOGOo
ooooooooepywDODODDOOOOOODOL8O LO O 0O0ORAP-PCROO O OOODO
ODO0O8DOLY/100LODO O O0O0ORAP-PCROOOODOODO oosebl1o00oOoooooOopPOO
OO0O0O0000DAPYV-BODO DO GenbankD O OO OOO OO0OLODOOOO0OO0OO0OO0OO0nO0bRS
VO hRSVO O OAPYV-AODODDOOOOODOOOO

oooooao

4000000000000 DDOOOOOOOOODOGDO0-10NDPOMOOOEFDOORFO

OOoo0ooooao
O O0Oo0ooooao

10

20

30

40

50



OO oDo0oooocoo0ooDooDogwoooooooogoaog

od

(23) JP 2004-531220 A 2004.10.14

gooooobooooooooooooboobooooooooooboDoOOoOoOOEFrOO

oADONOODDODBOOMOOOOCOOOOPOODOODODDOODODOOOD0000O0O00O0OO

oad
oo
g o

oot ooooooooobooboboooooooooDbooboooooooooao
oooooooobooboooouoooooooDooOoo
ooao

sgopoooowmMPvDODODOAPV-COOOOOOOODODDODOOOOFOOOOADONOGO
gpoovbOooODOcCcOODOLODOODODORFODOODODODODODODODOORD

od
od

oad
6A0

ooooooooocooouoooooooboobooooooooooboobobooooao
APv-COODDOOCOOOOO0OO0OODOODODRDOADDOOSSD O O OBOU392950 0O O O CO X586

o0 0 O O DO u653120

ooao
MPVO O DOO-10DO0O0DO3 ODOODODODOODOOODODOODOOOODOO

OORFO O OONDOOOOOUOOORFOPODOOOOOOOODODOORFOMOOOOOOO

oad
Ood
680
od

oad

UOOOORFOFOOOOOOOOOORFOGED DD ODODOOOGSODOOOODODOODODAO
ooao

gocowvboonooo-1oooooooooOOoboLobbobooboooooooobooDoao
gooooobooooooooooboLtooooboDoOOoOAPY-COOOOOOOOOO

653120 0 0 00 DODDODOOO0OO0DO0O0O0O0oODoODOoODOOO0OO0OO0oOoooosgOesOnDOOO

gsbhz2430 0 000C009%0D 100 00000O00O0O6CO0OOAPY-COLOORFOOOOAO

0 13580 14640 0 0 DO O O

g o

ugod

rfomMpvODOoo0-1000O0O0DODOCOOO0OOOOOODODOOCOOOOOOOODODODOO
ORFO O ODOODOODOLOORFODODODODODODODLODODODODOODODODODODODO

o003 0000D0000D0D0ODb000OD010G ORFO O DODOOOD(nt) 62620 69720

ooooooobobDOoOOocOoOO0OO0O200RFODODOODOO

ogoogano
gsovMpvDOOODDOOOOOOOOOODOOOOOOOOODODDDOOOOOOODROBa
rr0 19910 00000000000 0Db00O0b0O0ooO0O0oo0obO0oobA0DBODODCODODOO
coooooooOoooooooooL, 1990000000 DbODO0DO0oOoo0DODDODOoOooDDoOO
ooooooooooooowvwvObOOOOOOooooOOoOOOOOOOOOooOooOooOO
googobao
goeooOovpvDbOODODOOOOOOODOODODDODOOOOOOOODODODDODOOOOOOO
O0ODO0D0O0OO0OD0ODD0OO0O0OO00OD0O0OO0DOLing, 1995000000000 000ODODDO0OODODOGO
obooobooobooobooobooobooboobooooobooboovvbobobboo
oooooooboooooogoao
gooogobao
gil1oomvMpvO OOOoooooODODOOOOOOOOODODDODOOOOOOOOODDODDOORD
oooooooobOooo0ooooooobobobOOO0OO0OO0OOaneEeaston, 1997000000
gooobooobooooboboobobooboooobovvbbobboobbobbo g
ugboooboobooboad
oooooao
glriowvMpvooooobooboobooobooboooboooboobooboooboboDboao
oooooooooboooooooooooobooooooOoooN~DODDODOoOOOooooooao
gooobooboobrOObO0O0O0O0bO0oobOobOoobobobobooboboboobao
gbooobooboooboooboobobooboooobooboobooobooboobad
oooooovviOOooOOODOOOOOOOOODDODOOOOO
googobao
0120 mMpvOM2O0ORFO OO OO OOOODODOM200RFOD OO OO0OO0OOOODOM2-10 0RFO
O0ODO0D0O0OO0OD0ODD0ODO0DO0A0ODODDODOODOODOOOODOGOCollins, 19900 Zamora, 19990
oooooooobooo3cbooboo0oooooooobooDoboOooOoooo#0O0o0Oonn

10

20

30

40

50



(24) JP 2004-531220 A 2004.10.14

oodmM2-200RFO 00 0O0O0ODODOOCOBOODOOOOOOOOODODODOOODOOOOOO
owmpvDOODODODODODOOOOODODDODOODODOOOOOO
ooooao

O

g
a
O
g
u
O
a
O
g
a
O
g
u

130 MPVO SHO ORFO OD O O O O O
gboboooaoao
ooooooao

g

googoad O
O
gboooboooano
u

O

oooooao
googbao
MPVDO APV-AD
ggooao
gooao

O
O
O

O
O
O

140

a
O
a
u

a
O
g
u

ooao

MPVDO GO
goaoaao
gooao
gooao
goaoaad

O

O 0Ooo0oooo

O
g
u
O
g

hRSV-BO SHO O
00 O00Kyted
OORFO O OO O X

Oo00AOMPVYOSHOORFOD O O D ODOOODOOORDO
uoboooboobooboooboooboobooooad
oooooooN-ODoOCcOooooooobobDboano
gooooboobooboogoboboboboobaos
ugboobooboobooboobooobyboa o
O Doolittled 019820 0 0 0 0D0O0O0DO0ODOO
ogoogano

ORFO O DODOOOODOODAOMPVOGUORFO O DOODODODODOODOO

gboooboobooboobdoobooboobooboobooboobooag
oooooooooooooooooooooboooN-O0O0O0O0O0DbODOO0OOn
OO0O0O0o0o0o0o0oDBsBOMPYOAPY-ADO O OhRSV-BOGH OO OOODODODDODADO
OCo0017y0000000CD0OO0OO0O00CO0OD0OO0O0OKyteO OO Doolittled O1

920 00 0O0DOOOOO0OOOUOODODODDDODOOOORFO O OOOXOOOOO
ooao
MpvbOOOOODOOOOOOOoOoOODODOOOOOOoOoOooOODODODOOOOOO

a
O
g
a
O
g
u
O
a
O
g
F
O
g
u
O
a
O
g
a
O
g
u
O
a
O
g
a
O
O
U
O
O

O
15
O

O 0Ooooo
O Ooooo
O Ooo0oooo

O
16

O
O
O
O
O
17

O
O

©
Oooooooogoogoooao

OO0 oOoo0o0oQgooo

= O
©

a
O
g

O
O

O
O
O
O
O
O

O O

O

O

O 0OoOooog
OO0Ooo0oo0oo0ooao

O

O0Ooo0oo0ooao
OoOoo0oooaoo

gooooomnmoooooomiooooboogo40bobbogoboo
O AOBOCO O ODO O Poch 1998, 19990 0000000 ODOOOOO
ocooDOowvVvOOOOODDODODOODODDOOOODOOODODORODOARPIVIO
oooooooos3posvoOooooooooooharPIv-20000000
oCoz200NDVODODOOODOODOOOOCODOMODODODOODOAOnipah

Mpvb OOOOODOOOOOOOOOOOM2-l1000LOORFODOOOCOOOOM2-1
ORFO O ODOOOODbOoOobDOobOOoobOobOM-100RFODOODODOOODADOLOOR

Oo0oooooooogo=zooooogd

Oooooooogooodg

O

o015y goooopooooooooooboogoooooooooooooooOoo

OoooooOoLooRFOOOOOOOODOOBOOODODDOOOICDOOCOOOO
ggooooboobobooboboobooboooboobooboooboobodnnb

gogboooboouoboobobooboobooboobooboobooboobooaa
ooogoagd

O

O

O

MPVO

g
g
O
g
u
O
g
O
g

O

0 ogdoo-10

oono
ooano
hMPVD
oono
uon
hMPVD

g
u
O
g
U

0

RT-PCRDO

ooad

O

0
O
O
0
4
O
g
O

OOOOAOCORFODODOOOOOOOODODODDOOOOO
gbooboobogoboobDOooRFOD OO DODOOD
ORFOOODODODOOOOOOoooooDbDOoOoOooooano
oooooooobobOoOoooooooobobDboobooao
000000D0OOCO0O0O00000aDnaDUAAAAAUZA/ZCO
oooDOoOooooOoOoOsOhMPVODODDOOODOODOO
ApvDOOOOOOOOOODODDODOOOOOOOODOODO
OO0o0ooo0oo0OAPVOOORSVO 3 ODODO0OOOS ODOOOOOO
RandhawaD , 19970 MinkO , 199100 00000000 0OCDOOO

OooOoo0oood
Oo0o0ooood
OoOoo0oooogod

O
g
g
O
g
u
O
a

gooNoODODOODDO0ODbO0OO0bO0obOO0ooDbU0oobDU0Leb oo oOTr0OO

2000 00000COhMPVYO O0OOAPV-ADODOAPV-CODODODDOOODOOOOO
gboobooboouoboobodaooNADOODOOOODO

goao
2000 000000OhNRKMPVODOOOAPV-AODODOAPYV-COOOOCODOOOODOO

10

20

30

40

50



(25) JP 2004-531220 A 2004.10.14

oooooooobOoocoooooooooobooao

ogoogano

200200000000 COChvwpv00O0O0DOO0OO0ODOODODODOODODODDOO
googao

210200 00O0O0OO0O0ooChwpvd00obboo0goobobob0ooobobbooooooogooao
ooooao

22020 0000DOOCOO0OhwKPVO0O0DODODOOOOOOOOOODDODODODOOOO
u

ooooao

230200000000 O0Chwpv000QCD0O00O0O0ODO0DODODOOO0OODODOOODDOO
ooooao

24020000 0D0OOCOOhwKPVOO0DOOM2-100000000O0DODDODOOOOOO
googano

25020 00 00000O0OChMPvDOOCOCM2-2000000000000000000
googao

26020 00 0DOOO0O0OCOChwpyvO0OO0OOOO0OOODODOOODODODODOODODDODOODOO

00000
2702000000000 hKMPVDI 000000 COOCOOOODOCOOOOOOOOO
00000

28020 000 00000NKMPVOIDOOCODOOOOODOOODONDODODOCOODOOOO
0Do0oo

00000

290 ned/00/010 0 00O DO Oned/99/010 000012000 0000000000000
D0O0O0OOO0OOOORT-PCROOOOOOOO

00000

30A0 ned/00/010 0 O O O O ned/00/010 GP40 50 60 O O O ned/99/010 GP10 30 O O
0000000000000 Oned/00/010 O O ned/99/010 0 0O O 1g60 O O
0Do0O00o0

30B0 ned/99/010 0 0O O O O ned/00/010 6P80 90 O O O ned/99/010 GP100 110 120 O
000000000000 000O000O00O0nNed/00/010 0 O ned/99/010 0 O O 1960
0O

0Do0o0oa0

0 310 ned/00/010 0 O ned/99/010 0 0000000000000 DO0O00O00O00OOne
d/700/010 O O ned/99/01 ELISAD O O O O

0Oo0oooo

03203000000 000-1/00-10 0200000 0099-1/99-10 020000000 99-
1/00-10 0002000000 000-1/99-10 0000000 O O ned/00/7010 O O ned/99/
01 ELISAD 0O O OO 1960 O O

0Oooooao

0330 hMPVO O ODOODDOOOOOODOANOOOOODOOODOOOOO

0Doo0ooo0ao

0 340 ned/00/010 O O ned/99/010 0 000 000 OO O ned/00/010 ned/99/010 O O AP
v-co0OOoOoooooooooano

0Oooooao

0350 ned/00/010 0200 0000000000000 000O000O00ORT-PCRODODO
0o0o0o

0Oooooao

036A0 002000000 0ned/00/010000000002000000000ned/00/0
1000 O 1gAOd Igh0 O O 1960 O O

Oooooooo0ooooooo0o oo oDooooooDoDooooooooao

10

20

30

40

50



(26) JP 2004-531220 A 2004.10.14

oooooao
O3B0 0020000 000Oneds00/010 000002000000 000APVODOODOOINQG
ooad
gooogobao
O30 0000000060 0D00O0O00DODOAOANRMPY ELISAO OO APVO O ELISAD OO
ooogao
obooobooboboobobog
ugboodagbad
ogggao
oboogoooogogoan
19800 0 b 20000 0 00 O0O0O0OODDODOOCOOO0OOODOODODDODOOOOOOOOODOGD?28
ooooboobooboobooboboobOo2s00b0O0DO0Ob0OO0ODO0DOtEMK
OooooooobDOoOOO0OO0OOgVvEROOD DO DO DOOASMOOOODOODODDOOOOMDCKO OO
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
obooDobowmkOD DO3gbooobooobi10ob0140 0D CPEOODODOODOCPEDD M
KbbOOOOoOOoOOoOOOOoOOoODOoOOhwhSVOOORKPIVODDOOOOODOOOODDOOODODOO
O goooooooboooooooooooboooooooooooobobooooOogoao
ooooooooboooboooogooooooboboooooooooobooDoos3bD0Oan
Oo0oD0OO0O010014000CPEDDDODOOODONKSVONRPIVODOOODODDODODODODGO
gboogcPED DD OODOO
goaoad

Oo0ooooooo oo oooo0o oD oDoDooo oo oDoDooooooooao

Ooo0ooooooo o0 oo oooo0o o0 oo oD oo o0o o0 oo ooooQgooao
OO0 oooooo4o oo ooos2TO0o0oDoDooo4gogooooao

o1

OOo0oooooooooooDoooogoooDooogogoao

OoooODo0o0=—ooogooogoo

tMKOODODOOOOOOEMODODDOOOOOOOO17nMOOO0CO0OO0OO0OO0OO0OODODODO

1500 600NmO0 0D 000 O0D00ODOOO0OOO0ODODOODODODODOODOODOODOO
ugboobooouoboobobouoboooooboobobobobobooboobaod
000000000000 000000tMKODODOOTCIDS00 10000000
gobooooobooboowmkb Ooooobooobooboooooboooodnb
ooooooooboboOoooooooobobooboboocooooooobobDbOOo0ond
gooooboogoboooboobogoboboobooboobobobbobooboboboo
gobooobooobooboobooboboooboobooboboi1loooboodan

ooooooao

gd
DO00O00O0O0°0hPIVI0400000000000000005000000
ODO0OO0OO0OhSVODOOOOODDODODOOODODOODODOODOODODODODODODDOO
O

goboooooboboobooboooboobooobooboobooobooboooban
-boooooooboooRT-PCROUODODODODDODOCOOOOOOODODDODDOODOOO
Oo0oDobOtMKkOODORNAD OO DODODRT-PCREDODODODODDODODOODO
uoboooboooboboboobooboobooobooboobooobooboobdad
OORNAODOOOOOGOOGOOODOOOOOUOOoOooOoobODODODOOOOOno
gooboooboooboboboobooboboogobooboboobooboobonn
ubobooboouobobobobooboobobooboobooboboobooboodad
O
OotMKkD OO OOoOooooz20000o0oobObOOO0OO0oOoOoooobobooobOoo
ooobooOOz20D0O0CO3O0OO0OO0OO0O0OO0OOOOODODODOOOOOOO
gooboooboobobogoboobooobowiooooogobgobobobogobao
FAODOOOOOOooOOoOobOooboOoooobooboobooboobOilrA0DOO
oooooooooboooooooooooepywooooboOoOOOOoOOoOOoooOoano
gooboooboooboboboobooboboogobooboboobooboobonn
oooooooobooboooooooooobbooooogoz2soooooooOoOod
IFAUDDO0 00 O0O0bODOOoOoOo0oo0oouoooobbooooooooboobboobdnd
gooooobood

10

20

30

40

50



27) JP 2004-531220 A 2004.10.14

ooDo0oO0ooao
RAP PCR
000000000000 000O00O00O000O0DO0O0ORAP-PCRODDOODOODOODO
OOopPCROOO0OO0OOOODODODDODOOOMOOODOOODODODDDDOIODDDODOODOOO-1
ocooOooooOoOogdohwh,IVv-1OOO0ODODO0OOOODODOOOODOOCPEDODOODOO
OoOo0oo0oooOOoOO0O0oooOoDbOOoOoDbz2b0e00 00000 DOOO0ODOOOO0ODOENMOO
oooooooobDooo0ooOogoosyooooooobO0ODO0OO0ORNADODODGODGOOQOoOono
OCo0oO0o0ooOO0O00O0ooODOO0O0O0O0CDODO0DO0O0OOoODOO0OO0O0OO0ODOOOD0OdDODaORNADRAP-P
CROOODDDODODODDODDODOO3%NuSIieveD DD ODODDODDODODODODDODDODOODODDOODOGDO
oooooooobooob200000b0bb0O0O0O000O0O0ooobODbDDODOD0OD0DO0OgapCRr2
10 InvitrogenD0 D0 OO0OO0ODDOOOOODOOOOODODDODODODODODDODODOOODOOODODO
OO0O0O0O0o00D0DOBLASTO DO OOOOwww.ncbi.nlm.nih.gov/blast/0 O O O O Genb
ankD DO OOQOODO0DOO0OOOO0OOO0OOCDODOOOOODOO20000000100APV/TRTY
ocooooooODOoOoooDbD0OOo
OoDoooo
copoloooOOoO0oOoooOboOOoOooNODQ1IOO0D200DD0O000O0ODOOODODONMD OO
O3o0oo000O0o00O0O0FDODOO406060700000000CDODDO0O0ODODDODDOOLDODOOES
gophlo00O0O0DO0O0OOOoOOODODOODO0OO0OO0OOOD200000PCROEODODODDODODDODRO
OCOODO0OODOOORAPPCROODODOODODODODODOODODDOODDODODDDOODODDODOOO
0000000000000 000000000003% 00000000000000
o003 0goooooooooOoooooDOoAONODODODOODQODDODOODODODOOO
RFOO3 OO0ODODODOOODODOBODOOODOODOOOOPODOORFOD OO OODOCOMOFRDOO
RFOODOOODODODOODOODDODODO20000030D0D0000000000DDO0O0O0OO
O3 OD0OO0OONSIOOONS200RFOCOO0DOOOFOOCRFO O OOMOORFEO D ODOOODODOGO
oooO0ooooOO0O0O0oooOobOO0oO0oooODbODO0DO0DOoDDODDOO0OAPVOOODODDODODOODODOO
oooooooobDoDoboooooooooNOPONMDODDODDFROORFD OO O ODODODODODODO
ocooooooOOoO0ooooboOOooooDoDozOBWIoooooooooooooDOoo
oeed68%0 D 00D OOOODOSHOOOGOORFOOODODDODOODODOUOOOOOODODDGO
OCooOo0oooOOoO0oOooooOOoOooooNODDOODOODOOOODOOODRAhNRSVOO
O40%0 APV-CODOO0ODODODOOOODDOOOSWOOODOOODODOODODODDOSRODO
I A o o o A A R A W A W A
OCOoOOPODOOODOODOOOONRSVO OO 25%0 APV-CO O O 660 68%0 0 O O O O O O MO hRS

vO O 0O 360 39%0
10000000
oogwuz2-20
ood

O

Oo0oooooooooio;mooaoo

O

OooOoooio;oooQgdg

O

O

O 0Ooogoooi;mo
[ Y |
Y Y |

O

O

uoano
oodd
goano
ood
ooano

APv-CO O O 870 89%0
OM2-10 0000 0O
ogoao

ogoao
ogoaod

O

O
Y Y
I [y |
Iy |
I [ |
I [ O |
O Ooogogog

oodad

O

O

O

O

O

O

OO oo
O 0Oooo
O 0Oooo

a
O
g

O

a
O
g

NO PO
ib0oboo0oooboobooobooooobooboboobobAPpvOOboOboobaoan
40 00000000APVO400000Y 000000000000 0O0O0D0O0OO0OO
goooboobooboobobAPVOOnDCOODOODODODDODODOODDODOORD
gboobooboboobApvobobobobooboboooboobooboodnn
oooooooao
ogoogano

OO0OD0O0O0O0OFDNRKRSYO OO 40%0 APV-CO O O 8
00 00 340 36%0 APV-CO O O 840 86%0 O O

150 17%0 APv-CO O 56%0 0 00 0000 LO O
O000044%0APV-CO 0G40 00 0DODOD0OAO

oooooooODoOBLASTODODOOOOOOOAO
oooooooobobocoooooooooao
goooboobooboboobooobooobooaodnb
ooooooooooocoooooooooao
MODOOFOORFO OO ODODOODOOOORDO

10

20

30

40

50



(28) JP 2004-531220 A 2004.10.14

ooooooooboooooooooooboooooooooooboboooosboonnnn
ooorOODO0DOSODONNOMOOOLODODOOOSODODODOOOOoOOoOODDODODDODOOOOOO
ooooooooooDOoOoOOooOoNOMOFOOOLOORFODODOOOOOOOOOODODODO
goooboobobodgbORT-PCROODODDODODDOODODODODOODOODODLDOODOO
oooooooooooooooooeooooobooooooooooboDboDbooOond
ooooooooboOoooooooobooeooooboboDbDAPVODODDODOOOOOOOOO
goooboobooooboboobobooboooobooboboobooeubOon
bd200000000O0O0O0O0DO0ODOCOO0OO0O0O0oe4-1099-100099-20000D0OD0A0
UoooooboeddndnnOnoe4-2093-1093-2093-3093-4000-10 0000 0O00OO0OO0O
googbsod

oooooao

googao
gbooobooboooboooboobobooboooobooboobooobooboobad
oooooooooOoocooooooooobDi1o0ob0oDbOO0OO0OtMKDOOOOOODOIFA
gbooobooboboobobeb00120000002%0 000000000000
I I A e A0 I I N A W A W A M R R O W By VO
ooooooooobse00boooovwoooooooooobobooooogoooao

51091%0 000 00VNOODO0O00O0O0O0O0OO0D80ONO00IFADDODODODNDODOOOOO
0D3200000001FADD0OCDOOCD40000000VNODODOOOCODOOODODOOO
800000100000 IFAD0OOOOODOD3200VWN000000000016000
DoO0O0o200

ODoDo0o0oo

19580 0 000000007200 00000000IFA0O0OOS809900'-?"00 0100
w0 0 0O0DODDO0O000DO000O0O000O0DO0O0DOD400000000000000000
0000000000000 D0O000D0O000D0O0000O00O0OVNOODODOODODOIF
AODDOOODODOOOD200

ODooooo
NOMOPOOOFOODODDODODODODODODOOOOMPVODDOODOOODOOOOOOOO30%00
0D00000000D0O0O00O0O0O00DO0O00ODO0DOODO0DOOoDOOOoDOooOooOd
630 000 0000000000000 00D0O0APYW/TRIVOODODOOODODOOODODO
00000000 O0OO0O0O0O00ORSVDDODODOOOO’ 3-NS1-NS2-N-P-M-SH-G-F-M2-L-5" O

ooooooooobooboooogngas -N-P-M-F-M2-SH-G-L-5" O O NS1ONS20 O O O
cooooooowiLOOooooooobOOOOOooooooboboDboobooooooao
OooMODOOOFODDOOOOORFOD DD OOOODOONOOONSIONS200000O00O0O00O0O
oooApvOOOGOOoOooOODODOOOOOOOOOODODDODOOOOOOOOODOODODOMPY
gooobooobooboogobgooobobooboboogobooboboboboobobo
goooobooboaoanb

oooooao
goooboobooboooboooboobeboMpvbDODOOOOOoDbDOODOODODODO
ugboooboobooooobooboboobooboobooboboouobooboobad
oooooooobOoooooooooooboboooo0ooOoooooboDbOAPVD4O0 0000
ooooooocooNoPOMOOOFOOOOOOoOOoOOODOMPYVODDDODODOOOGOGOO
OCoOO0OObDODOOODOGenbankD OFOOOODODOOOOODOOOODOOODODGOOBO
goooowoNoOODFOOODODOODOODDODODODOODDODOODODODO
cooOoowvoOoOoOODOOOOOQODOOO20000000000000hNKRSVO O OAPVO
ooooooooobooooooooooooobooooooooooooowvPvODOODO20
gooobooobooboooboobobooboboobooboobobobooboobobn
ugbooboobooooobooboobooboovpvboobobbooobbo g
oooooooooboooooooooRTIODODODODOOODOOODODOOOOOOODODODOO
gbooobooooowwvoobobooboooobooobooboboobobooao

10

20

30

40

50



(29) JP 2004-531220 A 2004.10.14
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oad
gooogobao
IFAOVNO O OOS000000D00COO0O0O0O0ooooIrFA0 0G0 OO0O0O0ooODOOan
oooovNnooOOoOODOOOOoououoooboobOoooooooooobooooooooao
gooobooobooboooboobobooboboobooboobobobooboobobn
ooooolrFA0 0O ODO0O0DOD16e00000O0OVVWODODDODOOOOGOsSooooooano
oooooao
gbooIlFAOVNOODODOODOOooOOoOoboooobooobooboobooobobDboao
ooooooooboOoooooooooooooovPvODAPVODODOOOOOOOOGOO
gboboobooboboobo0oboboboobobooboobssooboooboao
ooooooooooooooowvbo4ooooooobobbooboooooDOO
oooooooobODoooOoooooobooboboOOocoo0ooOoooobiessoooooonoan
ooooobooboobooboogoboao
ugboodagbad
ogogggooao
googao
oooooooooboooooooooooooooRTIDOOOCOOOOOOOODODODOO
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboobooboobooboobooobFrOb 00000 OO0ODbOO0ODODbDOOA
OCoOO0OO0OBOONKRSVODODOOODODDODODODODOODOODOOOONKIVO1IO3DODOO
oooobooboboobooboboOobOoO0VvEROCDOODODOODODODO MK
OCOO0D0O0OO0OO0OO0OO0OOHELOOODOOOODODODOADOmarbin dock kidney; MDCKO O O DO O O
0000000000000 O0OD0-00000'Y000000000000000000
ooooooooboooooooooooobocecPEDDDOODIFDDODOODOOOOOOO
oooooooobODOoOOoOO0OO0OIFACOODODODODO0OO0OODODODDODOOOOACOBOODOOCOO
hRSV ADOOOBODODOODODODODODODODODDODDOOODODODOOODODDODDDODODODOOOO

OcoOoOOhPIVO1O040000000C0OD0000DODOOOOSOO0ODODOOODOODOO

ooogao
ooogoao

oooooao
o0gogoggoooooodbDIkd

oooooooobobooooooooooboboooooooooobobDbOOobon
ooooooooobbooooooooooboobooobooo0oooooobobDbDOoOoo

RTIDOODDDDOOOOODDDDOOODODDODOOOODODDOOOOOODOOODIFOOO
oo0'-'*00D00D0D00000070000000000000000O00O0O0O0O0

O 0o oo
O 0o oo

O
O

oagaga3ro
ooooao
ooooao
ooooao

oooogao
BioWhittake

O0oano

OO0OOs5mlO00O0ODOOMEMO BioWwhittaker, Walkersville, MDO OO OO ODOOOODOO
0000010000000 000D0D0O0D0D00D0DO0ODO0OO0s840x ghl00D O OO ODOOO
O000O0DOO0OO0D0OODO0OO0OODOORDOdNutacon, Leimuiden, The NetherlandsO O 0O O O
0o0oo0oDoo0oDooDoo0oDoo0oDooDoo0ooDooDoDo0oDo0oooDooDoDooDilIocoooao
000DO0DOO0O0D0DO00DO0O0DO0OO0DODODO0D0ADOODOBOONhKSVO OODONANKPIVIO 3OO
Dako, Glostrup, DenmarkD O O D OO DO OFRITCODODOODODOODOGO
05000000000 ooopPBSOO030000O0DI0DOO0O0OO0OOnDN
O0000PBSOOOCitifluor, UKC, Canterbury, UKOOODOOODOODO

O 0O 0O AxioscopO O OO O O Carl Zeiss B.V, Weesp,The NetherlandsO

oo

OooooDoao

0oodoao

O00O000000OtMKO O O RIVM, Bilthoven, The NetherlandsO O O

0 Costar,Cambridge, UKO O OO D200 0000000 10%0 00030

r, Vervier, BelgiumO OO ODDODOODOOOOODODODDDOODOOOO

gooagao

10

20

30

40

50



(30) JP 2004-531220 A 2004.10.14

O0O0DO0DbOOoOOPBSODODOODODOORDICN, Costa mesa, CAODD O ODOODOOMEMO
0O00oooooDDoMEMO /2000 0 0 0O 0.26g0 NaHCO,0O 0.025M HepesO Biowhittake
rO002mM L-0 0 00O O O BiowhittakerO 0D 100000000 000O100pg0DO0DOOODOAO
O 0O O BiowhittakerO 0 0.5g0 0 OO 0O O O O O Sigma-Aldrich, Zwijndrecht,The Nethe
rlandsd 0 1.0g D-O0 0O O O O O Merck, Amsterdam, The NetherlandsO 0O 5.0g0 O O O O
Oxoid, Haarlem, The NetherlandsO O O 0O 0.02%0 O O O O O Life Technologies, Bethe
sda, MDOOODOODODODOODDODOOODOODODOODOODDOODOOODOOOo.2mlO DO
oo 0000030000000 0s4ox gl DO DO0DODODODODODODODOODOGOnDn 37
1400 0000100000000 DO0OO0ODOO0ODDOODODOODODODOOODOO0ORDCPE
0Oo0oooDoo0oDi4000000000D0o0o0Do0o0DoDooDoo014000000d
000000 o0DbDO0o0DDOoDbODO0oO0oDO0oo0DoDOoDbDOoOooDOoo0oDoDOoDbOOooOooDOon0anO
IFAD DO DO QO0ODoDOoDoDoooooao

O

gooboooboooboboboobooboboogobooboboobooboobonn
oooooboz2zocoooooboboobo2000000O0O0oO0oOobOobODDbODOOOOO
O oooooooooboboooooooooooboboooooooooooDboaoDa?
sggogooooooboooooooooooooboboooooooobDboOobooogoo

ooooooooooooooooooobooooooooooobobooboooOoOoan
IFAD DO O0Q0OQ0OQ0On0

Oooomoooogd
OooooooogQgogoaoQg
Oooooooggoao

O
O
0
O
O
0
4
O

=000 oOoooQoOboooooo0oIomoooogodg

oooagao
JIFAD 000 O000Gd
OtMKkO OO OOOoODDODOoOOoDDODOoOOoDDODOoOOoODODOIFADOODOOPBSO OO DODOODOOODOAGA
0o0oo0DoDoooDoDboooDoo370o03000000O00DO0OO0ODODODODOODODOOOnn
000000000 DODO0OO0OA0ODBOODOCODNPIVIO3DOODONKSVODODOODOAO
000 Oo0oooObdIFODOD0DO0OhPIVAODODODDODODODDODDODODODOODOOOORO
0o0o0o0DbOO0oo0ooODOoDbOOoO0oDOoo0DsS00D000D0O0DO0DO0DoDOoOo0DoODOoODbODOoOO0ODOoDaO
OOoORIVMODODOODOODDODODDOODDOODOODODOODOOODOGOOOePBSO 3000
00100000 o0ooDooDoo0oDOooDoo0ooDo0oo0ooDooDoDooDoooDOooDoooDoonano
0ooooboooOOobOOoDobOo0oo0ooDOoDbODOoDOobOOooDoDOobOO0O-0-0b00004dKPL, Gui
ford, UK, 400 0000 0OO0ODOODOO-0-0000Dako, Glostrup, Denmark, 200 O
0o0ooobOOoo0ooDoo0-0-00000KPL, 2000000000000 DOOODO-0-00
O0O00O0dDako, 2000 000000 ODODODODODODODODIFDODODODODDODODOO
oooooooooano
Ooooooao
ODO0IFAD 0D 000000 Oooooaon
oooooDoo0ooDooDoooDoooDoDoDooOwtNMKODODOooOooDoooooDoooooodad
OoopPBSODOODIO1600000D0OODOODOODOOODOODODODOODOG ORDOEPB

SO bakoOD D D8O O OOOFITCODODDODDODO-ODODDOOODODODODODODODDDOODODOO
uboobooboboobooad

oooooao

MPVO O OO OOADO

OCoO0D0O0OD0ODODD0OO0O0OO0OD0OD0OO0O0ODO0O0ODO0OO sub-confluentd OO0 0O O tMKO O O O 240
goooboooboboogogboboobobogogcecPEDDDODODDODODDODODODODDODOO
ooooocpEO0DDOOODDODOOOOOOODOODDOOCPEDOODODOOOOOO
oooooooobooobooo0o12014000001IFA0DDDOOCOOOOOOOODODDODO
gooobooobooogobgoooboboobooosgooooooboooboobod
ooooooooobooooooooooooobovyoooooobooboDOobOOooooooao
D050 0000000TCIDS00 000D 00000000000 0O0O0Dn
gooogbad

10

20

30

40

50



(31) JP 2004-531220 A 2004.10.14

oogogogogooooan
viOooooooDoDoooouogooooosgooooboooooz2c0o0o0ogooooan
ooooooooboooTcibson 1000 000D oobo1ooo0obooOOOO0OO0O0O0Oganoeen

obooobooboobooobwwOObOoOoboboooDbOoobDoOoooDes40x g b
o3 ooo0ouoebb0O0O0OOOoOoOoOODOsOOOMPVOODODDDOOOOOOOGOO
OIFADDOOOVNOOOOIFAODOOODODODDODOOCOOOOOCPEODOD DD OOOODODODRO
goooboobobooboao

ugboodagbad

oogogogoooao

000000000000 0O00O0D0O00O00O0O0D0O0O0®'oOoDoDOoD0DO0OO0O0O0aO0END
oooooooooboooooooooobooDboi17o00x g4 00D 0DOOOODODODOOO
gboooboobopeSDOO0DODOUODUOEMOODOODORAP-PCRODODOODOO
Doooostwkb OooooDeowO ODODDDODOOOOOODODODOGDRDI150000x g 40 0O 2
oooooooboboDoDOoOOoOooe0 OO 0OOOOOPBSOOOODO?20060000000
gbooDobOoo0obob?275000x g 4000160 0000000000 000000OEMO
ugboooboobooooobooboboobooboobooboboouobooboobad
oooooobobobOoooouooooobboOoOoOOos50% 0 000000RNAOOOGODORAP-
PCRO OO OO

oooooao

RNAD O O

RNAO O OOODODDDODOOO0OUOOOooooODoDDoDOoOOoOOoOoOoOoooORNAOODDDOOOOGO
O O O Roche Diagnostics, Almere, The NetherlandsO O OO DO ODODOODOOODOAOd
oooooao

RT-PCR
ooooooooDbDOoOOoOO0OO0OO0O04OORT-PCROODOD0O0O0O0DODODDDODODODODODOOOO
000oo0oo0oooDD1000D0000O00O0O000On0nORT-PCRO OS50mM Tris.HCI(pH 8.
5)0 50mM NaClO 4mM MgCl,O02mMO 00O DO OO OO O200p M OdNTPO 10000 O O ORN
AsinO Promega, Leiden, the NetherlandsO O 100 O O AMV RTO Promega, Leinden, The
NetherlandsO O 50 O O Amplitaq Gold DNAO O O O O O O PE Biosystems, Nieuwerker a
an de ljssel, The NetherlandsO OO O5p I RNAOOOS0p 1IDOODOOODOODOORDO
000000420 04500 000950070 010 0950 010 0 420 020 0 720 O30 0O 40
ooogogovry20pD1o00100DO0CD0OOO

oooooao

RAP-PCR

RAP-PCROD D OCDODO'DODOODODOODODOODODOODODOODOOODO?200
OO0O0O0O0O0ORTODODOOO2u IORNAO O10ng/p 1D D0 O O0OOOOOOI10mM OOO
0000005000 mOOdNTPO 25mM Tris-HCIO pH 8.30 O 75mM KCI1O O O 3mM MgCl, O
glop ICO0O0OO0OOOODODODOODODOOV0DOSOOO3YDOSOOODODOODDDOO
O 0O 0O 2000 O O Superscript RTO O O Life TechnologiesO OO DODOOO3700000
OOo0ooooossob0b0o0ggr200bgoooooOobo0ooOoguooooDaO
OORTOODODODDOOCOOSng/p IDOD0O0OODODODODOO300p mOOGdNTPO 15mM Tris
-HCI1O pH 8.30 O 65mM KCI1O 3.0mM MgCIl,0 O O 50 O O Taq DNAO O OO OO O PE Biosys
temsO OO O50p IOPCROC O O0OOODODODDOOOUORYO0ObSOOT400OSBSOOOOTYT2
0010010 0000940 0100656002000 0720010040000 000 720 O 50
010 0 0O O O RAP-PCRO O O 15p IO RT-PCRO O O 3% NuSieveO OO O O O O O FMC BioPr
oducts, Heerhugowaard, The NetherlandsO OO OO O ODOODOODOOODOGODOMVPO
O00O0ODO0O0ODOOAQQiaquick Gel Extractiond O O O Qiagen, Leusden, The Netherland
s0 00000000 QpCR2.10 00 O O Invitrogen, Groningen, The NetherlandsO O O
oooooooooboooboooogoooao

ooogoao

O0Ooo0oooaoo

10

20

30

40

50



(32) JP 2004-531220 A 2004.10.14

ogogag

00 0O0dPpCR2.10 InvitrogenD 0 00O ODOODOORAP-PCROD O OMIID OO OOOOO
OO0oOo0oooobODOoOOODOUOORT-PCRODOOCOUOUODNADOODOOOOOODDDOODBQ
iaquick Gel Extractiond O O O Qiagen, Leusden, The NetherlandsO O OO O ODO0OO
PCROO0O00OODODDDOOOOUOOOODOODDDODOOOOOOODODODODDORDODOODyena
mic ETO 0 O0O0O00ODODDOOCOCOOOOOORDODRDOAmersham Pharmacia Biotech, Roosenda
al, The NetherlandsO O O 0O ABI3730 ODNADO OO O O O O PE BiosystemsO 00O OO O
goooooooooooOogQo4doguUooooboooood

oooooao

RT-PCRO D OMPVODOD OO OOOOO
RAP-PCROOODODDOOOA,BOODOCODODDOOPRRDDODODR200DDOOOODOOOOO
O00O0oo0-1000000ORNADOD DD 0DOOOOOODODOORT-PCROODOODODODODO
ooooooooooood

oooooao

O0ADDDDODODOOOO0DO0DDODDDDODOTRIODOS -AAAGAATTCACGAGAAAAAAACGC-3' O O
OONDODODOOOUOUOUORAP-PCROOO3 OOOODODODDONLOS -CTGTGGTCTCTAGTCCCAC
TTC-3° OO

ooogoao

OOBOOOOOUONDODODOUOUOUOURAP-PCROOOS OOODODODDOON20 05" -CATGCA
AGCTTATGGGGC-3' D DD OMODODDOOOUORAP-PCROOO3 O OOOOODODONMIOOS
" -CAGAGTGGTTATTGTCAGGGT-3' O O

oooooao

OO0CODDODUOMODDODODUOUOUOUORAP-PCROOOS OO00ODODDDOM20 O5° -GTAGAA
CTAGGAGCATATG-3' D OO UOFOOOUOOUOODORAP-PCRODOD3 ODODODDODOOOFRLIOO
5" -TCCCCAATGTAGATACTGCTTC-3' O O

ooogoao
goooooooooOooOoUO0OgogUoooooDooOOoUoU0UUggUoooooooooooo
oooooao

MPVO O O 0O 0O O 0O 0ORT-PCR

oguOomMPvOOOONOMOFOOUOLOORFOD D DODOOUOUOUOODODDDDODODODODUOUOOO
00000000 D0N3O5 -GCACTCAAGAGATACCCTAG-3" 0O O O O N4O 5" -AGACTTTCTGCTTT
GCTGCCTG-3" 0 0 O0DOD110 0000000000 0O0O0OM3O5 -CCCTGACAATAACCACTCT
G-3° OO DODOMAO5 -GCCAACTGATTTGGCTGAGCTC-3" O OO DO DO2200D00000000
0O00dF7O5 -TGCACTATCTCCTCTTGGGGCTTTG-3" 0O O O O F8O 5 -TCAAAGCTGCTTGACACTG
GCC-3' 0D DODOODO221000000O0O0O0ODbODDODOOQOLBOS5 -CATGCCCACTATAAAAGGTCAG-3
' O000DL7TO5 -CA CCCCAGTCTTTCTTGAAA-3' 0 000017300 0O0oDDoDODOOOOd
OOOdRT-PCROODOOOCOOOOOOOODDODDOOOUOOOOODODDODDDOOODOOOO
oooooooobooOoboooogo

oooooao

MOOOOOODODDODOOS -TGCTTGTACTTCCCAAAG-3

NOOOOOODODDOOOS5 -TATTTGAACAAAAAGTGT-3

LOOOOOO0O0ooOoOooDDoO5 -TGGTGTGGGATATTAACAG-3’

oogogogao
OO0O0ooooooDDoOCCIlustalWOOOODODDODOOOOOOOOODNAOODODDODDODODRO
OCoOO0DO0O0OO0OOO0OO0OOPHhylip3 . 5000 O000DNA-MLOODOOOOCDOOODODDOOON
000 0000000000030 000000000000000000000000
OO00O0ooo0oo0oboDO0OO0OO0O0OCGenbankD D O0OO0O0O0O0ODODOOOOOOOOODOGDDRDORFO

OO0 0O0OhRSVO NCO017810 bRSVO NC0019890 FO ORFO O O O O PVMO D111280 APV-AO D008
500 APV-BO Y142920 APV-CO AF1871520 NO ORFO O O O O PVMO D103310 APV-ADO U392950
APV-BDO U392960 APV-CO AF1765900 MO ORFO O O O O PVMDO U668930 APV-AO X586390 APV-

10

20

30

40

50



(33) JP 2004-531220 A 2004.10.14

BO U375860 APV-CO AF2625710 PO ORFO O O O O PVMO 096490 APV-ADO U221100 APV-CO AF
1765910 MPVO OO D00 OOODODODODOODOODOODODODODODDODDOODODODOOOOODD
OOoAPv COOOOOOOOO

oooooao

OO0OO0OO0OOO0DODOOhRRSVO DO ORSVObRSVO OORSVOPYMO OO OODOOOODODOAPV-AO
pb0ocCOooouoooobobDooAODDBOOODOCOO

googobao

MpvoO ooodoogaono

ogggao
gobooobooobooobooobooboobooboboooboobooboobooboban
OCOO0OOOmustellitsO0ODOO0OO0O0OOCDODDODOOODODDODOOOODDODODODODOOODODOGO
gooobooobooboogobgooobobooboboogobooboboboboobobo
gbooobooboooboooboobobooboooobooboobooobooboobad
oooooooDbDELISA 00D DO OOO0OO0OOoOoooooOooooooOooooboDbDDboOOoO0OOd
oooobooboboobobonn

ugboodagbad

Oo0DO0D0O0OO0OO0ODD0OO0OO0OSmMIDDOOOOMEMO O O BioWhittaker, Walkersville, MDO
I e I - 77 3 0 R 5

g lo00DODOOCOCO0OUOU0OO0OU0DO0ODODODDOCOOUOUOODODODDDODODOOOOONutac
on, Leimuiden, The NetherlandsO O OO DO OODDODOODOOOOOODOODA®DO

oooogoao

oogoggao

O0O0O0oo0oo0ooooDtMKkd O 0O RIVM, Bilthoven, The NetherlandsO O OO0 O OO 00O
0 Costar,Cambridge, UKO OO O240000000O00O10%0000000O0BioWwhittaker,
Vervier, BelgiumD OO OOOOOODODDODDOOOOOOOODOOoODDODODODOOOGO
O0O0O0O00PBSOOOONOO0.529/7/L0 NaHCO,;0 0.025M HepesO Biowhittakerd O 2mM L-0O
0O0O0O0d0O0OBiowhittakerO J 2000 0 /L0000 00ODOZ200p g/L000O0O0DODODDOODOSB
iowhittakerd O 1g/LO0 00O O O O 0O O O Sigma-Aldrich, Zwijndrecht,The Netherland
s 02.0g/L0 D-O0 O O OO O Merck, Amsterdam, The NetherlandsO O 10g/L0 O O O O
0 Oxoid, Haarlem, The NetherlandsO O 0O 0O 0.02%0 O O O O 0O Life Technologies, Bet
hesda, MDO O O O O O Hanks™"O (ICN, Costa mesa, CA) DO OO OO 0O O MEM(Eagle™s ME

wooooooooooooooooooooooooogogooo.2miyOOODODOOODO
Uooofosd4oxghl00O0O0DODOOO0DO0OOOOOODODOD37YT0 00140000000
ooooooobioooooobboooo0oo0ogcPED DD DD ODDODDDODODDODO400000
ooooooooobooooooo4yoooooooooooooboobooooooao
goooboooboooboogoboooboboobobooobooIFADODODODDODODOO
gooagao

oooooao
CPEOODOODOOOODODODODOODSODI40D000000O0OCPEDODODOD LMK
OCoOO0DO0O0oOoODOoOO0oOoOoOoOOoOooOhwKRSVODOOOKIVOOOODODOOODODDODOODODDOGO
OCO0OO0D0DO0OD0DO0ODD0OO0OO0OO0OhKSVO4DODODOODODDOOODOCPEDDODDDOODOCPEDODDODOO
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooobDocPEODODDOOOOOOOOOIFADDDODODDODDODOOOOOOOOO
goooobooobobano

gooaogoboad

Mpvh 0 0g0og0oo0oano

Oo0o0oooooDbDoO0oOO0oO0oO0oOoooooDaDO(sub-confluent)d OO tMKO O O O 240 0O
ooooooooobooooooooooobocecPpEDD0ODODDODOOOOOOOOOODODOOO
oo cCpEO 00O 0OO0OOOODOODOIODDODDOOOOOOOOOOCPEDODODDODODOODODOO
ooooooooobooobooooo120400000I1IFADODODODODODOOODOODDOOO

10

20

30

40

50



(34) JP 2004-531220 A 2004.10.14

oooooooooboooooooooooboobos3soooobooobooooooao
ooooooooobooooooooovryoocO0DD0oobobobODbDODODDbODOO
500 0 000000TCIDS0O0 00000000 DNONDOOODOODODOt®o

Do0O0o0o

oDoooo

Doooo

Ooo0ooOoO00
oDooooo
DoOooooooo
OO0O0O0O0D0O00D0O0O0O0D0aO
OooDDoDDDoODO0OO0O0O0'Yooo
D0D000DO0O00D0DO0O00DaO
ooooooao

ODooooo

DOIFAD0 0D DOODOO
0Do0DO000D0O00O0O0O00D0a0
0D0O000D0O00D0DO0O00D0aO
OoDo0o0oo
0D0O000D0O00O0O0O00O0an
D0D000DO0O00D0DO0O00DaO
O

ODooooo

O
O
OJ
O

pBSOD OO0 DOODOOCODOODOODOOPBSO
oo3rgo3oooooooooooano
ooooooooboDoooooogao
obooobooboboobobog
peSO 30D 0000010 0O0O0OOOOODODODOOFRITCOOODO-00000O0DO0ODODODOKPL,

oooaog
U EmMO d
oogao

gobooooobobooobooboogonb
Oo0oo0oooooaoiirooox g4 0O DO O
ooooogpeSOOOO0O0ODODDOOCOOEM

oooao
oooao

gobooooobooooobooboaoadab
ooooooilooooooao

oodooobz24000000000«wKkOOOOO
pBSO O 0O0O0O0O0DODODDOOCOCOO1I000000

igso0i1pol100 0000 obO0ooboOobooOobaO

g
O
g

oboooboobooobobooboobooboobad
ooooooooooooooooobooboand
obobooboobobooboobooboobobnn

io000oooooobobooos3rgg3boboOOoOO0OOoOoOooOooOoaonePBsOs
ocooo0oopoi1goooOooooooooooooooooeesoOdCcCitifluor,

UKC, Ca

UKD OODOOODODODOOOODODRDAxioscopO 00O OO DO Carl Zeiss B.V., W

IFAD 000000000000 00000000000000000A0

O 0Ooo0ooo

O0Ooo0oo0ooao
O0Ooo0Oooao

MPVO ODOODOeMKDOODOODODOODRDO
ooepBSOO0OO0OO0OOO0OO0IO01600000O0D0C0A0
peSO 2000000100 CO0OO0O0O0O0O0DOODOO
DakoO OO DO37yO300 00 O0OOCODOOODODOO
ooad

oooooooooooooooooeriTe

goooooboooooooooooz2d
z000oooooboboobooooooao
oooz2030000c0o0ooooooOooO0Oan
gbooboooogobogobooboban
gbooolrFA0Oboobooooobaoaan
gooooooboooooooooao

O0Ooo0oooao
O0Ooo0oooao

gooosgooooobooboouoz200co0oooooan

Guilford, UK,

nterbury,

eesp, the NetherlandsO O OO DO ODO0OODO
Oo0D0oooao

oo

000000000 oooDooooao
OoDo0o0oooODo0oDoDooDoDoDoooao
Oo370g300000000OO0O0O0OO
OoooooooorRITCO0oooao
Ooo0o0oooODoDooooDooooao
Oo00oo0oogao
Ooo0Do0oooDo0oDoDoooDooooao
OoDo0Do0ooooDoooooooo
O0Do0oogao

Ooogao
Ooo0o0oooDoDooooDooooao
000000000 ooDoDooooao
Ooo0o0oooODoDooooDooooao
Oo00o0oooO0oDooooooogoao
Ooo0Do0oooDo0oDoDoooDooooao
Oo0O00ooooDo0oDooooDooooao
O0Do0oogao
O0000oo0o0OogdgoyvNoOoooao
VWNOOOoOooooDooooooao
OO0o0ooooooooTeids00

o0 ooooobD1000b0DbDD0ODOO0O0O000gaooeen

10

20

30

40

50



(35) JP 2004-531220 A 2004.10.14

00000000 oDoDoo0O0OtMKDODOOOOOOooOooooDoDOoOOoOOoOs840x g OO DODODO
dddodddddo0oOoOooo0ooooooooo3oooooe0nnDODOODOOODOSsOn
OIFADDOOOOO0OOOooOOoOOVNOOOUOIFAODODODOOOoOoooooOCcCPEDDODODODODO
Oo0oob0Do0ooboooboo0oboooooonoao

gooooad

RNAO O O

RNAO D OOGODGOooOooooooooouoooooooo0ooU0Dd0RNAOOODOODGOooOooGoao
0O O O Roche Diagnostics, Almere, The NetherlandsO O OO O ODOOODOODODOORNA
00000000 DDoD0oOO0OO00O0O0O0O0O0DO0DD0DO0DO0OO0OO0OO0OOOadCurrent Protocols in M
olecular BiologyO O

oooooao

RT-PCR

O0000O0D0OO0ORT-PCRO O 50mM Tris.HCI(pH 8.5)0 50mM NaClO 4mM MgCl,0 2mMO O O O O

O0000O0D?200p M OdNTPO 100 O O O O O RNAsinO Promega, Leiden, the Netherlands
0O 0100 O O AMV RTO Promega, Leiden, The NetherlandsO O 50 O O Amplitag Gold DNA
O0000ODOO0O0OOPE Biosystems, Nieuwerkerk aan de Ijssel, The NetherlandsO O O O5
p I RNAOOOS0p 100 0000DODDOOOCOOOOOODO42004500 000950070
0100950 0100420020000 0720030040000 0007200 1000100 0O
od

oooooao

O

OdpPCROOODOODOOODOO

O00D0OODOODOOON3O5"-GCACTCAAGAGATACCCTAG-3"0 O O O N4O 5"-AGACTTTCTGCTTTGCT
GCCTG-3"0 0000151000 0000000000U0o0oDoDoDooooooooooow
30 5"-CCCTGACAATAACCACTCTG-3"0 O O O M40 5"-GCCAACTGATTTGGCTGAGCTC-3"0D 0 O O O 2
5200 0000000000000 DO0OODOODODOODOODOO OROLBO5"-CATGCCCACTATA
AAAGGTCAG-3"0 0O O O L70 5"-CACCCCAGTCTTTCTTGAAA-3"0 0 OO DO 1730 00D O0O0OOO
0ooobOOoooDoooDooDOoowvVOODOODODDODODOODODOODOOOAO
0o0oo0Doo0oDo0o0ooDooDoDooooao

oooooao

0onoad

OO0OO0O0OO0O0ODyenamic ETO D DDOODOOOOOODODODDODODODOAmersham Pharmacia
Biotech, Roosendaal, The NetherlandsO O O 0O ABI3730 O DNAO O O O O O O PE Biosys
temD0 0 DOO0ODDOODODODOODDODODOODDODOODOODOODO OOPCROODOOPCR

oo0oodooooooDoDoooO0OogoooooDoDoDoDooU0OooooooDoDooDoooOogoao
O0000O0DOOOdAQiaquick Gel ExtractionOd O O O Qiagen, Leusden, The NetherlandsO
OO0O0O0O0000o0opeCR2.100 00O Invitrogen, Groningen, The NetherlandsO O 0O 0O O
goooooooooDooOoUoOogoooMisgogogooooDooooUoogoooooao
oodd

oooooao

OO00g3"0poonNsignNs20 0000000000 0O0O0DOOODODOOOoOd
0O0O0O0O00O0OTR1IO 5"-AAAGAATTCACGAGAAAAAAACGC-3"0 0 0D OO0 OO OO OhNKRSVO OO APVO
OoO0D0O0OO0OD0ODD0ODO0O0OO0OO0ODOO0O0O0D0ORandhawad 19970 0 0 000 000CODODOODODOGO
OO 0O0ON1O5"-CTGTGGTCTCTAGTCCCACTTC-3"0 0 ONODODDOOCDODOUOOUOODODODDOOO
00000000 O0ORT-PCREOD000ODODDDODDOOOOOOOODODDDODOOOOOOO
ood

oooooao

RT-PCRO OO OOS0OODO0DODOODOO0OODOOODODO2000RFO DD ODODOODOORDO
oooooooooODoODOoOOO0OU0O4OoRFO DD ODOODODODDOOO

oooooao

ELISAD 0000000000000 00000000000000000

10

20

30

40

50



S OO0 ooo0oooooooooooooao
Oooooooo o0 ooooogogoo

t

Oooooooooooooogogoao
OooDoooogoooooogogoao
OO0 oDooogg4oooooogogogao
Oooooooooooooogoogoao

O Ooo0ooOoo
O Ooooo
O Ooooo

O

O

O

O

Protocols

oo oooooogogogoo

O 0OooQgoooo
O Ooogooo

(36)

JP 2004-531220 A 2004.10.14

ooooooooNoOoOobODODOOCOOO0ouoooooboboOoboooogano
gboooboobooboobobooobooboooovvoboboonn
ELISADOD OO0 O0O0O0ODoODoOOoONODODODOOCOOOOooooboDbDDbOOoOOoOoOoOg
googoboooboobowvbDODO0oooboooboovwoobgno
MpvOOoOOoOoOooOOoOoOOooOOoOobDoOoobOoowwwoooOoooobaoodho
MpvO OOOGO0OODODODOOCOOOO0OO0OO0OO0ODODDODDOOODO
goooao
FO O OGO
goooao

O

in

gooooao
goooano

O

O

OooDoooogogooooood

O

0

Ooooooooooooogooogod

O

OOo0ooooooooooood

OooooooogoQgQg
OooooooogoQgdg
OoooooogQgdg
Ooooooggodg

O

O

O
O
O
O

O
O
O
O

O
O

O

O0Oo0oooao

O oOooo
O 0Ooo
O o0Oooo
O 0Ooo0ooo
O Ooo0ooo

O

OoOoo0oo0odao

O

O0Ooo0oo0oo0oao

O

O0Ooo0oooao

Molecular
ooooao
ooooao
ood

O

O

O0Ooo0oooo

O0Ooo0oooao

O oOooo
O 0Oooo

O

Ooo0oagao
oooaoao
Matsuural

O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O O0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooo
O O0Oo0gooo
O 0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao

O

gooad
MPVDO NO
ooogad
gooad
ood

0

O
0
4

0

ooao
Ooood
o oo
Ooao
Molecular

O
O

O
O
O
O

O
O

O 0Oooo

O
O

O
0
4

0

O
O

O
O
O
O

O
O

O
O
O
O

O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo

O oOooo
O oOooo

[ o R |
[ I Ry |
I Ry |
[ Ry |

O

O

O

O

O
O
O
O

cloning, A laboratory
BiologyD OO OO OGOQOMPVOODOOODO
Oo0o0oDO0oo0ooooDooooooDooooao
OooDoDo0ooooDoDoooooooooaon
OMPVOODOODOODDODOODOOMPYVODOOO

[ o R |

O

manual and Curre

O
O
O
O

gbooboogao
ugoooagoado
goooooaon
MPVO O O OO
ooooooaon

ooooooao
ooooooao
ooooooaon
goooooaon

ooooooao
ooooooao
ooooooaon
ooooooao

gooooobOoocoooooooooboobooogogao
ooowvoooooooODOOODOOOoOoooOoODO
68:1233-12500 O

1987,

J.

Gen.

Virol.

MpvOoooOoooOaao

ooogao
oooao
good
oogao
oooag

oooooao
gooooan
ugoodaoand
oooogao
gooooand

ADDDODOOOOoOOoooooOobobOoOOoOOoooooooboDbDDbOOoObOnd
ooooooooooboooOoo0oOoOooooooobooooooOogoao

O

ignogoaoNgoDdgoogoggoadnMpPy

1gG EIA

Oojooooooo0 oo ooooooooooogodg

OoooIoOoooo0ooooooooooooogoogooao
OooI@Ooocoo0ooDooooooooooao

O

O

oobDOooNOOOODODDODOODOSfTODODDOODODODDODODDODOODDODDODODODODOO
OO0DO0OO0O0OQ0CDODO0OIgG EIADODDO0OO0DODOOODQODODDODOOsSsfOODoo0OOd
ooooobooOoooooog3gryobooboboooooooOon0oDOaoneBsOopH 7.20

agooao
700 0 O
agodoao
100p 100
0000
agodoao

Ooo0Ooo0ogogoo

g
O
g
u
O
g

200000000005.0x10°000mMI000003000000000000000

oogs00xghi50000000O0O0O0O0ODODDODOOCOOOOOOOODODOOO
ooooooobooOooooooooobobooooooda

ooooooboilgsooilbieco00ooobobooOOoocbooooooooDbODOO
oooooooobooooooooz200o0o0ooooboooboooOoooao
Oo0o0ooo0oooDDODOO0O00OPBSOO0.05%

Tweend 20 00000 0O O

10

20

30

40

50



37) JP 2004-531220 A 2004.10.14

O 0Oooo

OOogELIsA0 00 O2y00o0b00O000obSwy 0 0ooooooDoDOoOD0OO0OOo0.1%00a0
OoogooepesOOl10500102000 0000000000030 0100000 0O0DODODAO
ooad

gooogobao

OO0O00OopPBSO0.05% Tween 200 000000 O0DODDOOCOOOOOOODDODDOOODO
OooooooboODOOoOO0OO0OO00Oaoig6dELISAD OO O 10 30000 10 500000 0000
oooob3r0bi100b0o0bO0obo0oO0bo0ob0obDOobO0O0Df0OoPBSO0.05% TweenD 20
CoO0oO0o100000signaD 00 00C0OOO0OO00ODOOTMBOZ,3%,5,5"00000000
OoOo0oDO0O0oooOD0OO0OO01s00000oobObO0OoooboO0p 02000000000
oooooooobDoDooo0oo0ooooooobDoDoboooOoOood4soNnmMDOo0On0aD
oooooao

Uoo2000000000000000010MPV IgMm ETA

ooano

gboobooboboobooboocoboooboobooooobooboboobooOnniigaEl
AO OO DO ErdmanO O 19900 O O O J. Clin. Microb. 29:1466-14710 0 OO D0 O O OO

O

oooobooboboboboogogboobao

goodaano

O

ocooo0ooooOo0OO0OoowMoODODODODODODDOOODODODOOODODODOODakeD OO
ooooooooboobooooooooooboooooo.AaMO DO DDOODOOPH 9.60 00 25
ongDO0ODODOOOOOO0OO0OODODOODODDODOCOOOOOOOODODODODOCOOOOOePBSOO0.05
% TweenO 20 O O 0O O O ELISAOD O D D 10 2000 1010000 0000100 IDOOOOOO
121 I e 4 A A Ay O B o - RS R A O I 023
TweenO 20 OO0 0O 0O O

googao
goodaano
0 10 5000
googao
oo
370

O =S
]
w

[ |

|
]

g
u
O
g
O
g
g
O
g
u

O

OoO0DO0O0ooOO0O0O0oooObOOoOgsf210000000ELISADOOODO10100
ooooooooobooo3rdbgz2000c0oooooooboooooOoOoooOoao
oooooobo20000000D000000000DO0ODAOPBSOO0.05% Twee
OELISADOD O OOCODOOOOCOD?I0pIONMPVODODDODOODODDODDODOODODGO
100000000000 0PBSOO0.05% TweenD 2000 00O D0OODOOODOO
ubooobooobooobooobooboooboooboooooboooboooboagadnb
oooogo3yrobbz200000OoooooOonOaO

O O PBSO 0.05% TweenO 50000 O0O0O0O0O0OTMBO 3,3%,5,5"000000
OoOO0OO0OO0OsSigna00D00O0O0O0ODOOOODOOO1000000D00O0O0

100p IDOZMO OO DODODOOODODOODODODOODODODODOODODOODRDDOO

Ooo0ooooopopop oo oo oD=—o oo ooooooQgodg

pvOOODOOOOOOOODODODDODOOOOOOOODOODDOOOOOOO

a a

O oogaod

g oonf

u uod

O oggaod

a uond

O goooood4sonm0 00000

g gooad

a ugbobooboobogobooboobooboobooboovwwvoobooooboooho
Oligv ElACOD0O0O0OOOOMPVOOOODODODOOOOOOOOOODODOOODOOOOOO
g gboobooboboboobobooboobDOobEIAD0DDODOODODOOnD
u ugboobooboobooboooboobooboobouoboobobooboobooaa
O gooao

a gooad

O gogogooooooooogogggogoooovvoooooooooogooooooano
g googogoogoogoogoEIA0DDOQd

a ooooecGooorOOvPVDODDOOO2000000000D0DO0ODDODOOOOOOOO
O gooooooobooocoooooooooooooooooooobobooooOoOoao
g goboobooboobooboobowvobDbobbooboo0oboobobogonb
u ugboobooboobooboooboobooboobouoboobobooboobooaa
O gogdwu

a gooad

10

20

30

40

50



(38) JP 2004-531220 A 2004.10.14

O000OO0ODODO0OO0D0OOD0OO0ODAOCurrent Protocols in ImmunologyD OO OO OODOOO
000000000 o0oooDoDoooooDoooooao

O0oDoooao

0000000000000 o0oo0oooDo0DO0oooDO0oDUoooOoDo0DoDOoooDoDooOooooOao
0o0oo0Do0oooOo0D0o0ooDo0Doo0ooDoDooooDOoDo0oooDOoDoDooDoDoDoDooDoOano
0oo0oo0oooo00oodoooD0oo0ooooDo0UoooDO0oDU0UOooDOoDoDoooODoOoDoooDoOOo
0000000000000 o0oo0ooooDo0o0oooDo0DU0oooDoDo0DoDOoooDoDoooDoOao
0oo00oooOo0D0oo0ooDo0D0oo0oooDoDo0ooDOoDU0ooo0DOoDoDooDoDoOoDooOooDoOOo
oooo0ooooOo00odoooDUoUooooDOoUooooDOoDUooooDoDoooDooOoog
O0D0o0ooo

00000 oo0oo0D00oooDOoDUooooDOoDoooDoDOoDooooMODODODOOODOO
0000000000000 0O0o0o0o0Do0DDoDO0OO0O0O0O0O0O0n0DnDaoCurrent Protocols

in ImmunologyD0 0 00O 0D0ODD0O0DOO0OODDODOODODODODODOODODDODODOOODOOODODGDO
O000OO0ODODO0OO0D0OOD0OO0ORDAOOCurrent Protocols in ImmunologyD OO OO OODOOO
0000000000000 o0oo0ooooDo0o0oooDo0DU0oooDoDo0DoDOoooDoDoooDoOao
O00O00OO0OD0OO0OORDO0Current Protocols in Immunologyd O

OoDo0oooo

NS1IO OO OoOoooDOoONS20000000000O0ODODDDOODODO0OOO0OoDOoODDODDODDODOOOOd
00000 ooo0D0odooo0IFADD0D0DO0DODO0DODOODDODO0DODO0DDODDODODOoOoDODOOO
OO00OoooONslOoooooNs20 00000000000 O0DODDODDODODOOOOoOOooOao
OD0DO0ONSIDODODODODODONS200000000O000O00O0ODODOOODOOOOOO
PCROOOOODODOODDODODDODODODODDODDODUODODODODODODDODODOODDODOO
O0Do0oogao

NSIO OO OoOoOONS200000000O00Q0CDOO3D00DODOO0ODODODODODODOOOO
e o o o o = o~ o A e e A A A A R A W A W A B R
oo0oodooooooDoDoOooU0Oooooo3"00000g0ooooDoDoDoODoDOoOOoggNoo
RFOOODDODODODODODODODQODODODODODODODDODODODDODODODODODODODDODODOODODOOONS
10NS20 00 00COCO0OOPCROOODO0OOODODODDDODOOODODOOODODODDDODDODDOODGO
OONSIODOODOQOOONS20000000000DO0DO0O0OO0OODODOOODOO300O0O0
o0 O0DO00O0OO0OO0ODO0D0DONOMODOUOOFOORFDOOODODODODODDODODODDOO
ONSIODDONS200 0000000 O0OODODDDOOOOOOOOODODOPCRO
0oo0o0oooO00Do0ooDoDoo0ooDDoDoDoooDOoDoDooDoDOoDoDooDoOno
ooood

O

3oMpPVO OO O OoOooo0Ooaog

0000000000000 O0oooOoe0 000000000 ONDMOFOOOLDOORFO
0000000000000 O00O0oo0DO0D0DO01I000000000aD0o900100%0 0O
000000 o0ODoD0oooooDOoooooDOoeilOgdwdloooDoooooDoooooao
0000000000000 o0ooD20000000000000000000
ADOODDODDODOODODODOOODOOOOned/00/0l000000000BOODODOO
O0D0D00O0O0OD0OD0O0Oned/99/010 00 0000000DO0D0D0OO0ODODDODODOODDODO
Oo00oD0Do0oo0DoDoDo0ooooDooooDoDooo

oooao

OOoo0ooood
O Ooooo
O Oooo
O O0OoOgoogo

OoooooooNyNDoDoooogo
Ooooooog

oooooooao
ooogosooonoan

O OORT-PCROODODOOOOOOOOO
O

gooooogobad

4

O

ooooooooooooooooao
oooobooboboooboboboo
le0 0 DODOODOOO0OO0oO0ooooonoaz
ooADOOoOOoOOooooooobDoao
oboooboobooboooboobao

goooaoobdaoan
oooooooao
ed/00/00-10 O O BO

O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0oooo
O O0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo
S O OoOooo
O Ooo0oooo
O Ooo0oooao
O Oo0gooao
O O0Oo0oooao

10

20

30

40

50



(39) JP 2004-531220 A 2004.10.14

HBEMR 00-1 Trx. Hilild 32 (64/2) £& S,
BLAEMAR 99-1 THE, JliL 16 (64/4) &S

Oned/99/010 00010 00000000000000000092O000000000
O00O0000000O0s810 8500 000

Ooo0o0oooao

OO00000O0Oned/00/010 0 0 ned/99/010 00000000 0OO0O0O00O0O0ODOO0OOAO
gooooooooooooooooooooooooooooooooooood.ndanooano
Ooo0o0oooao

O0o0oo0ooao

E *3

S I 8==F iy i

E HAERR 00-1 | BLRE/ 99-1

o | ALY 02 o2

C 7w MA

.| (00-1)

[ 7=l v A 6 4 02

[ | 22dpi

[ (00-1)

| By 02 2

I A P N &

bl (99-1)

i w B |4 6 4

E 22dpi

: (99-1)

[

[

[

[

[

E: 2EIHOBETIE, TATy F2BIXUORLITREREL TV o,

gdoodoogad

00060 00O0O0D0OODOOODOODORDNd/00/010ned/99/010 00000 00O0OODOOO
00000 b0D0o0b0O0oU0UDbDO0OORT-PCREODODD0DDODO0DDOUODOUODO200 001000
oooboooooboooooooDoovywwoOoobODOoOoboDOoOooDOoDooDDbDOooboobodao
ooboobuoobuoobo40bobbo00bob0obboobooboogbadg
goooaoad

[

r &4

[ RIS | VAN ADER | 2B B OBS: | AL 20k

[ | EAEY R 1~3 ]00-1 3EDHH 2P | 99-1 2P H % 1T

[ ENEY F4~6 | 00-1 3D HH 3PL | 00-1 3D H 1[G

[ | EAEYFT7T~9 [99-1 3D 5 H 3P0 | 00-1 2D 5 H 20

| EAEY F10~12 | 99-1 3ED5 % 3L | 99-1 3ED 5% 3T

[

[

[

[

u
oooooao
gobooobooobooobooobooboobooboboooboobooboobooboban



(40) JP 2004-531220 A 2004.10.14

ooovNnOOooOooODODOOoOOoOOooooooboDbooovwwoooobileOOOooOogoano
gooogbad
oooooooooboooooooz2c000ooooooOoobOOOOO0OOOoOaoMePvd2n
gooobooobooboogobgooobobooboboogobooboboboboobobo
a

oooooao

o400 000000
oooooooovvbOOODOOOOOOOOOODORFODODODODOOOOOOOOO
oooooooobOooooooooobobooooooOoao

gooogbad

MpvO OOOoOoOODODONOODODODOOOOOOOOPOOOOODDDODOOOOOOOMOOO
gooobooborODbO0OO0ODODO0OODODODDAPVODOCODODODODODDODOO
gbooobooboooboooboobobooboooobooboobooobooboobad
oooooooooboooooooooooooboooooooossooocoooooooaon
gooNsSigbOonNs20b00b0g0o0oooboobobogoboboboobooboboobooDbao
ooooobooobooDoooooooooboobooooOo222kOoM200000000DO0D0O00
ooosHooooooooooebbooooooooobooOoOoOooLocoooooooao
gobooobooobooobooobooboobooboboooboobooboobooboban
ooooooooobooocoooooooboobooboi12015000000000MPYOOAO
goooboobooboogovvobOOobooooboooovvobOooDOooOAPYOOA
osOOOCORSVOOAODOOBOPMNODODDODDOOODOOOODOODODDOOODOOOOOO

oooowdvpPvOOOOOOooOOoOoOoOooOoOOoOoOOoOoboOooooooooooaoano
Ooo0o0oooao

oo

Oo0o0oo0o0o0onoao

MPVO O O 00-10 van den Hoogend , 20010 0 0000 O0D0OtMKDOODODODOOODOOGO
00300000000 00000RNAORT-PCROODODDODODOODODOOOOOOOOOOGOAGO
MPVOO-10 D ODODODOODODODOORDOAOOvan den Hoogend , 20010 0 O O O APVO O O
RSVO O OODODODODODOODODODODODORDORDODORandhawal , 19970 MinkO , 19910 0 0 O O
00000000000 O0D0O0DODO0OO0ODODODOODO ODS00bpO4KbO0 D O DO ODOO
ORT-PCRODODOODODODOODOODODOOODOOOODOOMPVOOOODOOODOOOOOG GODOGO
O00O0ORT-PCRODOOS000800bp0 0000 D0DODOODOODOODOODODOOODRDO
OO00OPCROODDODUODODDODODODDODUOODDODODODDODODODDODODODODODODOODOOODRD
0000000000000 o0o0o0o0o0o0o0oo0oo00o0o0oneenbankd
O0000D00OBLASTO OO ODODO Owww.nchbi.nih.gov.blastD 00O OO
oooooooooooobobooo0obooooooooooooooaodan
000000000000 bO000O000oRRFOODODODODODODODOODOOO
O
O

MpvOOOODODOOOOOOOOvOooMvOOoGOoooQonOaOaii337800
gbooAPVODODOODOODDOOODODOODODOODOMPYOOR
unboooboobooobooboobobooboooboobooboobooobooobooaodon
oooooooao

g

gonNODODOaO

gMpvD OODOODODODODODODOS3400000eabb 00O OD0DOODOO
OooooooooboboooOoo0oo0ouONOOOOoOooooDboDbDDOODODOONDOOoRFO
OAPV-CONOORFO O ODDODOOOOOOSOOOOOOODODOOOOOODODGOBa
, 19910 0 0000000000000 0D00O0OAPYV-CODOODODODOOO®S88WI OO
ooooooooooboooor/mbi1woooOoooouoooooobDooooen O
gooao

BarrOD 019910 0000 00DDODOCODOO0OOOOOODODDODODADBOOOCOOOOOO

OOoOo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O O0Oo0ooooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo

O OO oo
s I

ST O0OooImboo ™o ooooood
O Oooio;oao

.1
O 0Ooo0ooo;moao

O O
O O

10

20

30

40

50



o300o00oo0oo0oooonoanasd

(41)

JP 2004-531220 A 2004.10.14

goooooobooobooooooooobooobooooooao

oooooooobDooboo0oo0oooooooDs3sgoo0ooobD0oO0O0O0O0OgaPvOOAPY-CO97%

O APV-BO 89%0 APV-AO 92%0O

gooRrRSsvOOgpPvMO 660 73%0 0 0 00O0O00O00ODOD0OAO

O
gbobooboobobogobobileos4o0obooobobobooboobobooDbO
a

gbooobooboobooan
, 19920 LiO

-co0%0 00D ODbO0ooooboooboan

ooooao
gggogooooergoon0an

Iy |
O Oooo|io

O
O
O
O

O

ugoad

60 SedImeierd , 19980 0 00 DO OO0OODO

oooag
APvO AU
ooogao
gooad
oooao

O

0
4
O
O
O

O

Oo0oODO0O0ooooODO0oOooooOO0oOoOoob0DOO0OgMiyaharad
, 19960 Barrd , 19910 0000 0OMPVOOODODOOOCOOOOOOOORDOAPY

O200RFO 0294000 000D0OO0O0O0O0OO0OOOODODDODODOOOOO
gApv-COPOOOOCOOGO O ODODOOOOOODODDODOOOOORSVYOPODOODODOO
2202690 0000060 OMPVOPODODODIDOODDODORFODODOOODOODODO
oooODO0oOooooOOoO0ooooDOoOooooDOoPOOOODOLambd O O Kolakofsky, 199

osOOOOCPYMODOOOOORSVO O OAPYV-COOOUOUOUOMPYOPOORFO OO

ODODO0OO0O0OD0DOLIngOd19950 0 0000000000000 0ODDOOODODOGO
OO00185024100RNAD 0D DD DODOODODO0OOODODDODDODDDODODDODOOOO

oooooooooboooooooooooobooooooooooooboDboOOobond
goowvMvooooooboOOoobOooboOooooboobobooboOoDbDOonDbobdAPY-
CO 100%0 APV-AD O O BO 93O O OO ORSVOD OS8O O OO OOOOMPVOPOOOOOO
cobooooooODODOO0DOo0ooODODO0ODDODAPVODDODODODDODDODOODODODRDOLIngO, 19950

oooooao
o0gooooviooooooooand

MPVvO O O 0O 0O 30 ORFO 2540 0O 0O O

goboobooboboboobooboooooboogan

oooooooodMOORFO OO OOOOOMPVOMOORFODOOOOOOOODOODODOODODAO
gooOMOORFO D ODOODODODOSOOAPVODODOODODODOODDOODODODODOO
OrsOdgry0 00 OoRSsVvOOUOpPYMOOOOOOOODDODDOOOOORS37038%0 0
ooooooooooOooooooolooooooobODOOo0en O

oooad
oooad
Ooooad
Easton[
0 0 140
oooad
oonoad
oooad

gd

g
O
g
u

OOoo0oood
O Ooooo
O Ooooo

O

O
O

O

1997000000000 oO0ObODOO0O0OO
woooooooooooboooao

O
O

O00O00o0oo0oiionoRrsvO pPvMO
OooooobooDbz200rRFO OO0

RSVO O 750 0 OO O PVMO O 460 O O
9920 EastonOd , 19970 Samall , 19910 SatakeO
OO00O0200000dOoRFO DD O OOOOODOOO
OORFO D ODODODDODIODO70000000021l00000000000O0O0DOO0OO

Ooo0oo0ogao

0

O
O
O
O

O

ubobooboobooobooobooobgadnb
oooooooooboDoOoOO0Oaoaevo

OAPVOD OOMODODOORFO O DO DD O

OOO0OObRSVOOSB20 0000 0O0OSs10
googAPVvOD OSIDODOODOYWD , 1
, 19840 0000 0O 0O 0O OMPVO MO ORF
OORFO SO 0O O0OO0OOOOODODODOOM

OORFO 33D DO OOOODOOMODOODOORFOOODODODOOOOOOODOOO?28930 0

Ooogogz200700RSVOODOAPVOO200RFO 00O OOODOODOGDO?20 ORFO O
oooooboz200RFO00O0O0OODODODODDOOODOOODODODDDOODOOO
OooooooboDODOoOOOOAPVOOORSVODOOOOGOZ200RFODOOCOOOO
ooooooooobooobooogooao

O
oogor0O0Q0g

MPVDO FO
gooad
ooogao
PV-ADO O

ORFO MO

O
O

ORFOODODOODODOOODODOODODOOOODbODOODDOoDbDOODOO0OO

oodoawvMpvOFODODOS3O0O0D0O00O0O00O0O0OO0O0O0ODODOODOCOOOAPYV-COF
boooz200000ooooobobOoOOocOoO0oO0oOoOoooon0ODnaonAPY-CO81%0 A
OBO67w0 00 DDDOOODOFODOOODOORO03WOIODODODDODDOODOOOO

10

20

30

40

50



Ooooooooogoogogoao

O
a
O
O
a
O
a
u
O
a

O

(42) JP 2004-531220 A 2004.10.14

goooolebiswooooooooOooooooboboobooebO0ObOO0OO0OOOooOoOonn
FOOOOoODOoooOoooOoobooowvOoboooobOOol1ooooooobooao
O0D00O0OMorrison, 19880 vyuO , 199100 0000000000 0O0OFIODODOOI120
gobooboovyvo0oobo0ooooboobobooboobooboobobaDeEr20
g200ooo0ogooooboiloooooooboooooooooooboobooooooao
oooooMPvOFOORFOODDODOOO3DOOOOOOONNDOOOOOOOODODDOO
RSVO O ODODODOODODOO200740 0 0 038900 0APVOD O ODOOOMPYO O30 DO
ooooooooNoOooOobobODbODOOoOOOog2060000o0ooobDbOii100

gooao

gboboooboooogoboobooboobooboobooboovPvDbFOD OO OODOOO
ocobooooooOOoOooobDO0oOorFOO0O0ODODDODDODODODODODOODODODAOMorrison, 1

g oo ooooboOoooboobooobooboboobooboobooboobodnb

Fi10O

O
O

O
O

630

O
O

O
O

OrFO0OD0OOCOO0OO0OOO0OO0OOODODDODOFrFOODOODOOOODDODOOOOOOOO
oooooooobooooooorRRDDODOOCO0OO0OO0OOOOODODDODOOOOO
OO0oo0ooooobDDoDOoO0oO0oO0oOoggdCcoellinsd, 19960 000000000
ooooooooboooooooovvboooonoooDORSROOOOODO
OORODOOOAPVODOORSVDODOOOOOOOODDDODOOQODOOOOOO
gbobooobooooobooooboooboobi1boobooboobooobooobaoaan
oooooooooOooooooooooboobooooooo

g
uobooobooobobboobooboobooboobooboooboobooobdand
ooooooooboOooooooooobbooooooooobobDoobond
O0O0O0oo0oo0oooODDODOMorrison, 19880 0000 0260000013701
OogawMpPvOAPYV-COOOOOOOODODODODDOOOOOOODODODDODDOODOOO
OD0DO00O0OD0OO0OD0O0O0OOD0DO0ODAONaylord, 19980 Sealll , 200000 00000

Oooooooooooog
OO0 Oo0oDoOgoeogooogoao
O 0OoOooog

O 0O0o0ogod
O

oooooao
ApVvO OOODODOODOODOODOODFrRRZODODOO0O0O0DO0OODODOOOODOODOMPYORSY

O

O0Ooo0oo0ooao

O

a
O
a
u
O
a
O

O

oogz2200000000010701280001100000000000000000O
ogRSsVvOOoAPpVOOOOoOooooOOOOOOOOOoOoOOODODDOOOOOOOO
ooooooobDooOoo0o0ooooooDbDOO0OPlowsO, 19950 NaylorD , 1998
F200000C0C000OMPVOOOOOOODODODOOOCOOOOI?L00350011000APYV-CO
oooooboboooooz2e00000D00O0C0O0O01800000000OOAPYO
RSvOOOoOoODODODOO0ODO0OO0DOooorRrIODOOOO0oO0oooooooboobooboooooao
oooooooboboOoocooogooApv-COOO0O0OOOODOOOOOOOOOOO
gooad

22KkO0mM20 0 OO0 OO

MmOoOooooooooooooOoooooooooobooooooooooooboz2000
OO0D0DOORFODODODODO1I00OO0OORFOM2-100D00D0OO0O0OD0ODODOODODODOO
OCOO0OO0OOO0ODODOO0OOdCollinsO, 19950 Collins, 19960 0000000000 OODOO
O D000 (readthrough)O HardyO , 19980 FearnsO , 19990 00 0 0O O O O MPVO M2-10
oooorO0O0O0OO0OO0OO0OOODODOOOO18700000O0O0O0DO0DODDOODODOOOOSO
OAPV-COM2-1000000D0DOOS84®ODODOOOOe6ODO0OOO0OO0OOOOODODODODODODOM2-1

gooooboobao
obooobooboad
o0 0o o 0oowMpvO O
gooooboobao
gboooboaoboad
ooooooooao
OOoOO0O0OO0O0OAhm

0000000000000 O0U0UoUooDoDoDoDooOoOoOogaog
OO0O0O0DO0OCollinsO , 19900 Zamoral , 19920 AhmadianO , 199
Ooo0oooooDoDsoooO00ooooDDDOaoOAPY-CO100%0 O
OO00O000O12A00MPVONM2-10 000000 O0O0OO3000003
3000 o0ooDoooUo0U0ooUoUooDoDoDooDooooooooOoaon
0000000 ooDoDoDooo0o0O0ooooDoDoDoDooooOoOooao
iand , 19910 Cuestald , 20000 O

e OO0 0Ooog Qg

a

10

20

30

40

50



(43) JP 2004-531220 A 2004.10.14

oooooao
O200RFOM2-20 00000 O0O0ODO0ODOOM2-100RFOO 0O D ODOODODOODODODOO
000000000 oDoOoOO0U0O00U000Do0DD0DD0DO0OO0OO0U0OO0OOORNAODOODODDOODOODODOO
00000 o0o0ooDoDoDoOO0oOo0O0oooooaoncollinsd, 19850 Elangod , 19850 Baybutt
O, 19890 CollinsO , 19900 LingO , 19920 Zamoral , 19920 Alansaril , 19940 Ahmad
iand , 19990 BerminghamO , 19990 O MPVO O O M2-20 ORFO O M2-10ORFO O O DO O O O
512000000000 07Y00000APYV-CO0DO0O0ODOODODOODOOONM2-20 0RFO OO
OOAPYV-CONMPVOODOOOOOO770000000000000O0S500M2-200RFO 0O OO
OO0 O012B00 0 0MPVOAPYV-CODDOOG®WI OO ODOOODODODDODODOOMPYO APV-AO
OO0BODODOO44048%0 0000000000 D0D0OO0D0OODDODODODOODOODOD0OG® GO O
oooooao
0o0dgoggoooao
hMPVO M20 O O O O
Oooolooovro
oooooooao

SHO 0O ORF
ooooooi1s3ggoooosdiboococooooooooDnoan
ORFOODORNAODODDODDDODOOOOOOOODODODODDOOOOO
obobooboobobooobooboooobooboboo
gsHOoooooao OCoOO0O0O0OO0OO0OO0OO0OO0OO0OO0DOO0OOhNMPvD OO O SHO ORFO O
oooooooao O0O0OSHOORFO O O OO 100OSHOORFO O OO DODODOODOAPY

a

O

O O0Oo0oooio
Ooo0oo0goooi™
O 0Oo0ooaoi.o

RSvO O O PvyMO O O ooooboobooboooad gboobooobooboobao
O O hMPVO APVO RSV AO RSV BO bRSVO O O PYyMO O O O000022%0 18%0 19%0 20.
21%0 0O 0O 28%0 O hMPVO SHO ORFO D 100 000 OO OOOODODODODOAPVO SHDO 160
OCoO0ODO0OO0OOoOOoOOoOOOhnPVOSHOORFO O 2000000 O0ONIOOODODOODODGO
go7e0 0012100 0000APVO1IO00000ORSVO20000300000O0CPVMO 4
g o
uoad
hMPVDO SHO O
gbooooad
oooao
300 530
gooad
oogad
oono

O 0Ooo0ooo

o
=

OooogoApvOOgRSVOSHO O OOOODODOOOOOOooOooOoao
O 0780 OAPVO OO hMPVO SHOORFO OO OO ONOOODOO
ocoo0oO0ooooO00O0oooOb0OO0oOoooOoDbDO0O0oo0OoODbDOO0OO0hnerPvO
200 0000000000010 17900000000OCOO
O RSVO SHO O O APVO OO hMPVOORFOCOO OO ODOOOODOGO
sHooooooooobooOoooooooooobboooooao
hMPVO SHOORFO D OO O OO OO0ODO?2900 05400

O O0Oo0ooooao
Oooo0oood

v oo oo ooooooooogoo

=
<

GOORFO OO ODOSHODDODOODODODOODODODOD2360000DODDO0O0O0O0O0O

62620 69720 010 000000002000 00RFO O OORFO OO OOOO

gboobooboobogobe97307i7o Do oobO0oboboOobOoOnn
ooooob4ooooobob200bb0o00oo0oooooooosooan
ORFOOODODOOORFODODDOOOOOOOODODOODODOOOOUOOOOODODDOOO
Oobodedlevoo00 0 0ODORFODDODOODOODDODODOODOGDO®SESODO
Ooooooob400RFOO0OOOOODODOOUvYOOIO7ISD O DODODOOOOOO
oooouooooboeycoooooooobODbODOOORFODODOOODOOOOOO
a 00003000000 ooobobDbDOoOb0O0oO0oO0ooo0oboDbDDDDe4440 67370
gi1i000100RFO OO ODOODODDOORFOODODOOOOOOODODODODDODOOODOOOOOO
OO0O0ooo0oooDDOoO23600000GOORFONMPVOODDOODODODODOODODDODODDDGO
ucbooobooboooboboobobobooboobOORNADOODDODOOOODODODDOODOO
oooooooobOooooooooobooboboOooooOoooooAPvOOORSVOODODRO
ObOD0OGOORFO D ODOZ200RFOD 0O DO0ODODOODODODOAPVODOORSVDOODOAO
GO OODOORFO O ODODO20O0RFO O OO OOODODODOOOOOOODODODODODDOCOOOO
ORFOOODODDODOOOOOOODOODODDODOOOOODOOOOODODDODOOOUOOOOooOooOao
O00OLingD, 19920 0O hMPVO GO O OO O200RFO O ODOGODODOOOOODODOODODOGO

O
O
O
0 04ddgcenoooRF
O
O
O

OooDooooooood

Oo0ooood
Oo0oooooogiooooooooooooao

Ooooooooo Zpbo0ooo0oco4Q0ooogoaog
OoooooeQooiooooogogoao

10

20

30

40

50



(44) JP 2004-531220 A 2004.10.14

OodoRFOOOOOOOODDDODOOOOOOOODODDODOOOOO
gooogbad
OO4dOoORFO O OOBLASTHOOOOOODODDODOOODOOOOOODDODDODDODOODOOOOOO
gooobooobooboogobgooobobooboboogobooboboboboobobo
O0O00O0O0ODOhRSY AO O O BO 53%0 O JohnsonO , 19870 0O O O O APV AQ O O BO 38%0 O
JuhaszO O O Easton, 19940 0 00DODO0O0O0OCDOGOODOOODODDODDOOOODDODOODOGO
goooboobobooboao
ugboodagbad
hMPVO ORFO O DO OOODOOOODOODODODODODOOAPVOODODODOOODODOOhMPYE
2360000 00DD0OOGOORFOOAPVOGOORFOD D DD DODODODOODODIDDODOOOOO
I I A 7 I A A I 6 A W R W A VA W
gbooApPVvO 2440 00000000 0ODOD0OODOGOORFOD8.SYWO O D OODDODODOOODOO
O00O0OORSVO 8O OO APVO 790 O 00O O OAPVORSVO OO WPVOGOD OO OCODOOO
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
Oo0oo0ooooooDbDo0oO0oO0oO0oOooooooboOoO0OO0oO0ogdCcCollinsd OO Wertz, 19830
WertzO , 19850 Jentoft, 19900 O hMPVO GO ORFO SO0 0 DO O OO OCONOODOOOODOGO
ODO0O0O0ODDONhKRSVO 70 O bRSVO 50 O APVO 305000000
gooogbad
hwvO GO OOODODODOODODODODOOODODOODODODODODODODDODDOODOODOOOOGDO
OooooNOOoOOooooboDbDbOoOOO0oOOoOooobobobDOoOOOnKpPVYODODDDODOS33053
ooooooobocooooooossooooooooooocooooooOornooan
oooooobOoOOoOOoOOoOOoAPVODOORSVODGODODODOOOOOOOOOODOODODOO
OhMPVO OO DOGOORFO ORSVO O OAPVOD OO OOOODODODOSBOOODOZ20D0O001

U

O

g

[ I R |

ubooooado Oooooooboboboooo0oo0oouooeoO0oOoOn4an g 20 0RFO
200 00010 ooooooooobobOoooo0ouoobo40000000D0OoRFODO
goboooaoao ooooo12oz20y000000006011%0 000000000
oad

gooad

gboogogoagoolLd
oooooooooboooooooovvboooononoOoORFOOODDODDODOOOOOOOOO
RNAD O ORNAD O DOODOOODODOMPVOLDOODORZ00500000000000O00
gboagbdagApv-ADODDOOOOODODOODOIOODOOOOOSODOvPvOLODOODOO
O APV-AD 64%0 RSVO 420 44%0 0 0 000 00COC0O0OO0OO0OO11%00000000OD0O00OGEG6
O0PochOD19890 19900 000 0C0ODO00OO0DODOOORNAOODDODOLODOODOGDOGO
eudooooooDoooooooooboobooocooooNnmooooooobooooodd
goooboobob4b00bO0b0O0OO0DbDO0OO0DDO0ODbDODO0ODbDOODDOoODbOODbDODbDDO
oAOBOCOOODODOOMPVODLOOODODODDOOODOOOOOOODDOOOOOOAOSB
ooocooowwvbhOOOOOGoooooooDilckooooooooODODOOOODDOOM
PvO APVO 100%0 0 00000 ORSVO 92000 00O0O0OCODOOODOOINIIOOODLDORF

OooooooogooQgodg
OooooooogoQgdg

00000006270 9030 000 MPVO APVO 77%0 0 0 O ORSVO 6106240 000 0 00
000000000000 023027%000000000001500000000000
0000000000000 00LO00O00000O0ATPOOOOOOK(X),;GEGAGN(X),
K0ODODDOODOOODOOODODOOOStec, 19910 OMPVO LOORFO O APVO OO O OO0 OO
000000000 0001000000000K(X),,GEGAGN(X), KO

oooooao

0oooooao

MPVODOOODODOODOODOOODODODOODODOODOOONDPDODMDOODOEFDORFODO
OOO0O0O0OO0ODODOO0OO0OO0O0D0OO0ODOvan den Hoogen , 20010 O MPVO APV-CO O OO OO
ooooooooboooooowvPvObSHOOOOOooGooooooOODOODOOOOooOooOoao
gobooobooobooobooobooboobooboboooboobooboobooboban

10

20

30

40

50



(45) JP 2004-531220 A 2004.10.14

0o0oo0ooooooDoDooooooooooao
JoddoooooooDoooUoooooooao
OoooooooooDooooooooooao
0o0oodoooooooDooooooooooao
ovMPVOOOODOOOOOOODODDODDOOO (O
oooooao

MPVO O OO 00O

ooogoao oo0odoooooDoDooOoU0U0oUooUooDoDoDooOOoOUO0oOooOooOooDDoDDoODODOO
Oooogaod 0o0o0oo0oo0ooDoDoooO00o0ooo0oDoDoDoDoo0O0o0o0oooDoDoDoOoaO
0odoaaod 00o0Do0DoDo0o0oD0o0DoDo0oDoDoo0o0D0o0ooDOooDOoDOooDOoo0oDOoDnDaoOadcCurran
, 19990 MPVOOOOODODDDODOOOOOOODODODDOORONDPOMDOFOM200 OGO
Ooooad 00000000000 ODOGGGACAAGUO D 17A0 D D0 DO DDODODOODO
oogogao 0000000000000 O0U0U0O0DO0DD0DO0OO0ODOOLingd, 19920 YuO ,
19920 LiO , 19960 Bayon-Auboyerd , 20000 OMPVO SHO D OO OO LODDODOOOOO
0000000000000 O000DO0D0DO0OO00DO0O0DdORDOSHDO GGGAUAAAUDO LO GAGACAAA
VUOOAPVOOOOUOLOOODOOODODDODDDODDODOOOOOODODDDODOR® ORODOOOAGGACCAAT
O APV-AO O Randhawal , 19960 0O O O O GGGACCAGTO APV-DO O Bayon-Auboyerd , 20000
O

oooooao

MPVOAPVO OO ODODODOODDODODODODDODOAPVODODOODODODUAGUUAAUUDO
RandhawaO , 19960 O OMPVO O OO DODDDODODOODUODOOODODDDDODODOOG-LOOOOO
O0O0O0o0o0o0o0DD0DD0DO0oOO0OO0O0O0O0oo0ooODOuUAAAAAU/A/COOO0O0O0DODODODOODODO
0000000000000 UoU0U0o0oDoDo0Doo00o0U0OoooOooOoOoOmMRNAOOOOOOO
ORNAODOOOOOOOUOODDDODOOOODOODODODDDODODOOODOOODOODDDODODODOOD
0o0ooooooDoDoooO00o0o0oo0o0DoDoDoDoDoo0oO0o0ooooDoDoDooDooOoOooao
00000 Currand , 19990 BlumbergO , 19910 CollinsO , 19830 O MPVO OO O O O
ODOOAPVOOORSVOOOOODOOODODDODDODDOOOOOOODOI0O022800 00000
0000001 7BO0O0MPVOMOD OFOORFO ODDODODODODDODOR2OORFO O O OO

00000
00000
sislsNsls
00000
)0

ogagad
ooaod
g m20
ooaod

ooagogao
gooagao
0ogLo
0o oo APv

O OoOgooo
O 0O oOgogo
O 0o 0o o
O 0o oo
I O [
O 0o oo

O 0o oo

u
O
g
O
g
g

O0Ooo0oo0ooao

ooooooodMOoORFO O OO OOODODODOOOOOOSHOGOOOOOOODODODOO

l920 0 000o0ooOooOOO3s0b0bOOO0OO0cO0OO0o0oOoooobObOOoObcooooooooDboao
gooobooboobooobobooboboobobooboecLobbooboboobao
100 0o0oo0oobobODbODO0OO0OO0O01I000ORFOODDODOOOOOOODODODDODDDODOOOOOOO
ooooob0LOoORFO OO OOOOO0ODODO200RFO0O0OOODOAPVOLODOOOOOOO
ODOOGOORFOODDDODODODOODOOOODORSVOLOORFOD DO ODODOOM20000DOD0OA0
oooooooobooooooooossooos"ocoooooooooboooooooan
goooboobobogobobooboboobobooboobol200b0bOO0ODbDO
oooooooobi12zc0oooooooooooooooooooboobooobooooooao
ocooo0ooobOOO0oOoooOobOO0oOooobODO0O0oOooODODO0OO0O0OO0DODbDOOdCurrant, 19990 BI
umbergO , 19910 MinkO , 19860 OMPVO O O APVO 3O 0O OOOOODODDDODODOA41O
ooooooooobooooooooooooboobooobile4i100bDODOOOOOOOOOO
oooooobozeOooooooooOoisoooi17sO0 00D 0OO0OO0OO0OO0OO0OO0OO0OMPVOOOGO
gboooboisoobooboobAPpvOODbO0O0OOoOO0obOooOOooODOoDbDOODOOnDOMPY
os5"0000o0o0ob0Oo0oO00i1880 000000 OORSVOS"0000DO0ODOO0OOCOOAOA550
gboooboobobooboboAPVODODO40000D00O0D0OO0OO0O0OODODODOOGOODOMPYO
oooooooboApvOOOOODOOOO40000O0O0ODOOOOOOOOOODDODOO
ooAPVOOOOGOOOoOoOoOOODODOOOOOOOOOOD1I20000000000003
0000000002200 0000000000D0OO0ODOODOOODOODOOGDODONSLIO
ooooonNsz0ooooooOs3"coooooooooocooooobooboboDbooond
ooooooooboooooooooo0on3"-N-P-M-F-M2-SH-G-L-5"0 O MPVO O O O APV

ooooooooobooboooooooooboo200b00b0D0O0O0OO0OOooOooDDOO

10

20

30

40

50



Ooooooooogoogogoao

OO0 oooooogooQgodg

OOoo0oooao

Oo0oo0oogao
OoOoo0oo0odgao

O

(46) JP 2004-531220 A 2004.10.14

0o MPvO NO PO MO FOM2-10 00 M2-20 0000 0APV-CO0O0O0DODOODADC
790 00 00D0OD0O0O0O000oo0oooooDbDO0OO0OoAPY-CONMPYODODODO
OOOORSV-AU O OBOOUOAPV-ADODOBOOOOOOOOODODODOODODROG
goooboobDgApv-COMPVDOODODODODODOODODODOODOO
OOMPVOAPYV-COOOOOOOOOODODOAPV-ADDODOBOOODODODOODODAD
ooooooooooooooooobobooooooooobobobooond

O0Ooo0oo0ooao
O0Ooo0oooao

MpvOOOOGODOODODOODOODOODOOODODOODOOODODOODOODO
ugbobooboooNoMOFRFOODOLOOOODOOMPYVOODODOODOODOODOODO
goooooooboooooooooooboooooooooooobobooooOogoao
van den Hoogen , 20010 O MPVO APV-CO O ODODODOOOOCOODOOOOODOOOO

CooODO0oOoOooOOoOOoOoOoovMwODODDOOODODAPVODODDODDODOODOODOOODDADOvan den
Hoogenl , 20010 0 000000 ODODOO0ODODODOODODOODODODOODODODOGOSHOUO
ooooecoooooooooobobooooooooooobooOooovPvOsHOOoooOonO
ooechooooooooooboboOooOOooooosiObbObooooooeoooooooan
gooobooobooboooboobobooboboobooboobobobooboobobn
ORFO SHO O OGO ODOODODOOODOOOOODOODODDODOOODOOOoOooOobODbODDbODDOODOOO

oooooooboboooooooooobooboosHooooooeoooooOoooODOao
ODOORFOD OO ODODOODODODODODDDODODODOUOAPY-COSHOO OGO OOOOOOODDODADO
MPVO SHO O OGO OOOODODODOOOOOOOOAPV-COOODODODOOOOOOOO

O

Oooooooooodg
OooooooogoQgdg

Randhawa, J.S.

O

O

Oooooooog

O

O oo ooooogdg

O

gobooobooobooboowwvbooODOboobAPVODODOOoOOoGoOOoOobDOO
OoogApvOOowMpPVO 3OO OooooOOOOSOO0OOoDOODODDODOOOOO
OoooooooboOoOooooooooboAPvOMPVOOOOOODDOOOOOO
ORFOODODOODOOOODOODODOODOOODODbDOODODbDOODbDOODGOaoOAPYO

OoDoooooMPVDOODODDODODDODDODODODDODODODODDODODODODOODODODGDO
OD0D0O0O00DUAAAAA U/A/CODD0O0DDODODODODODODODODDODDODODODODOGO
O0O0o0ooooDoDOoOmRNAOOOODOOODDODOOO3"0000O0DODOI1S0000
050 000001200000 000000000D0000000cDNAODDOOO
RACEDDDODDODODOOOUODQODDDDODOODODODOOODDDODODOOOOoOooOoooOao
00D00oo0DoDOo0o0oooDoDo0DoDoooDoDo0Do0ooDoDoDoDo0oooOoDoDoooDoDoOo
0 , Rescue of synthetic minireplicons establishes the absence of t

he NS1 and NS2 genes from avian pneumovirus. J. Virol., 71, 9849-9854(1997)0 Min

k,

M.ALO

, Nucleotide sequences of the 3"leader and 5°"trailer regions of human r

espiratory syncytial virus genomic RNA. Virology 185, 615-24(1991)0 O 3°*vRNAO O
0000000000000 0000DDO0-A-0 00000000 O0ODODODO0DOODADDOGO
OOOvRNAOODOOOOODODOODODOPCRODOODD-TOOODODOODONODOODOO
00000000 DoDoD0oDO0O0OOdSsvVRNAO DD OO OO OOODOooooDoDOoODOoOOoooooao
O0DO00O0OcDNAODD OO ODODODODODODDODLODODOOODODODODODOODOOODOOO

OOcDNAODDODDOOOODODDOOODODODODODODDODDODODODODODDdAGOODODODOOO (tailing
yboooooooo-coooooobooLwLtobobobboooooooooobobboboood
gbooboobobooobdoobobd0dvRNAODOOOOOOQODODOOOOODOODOOO
oooLoooNoOOOOGOOooooboDbOOOOOOoooooboboDbOobooooooao
gboooboobooboobooboobos"bobooboobobooboo0obagdbOvRNAO
ocooo0ooooOO0OO0O0oobObOO0oO0oooOoDbDO0OO0oO0oO0ODODDO0O0O0OD0aOaO0Randhawa, 19970 00 0O
oooooooooboooOoOoOogdhaAwwohOoDOOOoOGooooooopoboobooogoooao
gboooboobooowwooowvwwoboooobooboooobooooobooobad
oooooooooao

googobao

googoddg

ogdgag

OOO0OO0O0OO0Do00-100000O0O0Ovan den Hoogen , 2001000 000C0O0O0O0OOOO

10

20

30

40

50



(47) JP 2004-531220 A 2004.10.14

O0OO0D0O0OO0OO0OO0O0OdOOo10,0000TCIDSO/MMID O 0 OOCODODODODODOOORNADOODODOGO
OO0O0O0O000OO0ORNAOODODODDOODOOOOOODOORoch Diagnostics, Almere, The Net
herlandsD0 0 0000000 Q0CDODODO0DOODODOOOOOAPVORSVODOODODODOOOD
000000000000 O0O0O0daOdOdRandhawald , 19970 MinkO , 1991000000 00O
O0O0O00OD0ODOA0Ovan den Hoogen , 20010 00000 O0OO0ODODODOOODODOOODODOO
O0DO0ODU0DODDODOORT-PCRODO0OO0OOCODOOORNAMODODODODODODODOODOODODOOO

O 0O 50mM TrisO pH 8.50 0O 50mM NaClO 4.5mM MgCIl,O02mM DTTO 1p 1 OO0 OO ODODOO
Olp 1 DODODOODOODOOO.6mM ONTPO 200 O O RNAsinO Promega, Leiden, The Nethe
rlandsO O 10U AMVO O O O O O Promega, Leiden, The NetherlandsO O O O 50 O O Tagq
Polymerasel PE Applied Biosystems, Nieuwerkerk aan de 1Jssel, The NetherlandsO
OOoOoogoosop I D000D0DDODODO420030000D00C0O0O0O90O0BODOOOoOO
O0OcDNAO O 950 0100420020 07200300400 0000000000720 0 100
oo0o0oooooD1wywoooooooooDDoDOoOOORT-PCROODODODOODO OQiaquick Gel E
xtractiond O O O Qiagen, Leusden, The NetherlandsO O O 0O O O O O O Dyenamic ETO
O000OO0DO0ODO00OO0OO0ODODOODOOAmersham Pharmacia Biotech, Roosendaal, the Ne
therlandsO O O O ABI 3730 O DNAO OO O O O O PE Applied Biosystem, Nieuwerkerk a
an den IJssel, the NetherlandsU OO OO0 DODODDODOOOOOOOOODODDOOOOO
O

ooogoao

OO0O0O0oO0O0O0D0DOBioEditD D OO O5.0.6.0 http://jwbrown.mbio.ncsu.edu/bioedi
t//biocedit.html;hall, 19990 0 00000000 COOOOOOODOCclustalOO0OAO
ooooooobooboobooogo

oooooao

oogogogao
OO0oO0oOoooooDDDoOOCDOCIustalWOODODDODOOODOOOOOOODNAODDODDDDODODGO
OO0O0O0ooooDOoPhylip 3.5000000DNA-MLOO0OO0OODODDODOOOOOOOIL0
oioo0o0OODOOCOOUOOUUUOUDUDODODDODDDODOOODUOUUOUODUDODDODDDDODODOOO
O000000O0OFelsenstein, 19890 0 0 000 0000O0DODO0OO0CDO (consensus tree)d O
ooooooooooooogod

oooooao

MPVO OO0 O0OD0ODDOGenbankD DO OO OOOODODAF3713370 0 0000000 O0OO
OO0O0OdO0oO0oO0D0ODDOOO0OUOdOCGenbhankD O OOOOODDODDODOOOOOOOOODOGDDROABO
462180 D D DO OCOOOOOORFO ONC-0017960 0 0 0 0DDDDOOOOOOOOORDOS3O
0O0O0OOORFO ONC-0015520 0 0 000D DDDODODOOORFO OX575590 0000 DOOD0OA0O
OO0O0O0Ooo0oO0oDbDD200000O0RFOONC-00261700D000C00O0O0OOODDODODDODDOODBO
RFO O NC-0027280 0 0O 00O O OO OO DOORFO ONC-001989(bRSVO O O O ORF)O M114860
hRSV AD LO O OO O O ORFO O NC-0018030 hRSVO LO ORFO O NC-0017810 hRSV BO O O O
ORFO O D103310 PVMO NO ORFO O U096490 PVMO PO ORFO O U668930 PVMO MO ORFO O U668
930 PVMO SHO ORFO O D111300 PVMO GO ORFO O D111280 FO ORFO O PVMO M20O ORFO O Ahm
adian( 19990 0 0O O O O O O AF1765900 APV-CO NO ORFO O U392950 APV-AO NO ORFO O U
392960 APV-BO NO ORFO O AF2625710 APV-CO MO ORFO O U375860 APV-BO MO ORFO O X586
390 APV-AO MO ORFO O AF1765910 APV-CO PO ORFO O AF3254430 APV-BO PO ORFO O U2211
00 APV-AO PO ORFO O AF1871520 APV-CO FO ORFO O Y142920 APV-BO FO ORFO O D008500
APV-ADO FO ORFO O AF1765920 APV-CO M20 ORFO O AF356500 APV-BO M20 ORFO O X634080
APV-ADO M20 ORFO O U653120 APV-AO LO ORFO O S401850 APV-AO SHO ORFO O
oooooao

10

20

30

40



(48) JP 2004-531220 A 2004.10.14

FE5 MPVIS IO RT3 7 V4 L ROORFOE X

2. EANZIAFAAEE,
3. RoOD—EOHEI EHHE,
4. TAINVAY ) LFITTERE LAV ORF,

[
[
[ ,
: N! P M F M2-1 M2-2 SH G L
. MPY 304 294 954 539 187 7t 183 236 2005
. APV A 391 978 9254 538 186 73 174 391 2004
. APVB 391 279 254 538 186 73 -2 414 -2
. AV e 304 294 254 537 18¢ 71 2 - -2
APV D _2 2 _2 2 _2 2 2 389 _2
" hRSV A 391 241 256 574 194 90 64 298 2165
" hRSV B 301 241 249 574 195 93 65 299 2166 10
L BRSY 391 241 256 569 186 93 81 257 2162
L pwM 393 295 257 537 176 77 92 396
[ Zofh® 418-542 225-709 335-393 539-565 1 - - — 2183-2262
[ M -
( 1. TIJ)BEEOES
[ 2. BBIIBAFTCE ol
L 3. EOM e b RFATATUFTANRBBLIURE v TR,
[ BRBUANA, FRTULNA THEFUDRAF L= LR, BLO
[ Za— By AJVRT A A
[ 4. ZANLRE ) ARIZETE LARVORE 20
[
O
O0o0oo0ooao
E56MW@OW&@@N?i?Vﬁ%Wﬂ@M@k@%@?i/@ﬁ%ﬁ”ﬁl
[
[ N P M F M2-1 M2-2 L
LTAPYV A 69 55 78 67 72 26 64
E APV B 69 51 76 87 71 27 -2 30
: APV C 88 08 87 81 84 56 -2
. hRSV A 42 24 38 34 36 18 42
[ hRSV B 41 23 37 33 35 19 44
. bRSY 42 22 38 34 35 13 44
[ PVM 4h 26 37 39 33 12 -2
[ T 7-11 4-9 7-10 10-18 ! - 13-14
L HE
L 1. BRI G35 X TFSH oSy B E OBIMRRIIER R & U7 3o £ 0T, B L
S 40
[
[
[
[
[

L

O0Do0oogao

oooaog

Current Protocols in Molecular Biology, 0O 1-30 (1994-1998). Ausubel, F.M., Bren

t, R., Kinston, R.E., Moore, D.D., Seidman, J.G., Smith, J.A.0O0 0O O Struhl, K.O , 50



(49) JP 2004-531220 A 2004.10.14

John Wiley and sons, Inc., USAO O .

Current Protocols in Immunology, O 1-30 . Coligan, J.E., Kruisbeek, A.M., Margul
ies, D.H., Shevach, E.M.O O O Strobe, W.O , John Wiley and sons, Inc., USAO OO

Sambrookd Molecular cloning, a laboratory manual, O OO ,0 1-30, (Cold Spring
Harbor Laboratory, 1989).

Fields, Virology. 1996. O 1-20 00 0O 0O, Fields, B.N., Knipe, D.M.O O O Howley,
P.M.O , Lippincott-Raven, Philadelpia, USA.

1. Pringle, C.R. Virus taxonomy at the Xith international congress of virology,

Sydney, Australia 1999. Arch.Virol. 144/2, 2065-2070(1999).

2. Domachowske, J.B. & Rosenberg, H.F. Respiratory syncytial virus infection: im
mune response, immunopathogenesis, and treatment. Clin_.Microbio.Rev. 12(2), 298-

309 (1999). O O .

3. Giraud, P., Bennejean, G., Guittet, M. & Toquin, D. Turkey rhinotracheitis in
France: preliminary investigations on a ciliostatic virus. Vet.Rec. 119, 606-60
7 (1986).

4. Ling, R., Easton, A.J. & Pringle, C.R. Sequence analysis of the 22K, SH and G
genes of turkey rhinotracheitis virus and their intergenic regions reveals a ge
ne order different from that of other pneumoviruses. J.Gen.Virol. 73, 1709-1715
(1992).

5. Yu, Q., Davis, P.J., Li, J. & Cavanagh, D. Cloning and sequencing of the matr
ix protein(M) gene of turkey rhinotracheitis virus reveal a gene order different
from that of respiratory syncytial virus. Virology 186, 426-434 (1992).

6. Randhawa, J.S., Marriott, A.C., Pringle, C.R. & Easton, A.J. Rescue of synthe

tic minireplicons establishes the absence of the NS1 and NS2 genes from avian pn

eumovirus. J.Virol. 71, 9849-9854 (1997).

7. Evans, A.S. In: Viral Infections of Humans. Epidemiology and control. 0O 30 (E

vans, A.S.0O ) 22-28 (Plenum Publishing Corporation, New York, 1989).

8. Osterhaus, A.D.M.E., Yang, H., Spijkers, H.E.M., Groen, J., Teppema, J.S. & Vv

an Steenis, G. The isolation and partial characterization of a highly pathogenic
herpesvirus from the Harbor Seal (Phoca vitulina). Arch.of Virol. 86,239-251 (1
985).

9. K.B. Chual Nipah virus: a recently emergent deadly paramyxovirus. Science 28

8, 1432-1435 (2000).

10. Welsh, J., Chada, K., Dalal, S.S., Cheng, R., Ralph, D. & McClelland, M. Arb
itrarily primed PCR fingerprinting of RNA. NAR. 20, 4965-4970 (1992).

11. Bayon-Auboyer, M., Arnauld, C., Toquin, D. & Eterradossi, N. Nucleotide sequ

ences of the F, L and G protein genes of two non-A/non-B avian pneumoviruses (AP

V) reveal a novel APV subgroup. J. of Gen. Virol. 81, 2723-2733 (2000).

12. Mulder, J. & Masurel, N. Pre-epidemic antibody against 1957 strain of asiati
c influenza in serum of older people living in The Netherlands. The Lancet, apri
I 19, 810-814 (1958).

13. Pringle, C.R. In: The Paramyxoviruses. 0O 10 (D.W. Kingsburyd ) 1-39 (Plenum
Press, New York, 1991).

14. Rothbarth, P.H., Groen, J., Bohnen, A.M., Groot, de R., & Osterhaus, A.D.M.E

Influenza virus serology-a comparative study. J. of Virol. Methods 78, 163-169

(1999).

15. Brandenburg, A.H., Groen, J., van Steensel-Moll, H.A., Class, E.J.C., Rothba
rth, P.H., Neijens, H.J. & Osterhaus, A.D.M.E. Respiratory syncytial virus speci

fic serum antibodies in infants under six months of age: limited serological res
ponse upon infection. J_Med.Virol. 52, 97-104 (1997).

10

20

30

40

50



(50) JP 2004-531220 A 2004.10.14

16. Lennette, D.A.O 1In: Diagnostic procedures for viral, rickettsial, and chlam

ydial infections.O 70 . (Lennette, E.H., Lennette, D.A. & Lennette, E.T.0 ) 3-25

; 37-138; 431-463; 481-494; 539-563 (American public health association, Washing

ton, 1995).

15. Felsenstein, J. Department of Genetics, University of Washington.

http://evolution.genetics.washington.edu./phylip.html

16. Schnelld EMBO J 13, 4195-4203, 1994

17. Collins, P.L., Hill, M.G., Camargo, E., Grosfeld, H., Chanock, R.M. & Murphy

, B.R. Production of infectious human respiratory syncytial virus from cloned cD

NA confirms an essential role for the transcription elongation factor from the 5

" proximal open reading frame of the M2 mRNA in gene expression and provides a c

apability for vaccine development. PNAS 92, 11563-11567 (1995).

18. Hoffmann, E., Neumann, G., Kawakao, Y., Hobom, G. & Webster, R.G. A DNA tran

sfection system for generation of influenza virus from eight plasmids. PNAS 97,

6108-6113 (2000).

19. Bridgen, A., Elliot, R.M. Rescue of a segmented negative-strand virus entire

ly from cloned complementary DNAs. PNAS 93, 15400-15404 (1996).

20. Palese, P., Zheng, H., Engelhardt, 0.G., Pleschka, S. & Garcia-Sastre, A. Ne

gative-strand RNA viruses: genetic engineering and applications. PNAS 93, 11354-

11358 (1996).

21. Peeters, B.P., de Leeuw, 0.S., Koch, G. & Gielkens, A.L. Rescue of Newcastle
disease virus from cloned cDNA: evidence that cleavability of the fusion protei

n is a major determinant for virulence. J.Virol. 73, 5001-5009 (1999).

22. Durbin, A.P., Hall, S.L., Siew, J.W., Whitehead, S.S., Collins, P.L. & Murph

y, B.R. Recovery of infectious human parainfluenza virus type 3 from cDNA. Virol

ogy 235, 323-332 (1997).

23. Tao, T., Durbin, A_P., Whitehead, S.S., Davoodi, F., Collins, P.L. & Murphy,
B.R. Recovery of a fully viable chimeric human parainfluenza virus (PIV) type 3
in which the hemagglutinin-neuraminidase and fusion glycoproteins have been rep

laced by those of PIV type 1. J.Virol. 72, 2955-2961 (1998).

24_. Durbin, A.P., Skiadopoulos, M.H., McAuliffe, J.M., Riggs, J.M., Surman, S.R.

, Collins, P.L. & Murphy, B.R. Human parainfluenza virus type 3 (PIV3) expressin

g the hemagglutinin protein of measles virus provides a potential method for imm

unization against measles virus and PIV3 in early infancy. J.Virol. 74, 6821-683

1 (2000).

25. Skiadopoulos, M_.H., Durbin, A.P., Tatem, J.M., Wu, S.L., Paschalis, M., Tao,
T., Collins, P.L. & Murphy, B.R. Three amino acid substitutions in the L protei

n of the human parainfluenza virus type 3 cp45 live attenuated vaccine candidate
contribute to its temperature-sensitive and attenuation phenotypes. J.Vorol. 72

, 1762-1768 (1998).

26. Teng, N., Whitehead, S.S., Bermingham, A., St.Claire, M., Elkins, W.R., Murp

hy, B.R. & Collins, P.L. J.Virol. 74, 9317-9321 (2000).

27. Masurel, N. Relation between Hong Kong virus and former human A2 isolates an

d the A/EQU12 virus in human sera collected before 1957. The Lancet May 3, 907-9

10 (1969).

oooooao

00040000 000000000

AHMADIAN, G., CHAMBERS, P.O O O EASTON, A.J. (1996). Detection and characterisat

ion of proteins encoded by the second ORF of the M2 gene of pneumoviruses. J Gen
Virol 80, 2011-6.

10

20

30

40

50



(51) JP 2004-531220 A 2004.10.14

ALANSARI, H.O O O POTGIETER, L.N. (1994). Molecular cloning and sequence analysi
s of the phosphoprotein, nucleocapsid protein, matrix protein and 22K(M2) protei
n of the ovine respiratory syncytial virus. J Gen Virol 75, 3597-601.

BARR, J., CHAMBERS, P., PRINGLE, C.R.O O O EASTON, A.J. (1991). Sequence of the

major nucleocapsid protein gene of pneumonia virus of mice: sequence comparisons
suggest structural homology between nucleocapsid proteins of pneumoviruses, par

amyxoviruses, rhabdoviruses and filoviruses. J Gen Virol 72, 677-85.

BAYBUTT, H.N.O O O PRINGLE, C.R. (1987). Molecular cloning and sequencing of the
F and 22K membrane protein genes of the RSS-2 strain of respiratory syncytial v
irus. J Gen Virol 68, 2789-96.

BAYON-AUBOYER, M.H., ARNAULD, C., TOQUIN, D.O O O ETERRADOSSI, N. (2000). Nucleo

tide sequences of the F, L and G protein genes of two non-A/non-B avian pneumovi

ruses (APV) reveal a novel APV subgroup. J Gen Virol 81, 2723-33.

BERMINGHAM, A.0O O O COLLINS, P.L. (1999). The M2-2 protein of human respiratory

syncytial virus is a regulatory factor involved in the balance between RNA repli

cation and transcription. Proc. Natl. Acad. Sci. USA 96, 11259-64.

BLUMBERG, B.M., CHAN, J.O O O UDEM, S.A. (1991). Function of Paramyxovirus 3" an

d 5" end sequences: In therory and practice. In O the ParamyxovirusesO (D. King

sburyd ), pp. 235-247. Plenum, New York.

COLLINS, P.L.O O O WERTZ, G.W. (1983). cDNA cloning and transcriptional mapping

of nine polyadenylylated RNAs encoded by the genome of human respiratory syncyti

al virus. Proc. Natl. Acad. Sci. USA 80, 3208-12.

COLLINS, P.L.O O O WERTZ, G.W. (1985). The envelope-associated 22K protein of hu

man respiratory syncytial virus: nucleotide SEQUENCE of the mRNA and a related p

olytranscript. J Virol 54, 65-71.

COLLINS, P.L., DICKENS, L.E., BUCKLER-WHITE, A., OLMSTED, R.A., SPRIGGS, M,K., C

AMARGO, E.O O O COELINGH, K.V.W. (1986). Nucleotide sequences for the gene junct
ions of human respiratory syncytial virus reveal distinctive features of interge

nic structure and gene order. Proc. Natl. Acad. Sci. USA 83, 4594-98.

COLLINS, P.L., HILL, M.G.O O O JOHNSON, P.R. (1990). The two open reading frames
of the 22K mRNA of human respiratory syncytial virus: sequence comparison of an

tigenic subgroups A and B and expression in vitro. J Gen Virol. 71, 3015-20.

COLLINS, P.L., HILL, M.G., CAMARGO, E., GROSFELD, H., CHANOCK, R.M.O O O MURPHY,
B.R. (1995). Production of infectious human respiratory syncytial virus from cl

oned cDNA confirms an essential role for the transcription elongation factor fro

m the 5% proximal open reading frame of the M2 mRNA in gene expression and provi

des a capability for vaccine development. Proc Natl Acad Sci USA 92, 11563-7.

COLLINS, P.L., MCINTOSH, K.O O O CHANOCK, R.M. (1996). 0O Respiratory syncytial v
irus.0 1In: Fields virology (B.N. Knipe. Howley, P.M.O ) Lippencott-Raven, Phila

delphia.

COOK, J.K. (2000). Avian rhinotracheitis. Rev Sci Tech 19, 602-13.

CUESTA, 1., GENG, X., ASENJO, A.0O O O VILLANUEVA, N. (2000). Structural phosphop

rotein M2-1 of the human respiratory syncytial virus is an RNA binding protein.

J. Gen. Virol 74, 9858-67.

CURRAN, J.0O O O KOLAKOFSKY, D. (1999). Replication of paramyxoviruses. Adv. Viru

s Res. 50, 403-422.

EASTON, A.J.0O O O CHAMBERS, P. (1997). Nucleotide sequence of the genes encoding
the matrix and small hydrophobic proteins of pneumonia virus of mice. Virus Res
48, 27-33.

ELANGO, N., SATAKE, M.O O O VENKATESAN, S. (1985). mRNA sequence of three respir

10

20

30

40

50



(52) JP 2004-531220 A 2004.10.14

atory syncytial virus genes encoding two nonstructural proteins and a 22K struct

ural protein. J Virol 55, 101-10.

FEARNS, R.O O O COLLINS, P.L. (1999). Role of the M2-1 transcription antitermina

tion protein of respiratory syncytial virus in sequential transcription. J Virol
73, 5852-64.

FELSENSTEIN, J. (1989). O PHYLIP-Phylogeny Inference Package (Version 3.2. Cladi

stics 5).0 .

GIRAUD, P., BENNEJEAN, G., GUITTET, M.O O O TOQUIN, D. (1986). Turkey rhinotrach

eitis in France: preliminary investigations on a ciliostatic virus. Vet Rec 119,
606-7.

Hall, T.A. (1999). BioEdit: a user-friendly biological sequence alignment editor
and analysis program for Windows 95/98/NT. Nucl. Acids. Symp. Ser. 41, 95-98.
HARDY, R.W.O O O WERTZ, G.W. (1998). The product of the respiratory syncytial vi
rus M2 gene ORF1 enhances readthrough of intergenic junctions during viral trans

cription. J Virol 72, 520-6.

HORVATH, C.M.0O O O LAMB, R.A. (1992). Studies on the fusion peptide of a paramyx

ovirus fusion glycoprotein: roles of conserved residues in cell fusion. J Virol

66, 2443-55.

JENTOFT, N. (1990). Why are proteins O-glycosylated? Trends Biochem Sci 15, 291-

4.

JOHNSON, P.R., JR., OLMSTED, R.A., PRINCE, G.A., MURPHY, B.R., ALLING, D.W., WAL

SH, E.E.O O O COLLINS, P.L. (1987). Antigenic relatedness between glycoproteins

of human respiratory syncytial virus subgroups A and B: evaluation of the contri

butions of F and G glycoproteins to immunity. J Virol 61, 3136-6.

JUHASZ, K.O O O EASTON, A.J. (1994). Extensive sequence variation in the attachm

ent (G) protein gene of avian pneumovirus: evidence for two distinct subgroups.

J Gen Virol 75, 2873-80.

Kyte, J.O O O Doolittle, R.F. (1982). A Simple Method for Displaying the Hydroph

obic Character of a Protein. J. Mol. Biol. 157, 105-142.

LAMB, R.A.0O O O KOLAKOFSKY, D. (1996). O Paramyxoviridae: the viruses and their

replicationd . In: Fields virology (B.N. Knipe, Howley, P.M.O ) Lippencott-Raven

, Philadelphia.

L1, J., LING, R., RANDHAWA, J.S., SHAW, K., DAVIS, P.J., JUHASZ, K., PRINGLE, C.

R., EASTON, A.J.0O O O CAVANAGH, D. (1996). Sequence of the nucleocapside protein
gene of subgroup A and B avian pneumoviruses. Virus Res 41, 185-91.

LING, R., EASTON, A.J.0O O O PRINGLE, C.R. (1992). Sequence analysis of the 22K,

SH and G genes of turkey rhinotracheitis virus and their intergenic regions reve

als a gene order different from that of other pneumoviruses. J Gen Virol 73, 170

9-15.

LING, R., DAVIS, P.J., YU, Q., WoOD, C.M., PRINGLE, C.R., CAVANAGH, D.0O O O EAST

ON, A.J. (1995). Sequence and in vitro expression of the phosphoprotein gene of

avian pneumovirus. Virus Res. 36, 247-57.

MARRIOT, A.C., SMITH, J.M.O O O EASTON, A. (2001). Fidelity of leader and traile

r sequence usage by the respiratory syncytial virus and avian pneumovirus replic

ation complexes. J. Virol. 75, 6265-72.

MINK, M.A_., STEC, D.S.0O O O COLLINS, P.L. (1991). Nucleotide sequences of the 3°
leader and 5" trailer regions of human respiratory syncytial virus genomic RNA.
Virology 185, 615-24.

MIYAHARA, K., KITADA, S., YOSHIMOTO, M., MATSUMURA, H., KAWANO, M., KOMADA, H.,

TSURUDOME, M., KUSAGAWA, S., NISHINO, M.O O O ITO, Y. (1992). Molecular evolutio

10

20

30

40

50



(53) JP 2004-531220 A 2004.10.14

n of human paramyxoviruses. Nucleotide sequence analyses of the human parainflue

nza type 1 virus NP and M protein genes and construction of phylogenetic trees f

or all the human paramyxoviruses. Arch Virol 124, 255-68.

MORRISON, T.G. (1988). Structure, function, and intracellular processing of para

myxovirus membrane proteins. Virus Res. 10, 113-35.

NAYLOR, C.J., BRITTON, P.0O O O CAVANAGH, D. (1998). The ectodomains but not the

transmembrane domains of the fusion proteins of subtypes A and B avian pneumovir

us are conserved to a similar extent as those of human respiratory syncytial vir

us. J Gen Virol 79, 1393-8.

PLOWS, D.J.O O O PRINGLE, C.R. (1995). Variation in the fusion glycoprotein gene
of human respiratory syncytial virus subgroup A. Virus Genes 11, 37-45.

POCH, 0., BLUMBERG, B.M., BOUGUELERET, LO O O TORDO, N. (1990). Sequence compari

son of five polymerases (L proteins) of unsegmented negative-strand RNA viruses:
theoretical assignment of functional domains. J Gen Virol 71, 1153-62.

POCH, 0., SAUVAGET, I., DELARUE, M.O O O TORDO, N. (1989). Ildentification of fou

r conserved motifs among the RNA-dependent polymerase encoding elements. Embo J

8, 3867-74.

RANDHAWA, J.S., MARRIOTT, A.C., PRINGLE, C.R.O O O EASTON, A.J. (1997). Rescue o

f synthetic minireplicons establishes the absence of the NS1 and NS2 genes from

avian pneumovirus. J Virol 71, 9849-54.

RANDHAWA, J.S., WILSON, S.D., TOLLEY, K.P., CAVANAGH, D., PRINGLE, C.R.O O O EAS

TON, A.J. (1996). Nucleotide sequence of the gene encoding the viral polymerase

of avian pneumovirus. J Gen Virol 77, 3047-51.

SAMAL, S.K.O O O ZAMORA, M. (1991). Nucleotide sequence analysis of a matrix and
small hydrophobic protein dicistronic mRNA of bovine respiratory syncytial viru

s demonstrates extensive sequence divergence of the small hydrophobic protein fr

om that of human respiratory syncytial virus. J Gen Virol 72, 1715-20.

SATAKE, M.O O O VENKATESAN, S. (1984). Nucleotide sequence of the gene encoding
respiratory syncytial virus matrix protein. J Virol 50, 92-9.

SEAL, B.S., SELLERS, H.S.O O O MEINERSMANN, R.J. (2000). Fusion protein predicte

d amino acid sequence of the first US avian pneumovirus isolate and lack of hete
rogeneity among other US isolates. Virus Res 66, 139-47.

SEDLMEIER, R.O O O NEUBERT, W.J. (1998). The replicative complex of paramyxoviru

ses: structure and function. Adv. Virus Res 50, 101-39.

STEC, D.S., HILL, M.G., 3RDO O O COLLINS, P.L. (1991). Sequence analysis of the

polymerase L gene of human respiratory syncytial virus and predicted phylogeny o

f nonsegmented negative-strand viruses. Virology 183, 273-87.

VAN DEN HOOGEN, B.G., DE JONG, J.C., GROEN, J. KUIKEN, T., DE GROOT, R., FOUCHIE

R, R.A.O O O OSTERHAUS, A.D. (2001). A newly discovered human pneumovirus isolat

ed from young children with respiratory tract disease. Nat Med 7(6), 719-24.

VIRUS TAXONOMY (2000). Seventh report of the international Committee on Taxonomy
of Viruses.

WERTZ, G.W., COLLINS, P.L., HUANG, Y., GRUBER, C., LEVINE, S.0O O O BALL, L.A. (1

985). Nucleotide sequence of the G protein gene of human respiratory syncytial v
irus reveals an unusual type of viral membrane protein. Proc Natl Acad Sci USA 8

2, 4075-9.

Yu, Q., DAVIS, P.J., BARRETT, T., BINNS, M_.M., BOURSNELL, M_.E.O O O CAVANAGH, D.
(1991). Deduced amino acid sequence of the fusion glycoprotein of turkey rhinot
racheitis virus has greater identity with that of human respiratory syncytial vi
rus, a pneumovirus, than that of paramyxoviruses and morbilliviruses. J Gen Viro

10

20

30

40

50



(54) JP 2004-531220 A 2004.10.14

I 72, 75-81.

Yu, Q., DAVIS, P.J., LI, J.0O O O CAVANAGH, D. (1992). Cloning and sequencing of

the matrix protein (M) gene of turkey rhinotracheitis virus reveal a gene order

different from that of respiratory syncytial virus.O Virology 186, 426-34.

ZAMORA, M.O O O SAMAL, S.K. (1992). Sequence analysis of M2 mRNA of bovine respi

ratory syncytial virus obtained from an F-M2 dicistronic mRNA suggests structura
homology with that of human respiratory syncytial virus. J Gen Virol 73, 737-4

|
1.
oooooao
00000000000 O0ORT-PCRODOODODODOODOOONIV-1040000000
oo0oo0ooooooDoDooOOo0O0O0oUoUoooDoDoDoDoDOoOOo0O0OoooUooOoDoDoDoDooOoOooOoOoOoao
0000000000000 0oUoUoo0oo0oDoDoDo0ooO0oO0U0UoOoUooOoOoDoDoDOoOOoDOoOOoOgaog
O Seal, J
ooogoao
0260 00O

O

gooad

.,J.00Clin. Microb., 2624-2630, 199500 000000000 OOO0OO
OO0DO0O0O0O0D0ODO0O0O0D0D0OO0-PCRO O Chua, K.B.O O Science, 288, 20000 5
ooogao
O

10



(55) JP 2004-531220 A 2004.10.14

7 A T N BhOME
HPIV-1 M 5 -TGTTGTCGAGACTATTCCAA-3’ N
[ WAHK 5" -TGTTG(T/A) ACCAGTTGCAGTCT-3’

Em}nr—z MEASW 5 -TGCTGCTTCTATTGAGAAACGCC-3' N
[ WAHM 5 -GETGAC/TTC(T/C) AATAGGECCA-3’

EIIPIV—:} MEAW 5 -CTCGAGETTETCAGGATATAG-3’ NH
[ WHE 5 -CTTTGGEAGTTGAACACAGTT-3’

?{PIH MESM 5 -TCC(A/G)GTTTTAGCTGCTTACG-3’ N
[ WHE 5 -AGGCAAATCTCTGGATAATGC-3'

(AT A MEASW 5 -TCGTAAGCTCTCGTGACC-3 SH
[

: WHE 5 -GEAGATCTTTCTAGAGTGAG-3’

INDV MEAW 5 -CCTTGETGAITCTATCCGIAG-3’ F
E #HE 5" -CTGCCACTGCTAGTTGIGATAATCC-3’

WAL MEAM 5 -GGGCTTCTAAGCGACCCAGATCTTG-3 N
; BB 5 -GAATTTCCTTATGGACAAGCTCTGTGL-3'

T ILS NEAR 5 -GGAGCAGGAACTCCAAGACCTGGAG-3’ N
E HHB 5 -GCTCAACCTCATCACATACTAACCC-3’

A MEAM 5 -GAGATGEGCEGGCAAGTGLGGCAACAG-3 N
E HHME 5 -GCCTTTGCAATCAGGATCCAAATTGGG-3’

=% MEAW 5 -CTGCTGCAGTTCAGGAAACATCAG-3’ N
[ WHE 5 -ACCGGATGTGCTCACAGAACTG-3’

HRSV MEFF 5 -TTTGTTATAGGCATATCATTG-3' F
[ WHM 5" -TTAACCAGCAAAGTGTTA-3’

W K] 5 ~TTAGGGCAAGAGATGETAAGG-3" N
[ WHM 5 -TTATAACAATGATGEAGGG-3’
—BHIENT 3 YT AR

[ NEAH] 5 -CATTAAAAAGGGCACAGACGC-3’ P

[L BHE 5 -TEGACATTCTCCGCAGT-3'

RAP-PCRO OO DDODODODO

ZF10 5° -CCCACCACCAGAGAGAAA-3’
ZF40 5° -ACCACCAGAGAGAAACCC-3’
ZF70 5° -ACCAGAGAGAAACCCACC-3’
ZF100O 5 -AGAGAGAAACCCACCACC-3’
ZF130 5" -GAGAAACCCACCACCAGA-3’
ZF160 5 -AAACCCACCACCAGAGAG-3’
CS10 5 -GGAGGCAAGCGAACGCAA-3’
CS40 5° -GGCAAGCGAACGCAAGGA-3’

10

20

30

40

50



cs7g &’

csio0 5’
cs130 5’
csie0O 5’

(56) JP 2004-531220 A 2004.10.14

-AAGCGAACGCAAGGAGGC-3

-CGAACGCAAGGAGGCAAG-3
-ACGCAAGGAGGCAAGCGA-3’
-CAAGGAGGCAAGCGAACG-3

oooooooobooooz2000000

ApvODOOOOOOOOOOOODODOOOOO1000000

O 010 0O zZFr70 335bp0 O ONO OO

O 0200 zZF100 235bp0 0 NO OO

O D300 ZF100O 800bpO O MO O O

O D040 0O CS10 1250bp0 0 FO OO

O D50 0cCs100 400bp0 0 FO OO

O 060 O CS130 1450bp0 O FO O O

O0O700CcCs130 750bp0 0 FO OO

OD8ODOZF4O 780bp0 D0 O LO OO DODOOODOODOOD
0090 0 ZF10O 330bp0 0 LOOOODODDOOOOOO

O 0100 ZF10O 250bp0 0 LOOOODOOOOODOOD
Uooooooo0obODODOOO0OO0OORAP-PCREOOOOOODOODODO
gooadg

hvpvO 20 000000000
ooooooonhwPvOOOOOOoOoooOoODOOODOOOOoOoO
oA ODOOooooooobDbooobooee-1o0o0ooosgn0o0nOoan
ooooooooooan

googobao
uboboobouoboobouobooboobooobooboooogan
ooooooooboboooooooooooboobooooooooao
Oo0O0oooOo0O0o0oooDOoOoooDoDOoOoooDOhavPvoOO
ooooooooobooooouoooooooboooooooooao
I o I 3 B O A B B A W R W A A R W AR WA
obooobooboobooboobooobooobooboooogdab
ooooooooboobooooooooooooobooooooooao
oooooboobobooboobooboooboobooboognb
2000000010000

Oooooood
Ooooooodg
Oo0oooooodg
Ooooooodg
OO0 ooooogod
Oo0ooooood
Oooooood
Ooooooodg
Ooooooodg

O

00-10 O
0o ogz20

S 0o oooogodg
OO0Oo0oo0ooogod

M

el
<

o200 oooooooooboobocboooooooooaon
oooApvOOOOooobODODDOOODO
oooogoao
200000000000 000APVOWKMPYO OO O OO

of Vir. Met

usAD O OoooOoOoooag

00

hMPVO OO0 O 0O 1g6O IgAD 00 IgMO 0000000000

hMPVO O OO OODOIg6 EIADDOOODOOOCODOODDODDODODOODOODOODOODCODODRDORoOthb
arth, P.H.O , 19990 Influenza virus serotype-a comparative study. J.

hods 78 (1999) 163-1690 0 0 00O O0OOOADO

oooooao

OCOO0DO0O0OO0D0OD0OO0OOO0D0ODOhKMPYO O 1%0 Triton X-1000 000 O0O0O0OOCODDODOODODOO
oooOoooooooUooUooOoooooUooUooOooPBSODOODODODOODUODOOD
000001600 0000D0OO0O0O0O0CDO0OEIADODODODII:10000000DO0DO0DOOOO
OOi1o0p IDODDOODOODOODOO37001I00000D00DDUODODUODDOUODOIGGOODDOCODODO
OO0O0COig60O0DOO0O0OD0OOO0OOO0OO0OO0OOODQOBiIosource,

O

oooooao

OOooOoOoTMBOOOOOOOOOOOOOOODO450nmO OO0 O00OOCODOODOSOODO
OCoOooONOOOQOODODOOOQDOOODODODS/NOCODOOODOCDDODOODDODOOx300

10

20

30

40

50



(57) JP 2004-531220 A 2004.10.14

00000000000 e ooooooooDooooao

O0D0o0ooo

IgMO0 0 OO0 00O I1gAD D00 OhMPVO O OO ODOOODODODOGOORothbarth, P.H.O, 1999
O Influenza virus serotype-a comparative study. J. Vir. Methods 78 (1999) 163-16
oD DD O0DO0ODEIADDDODDODOODOOODOINIGADODOIgMOIOODODOODOOOODOIgrMoO
OlgAlDO0O0OQODODDODO0DODDOODODODODODODODODODODODODDDODODODOODDDODOOO

gboooboobilbilo00b 00037010 bbb ooooOoooobooboobod

OChvpvDO OOODOOOOODOII00p ID0O370010000CDOD0O0O00O00ODODOOOODODOO

oooO0ooooOO0OO0oOooobOO0oOoooDoODOoDO0oOoOhwhwPvDOOOODOODOD37T0D01000

oooooooobDoOoOoooTMOOO0DO0OOOOOODDODODOOOOOO0OOoDD 450nmO
ocooOoooopoopOsOooOoDOONDOOODODOOODODDOOODOS/NODDOO

gboooboobobox3gooobooboboouobweoogboooboooboobao
gooaogoboad

APVOODODDOAPVODOOOODODOODODODDOAPVDOOOODODOOODOODRDAOAPYV-Ab SVANOV
IRODODOOOOOO0OO0OO0DO0DODDSVANOVA Biotech AB, Uppsal Science Park Glunten

SE-751 83 Uppsala Sweden0 0 OO DOOOOOCDODOOOOCOOOOoODODSODODOOOOON
ocooo0ooooOoOO0ooobODbOOooos/NOD0DDOO0DO0DDOODDDODOO0DDODx3pODODOOODOO
oooooigeooooooobobooogoo
oooooao

googogao
A

O

g

hwpvo 20 000000000000 O0O0O0O0O0O0
OO0OD000OD0Oned/00/010 0 OAOD OO DOnNed/99/010 0 0BO000DO0OO0O0OD0O0ODOGGO
oooooooobDooooooooobooOono
oooooao
600000000 hNMPVO0O-10 0 00 0 0O O 10e6,50 TCID500O
60 0 000000OAhNMPY99-10 0 00 0O O O 10e4,10 TCID500O
Ooooos4b00D000C000O0OoOooobobODOOCOO0OO0OOoOooOonOndaDnDi1ced4 TCIDSOO O
oooooao

z0000oooobODbOOOoO0oOoogoo-10200000D0D099-10000
s00oo0oooOO0Oo0coo0oooooobooc-10D20b0000O0O0OO00-10000
200000000000 0O0O0O09-10200000000-10000
s0o0o0oOo0Oo0coo0ooooooboes-10c2000000099-10000
oodoolz0o0oo0o0oo0oo0O0oo0oOooosgooz2000ooooooboooboooooooao
OO0oo0ooooORT-PCROOOO0OO0OODOOODODODOOOOOOOOODOO

oooooao

RT-PCRO O OO ODOODODO29
OoOO0DO0O0OO0ODODOO0O0OO0OO0OOOned/00/0l0000000DOO0OO0ODOO1IO01000000
OCOO0O0O0OD0D0ODOOneds99/0100000000000000010000000000
0O000Oneds/99/010 0 0000 0O nned/00/010 00 00000O0DODODOOOOOOOO
ooooobooooboooboouo200000o0ooob4ooooobooDbOOOs30DbODbOOn
oooooooobooooeb0OO0OO0OO0OO0OOOOOD2000000D0D00O000000O0
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
gooobooobooboogobgooobobooboboogobooboboboboobobo
uobooobooobooobooboobobooboooobooboooboooboobao
oooooao

hvpvDO OOOODOOODODODDDOOODOOOODODODDOOOOOUOBODNed/99/010 00
OO0OO0O0OODODOAOnneds/00/010 00000000 bODO0O0oO0ODODO0DO0oO0ODODOoOoDoDOO
oooooooooboooooooooooobooACODDOOCODOOOOOooOooDODOOO
gbooobosooboobO0oOobOooboobooobao

10

20

30

40

50



oagad
ooaod
ooagd

O
OooooooooboooaD
ooooooobooooano
ooaod Ooooooooooao
ooaog O
hmpvo 20 0000000000

Ooo0oo0ogao

(58) JP 2004-531220 A 2004.10.14

gooad
oooaod
goood

O
O
O
O

ogoogao
ooooao
gooaog

O

oooobooboganb
oooooooooaon
g

O
O
O
O
O

O
O
O
O
O
O

ogodgag

O
O
O
O

O
ogoogano

0
g

Do oo oooewooooo

Ooooooogao

oad
300000o00-1700-10 0O
0200 00000-1/99-10000
0ooooilgéddnd

oooao

gggao

20000 0ELISADOOODODO
OOELISAD0D 00020000
oooao

c. ApvOOOOoooooooooand

g
u
O
g
u
O

O Oooio;oao

0 520 700 800 900 1100 1260 O O 1600 O
O000ned/00/010 O 0O O O ned/99/010 O O O

O
O
O
O

gooaod
ugoaodg

O
O

gbo0ooobaoilgi1oo00
ELISAD OO0 O0O00O0

O
O
O

30A0 0 0BO O Ig60 0 O00DOO0OO0DODOOODODONed/00/010 O O ned/99/010 0 O O

ned/00/010 0O O ned/99/010 ELISADD 00 OOCDOOOOODODDOOODOODOO

20 0 0 0 099-1/99-10 020 0 0 O DO 99-1/00-10 O
O0OO0O0O00DOO0OnNned/00/010 O O ned/99/010 ELISA

ooooooboboboooooo-1000099-100000
ooooooooboobooooogao

O0OO0OhPVOOODOOO0OODO0OO0O0OO0O0OO

oboooboobobooboooan
oooooao
033:0hMPVO 00O DOODOAPYVO
googoad
OCoOO0OO0OOoOO0OO0OhAPVODOOO

OAPVO OELISADDDODODOOOOO

000000 %)

OCDODO0OO0OODDODOh MPY 1gG ELISADDDODOOODOGO

oooDobOoOoAPVDODODODOODODOOODOO

ugboodagbad

ned/99/010 000 000CD0O0O0OO0ODOAPYODOELISAD OO O DOnneds00/0100000000
OCo0DO0O0oooODO0oDO0O0ooDoDwhDOOOned/99/010 0000000000000 ~Ned/00/0
10 000000hRMPY ELISADODODODOOOOCODODOOODOODOODODDOOODOODOO

0O000ned/99/010 APVO O O OO
CoOoOOhnPVODOOOOODODOO

OO0O0O0oOoooDoDaDOAPYV-ADO OELISADOOOOO
ooano

O0goooooohpvd 0000000000000 0O0OO0ODODODOOOOO0O

O
oooooao
D
O

Coobos20700008000000ODO0OODOODODONDNed/00/010 ned/99/010 0O O APV-CO O

oooooobooboooogooao
oo TCIDS0O D 0O DODODODOODODO
oooooooobooooooao
gooogobao

APVO O ODD40 00 0O OO0 O hMpPvO
OFITCOODOODOOOhNKMPVDOOO
oooobooboboobobonn
oooz200000o0ogoan
oooooao

oooooooobbooil1bloOO0OO0OO0OO0oOooOooOoOl
O0O0o0oo0oo0o0DtMKO O DO 1500 0 0 0 0 O 3500rpm
ooooooooao

ooor7cooooooooboDbDsowooboOoOoOoOgd
IFADDO0 OO0 O0O0DD0ODD0OO0CO0OO0OO0O0ooooboboooOoand
goboooboooboobooobolooboobOoOonn

O 340 O ned/00/010 0O O ned/99/010 00 00000000 O0ONned/00/010 ned/99/010 O

10

20

30

40

50



(59) JP 2004-531220 A 2004.10.14

ApPVv-COOOOOOO0OODDDOODRD

oooogoao

2. 0Ooggooao

A. hwPvO 20 00000000000 DODODOOOQO0O

00000D0Oned/00/010 0 O0AD D O O ned/99/010 0 O BO O 1°5 TCID500 0 0 OO O
ooooboz2c0o00oooooboooboooooooooboooooOooooboennnnn

2000 0000D0D0Oned/00/010 00 00000DO0DDOOCOO0OO0OOONM4DODDDODO0OO0OO

ooogosgooooooooooboDoOoOoRT-PCROODODODODOOOOOOOOOODODODOO
ooagogao

gooogbad

0350 0ned/s00/010 0200 0000000000000 00O0O0O0O0O0OO0ORT-PCRO OO
ogoogao

gooaogoboad
O00000000000D00O0Oned/00/0100000000000DO00O0O00O00O011010000
gooobooobooboooboobobooboboobooboobobobooboobobn
oooooooooboooooooooopPcREODOO0OODODDOOOOOOOOOODODODOO
oooooobooboooogooao

gooogbad

w

hvpvOE ODODOOOO0ODO0DO0O0O0000O0000000000

ned/00/010 0O DODOOOODOOODODDODODDOOOOeGODOODODOODODODDDOOOOO
Ooooosgoogonozo0oooooboboboebobbDbDO230 00000000
oooooao

O000000Oned/00/01000APVO D DD IGO0 O0DODOOODOOOONnNed/00/0100 00O
lgA O OO0 mgvODOooooouobooognb

0ooo0ooao

000 O36A

ned/00/010 00000 O00020000000000ned/00/010 00 0 IgAd Igh0 O O 1
60 0 O O

oooooao

0 36B

ned/00/010 0000020000000 000APVO OO OIg600 00

oooooao

0oooooao

200000000 0ned/00/010 000000 0ned/00/010 0000000000000
0000000000000 O01gADD0ODO0DOIgND 0000000000000 Igndn0
0000000000000 O0000D0O0000D0IgADO0DODDODOODDOODOODOan
0000000000000 00000O00000O00000O00APVO OELISADOOO
O0O0O0O0O0OO0OhMPVOOODOOOOODOOOOAMPY Ig6 ELISADDOOOOO0O0O0ODO
Ooooo0oo

00000

0000000 O0hKMPYO OO OAPVO OELISAD O OOWMPY ELISADO O ODO0O0O0OOOO
O00OO0OO0OOOOOOAPVOOEIADODOOOOOOOOWMPVOOOOODOOOOODOOO
oooooao

0oooo0o0o

C. WPVO 0 OOODODOODODODOODO0O00O0O00000D0000000000000
000000000000 0000022000000000000ned/00/01000 000
0000000000000 0008000200000000000000ned/00/010 0
000000000000 0128000200000000000000000ned/99/010
00000000 O0008006400000000APY CODDODOODOODODOOO
oooo0oao

10

20

30

40

50



(60) JP 2004-531220 A 2004.10.14

OCoOo0D0O0oooODO0OD0O0oooODbOOoOooOOoODOAPY-CORMPVODOOOODODODODODODOO
OO0OO0OO0O0OO0D0ODO0OOD0OADOned/00/010 ned/99/010 0000000000 O0OO
oooooao

3. 00

600000020000 000000000IFAOOCONed/00/010 000000000

ooooooooboooooooooboiooooao

googobao

OCO0D0O0OO0OD0OO0OO0O0OO0O0D0OO0ODODNned/00/010 0 O O ELISAD 1gGO 1gMO O O 1gAD O O
UoooooooboOoOoOoOO0o0oOoooooAPVvOOELISADOOODODO

gooogbad

OCoO0037y0000000D0O0ONIGOO0O0DO0OD0OOOhNMPY ELISAO APVO OELISADD OO
OO0O0OIgG HMPVO D OAPV-ADD OO0 O0DODODOCOOOOOOODODODDOODODOOOAPV-AbO
OoO0O0O0oooOOo0O0oOoooOOhMPVOODODOGOOOODOOODO

oooooao

4. 00O

960 O O DO O OO APVO O ELISAD O O ned/00/01 ELISAD OO DO OODOAPVODODOOINg
cObooobODoobocooooooao

gooogbad

OO00000O0O0DO0hMPY ELISAO APVO OELISAO O APVOODOOOODODOOODODODOO
ogoogao

gooaogoboad

ogogoggoao

O0O00000Oned/00/010 0 0A00D0D0DCOOO0O0OONed/99/01000BO00O00O00OO
OCoOO0OO0oO0oOhpPvO2000000000000O

oooooao

ocooOoooooO0oOooooOoOoooDaodFrrancki, R.1.B., Fauquet, C.M., Knudson, D

.L.O O OBrown, F., Classification and nomenclature of viruses. Fifth report of
the international Committee on Taxonomy of Viruses. Arch Virol, 1991. O O 20 p.
140-1440 0000000000 0CDOODO0DOODODODODOOODDODODODOODODOODOOOOO
00000 ooOO000do20000000Q0DODO0O0O2000000000000D00DODOO
00000000 oDoDooO0o1e000000D0D0O0O0D0DO0DO0OO0OO0OOODDD2000000
00000000000 ooD0oo0oooDo0DooooDODOoDo0DOoo0DoDoDoDOooDoDoDoDoOos8nDOnl
600000000000 DOODNADODDDDODODDODDODODODODDODODODODOOOO
0000000000000 0oOo20000000000000000000O0DOO0OA0O
0oo00oooo0D0OdoooOD0oOooosgooDOoDO0oO0ooDoODOoDO0Oo0DoDoDOoDOoOooODoDOoOd
Oooooooooao
RSVOOOOQODODODODODODODODODODODDODODODODODODOODDODODODOOoOOoODDOoDOoOoOoOaD
00000000000 oOoD0oo0ooDooDOoDOooooODOoOOoAMPVODODODOOODODODOODODDOO

oooooooooboooooooooowwPvboooooooopbobbooooooao
OCOO0OO0OOhMPVO OO O 1gAD O D IgMO ELISAD O OO IgADODDOOOOODODOODODOGO
OCoOO0D0DO0ODOODD0ODO0O0OO0OODOhARPYOODOAPVDOOOODODODOOOGDOAPYOOOhMPY
ODELISADOD 0 0O0O0oOoooobODbDoooooooooooooooogoooobDoboDoOoD
ooNOPOMOOOFODOOOOOOOSsWOOOODODDODDOOOOOOOOODODRDOELISAOO
oNooOoobooowmooboboobgooboboobgobobogobouobobbogobao
oooooooooboDeosHObOD DO rFOOODODODDODOOCOOOOOOOODODD20000000
OCO0OO0DO0O0ODOO0OD0OO0O0OOD0OOAPYVDO hMPVOELISAODODODDOOOODNKWVYOAPVOOODOO
gboooboobooboogoboz20b000bo0oooboooboooboobobooboboDoao
OCoOO0D0O0O0OODO0O0O0OO0OO0ODOO0oO0oOoOODO0OOOOoOAPY-CODONRMPYVDODR20000000O000
ocooo0oooobOoOOoooobobOoooobDOoOoOooDbODOoOoDOoooODbOOoOooOoODnKPVODODOO
gobooobooobooobooobooboobooboboooboobooboobooboban

10

20

30

40

50



(61) JP 2004-531220 A 2004.10.14

oooooooobOoOoOoOooecoObOOosHOOoOooooDODOoOOoOODOoOoOooAvPOooonoan
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooao

gooogobao

g

ooogooooooocfogogogogooao
gboooboobobooz200b0oboo0oobooboobooobooboboobobDboao
ooooooooboobooooouooboz2c0oooooobooOoOoOoOoOooobobooDboOoO0Ond
ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
oboooboooboooboobooboobeyMobb0DboooobooobooboobOod
oooooooooOOoAPVOTRTVOOOOOOOOOORO

gooogobao
gbooobooboooboooboobobooboooobooboobooobooboobad
OOO0OO0OODOODOCconstellationD 00 OO0OD0ODO0OO0OOODOOOOODODOOODODOOO
gooobooboboobooboboogoboonb3 -NS1-NS2-N-P-M-SH-G-F-M2-L-5
003 00bO2000000C0C00000000O0O0DDODCOOOOOOODODODDODOOOO
ooooooooNsigoboboboNs2z0O0D0O0COO0OO0OO0OOooMoLODOOCDODOOOOOoOO
ooooooooboDoOo3 -N-P-M-F-M2-SH-G-L-5" OO

oooooao
gooobooobooboogobgooobobooboboogobooboboboboobobo
oooooooooDoOoo0oOooooooboooOoOOoRSVODOOAPVODDOOOOOODOAOPYM
ooooooooooooooooooooboooooooooooboboOobooooOoOoan
gooobooobooboooboobobooboboobooboobobobooboobobn
ugboooboobooooobooboboobooboobooboboouobooboobad
oooooobobooooog

gooogbad
OO0O0D0O0OD0ODODD0OO0O0O0D02000000000RSVYO0OOMRNAD OO O O ORFO alternati
ve ORFsO O DO OOO0DOO0OOOODOOODOODDODODODODODOODDOODODODODODDO
gbooobooboooboooboobobooboooobooboobooobooboobad
ooooopO0OO0OoOoO0OOmRNAODOOOOORFOD O DD DODOODODODODOODOOOOOO
oooag

ugboodagbad
ooooooooboooescOobObOOOO0oO0oOoOoooobobOOoOOoOOONOODODOoODDODODCOH
gobooobooobooobooobooboobooboboooboobooboobooboban
oooooooooNoOoOboOODODOOPOODOOOCOO0OO0OOOOOODODDOOOOONDODRO
gooobopPO0b0DO0ODbO0OO0ODOODOO0ODOO0DDODODODODDOODDODbDODODODDO
gbooobooRNADODOOOOOOODOOOOOMDODOODOODOOGO
oooooao
gbooobooboboooboboboboobo20b00bo0O0ob00oO0obO0O0OMDOOMg
gboooboooboomobooboboobooboobooovoobooboboobad
oooooooboboooooooooobbooooogod

gooogbad
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
ooooboooboobogoboobooboooboobodan

gooaogoboad

O CollinsO 19960

googogoogooooogogoogbogooad
hRSVOODODODOODOODODODOOODODODODOODOODODODODODODODDODDODOOODDODOOO
OD0DO0D0O0OD0OD0ODD0OD0O0OO0OD0OD0OO0OO0ODODOSelwyn, 19900 0000NKRSVOODODODOOOODOO
ooooooooobooboooooooooboobooboboooooooboboOoOOoOggRs

10

20

30

50



(62) JP 2004-531220 A 2004.10.14

vooooODoOoooooOOoooooDooooDoDOOoDOoDo0ODOOODODOENglund, 19910 Fals
20000 Dowell, 19960 O RSVO 200000 O0ODOADDOBODOOOOODOOODODOGO

ey,

O0Ooo0oo0oo0oao
O 0Ooogooo
O Ooo0oooao
O OooOooo

O

O

ooooooooboboOoooooooobobooboboocooooooobobDbOOo0ond

O Anderson, 19850 Johnson, 19870 Sullender, 20000 0 00 OGO OOOOAO
200 0000000000000 0O0ODORSV-ADBO O OGO OOODOSB3%OOOO
0o0oo0o0oooooDoDoDoOoo0O0o0o0o0ooDoDoDoDoOoOOo0O0OoooOooDoDDODDoDOoOOoaO
10 O Collins, 19960 O

Oad

RSvOOOOOODDODOOOOOODIFODIFADD OO OOOO0OODODODOOOOELISADOOO
RT-PCRO0O00O0O0O0O0ODODDODOODODODOODOODODDDOOODOOODODODDDODODO
Rothbarth, 19880 Van Milaan, 19940 Coggins, 19980 O hRSVO O OO DO OOODOOO

oad

© OO0 od
) >
‘QDDDDDDD

O Ooooo

O

OooOooooOoooe Qg

O bRSVO O

O

oo oooooogogoog
o R |

OOoo0ooooaog

O

OD0OOoRSVO OO ODODORSVOORSVO OODODODOODbRSVOD DO ODOOO
hRSVO O OODODODODUOUOOODODDODDDODOODORSVNODOODODODOOOOOo
0OO0o0ooooDoocollins, 19960 000 000O0RSVOODODODOODO
0000000000000 O00DO0ORT-PCROODDODOODDODOOODOO
00 0O Uttenthal, 19960 Valarcher, 19990 Oberst, 19930 Vilcek, 19

g oo
ooad
ooano
u oo

O Ooooo

g
ooooooooboboOoooooooooboobooooooooooboboODboOOonond
cONAO O OO OOOOoODODDOCOOO0OO0OOOoOoooDDOOONhRRSVO OODbRSVO OO
O0D0O0O0Q0CDODOOOQOObpRSVOOODOOONKRSVOOOOODODOOOODOO
ODbRSVOOhRSVO OO GUOODODODOODDODFOODODDODODODODODDODODODODOO
O0oO0oOooecOO0oO0oO0oOoOoOohRSVYDODOOOOOANRSYODbRSVOODODOOOOOO
O0000653%0 00 28%0 O Prozzi, 19970 Lerch, 19900 O hRSVO O O bRSVO

FOOOOODODODOODODDODODODODDODDODODODODODDODODODODODOODbBRSVOFODODOO

hRSYVO 800 81%0 0D 0D 0D OO DODODODODO200 hRSVO O O OFOODODO9OWO OO OOOAO
Walravens, K. 19900 0O

gooogobao

hRSVO O DbRSVOO DO OODOCODODOODOODOOOODOODODOOODODOOODBRSVODDO OODO
ooooobobobODoODOoOOoOO0oO0ooooobobAOBOUOOABOOGHOOOOOGOODODODODO
oooooooboDbDooO0oo0o0o0ooooobDDboDOoOD0O0OO0OdFRurze, 19940 Prozzi, 19970 E

Ivander,

19980 O bRSVO OO DO ONKRSVODODOOODODODODODODOODODODODODDODDODOODOGDO

ooooooooobooooooooooooboooooooooooboboOoboooOoOogoan
OCoo0O00oooOo0oO0O0ooDoDOoOoOoooDOoO0oOooOO0OdeElvander, 19960 0O
oooooao

gooRSsVvODODOODDODOODORDDOOoRSVO O LeaMaster, 19830 0O O 0O 0O O O cRSVO O
Lehmkuhl, 19800 00 00000000 0CDOOOOCODOORSVDOOODDOOODRDOO96%

O0Ooo0oo0ooao

oooooooboooooooooooooboooooOoooooboobooobooOogoao
oooooooboooooogoo

ooooao
oooooooooboooooogooooooboobooi1ocooboboboboooooooooDoao
PYMO O O O O

ooooao

pyvmObOooooooobooboobooobooboboobooboobogoboobodob
gbooobooboooboooboobobooboooobooboobooobooboobad
ocooooooOO0OO0oOooobOOooooDbDO0O0oOooODbODOO0DOoO0DbODDbOO0OO0OD0ODODaORIChter, 1
9880 Weir, 19880 O

ugboodagbad

PYMO OOhRSVD O OOODODOODODODDODODODONDOOODOOOODODODODOPODODODO
gobooobooobooobooobooboobooboboooboobooboobooboban

10

20

30

40

50



(63) JP 2004-531220 A 2004.10.14

OCo0O0D00O0OO0OD0OO00O0O0ODO0OO0DO0ODODODDO0OOOD0DODRDChambers
1989al D PYMO OO OODODDODDODDDODODODODOOOOO

ooooooooao

1990al0 Gimenez, Ling,

goao
, 19840
ooooooooobooooooooooooboocoooooooRrRSsVOOOOODODODOO
gooobooboooboogobobooboboobobooboobobogbondDbResvd
ucbooobooboooooboooobooboocooepywooobooboooobod
ooooooooobooooooehooouoooooobooooooooooOoboDboDbOOoOO0Ond
ooooooooobooboo0ogooooooobooobo0oo0oooooooboDODbOLing, 19
89b0 O
oooooao

PYMOOOOOhRSVOOODODODODODDOODODODODS ODOD200b0000CODDODOODODOO
OCoOO0DO0O0OD0OD0ODD0OO0O0OO0O0ODOO0OAOChambers, 1990ad Chambers, 1990b0 O PVMO NS10O NS
20000 000DDOOCOO0O0OhRKRSVOODDDOOOOOOOODDODDDOODODGDODAOChambers, 1
oI0 0pPYMO D ODOODOOOOCODKSODODODDODODOODOOODODORDOUOND®GO%D FO 3
gu4o0w0 0O ODODDOOODODO(M@MODOODODOS31%0 0 )D Barr, 19910 Barr, 19940 Cham
bers, 19920 O PYMO PO O DO DO ORSVOAPVOOODDOOOOOZ2O00RFOD OO OOOOO
cooooooOOoO0oOooooOopPMOOODOODOOOODOColNins, 199600 0 00O PV
MmOoooooooOoODDODOoOOoOOooouooooobooboooooooooobooboooooogdo
oboooboobobooboooan

oooooao

BEEOR ; Za—FUANABEHN 2~ BV INABOEBY 1 N AMOT 3 7 BAARE

[
[
[ BiaT hRSV hRSY ORSV # hRSV | bRSY #f hRSV | bRSV &t oRSY | PVM 3¢ hRSV
[
[ NSl 87 68~69Y 89 %
[ NS§2 92 §3~84 87 %
. N 96 93 60
. P — 81
oM — 89
. F 89 80~81 38~4(
[ G 53 88~100 21~129 38~41 60~62 %
: M2 92 94 41

SH 76 45~50 56
[ L —
E % W3 AR R 1R R ol
OoOooOooogao
go0ooooogogooadg
gododddddddodouoAPVMOUODDODDUUUUUUUUUUUUUOOOAO Mcbouga
11, 19860 Collins, 19880 0 0000000 DO0O0ODOOODOOOOOTRTVOODOODODO
googoogogogodouogooyggouoopopootooyooooyo ooy oDy oDyt oygouUoDbo
googoocgoouodpouofoogooopoboDuotooo oo oot oo oo Db toooooDbo
goooooooooooooooooo0ooogooyggoooo oo uooooooooooooao
googoogoooouofoogoooopobDoo ooy oo ooy oo Db oo ooDobo
O00D0O0D0DO0O0D0DO0O0DD0ODOSHSOO ODOOO0DOCook, 200000000 00O0O00OO0OHQPle

iomorphic0 00D DDODOOOOOOOODODODOvYOeGeOONMOOOODOOOODODODODRO
oooooooobDooooooooooRNADODDDODDDODOODOOOOOOODDODOC
ollins, 19860 Giraud, 19860 O 0O DOD O O0O0DOCDODOOOODODOOOODODDOOODOODOO
obooobooAPVDODOODODOODORNDOODODODDODO20000DO0OO
uboboobouoboooobdooboobooboooooAPpVOObOboooobod
OoOO0D0O0OD0OO0O0OD0O0OO0OO0OD0OO0OO0OO0O0ODCollins, 1988; Ling, 19880 Cavanagh, 19880
a

10

20

30

40

50



(64) JP 2004-531220 A 2004.10.14

OoDo0oooo

APVOODDODOODOOOOONSIOOONS200000O0D0DODODODO0O3 -N-P-M-F-M2-SH
-6-L-5" 0 O0O0ORSVOODODOODODODODODOQODODODODODDODODODODDODODODOODODODOOA
PVOODODODOODOOODODODODDDOODOOOOODODODDDODOOOOdOPringle, 19990
O

O0oDO0oooo

O0O0O0O0O0O0ELISAD0 0D DDDDODOOOO0O0DO0DO0ODODDODDODOOOOAPVOOOOGOO
00000 ooOo00oo0oooeGDO0DO0DOO0DDODO0DOD0DDODDDODO2000000000A0
Oo0BODODOO0DODOODDODODOO3WOIOODODODODODODODODOODDODOO OCollins, 19930 Juhas
z, 19940 00000000000 DODDO0O0O0O0OOOOAPVOCook, 19990 00 0 0O ADO DO
000000 OQ0DODDODO0DODODODODODODODODODODODODODUODODODDODDODODOODDODOOOCOo
000000 Seal, 19980 Seal, 20000 0 0D 0000200 0A00B APVOODODODOODOODO
O0O0D0DO0oA0BODOCOOODODDODODODODODODOODODDOFODLODOGOHOOOOODRDO
00000000000 oD0U00oo0oDO0DU0DO0ooDoODOoD0ODODDOODODOOOODBayon-Aub
oyer, 20000 O

Oo0Do0oooao

APVOODDOODODODODDODODODODODODODOODODODUOtracheal organ0 00 0O OT7T0COO0OO

VeroUOOODODDODOOODOOODOODODDDODOOODOOOoOODODDDODODODCPED DO OOO
oooooooooboooooooooooooboocPEODDDOOOOOOOOOODODDODOO
gbooobooboboobo0oboboboobOob0OoOBuys, 19890 0IFODODOODOO
oooooooobDoOooooooooooboboOoOoOO0oOoOoon0on0oonEeLIsA 00O APVO OO
ocooooooOoOO0oooobOoOooooDoOoOoDooODbOO0OO0ODbDo Loan, 19890 Gulati, 200
ocoboobDOoAPVODOODODODDODOODOODODODOPCRIDDODOODODODODODOORDO
OCoO0oO0O0oooOO00O0ooObOO0oO0ooOo0DOO0O0OODaDODBayon-Auboyer, 19990 Shin, 20000
O

gooogbad

Alansari, H and Potgieter, L.N.D. 1994. Nucleotide and predicted amino acid sequ
ence analysis of the ovine respiratory syncytial virus non-structural 1C and 1B
genes and the small hydrophobic protein gene. J. Gen. Virol. 75: 401-404.
Alansari, H., Duncan R.B., Baker, J.C.0 O O Potgieter, L.N. 1999. Analysis of ru
minant respiratory syncytial virus isolates by RNAse protection of the G glycopr
otein transcripts. J. Vet. Diagn. Invest. 11:215-20.

Anderson, L.J., Hierholzer, J.C., Tsou, C., Hendry, R.M., Fernic, B.F., Stone, Y
.0 O O MclIntosh, K. 1985. Antigenic characterization of respiratory syncytial vi
rus strains with monoclonal antibodies. J. Inf. Dis. 151:626-633.

Barr, J., Chambers, Pringle, C.R., Easton, A.J. 1991. Sequence of the major nucl
eocapside protein gene of pneumonia virus of mice: sequence comparisons suggest
structural homology between nucleocapside proteins of pneumoviruses, paramyxovir
uses, rhabdoviruses and filoviruses. J. Gen. Virol. 72:677-685.

Barr, J., Chambers, P., Harriott, P., Pringle, C.R.O O O Easton, A.J. 1994. Sequ
ence of the phosphoprotein gene of pneumonia virus of mice: expression of multip
le proteins from two overlapping rading frames. J. Virol. 68:5330-5334.
Bayon-Auboyer, M.H., Jestin, V., Toquin, D., Cherbonnel, M.O O O Eteradosi, N. 1
999. Comparison of F-, G- and N-based RT-PCR protocols with conventional virolog
ical procedures for the detection and typing of turkey rhinotracheitis virus. Ar
ch. Vir. 144: 1091-11009.

Bayon-Auboyer, M.H., Arnauld, C., Toquin, D.O O O Eterradossi, N. 2000. Nucleoti
de sequences of the F, L and G protein genes of two non-A/non-B avian pneumoviru
ses (APV) reveal a novel APC subgroup. J. Gen. Virol. 81: 2723-2733.

Buys, S.B., Du Preez, J.H.O O O Els, H.J. 1989. The isolation and attenuation of

10

20

30

40

50



(65) JP 2004-531220 A 2004.10.14

a virus causing rhinotracheitis in turkeys in South Africa. Ondersteproot J. Ve

t. Res. 56:87-98

Cavanagh, D.O O O Barrett, T. 1988. Pneumovirus-like characteristics of the mRNA
and proteins of turkey rhinotracheitis virus. Virus Res. 11:241-256.

Chambers, P., Pringle, C.R.0O O O Easton, A.J. 1990a. Molecular cloning of pneumo
nia virus of mice. J. Virol. 64:1869-1872.

Chambers, P., Matthews, D.A., Pringle, C.R.O O O Easton, A.J. 1990b. The nucleot
ide sequences of intergenic regions between nine genes of pneumonia virus of mic

e establish the physical order of these genes in the viral genome. Virus Res. 18
1263-270.

Chambers, P., Pringles, C.R.O O O Easton, A.J. 1991. Genes 1 and 2 of pneumonia

virus of mice encode proteins which have little homology with the 1C and 1B prot

eins of human respiratory syncytial virus. J. Gen. Vir. 72:2545-2549.

Chambers, P. Pringle CR, Easton AJ. 1992. Sequence analysis of the gene encding

the fusion glycoprotein of pneumonia virus of mice suggests possible conserved s

econdary structure elements in paramyxovirus fusion glycoproteins. J. Gen. Virol
73:1717-1724.

Coggins, W.B., Lefkowitz, E.J.O O O Sullender, W.M. 1998. Genetic variability am

ong group A and group B respiratory syncytial viruses in a children’ s hospital.
J. Clin. Microbiol. 36:3552-3557.

Collins, M.S.O O O Gough, R.E., Lister, S.A., Chettle, NO O O Eddy, R. 1986. Fur

ther characterisation of a virus associated with turkey rhinotracheitis. Vet. Re

c. 119:606.

Collins, M.S.O O O Gough, R.E. 1988. Characterisation of a virus associated with
turkey rhinotracheitis. J. Gen. Virol. 69:909-916.

Collins, M.S., Gough, R.E.O O O Alexander, D.J. 1993. Antigenic differentiation

of avian pneumovirus isolates using polyclonal antisera and mouse monoclonal ant
ibodies. Avian Pathology 22:469-479.

Collins, P.L, MclIntosh, K., Chanock, R.M. 196. Respiratory syncytial virus. P. 1

313-1351. In: B.N. Fields, D.M. KnipeO O OP.M. Howley (O ). Fields virology, O

30 , 010 Lippincott-Raven, Philadelphia, Pa, USA.

Cock, J.K.A., Huggins, M.B., Orbell, S.J.0 O O Senne, D.A. 1999. Preliminary ant
igenic characterization of an avian pneumovirus isolated from commercial turkeys
in Colorado, USA. Avian pathol. 28:607-617.

Cook, J.K.A. 2000. Avian rhinotracheitis. Rev. Sci.tech. offint. Epiz. 19:602-61

3.

Dowell, S.F., Anderson, L.J., Gary, H.E., Erdman, D.D., Plouffe, J.F., File, T.M
., Marston, B.J.0O O O Breiman, R.F. 1006. Respiratory syncytial virus is an impo
rtant cause of community-acquired lower respiratory infection among hospitalized
adults. J. Infect. Dis. 174:456-462.

Elvander, M. 1996. Severe respiratory disease in dairy cows caused by infection

with bovine respiratory syncytial virus. Vet. Rec. 138:101-105.

Elvander, M., Vilcek, S., Baule, C., Uttenthal, A., Ballagi-Pordany, A.O O O Bel

ak, S. 1998.

Genetic and antigenic analysis of the G attachment protein of bovine respiratory
syncytial virus strains. J. Gen. Virol. 79:2939-2946.

Englund, J.A., Anderson, L.J.0O O O Rhame, F.S. 1991. Nosocomial transmission of
respiratory syncytial virus in immunocompromised adults. J. Clin. Microbiol. 29:
115-119.

Falsey, A.R.O O O Walsh, E.E. 2000. Respiratory syncytial virus infection in adu

10

20

30

40

50



(66) JP 2004-531220 A 2004.10.14

Its. Clin. Microb. Rev. 13:371-84.

Furze, J., Wertz, G., Lerch, R.O O O Taylor, G. 1994. Antigenic heterogeneity of
the attachment protein of bovine respiratory syncytial virus. J. Gen. Virol. 75
1363-370.

gooogogad

Gimenez, H.B., Cash, P.O O O Melvin, W.T. 1984. Monoclonal antibodies to human r
espiratory syncytial virus and their use in comparison of different virus isolat
es. J. Gen. Virol. 65:963-971.

Gulati, B.R., Cameron, K.T., Seal, B.S., Goyal, S.M., Halvorson, D.A.0O O O Njeng
a, M.K. 2000.

Development of a highly sensitive and specific enzyme-linked immunosorbent assay
based on recombinant matrix protein for detection of avian pneumovirus antibodi
es. J. Clin. Microbiol. 38:4010-4.

Johnson, P.R., Spriggs, M.K., Olimsted, R.A.O O O Collins, P.L. 1987. The G glyc
oprotein of human respiratory syncytial virus subgroups A and B: extensive seque
nce divergence between antigenically related proteins. Proc. Natl. Acad. Sci. US

A 84:5625-5629.

Juhasz, K.O O 0O Easton, A.J. 1994. Extensive sequence variation in the attachmen
t (G) protein gene of avian pneumovirus: evidence for two distinct subgroups. G.
Gen. Virol. 75:2873-2880.

LeaMaster, B.R., Evermann, J.F., Mueller, M.K., Prieur, M.K.O O O Schlie, J.V. 1
983. Serologic stidies on naturally occurring respiratory syncytial virus and Ha
emophilus sommus infections in sheep. American Association of Veterinary Laborat
ory Diagnosticians 26:265-276.

LeHmkuhl, H.D., Smith, M_H., Cutlip, R.C. 1980. Morphogenesis and structure of c
aprine respiratory syncytial virus. Arch. Vir. 65:269-76.

Lerch, R.A., Anderson, KO O O Wertz, G.W. 1990. Nucleotide sequence analysis and
expression from recombinant vectors demonstrate that the attachment protein G o
f bovine respiratory syncytial virus is distinct from that of human respiratory
syncytial virus. J. Virol. 64:5559-5569.

Ling, R.O O O Pringle, C.R. 1988. Turkey rhinotracheitis virus: in vivo and in v
itro polypeptide synthesis. J. Gen. Virol. 69:917-923.

Ling, R.O O O Pringle, C.R. 1989a. Polypeptides of pneumonia virus of mice. 1. 1
mmunological cross-reactions and post-translational modifications. J. Gen. Virol

70:1427-1440.

Ling, R.O O O Pringle, C.R. 1989b. Polypeptides of pneumonia virus of mice. I1I.
Characterization of the glycoproteins. J. Gen. Virol. 70:1441-1452.

McDougall, J.S.0O O O Cook, J.K.A. 1986. Turkey rhinotracheitis: preliminary inve
stigations. Vet. Rec. 118:206-207.

Oberst, R.D., M.P. Hays, K.J. Hennessy, L.C. Stine, J.F. EvermannO O 0O Kelling,
C.L. 1993. Characteristic differences in reverse transcription polymerase chain
reaction product of ovine, bovine and human respiratory syncytial viruses. J. Ve
t. Diagn. Investg. 5:322-328.

0’ Loan, C.J., Allan, G., Baxter-Hohne, C.O O O McNulty, M_.S. 1989. An improved
ELISA and serum neutralisation test for the detection of turkey rhinotracheitis

virus antibodies. J. Virol. Meth. 25:271-282.

Paccaud, M.F.O O O Jacquier, C., 1979. A respiratory syncytial virus of bovine o
rigin. Arch. Ges. Virusforsch. 30:327-342.

Pringle, C.R. 1999 Virus taxonomy at the Xith international congress of virology

Sydney, Australia 1999. Arch. Virol. 144/2:2065-2070.

10

20

30

40

50



(67) JP 2004-531220 A 2004.10.14

Prozzi, D., Walravens, K., Langedijk, J.P_.M., Daus, F., Kramps, J.A.0O O O Letess

on, J.J. 1997. Antigenic and molecular analysis of the variability of bovine res

piratory syncytial virus G glycoprotein. J. Gen. 78:359-366.

Randhawa, j.S., Marriott, A.C., Pringle, C.R.O O O A.J. Easton 1997. Rescue of s

ynthetic minireplicons establish the absence of the NS1 and NS2 genes from avian
pneumoviruses. J. Virol. 71:9849-9854.

Richter, C.B., Thigpen, J.E., Richter, C.S.0 O O Mackenzie, J.M. 1988. Fatal pne

umonia with terminal emaciation in nude mice caused by pneumonia virus of mice.

Lab. Anim. Sci. 38:255-261.

Rothbarth, P.H., Habova, J.J.0O O O Masurel, N. 1988. Rapid diagnosis of infectio

ns caused by respiratory syncytial virus. Infection 16:252.

Seal, B.S. 1988. Matrix protein gene nucleotide and predicted amino acid sequenc

e demonstrate that the first US avian pneumovirus isolate is distinct from Europ

ean strans. Virus Res. 58:45-52.

Seal, B.S., Sellers, H.S., Meinersmann, R.J. 2000. Fusion protein predicted amin

0o acid sequence of the first US avian pneumovirus isolate and lack of heterogene

ity among other US isolates. Virus Res. 66:139-147.

Selwyn, B.J. 1990. The epidemiology of acute respiratory tract infection on youn

g children: comparison findings from several developing countries. Rev. Infect.

Dis. 12:S870-S888.

Shin, H.J., Rajashekara, G., Jirjis, F.F., Shaw, D.P., Goyal, S.M., Halvorson, D

.A.0 O O Nagaraja, K.V. 2000. Specific detection of avian pneumovirus (APV) US i

solates by RT-PCR. Arch. Virol. 145:1239-1246.

Sullender, W.M. 2000. Respiratory syncytial virus genetic and antigenic diversit

y. Clin. Microb. Rev. 13:1-15.

Trudel, M., Nadon, F., Sinnard, C., Belanger, F., Alain, R., Segquin, C.0O O O Lus

sier, G. 1989. Comparison of caprine, human and bovine strains of respiratory sy

ncytial virus. Arch. Vir. 107:141-149.

Uttenthal, A., Jensen, N.P.B.O O O Blom, J.Y. 1996. Viral aetiology of enzootic

pneumonia in Danish dairy herds, diagnostic tools and epidemiology. Vet. Rec. 13

9, 114-117.

Valarcher, J., Bourhy, H., Gelfi, J.0O O O Schelcher, F. 1999. Evaluation of a ne

sted reverse transcription-PCR assay based on the nucleoprotein gene for diagnos

is of spontaneous and experimental bovine respiratory syncytial virus infections
J. Clin. Microb. 37:1858-1862.

Van Milaan, A.J., Sprenger, J.J., Rothbarth, P_H., Brandenburg, A.H., Masurel, N

.0 00O Claas, E.C. 1994. Detection of respiratory syncytial virus by RNA-polymer

ase chain reaction and differentiation of subgroups with oligonucleotide probes.
J. Med. Virol. 44:80-87.

Vilcek, S, Elvander, M., Ballagi-Pordany, A.0O O O Belak, S. 1994. Development of
nested PCR assays for detection of bovine respiratory syncytial virus clinical

samples. J. Clin. Microb. 32:2225-2231.

Walravens, K., Kettmann, R., Collard, A., Coppe. P.O O O Burny, A., 1990. Sequen

ce comparison between the fusion protein of human and bovine respiratory syncyti

al viruses. J. Gen. Virol. 71: 3009-3014.

Weir, E.C., Brownstein, D.G., Smith, A.L.O O O Johnson, E.A. 1988. Respiratory d

isease and wasting in athymic mice infected with pneumonia virus of mice. Lab. A

nim. Sci. 34:35-37.

OooooooDooo

gooooad

10

20

30

40

50



ooooooilAbbObOoOoQoo0-1000obobobOOO0OU0OOoOooobobobOoOoboooooao
oboooboooboobobooboooboobooobi1ooo0an
ooooooisO0OO0OO0OO0oO0oOooooobobODOOOO0OOoOooooboboDboOobooooooao
ooooboboooovpvhbDoboooobog20000
ooooo200000000O0DOO0-100 0 0ORAP-PCROOORT-PCROOOOOOOOOO
oooooooooODoODOoOoOOoAPVMDOOOOOOOOOOO
goooboo3sooobooobooboboobobobooboobooobogoboooo-10o O
oNOPOMOOOFOORFOODODDOOOOS3-100OO0OO0OOOOOODDODDOOODOOOOOO
oooooobooooano
ooooooosggoooooobobobooooooooobobobooogooo-100 0O
oNOPOMOOOFOORFOODODOOOO3-2000000O0O0O0DODDODOOODOOOOOO
oooobooboobooboao
ooooooosgoooooooboooooooooooobooobooogoooeo-1000
ONOPOMOOOFOORFO O ODDDOOO3-300LOO0OD0O0OO0OPCROOSOOOPCRODOVY
o0ooooobooobon
ooooo40000ooobobobDbOOO0OO0OO0oOooooboboboOoOOOooOoo-10NgOPOMODO
OFOORFO O ODODDODOOOOOO
ooooosoosesboboowvPvDDODOAPV-COODODODOODOOOOODDDOOOFRDDORO
oADONOOODOBOOMOOOOCOOOOLOOOUODDODOORFODODOOOOOOOOOO
oo

ooooooooeADONMPYVODDDOOO-100O0O0O03 ODOOODDODDODDOOOOOOOOO
oooooobobooooog

gboooboobeADOMPVODOOO-10D0O0D0O03 ODODOODDOODDOODODODODODO
ooooooboboDbDOoOO0OO0oO0odeA-2006A-100000O0OO
oooooobobeAOONMPVODDOOO-100O0O0O03 ODOOODODDODDOOOOOOOOO
O0o0oooooboDDbDOoOO0OO0OO0OgdeA-3006A-20 000000
ooooooesbOOMPVODODOOO-1OOODODOOOODODODOLOODODODOSOOODODOODODADO
ooooobooboboboobogogbooobooboo
ooooooecobOMPVODODOO-1ODOOODOOOOODODLOODODODOO OO 10000
oooooao

gooobryoOovMpvbbDgoo-10000nooobonon

ooooosgoowvMpv OoooooobobobDOOOOOOoOoOoOobObODDODOOOOOoOooOoao
ooooooao
ooooosesoowvMPvbOOooooooooDbDOOODODOOOoDOoOODDODODODOOOOO
ooooooobooooood
gooobole0boMPpvDOODODODODOODDODODODDOODDODOODODODDO
uobooobooboobooboobooboooad
oooooonnoowwvooOODODOOOOOooooOooOOOOOOOOoooOoDODbODDOOOO
ooooobooboobooboogoboao

oooooo0o120o0MPVYOM200RFO D O0DODODOOCOCOOOOM2O00RFOOOOODODOODODAO
ooogao

00000010 oOMPVOSHOORFO OO DDODOODOOOODOO
oooooo4oodMPvOGOORFO O OO OOODODDOODODO

goooboisoogMpvb D000 bbooboboobooboboobobDboo
uoboooboobooboooobaoodan
ooooobolebcOMPVOODODODOOOOOOOOODODODOM2-100O0LOORFODOODO DO
gooooboao

OCoO0oO0oOooi17vOoOnwRMPVODOOOO-10000O000DOOOO
OO0OO0D0O0OD0D0O18002000000000hKMPVO0 OO0 0OAPYV-ADDOOAPYV-CODOODOO
ao

(68) JP 2004-531220 A 2004.10.14

10

20

30

40

50



(69) JP 2004-531220 A 2004.10.14

Oo0O0O00018002000000000hnNKMPYD OO OAPV-AODODAPYV-COOODDOO

O O
O
O
O
O

190 020000000C00NKMPYODODOOAPYV-ADOODOAPYV-CODOOODODOO
200 0200000000 OhKPVOODODOOOOCODODOOODDODOOOGO

210
uo
220
oo
230
g
20 0200000000 OhKPYVOOCODOM2-100000000D00O00O00OO
O
250 020000000C00hNKMPVOO0OM2-200000000000D000
u
260 020 0000000COnKWPVODDDOODOOODDODOODODDODDOODOGO
oooa
270 02000000000nKPVOIDDDOODOOCODDODOOODDODOOODOGO
oo
280 020000000 O0COhKPVYOOOCDOOOCDODOOODODDODOONDOO
oooooooao
290 O ned/00/7010 0 0000 Oned/99/010 00 0012000000000
u
O

200 000000COChMPvO00O0DODDODOOOODOOOOODODDO

2000 0000DOO0ONRKPYVOODOOOOODOODOODOOODODO
oo
20000000CDOO0OAKPYVOODOOOOODODOOOODOOODODGO

O Ooooo

Ooooooooooooooogoooog
OoooDooooooooooggogoooog
OO0 ooDoogogUoooDoDoogog4goooog

Oo0ooooooooooooooooooooogooao

uo oooooooORT-PCREODOO0OODODOOCOOO O OODODO O O
goNoO D ODODOOONO ODDODOOO0OO0O O ODDOODO ODODOO

Oooooooo0ooDoooooooooog

g 0O
120 O O
ooogao
GP10O 30
ooogao
OO0O0O00OD30B00nNned/99/010 000 O O ned/00/010 GP8O 90 O O O ned/99/010 GP
1001101200000 000000DDO0OCOO0OO0O0O00O0D0CODODRDNed/00/010 0 0O ned/99/01
oooogigcoooooano

OD0O0O00O0D310 0 ned/00/010 0 0 ned/99/010 000000000000 DO0O0ODODOGO
O000O0Oned/00/010 O O ned/99/01 ELISAD OO DO OOAO
OCoOO00O03O0o00000o0-1/00-10020000000099-1/99-1002000000
099-1/00-10 00020000 00000-1/799-1000000C0OO0O0O0UNnNed/00/010 O O ne
d/99/01 ELISAD DO O OO IO O DOOODO
OoOO0O0O0OD0s3300hwnPVODOOOOCODOODODOAPVODDODOOODODOODODODODOO
O

OO0O00O0OD340 0 ned/700/010 0 O ned/799/010 0000000000 nNed/00/010 ned/9
9/010 0DAPYV-COO0O0O0DOOOODDOOODODO
OO0O0O0O0OD3500ned/00/01002000000000000C0000000000AO0RT
-PCROODODOOOCOOOOOO0D O ODOOO O OOOND OOOODODOD O OOOOd
1000 O0OooOOObOO

OO0O0O0O0ODOS36A00Oned/00/010 0000000020000 00000neds00/010 00
O 1gAD IgMO D O 1g60 0 0 0 O O 0O 36BO O ned/00/0100 0 0002000000000
APVO O OO Ig6OD OO OO0

OCoO0D0O0OO03700000D0O0O000ChKwPY 1gGO0O0DOOOO0CDODOAOANKMPY ELISAO O O AP
vOODELISADODDODDODOOOOOOOOoan

O

oooooooooboooo2000b0b0oo0ooooooonD

30A0 O ned/00/010 O O O O O ned/00/010 GP40 50 60 O O O ned/99/01
O

O
a
O
goooboobgnb 0O00O00ned/00/010 O O ned/99/010 O O O 196

Ooooooooooooooo0o oo oDooo o ooDoooogogogoao

10

20

30

40



(70) JP 2004-531220 A 2004.10.14

ooagogao goooao

*1 *2
FENT vEABL VA NVADRT v 2 AV,
PRSV  PMV  RPV-A APV-C APV-B FEWMBFECTHELIZL MBI SINPVO M IEE MR
0,77 0,87 0,75
9,37 0,37 0,37 JE— <
0,35 0,36 0,35 ST A VANARIT A
0,37 0,38 0,38
ki S (F) O BBLEN O BEON O REBRLEN  BHON I
1,00
<1 20 5 12 3 16~32
bRSV APV-C APV-B ™
0,22 0,52 0,40 1~2 20 11 13 4 16~32
0,59 0,21 0,18
1,00 0,23 0,21 2~5 20 14 8 3 ~512
- 0,23 0,21
0,42 1,00 - ~25
11’00 ol 12 5~10 20 20 4 4 32~256
- - — 1,00
r 10~20 20 20 4 3 32~128
hRSV  bRSV PVM  APV-A APV-C APV~
00-1 0,32 0,33 0,37 0,67 0,80 0,6: >20 20 20 4 3 32~128
hRSV L,00 6,82 0,40 0,35 0,35 o33
bRSV 1,00 0,41 0,34 0,36 0,34 ~99! 2 b~
PVM 0,38 0,38 0,39 8~99 & e H " e
APV-A 1,00 0,72 0,84 —
BPV-C  -mm 1,00 0,72 &= ==
APV-B - 1,00 19584 ITEREY L 7 MK & BT\ T MV SRS 4T
P
00-1 hRSV  bRSV PMV  APV-A APV-C
00-1 1,00 0,25 0,26 0,27 0,55 06,67 D D
0,81 0,30 0,28 o265
00
— 1,00 0,23 0,27
1,00 0,52 7 8 9 10 11 12 13
S~ 1loo g 12348678 L 1 T Twaanke
prsy movn O 7 I L APy
0,35 0,56 3 45607 8 9/10
0,79 0,36 z —4I= - - RAP PCR
1,00 0,35 = _—
1,00 -
RT-PCR
bRSV APV-A

00-1 °1,00 " 0,300 0,30 0753~
BRSV  — 1,00 0,83 0,34
PRSV  ~—— - 1,00 0,32
RPV-A  --= - oo 1009

googobao gooooad

TR I RELSASE

mEUry

00-1 ¥P VoA

V.M. . SSTSADL, TKE. INVN. LVRQISTIK.

A.SKVK.N.TIN.DQL.S5.K.
M ...DRLK.M.V.N.DSL.SNCK.SVT.ST.DV.S.SGHAM. KALARYD. MF. LTARWRCEEV.

LAY,

D.GVG. ADDVERTT. EA, GRMVR . KV-QLTK. K.

LV,
CL. VKS, LITVKDLTMKTENP..  E1.
L. .KN.LYIVE. IZPTR-RP. .E.

RQDY. G, EMKEEY. TLSSETSETQVN, EY .S. . SYKI. . .M~ EVAPEY. HDS.
PV TIKEQS.EYKI.V...V.IDARNIADIEIQ, .GV, KE. . T6-ARL,D.R.HD. . .

LEK. . . YYVITN. K. TR , ST, P
VIOV LHDVIMN. K. T. .S..

-EYAQKE.G.A. 29
-EYAQKE.G.A. 29
\EYAQKQ.G.A. 29

KHPHLIOV. VHF. I..0S.TRG. .RV.GI.AGL. ..
. B.YIDV. .TF.L.0S. VRG. ..V.G. .SGL. ..

RSV .EK.APE-—.H.ED.NNK.TK. KK.DS.ISVIS 45
EVM  .BK.APE-——.V.ED.N.K..E.LKHRSFPSE.P LRSSEK. . SERVA. ND.E. .. ~——PTTPEP. PEON. EEQPKESD 92
00-1 B -

-~ KRSV NYINNQ.LPIV.QQS.R.SNIETVIE.Q.K. SS.VOI. . QSYSTMSTIKEEY 29
:g_g —m'lgxmﬁ'hwfmpmsmel;::{ﬂ; BV N.I..E.LPK..RVS..VE.ITAVIR.Q.L. +-SSK. IM. .N.LAT. SS.NRDT 26
BRSY

hRSV  .DI.VIK. .
PV VDI.TMHVC. .PDNPEHSKKPCCSDDID.KKT-——R . BM. T.VEP.

-SEKMA. DISOE, B.NPTS K. SDLL.

DR.RT.D. 21
29

2 N Tesm: LD YV L.
20 KNLYV. .E.TINYY. .1V, .5.E.DASTS. .N 49
2 EV.KST.VR.E.IVIKY. .1S. .D.K.D. . IRD.E 5
:4 : - B 5
~—-ESAKEDLDV. . MGINF-. LT 4 Db G~—ADA. SKA. TA.~-A. WIV. . IFFL, AVIYYCSRVR. TKEKHDY . ATT. HSSURYVorr— -G 53
EV.S.I.AL—R.TIIY. . SULT . VGIAYYVV. . R.BK, SNGY. KTT. GS. M, 53

He-SVDVG. ST. NVV. TTL. . V. V. VITML, LTS 57
X i—NVNTG. ST.NIK.TTT. .V, I.VLLSE. AIGLLLYC. BN, 57
T R, .NTRTFEKA. DQL. DLSENREN. NINKSY. LITLLEVVM. TT1 53




JP 2004-531220 A 2004.10.14

1)

ggooao

oooooan

LAY A Z—ERAP PCREFA 8

= Q IS
> o
€gi3e; 2 533
o [=] (=1
bAA o S cVu a <
2 g =
z
3 g
Q ;-]
2 > m o
28%s9z 2. 232
25538 Ly ZLgg
o a &
< a
g ﬂ L
© o
EZ88 92958 SR8KN 'RISR8
£33 BT
BEd R
T mum
B kel
]
A E
g EC
T
M
L.“ )
g
k|

00-1 fragment 8

K.

«D..EV..K.VT..

00-1 fragent B IM--KVHSCEL--

TTT. .F.KIIR.ATE. .DV.VYA.INK.G.

L.TY.SMT.S.QIATTN. . (KEIR.AIE, .IV.VYA.INK.G.

L.7Y.SLSTS.

APV
RSV
hesv

Q0-1 fragrent 8

D.IEH. ,DS.1I. .DV.QSY.CL. .50.5A, .~=RK. SLNEF..
+LIH. .NLYIK. .NILTQY. SN. .KNH. FT. IDNQT . SGRD. TING.

'PDQPIKTTILCKLLSSMSHP. T, LIH, .NGYTK. . DILTQY. TN.ARNH. ¥ . .IDT.T. . ERQ. TIXQ.

OKDPTRTTLLKKIMCSMQHP. .

LAY 25 —¥RAP PCRETA 9 /10

00-1 fragment B

APY-
LRSV
hRSV

JIN. .G..TM.IQIMK 76
V.G, . TL. IQIMK 77

IV.A.TSC, .C.. . TV.ILLT 72

SL.SQYVELFLSNK. T NSPHTSSNLVLVH. MSD. . LHKYV-~-
. ISD. . . NTYT-

x

00-1 Eragment 9/10 —

ogooao

10
11

1

00-1 f£ragment 9/10 IENNIFKKDWGDGFISDHAFMDFKIFLCVFKTKLLC

APV-R
bRSV
hRSV

Al

99-1
99-2
94-2
-93-1
-3

94-1

00-1

01

gobooobon

ooooood

ozt

950y

a0se

E

%098

oghe

0ee

18

2008

ez

202

sz

oz

922

iz

ogel

o081

o8l

a0s

o5t

ooe

osit

ost

ATV 9T 48T Y A US I dH Y018 AN D4

ANL LS UNTND3&S02YANTOY VIOadd4Hn
118914135 iiana
..nux»uuexuznv,,>_ms(zuu,:a_._.ugdgu<>zuxv_umumm<<”x Th s
" L 1312391 toL0s ; a9 1201
SLO AT ST dT00 ML ASE XA 114930 %8 ¥ ARY ENI AN AT 00 Y s L ann
1999811 L 1vasax
SAVEVIIVOLNTONS | Y418V NAS 40U AKNKNTI S IN A0S 3 AYHE 10V 10
21 Lovaary 111¥¥29996.131 101 vvvy 1¥318¥21100v1 wovo
PHANANLY LT NN S A SO I T AY LY T A AD RO T LS AYAIAL N T YN v a3
il 1019193 193381 ¥¥o¥eL)
SIVEI LAV IV AOVLAYY YLV ADTY I VI 1418509403 1032uavi10cyens
1ovwvL e 18301 1evy
L R L L L
1
FUAS98 330483090 K64 L1118 4L LA ARG '}
1911¥;
— SN T AL H L 00 HEALNOI NS )53 YO AL
Lviteva

EEEREEEEE)

YOI N N4 U9 A NN KL H LTV Ay

AYOLITVYOAY3ES vy

V11v509:

™ i ¥130120Y

34 L Vs 2SaxNl

SAS N1 4Vl LAdLNNIIANIEDT Y|

TOH LYY A AY S S A

Lav: n

m

R EEE

LT A AL X A3 34479043758 £K306¢v 4

LY N A3 4 XdT ANy

LAYY9YY¥a2019vio1 1 191 vyanvaaL

90 VS VN AR

dOND S VYA

1111 %1706%Y740 v d4

LNYD 3T 4R LISy 4

90

193

o 1191113938 v

W g
._._nxm_._=>=>...q~>n,ma>~=>4>mu_u_l3|=|lﬁl Wi1104100¢30cs

1 LoveaL 101 3 vwyLvy LSN9IVILLIIVIIVLL

Wa0LaXda3333639851530341%XN173KY%31L7%A60N091 %5080 ¢ Haa330
151 !

M3V Y X0V IAI IOV 33K AT LN GU (908 VY1doyIvlR1483905a1 85

1¥13909v11v1¥21Y2D

TH 3318378V 318178810¥8334111853v0333N06171101va3%3 7514390

v L¥Y2399VDL1VIOVVL VLY L3I EYYaL L Lovevaviyivvves

dAMd LSS AN NN L NLSdNTN NI Y I XO0S 8 4T AN LS I I 3D dAHAAT YD
I i

13 L XL VIINALAYINdIS T LdXVAadE T 1d1312L3SALNALIAY 1165068

Lovesr ¥ DTN

—

szaaxzamx=k<m<._u<<m=usudh=xum._um=__|muI_Tqu.m.aznmnu
L11399Y920vL AVVLOVaLYLIYOL

SANTAMIYYINI 301707884813 K883 %764V 482YVYS413L1NKdAEOY Y

LLLYLIYYBY:

yEI

1at

m n

I T 9T IEVADIIAASVINIINYITETTIY IS 08 THT1IS3d8H3EATEAAS

21311511949¥¥30L1 1IYY2IIOL:

/3329V¥Y90VVLLIVIVLIL

LAD XT3 VYO LS

AR DT H T NNES AV

A9 R¥ITHLIDIYHAYOHAINAAISIY XEDN

29YYIBAYILLVLYLYYLLOLL

I EEEEEER

304718 HAARDDATOAISHY

fi

% d

O W ¥ d A8 YTV O0STAHNY

¥4 4113713843

118V

1Y 8431111 dLadvVs

4 Y40 NOJI NSO SSE AT

19984307

1vivYl

w1

VW LYY vYINal

330 AS X3 A9 H T OTHDTE3D AN NN

MO TS AL Y¥LTAADANT S

LIREY

LO1¥BVIVEL

SN ¥ 100 AY3ISOTYLEILAD

913 Y Y AN ATV HAY A

713931771 130078584

& 1139v2v38v1 181 YYgYYINYIOLLYILYILID

!
LAY L L L9 A ¥ XL KOS E XTIV AN ASTOS T E L 00 TS M N A D D H fm—oa m—
vy Ly80avYaL LLVOYLLYYYLY19292¢




JP 2004-531220 A 2004.10.14

(72)

goooao

ooooooao

ERR B O I A

1ec AL8LVLLLOYLLITIVLVLILIVOVIDL IV VS

>4xzp..~uu._Zmz._m\,amﬂzMz..m..m.;_uuzqzuum,_:>nxx»44=a>_

5L AV LIBWINVLIVYL LYLY299¥YI3 L1 1YV L SvvYDL LLLIVYYISLYYILLYOYLOVY 19190
e T T T O
0% 51 10119v4L¥vvLa98L 1a1va1 SUZTENT
ARNSAANS AR S 43 A0 0457151005080 A003 1 HNTHT LS NSy 2
90 oy sativeiaviLies " m \ovaotasay
14031411308 H AN DX A0S 1 N M NS N AY NN TN A3 A
P yiussvorwL 199 191¥99VD24VL 101301V
BV ANV LN OGN AL SN TS0 I YR L3S S A0 AT A S 4T A AN A LS 3 N xaD
O OYaIYIT L LIV IOV LYYV YOV 12432990 0 e
a - — 1 g
T e ik 'L
O LY LY LYY YOVI0 LYYV VYVYY LLYYYYLLY Y LYYV LYV LAVYVYLEVVL IOV LIYYLVIVIOVAVOL 1001
WOLAD 87344 ¥ 31 d LN Xk L1 SASATINLS 9 AY LA AT a0 LRI YS
o5 110 133491981 A¥VIDLEVYLYYA8L LYILVIL v
SN S OO ATV OSHI 18S34A00 T VANI003 42N Aa0a5 TSR AN DS
0sh 1¥30VOVDILLLLOVY YO LLIYODL LO 1YY LL¥VILVONYLIILL LOVYILOVIIVOL LLIOVIVYILOLOVIIIVVOIVY VYLV LO1YIOVIVVE
934X ST0AALNO1LALAGYADNLLASIOANTO AT (8 ASGNSES 1 82384034430
95 anovvel waaL 190

gooad

googao

2849

wre

| meme— VY IS

86LL 10020004

ElE)

BLLL £469 2169

— 1 1 eT—LgnrL—1(

[ 1

] P 1 T—1LL/ b £— 1

{82581)
s [T
661€1 2928 0209 605G

L.d T _

SIES ¢y 985y LS08 VY6T  08iE Zvic €82} 6ECl

frm

BIPS €925

T4 1 %3 0HSYRAS T 20009nasxy
08 LYAADLLVIVYVYILIVEOYLIL

2774 L X 3 A 2
L2E VASIYLLLRIVYYLIVYYYLL19490D

41 NN3 T30 3410 AKIYTIYYSTE I TN N

9 H 4 AN3UHNTAIO0O01ND0D %L LJ
951 ¥99ILVIILLIVL

" Preshe LuswvaLLviavy

HA 8439319401 %8463 1 HDAS L[ %aa1 s




(73) JP 2004-531220 A 2004.10.14

ooogao

50
HMEV  MSLQGIHLSDLSYKHATLKESQYTII TTTAVT PSSLOQEITLLCGE
APVC ... . -

50
~0STIGEK
.-V.D.

ABVB .D.
APVA ..B. e
HRSVA . JTLN. DQL SS.K.

HRSVB .A.SKVK.N.TLN.DQL.SS,K...Q.ST.DNTDTPNYDV. KHLNK. . .
BRSV  .A.SKVK.N.TFN.DQL.ST.K...Q.ST.DNIDIPNYDV.KHLNK. .
PVM «DRLK.N.V.N.DSL.SNCK.SVT. ST.DV. S. SGHAM. KALARTL. M

M

. . PQVS! M
‘g.st. DSIDTPNYDV KH.NK, ..M
M

M

HMPV ILYAK IGIQYISTALGSERVQQT:
APVC . .T..8H...V.M..V..T..A..T..
APVB < .ADKT..
APVA V. «.AD.T..
HRSVA L,ITED.NH.FTGL..ML.AMSR, .R.DTIK .

HRSVB L.ITED.NR.FTGL..ML.AMSR. .R.DTIK..KDA.YH.KANGVDITTY FUM  PPLRSSFK..SERVA.NL.E."A.P---~TTEPP. ZEQN. EEQPKE?;’Z
BRSV  L.ITED.NH.FTGL..ML.AMSR..R.DTLK

PVM  F.LTAFNRCEEV....L..AMSL..RDDSIK A hemey TLESSDGKT - .GKETPEKP. . .
APVE .V.SIYP.LPTAPP.AMIETAHPIGAPKKAQ.R-

BBV GK DI I L IPQNQ APVA  .I.SIYP.LPTAPVATD.YTSTSTESAKKS. . K.DNBKV. . ..
BPVC  ..G..S...E....... ...R..T..V. .\ SAT.DN..P..... HRSVA DI.VIK.SPITSN.TIIN,TNETDDTAG.KENYQRKEL. . .KEDPTPSON
APVB KREV.N..DIGPA.ADNVERT. .E..SIMV. .K-AQ. .K.. :l;ssgﬂ gf Yg ™ +-KEDLTESDN
nPVA KREV.N. .D.GVG.ADDVERTT . EA.GAMVR . K-VQLTK. . IRKPL. . E1
HRSVA RQDI.G.EMKFEV.TLASLTTEIQIN.EI.S. :‘;\yxm. gvm:zy FU DI TMHVC. . EDNEEHSKKPCCSDDTD. KCF—~RKPH. 7. VEP EKIVS
HRSVB RQDI.G.EMKFEV.TLSSLTSEIQVN.EIL.S. . SYKKM. 200

BRSV  RQDV.G.EMKFEV.TLVSLTSEVQGN.EI.S. . SYKKM. . .
PV TIKLQG.EYKI.V...V.IDAANLADLEIQ..GVV.KE. .,
A

HMEV  RPSAPDTE: nm:cvmmrw SMEWELMEWWMREEE
ABVC SoA LT | N.

BRSV :nr-\t.mnznn'm —E.E.SYSYD. INDQ-B
BVM  LGASLYRETMQTFAADGYD.E.N.S...TNQEPG

I

AMEKLRD

16
ey o DNSquntyQLm
ApVC
APVB
ARVA

KEDLDV . . . MGINF

K A
LALLM E“.TPR op.¥p.
M.E...TPR.QD.YD.
VTER. QD ¥p.

E.

--ED.R...TPSY.GGDE.! K—SQKP

D.R...TSY.GGD.ER-SSKF.

-L..JK.Q..PK.N--DVEL-
PKE

L.
.L. IKNQA PK.N--DVE]
+R.LISQQ..IV..TPDD.I~

googao gooogano

ST FNRTF

HMPV  MESYLYDTYQGI /GVDLIEKDL o 5
APVC ABVB - L. LLL. TY . YV

REVE APVA - < BVRICIILE. TEN. 5900 TN
APVA HRSVA MELL ITTILPAVTFCEASGONIT  ERYQST
HRSVA HRSVB MELL NA. YD SSQNIT. EFYQST
HRSVB BRSV YVTH. . LCQNIT. ERYO:
BRSV PVH »---mpcurwuv NPKPIHPNT.T.K.¥.ST.|
i

HMPV

APVC

apvE

APVA

HRSVA Pmmmaummﬂ_'lnwmﬂumrsm

-2
HRSVA E. ANVN LVKQISTEK. .S R. MINSRS vmm HRSVB P Wmmmymynm

HRSVB E .ASIN.LVKQISTP

BRSV P.S
BRSV Pvn
PV
HMRY HMEV  DEV
APVC ABVC
APVB APVB E.T
APVR APVA E.I
HRSVA ERSVA NYID. R SN AP A K. GbStaTasiikeny
HRSVE HRSVB NYINYQ.LFIV. 004 EIN.E..V...V.TPL.TYML.NS. LSLIND..ITND.K. ..S5.VOT. .QOSYSTMSTIX
BREV L CL VKN : BRSY NYID. . LEQV. N -EIR.E..V.....TPL.TYML.NS. .LSLIND..TTND.K. ..S5.VQI . .QQSYSIMSV . KEEV
FVM  WUDYEVEVAFDK.SFCY.IL. .KN.LYTVD. ITP-TNRD . | N.I..E.LPK..R E.S.E +L.HYV.SPML. .R. .TSI.GG.AV. .. .KEI..SSK.IM. .N.LAT. 5SS NADT

400

HMBV  DLEXNTPVTTPAFIKS
c GV, N

HMPV  VIYMVOLPIFGVIDTHC

APVC .V.I. i
REVE LY.
APVA V.
HRSVA LAV,
HRSVE NIMTSKR.T..TYIRPT.V.NKPLNSL. NIATT.FRN. HRSVB LA.V.,
NIMISKR.V. T.LR-INV.A!\'DLL‘SL.NIATT.H(N. BRSV IA.V.
P LV.VI Lia.

BMPY
Apve
u APVB
. ARVA U X
. .YIKPQS.F..D. HRSVA . SKTDV.SSVITS
. .YIKPQS.F..D. HRSVB .SKTD 118
YIKEQS.F..D. BRSV .SKTD ST..T
A..L.K..S.ILA...P. LTQV LHDVIHN K.T..S.I PUM  .SKTYV.TAV.ITM.C.

zsmmsqm..v

BRSV  I.PIED--
PVM  ...85TSG

T.VIVVVILM. IA.GLLEYCKT . S. P~IMLGK LS
BV H..NOTRYEFKA.DQL.DLS. NRZN m NKSY . Lris LE YMLLL .HAVIGF. 1Y . VI, MIRDNKLKSRGTS. 1.4 VS




(74) JP 2004-531220 A 2004.10.14

goooao
A 50

MITLDVIKSDGSSKTCTHLKKIIKDHSGKVLIVLKLILALLT] VIITI

NYIKVENNLQICQSKTESL TTSVTTKTTLNHDITQYFKSLIOR

YTNSAINSDTCWKINRNQCTNITTYKFLCFKSEDTKTNNCDKLT DLCRNK
. 183

PKPAVGVYHIVECHCIYTVKWKCYHY PTDETQ!

3 100 B hMPV
\GYIDDNOSITKRAACYSLE

WN...N.EN.,..ST....Y
.N..EG.AT .

oW
P

- .AEL...EEYA.,
E....AEL...EEYA..IVG.LES, ,GSINN
BRSV ..NN.T..E....AEL...EEYA..VIG.LES.LGSINN
PVM  .TNT.AI.DV..FDAPQ. AEYA..TIG.LKS.LEKTNN.

HMPV  NITIKQLQEVEVRQARDNKLSD! .

HRSVA KLLTE.NSDDIKKEL. . .EELN. PKIRVY.T.I. .T.SNR, NNKQT . HL.

HRSVB KLLIEINSDDIKKL. ..EEPN.PKIRVY.T.I..I.SNR.NNKQT.HL

BRSV  KLLAETNNDDIKRL.NKEVPT.PKIRIY.T.I..IDSNKRNTKQT.HL

EVM  TVLON.DVGL.I....SNTE.TNYLRSC.TI...IDKIL.K~RQL.HI,.
195

AN

HMPV RLPREKLK]QAKLIIDLSA@E**NDSSYALQDSESTNQVD
APVC K..K.
APVB ...K.
APVA .. B
HRSVA ...ADV...TI.NTL. IHKSITIN PKESTVS , TNDHAKNNDTT~
HRSVB ...ADV. -TL.NTL. IHKSIIIS, PKESTVN . QNDOTKNNDITG
BRSV  ...ADV...TI.NT..IHNEINGN.QGDIIVNEQNE-
M L. VGV CN.IQSV. STEEKINSSMKTE-~-

-MTLHMP~CKTVKALIKCS~—— —»EHGPVFJTIEVDDM}W

~AL.LCMVRKIY.YS.A
-SITSI..TSRCRVIMYNOKNTLY . NONNENNHMY
HRSVB MTKPKIMILEDKY:-.SISSI..SSESMIATENHKNILO.NHNEL.NHQR
BRSV  MNNSNITIFPEKY.-.SISSL...NENDVIVLSHONVLDYLOFQYPCNMY
PVM  MOSDPICHLHRGEDKFFYENRM,RLPKYY PATLHKMYITRVNRNLTYDG!

LPVWVI.
HRSVA MTMPKIMILPDKY

L~~-SDGIVKSHTNIYNCYLENIEITYVKAYLS
D.

I-—-.TE...V.A. FK. TF,
- IID.I.RKQ.. 'EF.AV.T, YT~
APVA SWS,.I,E——-V- VLID.I.RKQ. TAL.T

THAT . QELIDTTQ. FLOHLGIIED. YTIYILV,
THWTPKNLLDATQOFLQHLNIPED. YFIYILV, ~
BRSV  SONHMLDD-—-IYWP.QELIEDVLK.LHLSGIS . SKYVIYVLVL———~
EVM  GESTIID IACVKEALC. I IIDFDYSQAR

googao gooogano

4

50
MEVKVENIRTIDMLKARVKNRVARSKCFKNASLVLIGITTLSIALNI YL

Cere1.8S
. . LATH
TNYKMOKNTSESEH TPIVPTDNSDTNSSPOHPTQQOSTE . . . Sﬁ?
. B PH..E.I..
O TL AP S e NP VDA T B AR IS AT e R T
sV YETLS( K.YCLNW.F.S..LFGQRCN.IF.FKTF.N.M. FVLEK
KNN T TTLRTSSTRKRPSTASVQPDISATTH HPIV3 YETVSG K.YCLNW. . .S, . LFGETCNQIF. LNK. . N. . . PRLEG
. MV YETVS | «+.ISLF.QRLN.IY.LP.F.Q...KRLET
KNEEASPASPQT TTRIC TSTTYNQTS NIPAH FDTVS | 8 .- ...SM..F.ERJ....Iy.LPGE.N.M.KRJ_;g};
HMPV TTMICAYRHAPPETKG—LYDIDKIEEQS!@L‘{RYHMGGIEGWCQKLWTMEA
APVA ... .Tesse DG =T.. . QP ies s Fannannaen M ns
B 3] hMEV HRSVA V.I..T......YIRDHIV.LNNVD.. | ..... .
2 HRSVE V.I..T......FI.DHVVNLNEVD.. |......
1 YIRNBIT.ILN.VD,. f......
ATD-AF, L. . VLNGI|IFIVSK-
0 I T FN. . SDPT~DC. LSRVENDIJTYITVSAR.
—1 sV C.IYVGDPYC.VADRM-HRQLODHADSHIFIHNPR .
-2 HPIV3 S.IYVGDPYC..SD.E-HISLEDHPDSEFYVHNER. ..
3 MV SVLYVSDP.C. .DLDA-HIPLY.VPND(IFIK. P
7 NIPAH SVIYV.DPKC..NIDK-HMELE.TP.DIJLETH. BK

HMPV  TSLL DVV%VKTRFQM'\ELLNGDNQSJ

B ABVA ... ....RN.V.LJ]
‘ﬂ HRSVA ... LLI.L.GKFSI.|
%< - LI.%.GKFSI .|
= BRSV . LI.I.GKEST | L1...I. -QTHAQ
HPIV2 ..VIILS.RESKTRVM. . TTR P’R LESTOKKELA. AASK
g NDV ATDLARARSH . RVA} LTQLHQASD

- -ATHLAA. RVGVRVS

sv A.TSR.P\'AQTYKQKKNHV.EEIT
HEIV3 . .AIHLAA, RIGVRV
MV

A TTR. PNNYDYRIKKEIV.KDV.
A T.R. PSTWPYNLKKREAARVTR
ITQK. HPNLPYKVKKEICRKQ.Q

NIPARH _PF.JFLSAYE.NTR

.I..STFFIY.
<IR.DTFFIY.
.I. .SKMEVY
1..SKMFIY,

+ . IV.SHEFEVY.

frig (73 )

. F.V.M, T,
HPIV2 KLCLTADVLGECTOA.CSNSATTIM
NDV  KLVLVSGDLSENTVM.CAN.A.TVA
sV .CVF.SE.LV.ENRSACSN. STSIA
HPIV3 .CVF.SE.VI.ETRSASSNIATSFA
My -CVF, SE. .V.ETRAACSN. ATTMA
NIPAH .CCF.SE.LV.ETRSACSN.STTIA



(75) JP 2004-531220 A 2004.10.14

ooagogao goooooao

DNAZE{EL P2
A APV B
U N 00-1 99-1 APVC APVA
100 AP =2 —FTA VAR 00-1 1,000°0,862 0,757 0,660
hMPY 99-1 1,000 0,757 0,663
APVC -~ 1,000 0,656
APVA -—— - 1,000
- . B 00-1 99-1 APVC ADVA
e L2 R 2 .
2TEVALAR . 90-1 0,677 0,588
99-1 0,674 0,593
APVC 1,000 0,584
APVA -—  -—— - 1,000
S =RGL R NERGANVRE . M 00-1
B , BB TANA BB A NRR 00-1 0,695
o TUFATALR . 99-1 0,707
00 100 5 } VAERD AR aBVC 0,705
. L APVA 1,000
e I S e
T 7T UA LA (Avulavirus) B E 00-1
00-1 0,662
AHZa2—FTA NG 99-1 0,655
APVC 0, 685
APVA - -—- 1,000
S2—EYALNLRE !
M2-1 00-1 '99-1 APVC APVA
00-1 1,000 0,863 0,764 0,668
99-1 1,000 0,744 0,657
APVC -—- 1,000 0,670
APVA ——~ .= == 1,000
M2-2 00-1 99-1 APVC APVA
00-1 1,000 0,861 0,648 0,486
99-1 1,000 0,675 0,486
apPVC ~-= 1,000 0,463
APVA ——~ === = 1,000
SH 00-1 99-1 APVC APVA
00-1 1,000 0,688 N.A. 0,421
99-1 --~ 1,000 N.A. 0,380
APVC -—- - N.A. N.A.
ABVA- 1,000
G 00-1 99-1 APVC APVA
00-1 1,000 0,543 N.A. 0,262
99-1 1,000 N.A. 0,263
RPVC --- --- N.A. N.A.
APVA - ==~ 1,000
BRI B R Y
5'L 00-1 99-1 APVC APVA ZLRT BB Y vy A
00-11,000 0,835 N.A. 0,596 _ .
99-1--- 1,000 N.A. 0,605 N00-1 951 APVC APVA
APVC e e wom. NoB 00-1 1,000 0,949 0,880 0,685
ABVA ——m  —ew e 1,000 99-1  --- 1,000 0,883 0,682
. ' 2pve ~-~ 1,000 0,700
APVA  -—-  -==  ——— 1,000

5L : 99-1DBRAIDIS00R 7 LA F FEGHRAECE 7= P00-1 99-1 APVC ABVA

00~-1 1,000 0,860 0,683 0,552

A - BRI <X Fagnn I ) 99-1  --= 1,000 0,676 0,549
VA EFIEAFTE RSN Sl T 1,000 0,676 0,54

APVA  --=  --=  ——— 1,000

M00-1 9S-1 APVC APVA
00-1 1,000 0,976 0,874 0,775

99-1 ——— 1,000 0,874 0,763
APVC —_— 1,000 0,775
BBVA -~ - -—— 1,000

F00-1 99-1 APVC APVA
00-1 1,000 0,938 0,820 0,677

99-1 1,000 0,803 0,674
ApVC --~ 1,000 0,719
APVA  =-= === ——= 1,000

M2-1 00-1 99-1 APVC APVA

00-1 0,719
89-1 0,703
APVC 0,704
APVA 1,000

M2-2 00-1 99-1 "APVC APVA

00-1 0,246
99-1 0,232
apve 0,191
APVA 1,000
sH 00-1 99-1 APVC APVA

00-1 1,000 0,570 N.A. 0,178
99-1  --- 1,000 N.A. 0,162
APVC  --- --- ©N.A. N.A.

APVA  --- -—= -—— 1,000
§00-1 99-1 APVC RBVA

00-1 0,094
99-1 0,107
APVC N.A.

APVA  --- - -~ 1,000
5'n

00-1.

99-1

aRve

APVA = -~ ——=  1.000

5L : 99-1DFKA D007 X J BRIRH I BAF T 7=

NA EAEAFCTEed ol



(76)

ooagogao

BRI E (N

20 30 40 50
R S T EE R T CREY P Puus DS foounl

60

. I
00-1  MSLOGTHLSDLSYKHAILKESOYTTKROVGITIAVEPSSLOOR ITLECORTLYARAEDTK 60
99-1 MSLQGIHLSDLSYKHAILKESQYTIKRDVGTTTAVIPSSLOOEITLLCGEILYMKHMDYK 60
70 80 90 100 110 120
D PRERY PETEY CEPR PP PPy Py I P IR DO S
00-1 YAARIGIQVIHTALGSERVOQILRNSGSEVQVVLTRTYSTCKEKNNKCEDLOMEDIRGYVE 120
99-1  YAARIGIQYI[STALGSERVQOILRNSGSEVQVVLTKTYSLGKEKNSKGEELOMLDTHGVE 120
130 140 150 160 170 180
SRR Rl TR DU POy PUp PO PO DU DU |
00-1  KSWVERIDKEARKTMMTLLKESSGNIPONQRPSAPDIPITLLCVGALT FTKIASTIRVGL 180
99-1 KSWIEEIDKEARKTMYTLLKESSGNIPONQRPSAPDTPIILLCVGALIFTKLASTIEVGL 180
190 200 210 220 230 240
R EERRI RS FETTY PUUTS U PR IS beoodonilg
00-1  ETTVRRANRVESDALKRYPRMDI PRIARSFYDLFEOKYYHRSLFTRYCKALGASSTGSKA 240
99-1 ETTVRRANRVLSDALKRYPRIDIPKIARSFYELFEQKVYYRSLFIEYGKALGSSSTGSKA 240
250 260 270 280 290 300
SRR REERS CEEES CRRTY FERTY PUauy Py DI SO BN BN D
00-1  ESLEVNIFMOAYGAGOTMLRWGYIARSSNNIMLGHVSVOAELKQVTEVYDLVREMGPESG 300
99-1 ESLFVNLFMQAYGAGQTLLRWGVIARSSNNIMLGHVSVQSELKQVTEVYDLVREMGPESG 300
310 320 330 340 350 360
SR S CEREY CREES RETEY PRy Fuus U DU PR DS BN
00-1  LLHLROSPKAGLLSLANCPNFASVVLGNASGLGIIGMYRGRVENTELFSAAESYAKSIKE 360
99-1  LLHLROSPKAGLLSLANCPNFASVVLGNASGLGLIGMYRGRVPNTELFSAAES YARSLKE 360
370 380 390
FEERA R Ry P D U B
00-1  SNKINFSSLGLTDEEKEAAEHFLNVSEDSQNDYE 394
99-1  SNKINFSSLGLTDEEKEAAEHFLNMS[GDNQDDYE 394
BEZVNIE (
10 20 30 0 50 60
R T Ty O L D D B DU DU !
00-1  MSWKVVIISLLITPQHGLKESYLEESCSTITEGYLSVLRIGWYTNVETLEVGDVENLTC 60
99-1  MSHWKVMIIMSLLITPOHGLKESYLEESCSTITEGYLSVLRTGHYTNVETLEVGDVENLIC 60
70 80 90 100 110 120
R REE CRRR ER PEUE REPEY DTy [y P O DO D |
00-1 [DGPSLIKTELDLIXSALRELRTVSADOLAREEQTENPROSRIVICATALGVATAARVTA 120
99-1 WDGPSLIKTELDLTKSALRELKTVSADOLAREEQTENPROSRFVLGATALGVATARAVTA 120
130 140 150 160 170 180
[RRS RREEY FERRY REPRY PPy PREES PP PETE DUy P I ceed
00-1 GVATAKTIRLESEVEAIKJALKKINDAVSTLGNGVRVLATAVRELKDFVSKNLIFAINAN 180
99-1 GIATAKTIRLESE KQTNEAVSTLGNGVRVLATAVRELKEFVSKNLTRAINRN 180
190 200 " 210 220 230 240
R ER R REREl CRRRS RRE Tl SREEY RETES Uy [yt PR PR DTN |
00-1 KCDIADLKMAVSPSQFNRRFLNVVRQFSDNAGITPAISLDLMIDARLARAVSMPTSAGO 240
99-1 KCDIADLKMAVSFSQFNRRFLNVVROFSDNAGITPAISLDLMTDAETARAVSHMPTSACG 240
250 260 270 280 29 0
IR Rl REER] RRETY I [ DA I I
00-1 IKIMLENRAMVRRKGFG IGVYGSSVlYMVQLPIFGVIDTPCWIVKAAPSCS GNYA 300
99~1  IKLMLENRAMVRRKGFGMLIGVYGSSVIYMVQLPIFGVIDTPCWIIKAAPSCSEKNGNYA 300
310 320 330 340 350 360
R R R SRC Rl EEEES ETTY o I el
00-1 CLLREDQGWYCQNAGSTVYYPNEKDCETRGDHVFCDTAAGINVAEQSKECNINISTTNYP 360
99-1 CLLREDQGWYCKNAGSTVYYPNEKDCETRGDHVFCDTAAGINVAEQSRECNINISTTNYR 360
370 380 390 400 410 420
T B I O T L [ P FRUTN DR P
00-1 CKVSTGRHPISMVALSPLGALVACYKGVSCSIGSNEVGIIKOLFKGCSYITNQDADTVTI 420
99-1  CKVSTGRHPISMVALSPLGALVACYKGVSCSIGSNVGIIKQLEKGCSYITNODADTVTI 420
430 140 450 460 470 480
RSN KRS REEE CEERE PRTTS PR F Ty Do P P N !
00-1 DNTVYQLSKVEGEQHVIKGREVSSSFDPVKFPRDOFNVALDQVEES TENSOALVDOSNAT 480
99-1  DNTVYQLSKVEGEQHVIKGRPVSSSFDPIKFPEDOFNVALDQVFESIENSOALVDOSNKT 480
490 500 510 520 530
B R R e L O L P BT D B
00-1 T.SSAEKGNTGFIIVIILIAVIGEIMIGVSVTIIKKIKKPIGAPPELSGVINYGFIPHN 539
99-1 LNSAEKGNTGFIIVVILVAVLGETMINVSIHIIIKKTRKPTGAPPELNGVTNGGFIPHS 539

JP 2004-531220 A 2004.10.14

goooao

00-1
99-1

0

Y omiks 2] (P)

10 20 30 40 50 60
R R T EEEES oy P PO PR I 1. | IR I 1
MSFPEGKDILFMGNEAAKLAEAFQKSLRYEGHKRSQSIIGEKVNTVSETLELPTISRPRK 60

MSFPEGKDILFMGNEAAKTAEAFQKS LKK} (GHKRTQS IVGEKVNTISETLELPTISKPAR 60

100
-

-
EPKLAW 1S K.KVLPSSDGKTPAEKI‘( ST 120
EPKLAW DPVEEEE)JFKKVLPSSDGKTPAEKKEKGST 120

130
l.

110 l

140 160 170
IR RERRI REEEE RETTS DU DU It ceeel.
KKKVSFT \IEPGKYTKLEKDAI.DLLSDNEEEDAESSILTFE:‘.RDTSSLSIEARLESIE 180

N
l(KKVaET\IEPGKYTKLEKDALDLLSDNF‘WMW ILTFEEKDTSSLSTIEARLESIE 180

180

190 200 210 220 230 240
I EEE R EREEE FEETY Rreu POty DUt IRNPRN B B B ool
EKLSMIL.v.bI.R1J.‘NlATAGPTAARDGIRDAM-GVREELIADIIKEAKGKAAEMMEEE SQ 240
ERLSMILGLLRTLNIATAGPTARRDGIRDAMIGIREELTAET TKEAKGK: Q 240

250 260 290

R R LR CEL RS L FETTY P PR DU BN it
RSKIGNGSVKLTEKAKELNKIVEDESTSGESEEEEEPKDTQDNS DDIYQLIM 294
RSKIGNGSVKLTEKAKELNKIVEDES PRKETODNNQEEDIYQLIM 294

270 280

oad

WINPT S Para- i)

10 20 30 40 50 60
R SRRl R R RS REE V] FEERE R TS Prpan iy DR IR DU |
MESYLVDTYQGIPYTAAVQVDLIEKDLLPASLTIWFPLFQANTPPAVLLDQLKTLTITTL 60
MESYLVDTYQGIPYTAAVQVDLVEKDLLPASLT IWFPLFQANTPPAVLLDQLKTLTITTL 60
70 80 90 100
B D e I e T DO B TN DU PO
YAAuQNGPILKVNASAQGAAMSVLPKKFEVNATVALDEYSKLEFDKLTVCEVKTVYLTTM 120
YARSONGPILKVNASAQGAAMSVLPKKFEVNATVALDEYSKLDFDKLTVCDVKTVYLTTM 120

110 120

130 140 150 160
LR DR RERT REErY EETEY Ry NSy PUPrS FPTey P I
KPYGMVSKFVSSAKSVGKKTHDLIALCDFMDLEKNTPVTIPAFIKSVSIKESESATVEAA 180

KPYGMVSKFVSSAKSVGKKTHDLIALCDFMDLEKNSPVT I PAFIKSVSIKESESATVEAR 180

170 180

190 200 210 220 230 240
R EE R EER Rl R FETE P P D U P DU |
:ssEADQALTQAKIAPYAGLIMIMTMNNPKCIFKKLGAGTQVIVELGAYVQAESISKICK 240
TSSEADQALTQAKIAPYAGLIMIMIMNNPKGI FKKLGAGTQVIVELGAYVOAESISRICK 240

250
S P BN
TWSHQGTRYVLKSR 254
SWSHQGTRYVLKSR 254

gooogano

-1 GAGREDRTQDFVLGSTNVVQOGYIDDI

22KZ 7 E (M2-1)

10 20 30 60
LR REET LR R R P A DI BEEETI T P
MSRKAPCKYEVRGKCNRGSECKFNH'NYWSWPDRYLLIRSNYLLNQ LLRNTDRADGLSIIS 60
MSRKAPCKYEVRGKCNRGS DCKFNHNYWSWPDRYLLLRSNYLLNQLLRNTDKADGLSIIS 60

40 50

70 80 S0 100 110 120
‘..‘I.“.I....]‘...l.---]»~--]..y.|....[...‘I....I....I....I
GAGREDRTQDFVLGSTNVVQGY I DDN ITKARACYSLENT IKQLQEFEVROARDNKLSD 120

ITKAAACYSLHNI IKQLOEWEVROARDNKLSD 120

130 140 150
R R RS RERTY FRprs P DR I I DI B D
SKHVALHNLVLSYMEMSKTPASLINNLKRLPREKLKKLAKLIIDLSAG ENDSSYALQDS 180
SKHVALHNLILSYMEMSKTPASLINNLKKLPREKLKKLARL I IDLSA INDSSYALQDS 180

160 170 180

-1 ESTNQVQ 187

ESTNQVQ 187

gooogano

W25 v /37 B (M2-2)

10 20 30 40 50 60
SRR EEETS FETES ERRDS RENEY PESEY PEDSYS Prons PEpS DRSS BESS|
MTLHMPCKTVKALIKCSEHGPiFITIE DDMIWTHKDLKEWLSDGIVKSHTNIYNCYLEN 60

MTLHMPCKTVKALIKCSKHGP|SFI TIERDDMIWTHKELKEMLS DGIVKSHTNIYSCYLEN 60
70

T

IEIIYVEKERYLS 71

IEITYVKHYLS 71



oagdad

00-1 MMTLDVIKSDGSSKTC]
(TLDVIKSDGSSETCH

a7

gd

FBOBOKHES 82 B (SH)

10 20 30 40 50 60

| CLEERR KEETE PETE PR DRSS I DI DO |

KKIIKWHSGKVLIFLKLILALLTFETHTITINYIKVENNLO 60
SGKVLIFLKLILALLTFTRTITVNYIKVENNLO 60

7 90 100 110 120

[ S PO D |

. 0 80
S O D PN PO S YO .
00-1  HCORKESDKKESERNTT S TErETRNER §rIQRYTNSEYIYES DTCWKINRNGS 119
99-1 Hc SDKI (NTT SPNT PRI T DjZiNV) KIRLIQRHTNSPRONS DTCHWRTHKNQE 120

00~1 TN
99-1 TN

1 140 150 160 170 180
-1

30
B R T e N D [ DA B DN B
IV KFLCEERIE DT KEINC DRI DL YK K] [ECHCIY B 179
IEKFLCENSK DCEEET&CKEK@E:@ECHCLH%EWECEH 177

goooao
RS U H (6)
10 20 30 40 50 50
D Lt [ [ Rt S IR IR R DRSS I |
00-1 MEVKX’IENI [T DMIIRARVENRVENISKCFRNASLVLIGITRLS IALNT YLI TN YRRRKNGY 60
99-1 MEVRVENI;EIDL KAKIXNRIJEISRCYRNATLILI GLTRILSMATNT FT,T T DER 60
70 80 90 100 110 120
B e e B B P B B D IR ) IR
00-1 ESEHERS] ERSRET PRNETERED TR PORE T ORS TEES TR NN rEr 120
99-1 KTENENE}JSKKTP&TN'?ENPQTQ%TT;‘ESTETET:‘ 120
130 140 150 160 170 180
.. B R e e [P ey ey (A IR D D
00-1 EDTTHIZFERICHHTRE 5| IRTRISTES P PIATHVR TARKIY TS 180
o RS R EEE EE RER
130 200 210 220
P R o [ o [Py I I [
00-1  STRER] & ] SEQTsEETTRS
99-1 NTQEASMTESES THOS SReT TR
goooao
g%mgmx9701234581011122@%;}012345
1 00-1 T b el ol ol N S N o OO R 55 NIN|N|IN|NIN
NO_ (- +[+[+[¥[¥ N[+ |- |- NS
2 |00-1 y B A A N Y Y O O ) N|N|N|N|N|N
ST N B ) B ER N B
3 Joo-1 | T S 2 R N I S P T =50 N|N[? [N[N|N
[9) +17]7 - INTTS - -2 F -
4_Joo1 T B N 3 N S O O Y [0S NIN[N[N|N[N]
NO B o o N o S A O NS
5 1001 T {2 i+ e N J00-1 NIN|N|NIN|N
NO +H+H NI - [F = T
6 00-1 T L el 8 o O B O B S TS NIiNIN|ININ|N
NO S FFEE N (F 2 - 1-
7 99.1 T === [+l +ID |- |- NIN|NIN[N|N
No B O B Y N Y O - -
8 [99-1 T I S N S O S O R S T N[N[N[N|[N [N
NO IS 2 O A P O C - IF ]+
9_|%51 T £ N S P P P P O A [T N|N[N[N[N|N]|
NO R N SIS
10 [99-1 S O B Y 5 NN N|®[N|N|
NO R N N 7 S S -1 1-
11 199-1 R 0 N S O S 5 N|N[N[N[NIN
NO [~ [* |7 % [* [+ [N]- |- T~ - -
12 |99-1 N BN A A N O N NIN[N|N[N]|N] -
o - N - |- B B N RN

JP 2004-531220 A 2004.10.14

goooao

RIRAG—EEL VB (L) ONES

10 20 30 40 50 60

SRR EEEE EET T P DU BN DR B -

00-1  MDPIREESTVNVYLPDSYLKGVISFSETNAIGSCLLKRPYLKNDNTAKVAIENPVIERVRL 60
99-1 MDPHSFRSTVNVYLPDSYLKGVISFSETNAIGSCLLKRPYLKNDNTAKVAVENPVVEHVRL €0
70 80 90 100 110 120
I[l[{[llll
00-1  KNAVESKMKISDYKIVEPVNMQHEIMKNVHSCELTLLKQFLTRSKNISTLKLNMICDNLO 120
99-1  RNAVETKMKISDYKVVEPVNMOHE IMKNIHSCELTLLKQFLTRSKNI SSLKLNMICDWLO 120
130 140 150 160 170 180
|[|||l]}]|[
00-1  LKSTSDDTSILSFIDVEFIPEWVSNWPSNWYNLNKLILEFRKEEVIRTGSILCRSLGKLY 180
99-1 LKSTSDNTSILNFIDVEFIBYWVSNWFSNWYNLNKLILEFRREEVIRTGSILCRSLGKLY 180
190 200 210 220 230 240
.A.I....I....l....l....l.,..{....l....l..,.l....l...‘I....!
00-1 F SYGCIVRKSNKSKRVSFFTYNQLLTWKDVMLSRFNANFCIWVSNSLNENQEGLGLRS 240
99-1  FIVSSYGCVVKSNKSKRVSFFTYNQLLTWKDVMLSRENANFCIWVSNNLNKNQEGLGLRS 240
250 260 270 280 290 300
.‘..}....|....l....l....)....l....l..,.!....I....]....]....l
00-1  NLOGILTNKLYETVDYMLSLCCNEGFSLVKEFEGFIMSEILRITEHAQFSTRFRNTLING 300
99-1  NLQGMLTNKLYETVDYMLSLCCNEGFSTVKEFEGFIMSEILKITEHAQFSTRFRNTTING 300
310 320 330 340 350 360
....I...‘]‘...I.,..I....I....I....l.‘..l.,..l....|....|....\
00-1  LTDOLTHLKEKNRIRVEGTVLENNDY PMYEVVLKLLGDTLRETKLLINKNLENARRLYYT 360
99-1  LTEQLSYLKGKNRERVIIGT I LENNNY PMYEVVLKLLGDTLKYIKLLINKNLENARELYYT 360
370 380 390 400 410 420
R R LR R R E T [ I (A B EEEES FS R |
00-1  FRIFGHPMVDERDAMDAVKLNNEITKILREESLTELRGAFTLRI IKGFVDNNKRWPKIKN 420
99-1 FRIFGHPMVDEREAMDAVKLNNEITKILKMESLTELRGAFTLRIIKGFVDNNKRWPKIKN 420
- 430 440 450 460 470 480
EEEEE TR IO [ J]lll]]
00-1  LKVLSKRWEMYFKAKSYPSOLELSEODFLELARIQFEQEFSVPEKTNLEMVLNDRATSPD 480
99-1  LKVLSKRWGMYFKAKSYPSQLELSYODFLELAAVQFEQRFSVPEKTNLEMVLNDKATISEP 480
490.
PER TS (R I
00-1 KRLIWSVYPKNYLPEFTKN 499
99-1 KKLIWSVYPKNYLPEWIKN 499
R0 = % = 951
s TSR (00-1/99-1) g T3 (00-1/99-1)
30 R : 3.0 = N
£ 25 s # Ezrg - —
g 20 {— g 2 .
3]0 'j 15 ] 3 e
a S
G 10 s 10 z o
05 - = 05 ] : -
0.0 - S - - 0.0 > . ]
52 70 B0 90 10 126 1460 52 70 80 90 110 126
DEREG% O B L PIEE A% 0 B 3%
ELE Y b4 (00-1/00-1) s ey b5 (00-1/00-1)
35 . = .5 T —— . —
y v s, » 30 £ i)
£ - < E 25
c s
= z gl
] S 10
° i ° 0.5
— 0.0 - —
52 70 8 90 110 126 160 52 70 80 S0 110 126 160
DRI 0 1 3 Y% 0 B 3¢

0.D. 450 nm
»
°

™8 %0 1o 125 180
BB O R

-




oooooao

(78)

JP 2004-531220 A

goooao

2004.10.14

—R—001= % = %1 o001~ -4~ 255 ELISA%:RME
T @—10FxL Y
ELE -1/00~ - [@ 99—10Fyvyy @-1DT YL
i R 8 (99-1/00 '1) o EE RO (@010 @ 99107
E 22 ' r - 304 RO 3.0
g 254 s
310 _ TP *
: Ca— 3 2] o )
52 70 80 90 110 126 160 ? . .
N @ 4
% O B 3% DESR% o 7% 2" . o
o
6 1.0
L ]
05
[——o01 = = go1 T =001 = & = 951
0.0 b
ety M 10 (99-1/99-1) EAEY R11 (99-1/90-1) 0.0 05 1.0 15 20 25 3.0
: cas - T = :g s e 0D tegen 00-1
£ 2 E 25
g 8 20+
R < 15
g 1. 3 10
. 05 =
o0 y L b T A A S
52 70 80 -90/ 110 \126 160 52 70 80 80 110 126 160
PRS0 B MBSt o B #% J
Oooooano ooooao
WNPVBRREAE 5 hOAPVEIHT v A 1S5 B R T
H —_—
2 b -
2 g & | |2 18
ol i.s iy & = 3 — W= 00-1/89-1
S N S B ! o < - % = 00-1/00-1
- . & Q * Q # — = — 98-1/00-1
a ~ % N * ¥ E - - ®--99.1/001
. gl |2 g F
n &
I3 L ;‘ (L o 70 80 90 126
\T Q ORISR O B %%
[=2] - - :
- ES
ooooao
[Hi001-T [Hoo-1 | Fapv—c
T 00-1C—E R B
0
@ Z 00-1C —FE Rk
g [ Z Iz I
28 g8 99-1T— ik
0 & i . g 99-1C Z K%
o’ m 3
~ 1 g’ o ® J
TR g & R T =%
22 & R &
o = =1 P ES B
20 8 & R
% 4 = T ooooao
: 1 N
& T 2| 1EEo [0]2]3]4[5[6]7[8]9 [1T- [omE [0[1]2 [3 14 [5 |7 [10
T S g D I
<
3 oo0-1 - - N - HF 2 T
6 100-1 o[ ] ]S - HE [ ] ]




JP 2004-531220 A 2004.10.14

(79)

goooao

ooagogao

<
{{=}
[ ] ° o
%3 w0
e
st
(=]
+
& | o
e <
Il
N Ny
oS %
u =
> o &
fw =
L <
N
<
-
L4 o
: T T T T +t S
Q =} o o o o o
© 0 <~ @ ~N - o
1981 AdV
" HeoBwE 1% 8 R
BiZ 29z 6vC €vZ 62 081 OH 20V L ¥ € o B8Z €[z 00z vSZ OVZ 1O} Th €LL 88 ZZ ¥L L 0
= -~ - - g N ]
oL
oz
3 [
2
£ oy
= g X
& =
B Loo
) [T
c =
g w &
06
001
WAV D 9 10 i ¢ B AV D € v g
X H QB e H QAR
P N N T 6T mz R Wz OR Lo m ot w o m oM L o
i - 3 3 A - oo
N } -y,
$0 e g0
Y
1o § ol .m
» & &
G g g s g
o 0z
5T kx4
BB+ - ¥ - - W —m— Vi — @ —] OB)- - ¥ -« NEI— B VBl — 8- —} ~

FAUT-00 AdWYGDIST “WT “V8T(h 9 v

FU1-00 AdWYQLOST ‘WBT ‘VBIw g v fe




WO 02/057302 A2

L T e T e T e T e B T T e T e O e Y e O e O s O e, T e, R e T e, IO e, T e O e R e O e O e T e T e T e T e T e T e

oooooooooooano

(80)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intell I Property O
Tnternational Bureau

(43) International Publication Date
25 July 2002 (25.07.2002)

PCT

0 D

(10) International Publication Number

WO 02/057302 A2

(51) International Patent Classification” CO7K 14/135

{21) International Application Number:  PCT/NLO2/00040
{22) International Filing Date: 18 January 2002 (18.01.20(2)
{25) Filing Language: Linglish
{26) Publication Language: English
{30) Priority Data:

01200213.5
01203985.5

19 January 2001 (19.01.2001)
18 October 2001 (18.10.2001)

EP
EP

{61) Related by addition to earlier applications or grants:

cu Not furnished (ICA)
Fled on Not furnished

Not [umished (ICA)
Filed on Not furnished

(71) Applicant (for all designaied Siates excepr US): VIRO-
CLINCS B.Y. [NL/NL]; Dr. Molewalerplein 40, NL-3015
GD Rotterdam (NL).

(72) Taventors; and

(75) Inventors/Applicants (for US only): DE JONG, Jan,
Cornelius |[NL/NL]; Krugerlaan 205, NL-2806 EII
Gouda (NL). FOUCHIER, Ronaldus, Adrianus, Maria
[NL/NL]: lissenburgsingel 44a, NI.-3021 AR Rotterdam
(NL). VAN DEN HOOGEN, Bernadetta, Gerarda
[NL/NL]; Esscnburgsingel 44a, NL-3021 AR Rotlerdam
(NL). OSTERHALUS, Albertus, Dominicus, Marcelli-
nus, Erasmus | NI/NL|; Dr. Breveestraat 16, N1.-3981 CH

Bunnik (NT). GROEN, Jan [/]; Anholtkade 2, NI.-3446
BM Woerden (NL).
(74) Agent: PRINS, A., W.; c/o Vereenigde, Nieuwe Parklaan
97. NI-2587 BN The TTague (NI.).

(81) Designated States (national): Ali, AG, AL, AM, Al
(uility model), AT, AZ, BA, BB, BG, BR, BY, BZ, CA,
CII, CN, CO, CR, CU (inventor’s certificale), CZ (utility
model), DE (utility model), DK (utility model), DM, DZ,
LC, LL (utility model), 1iS, I (utility model), GB, GD,
Gl GH (utility certificate), (iM, HR (consensual patent),
HU, D, T, TN, TS, TP, KE, KG, KP (inventar’s cerlificate),
KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG,
MK, MN, MW, MX, MZ, NO, NZ, OM, PII, PL, PT, RO,
RU, 8D, 8L, SG, 81, SK (utility model), SL, 1J, TM, TN,

R, T (utility certificate), 172, UA, UG, US, UZ, VN,
YU, 7A, 7M, 7ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KT, 1.8, MW, M7, SD. SL. §7, TZ, UG, 7M, 7ZW),
Burasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, CII, CY, DE, DK, ES, FL, FR,
GB, GR, LL, I, LU, MC, NL, P, SL, TR), OAPI patent
(BLL, BJ, CI, CG, CI, CM, GA, GN, GQ, GW, ML, MR
N, SN, TD. TG).

Published:
—  without international search report and to be republished
upon receipt of that report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazelte.

{54) Title: A VIRUS CAUSING RESPIRATORY TRACT ILLNESS IN SUSCEPTIBLE MAMMALS

{57) Abstract: The invention relares to the ficld of virology. The invention provides an isolated essentially mammalian negative-
sense single stranded RNA virus (MPV) within the sub-family Preumoviringe of the tamily Paramysoviridae and identifiable as

Lo the genus

us and

thereol.

phy T

JP 2004-531220 A 2004.10.14



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

15

20

25

30

(81) JP 2004-531220 A 2004.10.14

WO 02/057302 PCT/NL02/00040

A virus causing respiratory tract illness in susceptible mammals.

The invention relates to the field of virology.

In the past decades several etiological agents of mammalian disease, in
particular of respiratory tract illnesses (RTI), in particular of humans, have been
identified”. Classical etiological agents of RTI with mammals are respiratory
syncytial viruses belonging to the genus Prneumovirus found with humans (hRSV)
and ruminants such as cattle or sheep (bRSV and/or oRSV). In human RSV
differences in reciprocal cross nentralization assays, reactivity of the G proteins in
immunological assays and nucleotide sequences of the G gene are used to define 2
hRSV antigenic subgroups. Within the subgroups the aa sequences show 94 %
(subgroup A) or 98% (subgroup B) identity, while only 53% aa sequence identity is
found between the subgroups. Additional variability is observed within subgroups
based on monoclonal antibodies, RT-PCR assays and RNAse protection assays.
Viruses from both subgroups have a worldwide distribution and may occur during a
single season. Infection may occur in presence of pre-existing immunity and the
antigenic variation is not strictly required to allow re-infection. See for example
Sullender, W.M., Respiratory Syncytial Virus Genetic and Antigenic Diversity.
Clinical Microbiology Reviews, 2000. 18(1): p. 1-15; Collins, P.L., McIntosh, K. and
Chanock, R.M., Respiratory syncytial virus. Fields virology, ed. B.N. Knipe, Howley,
P.M. 1996, Philadelphia: lippencott-raven. 1313-1351; Johnson, P.R., et al.,, The G
glycoprotein of human respiratory syncytial viruses of subgroups A and B: extensive
sequence divergence between antigenically related proteins. Proc Natl Acad Sci U S A,
1987. 84(16): p. 5625-9; Collins, P.L., The molecular Biology of Human Respiratory
Syneytial Virus (RSV) of the Genus Pneumovirus, in The Paramyxoviruses, D.W.
Kingsbury, Editor. 1991, Plenum Press: New York. p. 103-153.

Another classical Pneumovirus is the pneumonia virus of mice (PVM), in
general only found with laboratory mice. However, a proportion of 'the illnesses

observed among mammals can still not be attributed to known pathogens.
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The invention provides an isolated essentially mammalian negative-sense
single stranded RNA virus (MPV) belonging to the sub-family Preumovirinae of the
family Paramyxoviridae and identifiable as phylogenetically corresponding to the
genus Metapneumovirus. Said virus is identifiable as phylogenetically corresponding
to the genus Metapneumovirus by determining a nucleic acid sequence of said virus
and testing it in phylogenetic analyses, for example wherein maximum likelihood
trees are generated using 100 bootstraps and 3 jumbles and finding it to be more
closely phylogenetically corresponding to a virus isolate deposited as I-2614 with
CNCM, Paris than it is corresponding to a essentially avian virus isolate of avian
pneumovirus (APV) also known as turkey rhinotracheitis virus (TRTV), the
aetiological agent of avian rhinotracheitis. For said phylogenetic analyses it is most
useful to obtain the nucleic acid sequence of a non-MPV as outgroup to be compared
with, a very useful outgroup isolate can be obtained from avian pneumovirus serotype
C (APV-0), as is for example demonstrated in figure 5 herein.

Although phylogenetic analyses provides a convenient method of identifying a
virus as an MPV several other possibly more straightforward albeit somewhat more
course methods for identifying said virus or viral proteins or nucleic acids from said
virus are herein also provided. >As a rule of thumb an MPV can be identified by the
percentages of a homology of the virus, proteins or nucleic acids to be identified in
comparison with isolates, viral proteins, or nucleic acids identified herein by sequence
or deposit. It is generally known that virus species, especially RNA virus species,
often constitute a quasi species wherein a cluster of said viruses displays
heterogeneity among its members. Thus it is expected that each isolate may have a
somewhat different percentage relationship with one of the various isolates as
provided herein.

When one wishes to compare with the deposited virus [-2614, the invention
provides an isolated essentially mammalian negative-sense single stranded RNA
virus (MPV) belonging to the sub-family Pneumovirinae of the family
Paramyxoviridae and identifiable as phylogenetically corresponding to the genus
Metapneumovirus by determining an amino acid sequence of said virus and
determining that said amino acid sequence has a percentage amino acid homology to
a virus isolate deposited as I-2614 with CNCM, Paris which is essentially higher than
the percentages provided herein for the L protein, the M protein, the N protein, the P

protein, or the F protein, in comparison with APV-C or, likewise, an isolated
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essentially mammalian negative-sense single stranded RNA virus (MPV) belonging to
the sub-family Pneumovirinae of the family Paramyxoviridae is provided as
identifiable as phylogenetically corresponding to the genus Metapneumovirus by
determining a nucleic acid sequence of said virus and determining that said nucleic
acid sequence has a percentage nucleic acid identity to a virus isolate deposited as I-
2614 with CNCM, Paris which is essentially higher than the percentages identified
herein for the nucleic acids encoding the L protein, the M protein, the N protein, the
P protein, or the F protein as identified herein below in comparison with APV-C.

Again as a rule of thumb one may consider an MPV as belonging to one of the
two serological groups of MPV as identified herein when the isolates or the viral
proteins or nuclear acids of the isolates that need to be identified have percentages
homology that fall within the bounds and metes of the percentages of homology
identified herein for both separate groups, taking isclates 00-1 or 99-1 as the
respective isolates of comparison. However, when the percentages of homology are
smaller or there is more need to distinguish the viral isolates from for example APV-
C it is better advised to resort to the phylogenetic analyses as identified herein.

Again one should keep in mind that said percentages can vary somewhat
when other isolates are selected in the determination of the percentage of homology.

With the provision of this MPV, the invention provides diagnostic means and
methods and therapeutic means and methods to be employed in the diagnosis and/or
treatment of disease, in particular of respiratory disease, in particular of mammals,
more in particular in humans. However, due to the , albeit distant, genetic
relationship of the essentially mammalian MPV with the essentially avian APV, in
particular with APV-C, the invention also provides means and methods to be
employed in the diagnosis and treatment of avian disease. In virology, it is most
advisory that diagnosis and/or treatment of a specific viral infection is performed
with reagents that are most specific for said specific virus causing said infection. In
this case this means that it is preferred that said diagnosis and/or treatment of an
MPYV infection is performed with reagents that are most specific for MPV. This by no
means however excludes the possibility that less specifie, but sufficiently cross-
reactive reagents are used instead, for example because they are more easily
available and sufficiently address the task at hand. Herein it is for example provided
to perform virological and/or serological diagnosis of MPV infections in mammals

with reagents derived from APV, in particular with reagents derived from APV-C, in
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the detailed description herein it is for example shown that sufficiently trustworthy
serological diagnosis of MPV infections in mammals can be achieved by using an
ELISA specifically designed to detect APV antibodies in birds. A particular useful
test for this purpose is an ELISA test designed for the detection of APV antibodies
(e.g in serum or egg yolk), one commercialy available version of which is known as
APV-Ab SVANOVIR ® which is manufactured by SVANQOVA Biotech AB, Uppsal
Science Park Glunten SE-751 83 Uppsala Sweden. The reverse situation is also the
case, herein it is for example provided to perform virological and/or serological
diagnosis of APV infections in mammals with reagents derived from MPV, in the
detailed description herein it is for example shown that sufficiently trustworthy
serological diagnosis of APV infections in birds can be achieved by using an ELISA
designed to detect MPV antibodies. Considering that antigens and antibodies have a
lock-and-key relationship, detection of the various antigens can be achieved by
selecting the appropriate antibody having sufficient cross-reactivity. Of course, for
relying on such cross-reactivity, it is best to select the reagents (such as antigens or
antibodies) under guidance of the amino acid homologies that exist between the
various (glyco)proteins of the various viruses, whereby reagents relating to the most
homologous proteins will be most useful to be used in tests relying on said cross-
reactivity.

For nucleic aciddetection, it is even more straightforward, instead of designing
primers or probes based on heterologous nucleic acid sequences of the various viruses
and thus that detect differences between the essentially mammalian or avian
Metapneumoviruses, it suffices to design or select primers or probes based on those
stretches of virus-specific nucleic acid sequences that show high homology. In
general, for nucleic acid sequences, homology percentages of 90% or higher guarantee
sufficient cross-reactivity to be relied upon in diagnostic tests utilizing stingent
conditions of hybridisation.

The invention for example provides a method for virologically diagnosing a
MPV infection of an animal, in particular of a mammal, more in particular of a
human being, comprising determining in a sample of said animal the presence of a
viral isolate or component thereof by reacting said sample with a MPV specific
nucleic acid a or antibody according to the invention, and a method for serologically
diagnosing an MPV infection of a mammal comprising determining in a sample of

said mammal the presence of an antibody specifically directed against an MPV or
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component thereof by reacting said sample with a MPV-specific proteinaceous
molecule or fragment thereof or an antigen according to the invention.

The invention also provides a diagnostic kit for diagnosing an MPV infection
comprising an MPV, an MPV-specific nucleic acid, proteinaceous molecule or
fragment thereof, antigen and/or an antibody according to the invention, and
preferably a means for detecting said MPV, MPV-specific nucleic acid, proteinaceous
molecule or fragment thereof, antigen and/or an antibody, said means for example
comprising an excitable group such as a fluorophore or enzymatic detection system
used in the art (examples of suitable diagnostic kit format comprise IF, ELISA,
neutralization assay, RT-PCR assay). To determine whether an as yet unidentified
virus component or synthetic analogue thereof such as nucleic acid, proteinaceous
molecule or fragment thereof can be identified as MPV-specific, it suffices to analyse
the nucleic acid or amino acid sequence of said component, for example for a stretch
of said nucleic acid or amino acid, preferably of at least 10, more preferably at least
25, more preferably at least 40 nucleotides or amino acids (respectively), by sequence
homology comparison with known MPV sequences and with known non-MPV
sequences APV-C is preferably used) using for example phylogenetic analyses as
provided herein. Depending on the degree of relationship with said MPV or non-MPV
sequences, the component or synthetic analogue can be identified.

The invention also provides method for virologically diagnosing an MPV
infection of & mammal comprising determining in a sample of said mammal the
presence of a viral isolate oxr component thereof by reacting said sample with a cross-
reactive nucleic acid derived from APV (preferably serotype C) or a cross-reactive
antibody reactive with said APV, and a method for serologically diagnosing an MPV
infection of a mammal comprising determining in a sample of said mammal the
presence of a cross-reactive antibody that is also directed against an APV or
component thereof by reacting said sample with a proteinaceous molecule or
fragment thereof or an antigen derived from APV. Furthermore, the invention
provides the use of a diagnostic kit initially designed for AVP or AVP-antibody
detection for diagnosing an MPV infection, in particular for detecting said MPV
infection in humans.

The invention also provides method for virologically diagnosing an APV
infection in a bird comprising determining in a sample of said bird the presence of a

viral isolate or component thereof by reacting said sample with a cross-reactive

JP 2004-531220 A 2004.10.14
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nucleic acid derived from MPV or a cross-reactive antibody reactive with said MPV,
and a method for serologically diagnosing an APV infection of a bird comprising
determining in a sample of said bird the presence of a cross-reactive antibody that is
also directed against an MPV or component thereof by reacting said sample with a
proteinaceous molecule or fragment thereof or an antigen derived from MPV.
Furthermore, the invention provides the use of a diagnostic kit initially designed for
MPV or MPV-antibody detection for diagnosing an APV infection, in particular for
detecting said APV infection in poultry such as a chicken, duck or turkey.

As said, with treatment, similar use can be made of the cross-reactivity found,
in particular when circumstances at hand make the use of the more homologous
approach less straightforward. Vaceinations that can not wait, such as emergency
vaccinations against MPV infections can for example be performed with vaccine-
preparations derived from APV(preferably type C) isolates when a more homologous
MPV vaccine is not available, and, vice versa, vaccinations against APV infections
can be contemplated with vaccine preparations derived from MPV. Also, reverse
genetic techniques make it possible to generate chimeric APV-MPYV virus constructs
that are useful as a vaccine, being sufficiently dissimilar to field isolates of each of
the respective strains to be attenuated to a desirable level. Similar reverse genetic
techniques will make it also possible to generate chimeric paramyxovirus-
metapneumovirus constructs, such as RSV-MPV or PI3-MPV constructs for usin a
vaceine preparation. Such constructs are particularly useful as a combination vaccine
to combat respiratory tract illnesses.

The invention thus provides a novel eticlogical agent, an isolated essentially
mammalian negative-sense single stranded RNA virus (herein also called MPV)
belonging to the subfamily Preumovirinae of the family Paramyxoviridae but not
identifiable as a classical pneumovirus, and belonging to the genus Metapneumovirus,
and MPV-specific components or synthetic analogues thereof. Mammalian viruses
resembling metapneumoviruses, i.e. metapneumoviruses isolatable from mammals
that essentially function as natural host for said virus or cause disease in said
mammals, have until now not been found. Metapneumoviruses, in general thought to
be essentially restricted to poultry as natural host or aetiological agent of disease, are
also known as avian pneumoviruses. Recently, an APV isolate of duck was described
(FR 2 801 607), further demonstrating that APV infections are essentially restricted

to birds as natural hosts.

JP 2004-531220 A 2004.10.14
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The invention provides an isolated mammalian pneumovirus (herein also
called MPV) comprising a gene order and amino acid sequence distinet from that of
the genus Pneumovirus and which is closely related and cnnsidering its phylogenetic
relatedness likely belonging to the genus Metapneumovirus within the subfamily

Pneumovirinae of the family Paramyxoviridae. Although until now,

_metapneumoviruses have only been isolated from birds, it is now shown that related,

albeit materially distinet, viruses can be identified in other animal species such as
mammals. Herein we show repeated isolation of MPV from humans, whereas no
such reports exists for APV, Furthermore, unlike APV, MPV essentially does not or
only little replicates in chickens and turkeys where it easily does in cynomolgous
macaques. No reports have been found on replication of APV in mammals. In
addition, whereas specific anti-sera raised against MPV neutralize MPV, anti-sera
raised against APV A, B or C do not neutralize MPV to the same extent, and this lack
of full cross reactivity provides another proof for MPV being a different
metapneumovirus. Furthermore, where APV and MPV share a similar gene order,
the G and SH proteins of MPV are largely different from the ones known of APV in
that they show no significant sequence homologies on both the amino acid or nucleic
acid level. Diagnostic assays f;U discriminate between APV and MPV isolates or .
antibodies directed against these different viruses can advantageously be developed
based on one or both of these proteins (examples are IF, ELISA, neutralization assay,
RT-PCR assay). However, also sequence and/or antigenic information obtained from
the more related N, P, M, F and L proteins of MPV and analyses of sequence
homologies with the respective proteins of APV, can also be used to discriminate
between APV and MPV. For example, phylogenetic analyses of sequence information
obtained from MPV revealed that MPV and APV are two different viruses. In
particular, the phylogenetic trees show that APV and MPYV are two different lineages
of virus. We have also shown that MPV is circulating in the human population for at
least 50 years, therefore interspecies transmission has probably taken place at least
50 years ago and is not an everyday event.Since MPV CPE was virtually
indistinguishable from that caused by hRSV or hPIV-1 in tMK or other cell cultures,
the MPV may have well gone unnoticed until now. tMK (tertiaty monxey kidney
cells, i.e. MK cells in a third passage in cell culture) are preferably used due to their
lower costs in comparison to primary or secondary culltures. The CPE is, as well as

with some of the classical Paramyxoviridae, characterized by syncytium formation
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after which the cells showed rapid internal disruption, followed by detachment of the
cells from the monolayer. The cells usually (but not always) displayed CPE after
three passages of virus from original material, at day 10 to 14 post inoculation,
somewhat later than CPE caused by other viruses such as hRSV or hPIV-1.

Classically, as devastating agents of disease, paramyxoviruses account for
many animal and human deaths worldwide each year. The Paramyxoviridae form a
family within the order of Mononegavirales (negative-sense single stranded RNA
viruses), consisting of the sub-familys Paramyxovirinae and Pneumovirinae. The
latter sub-family is at present taxonomically divided in the genera Preumovirus and
Metapneumovirus 1. Human respiratory syncytial virus (WRSV), the iype species of
the Pneumovirus genus, is the single most important cause of lower respiratory tract
infections during infancy and early childhood worldwide?2. Other members of the
Pneumovirus genus include the bovine and ovine respiratory syncytial viruses and
pneumonia virus of mice (PVM).
Avian pneumovirus (APV) also known as turkey rhinotracheitis vicus (TRTV), the
aetiological agent of avian rhinotracheitis, an upper respiratory tract infection of
turkeys?, is the sole member of the recently assigned Metapneumovirus genus, which,
as said was until now not associated with infections, or what is more, with disease of
mammals. Serological subgroups of APV can be differentiated on the basis of ’
nucleotide or amino acid sequences of the G glycoprotein and neutralization tests
using monoclonal antibodies that also recognize the G glycoprotein, Within subgroups
A, B and D the G protein shows 98.5 to 99.7% aa sequence identity within subgroups
while between the subgroups only 31.2- 38% aa identity is observed. See for example
Collins, M.S., Gough, R.E. and Alexander, D.J., Antigenic differentiation of avian
preumovirus solates using polyclonal antisera and mouse monoclonal antibodies.
Avian Pathology, 1993. 22: p. 469-479.; Cook, J.K.A., Jones, B.V., Ellis, M.M.,
Antigenic differentiation of strains of turkey rhinotracheitis virus using monoclonal
antibodies. Avian Pathology, 1993. 22: p. 257-273; Bayon-Auboyer, M.H., et al.,
Nucleotide seéuences of the F, L and G protein genes of two non-A/non-B avian
preumoviruses (APV) reveal a novel APV subgroup. J Gen Vixol, 2000. 81(Pt 11): p.
2723-33; Seal, B.S., Mairix protein géne nucleotide and predicied amino acid
sequence demonstrate thai the first US avian pneumovirus isolate is distinct from
European strains. Virus Res, 1998. 58(1-2): p. 45-52; Bayon-Auboyer, M.H.,, et al.,
Comparison of F-, G- and N-based RT-PCR protocols with conventional virological
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procedures for the detection and typing of turkey rhinotracheitis virus. Arch Virol,
1999. 144(6): p. 1091-109; Juhasz, K. and A.J. Easton, Extensive sequence variation in
the attachmeni (G) protein gene of avian preumovirus: evidence for two distinct
subgroups. J Gen Virol, 1994. 75(Pt 11): p. 2873-80.

A further serotype of APV is provided in W0O00/20600, which describes the
Colorado isolate of APV and compared it to known APV or TRT strains with in vitro
serum neutralization tests. First, the Colorado isolate was tested against
monospecific polyclonal antisera to recognized TRT isolates. The Colorado isolate was
not neutralized by monospecific antisera to any of the TRT strains. It was, however,
neutralized by a hyperimmune antiserum raised against a subgroup A strain. This
antiserum neutralized the homologous virus to a titre of 1:400 and the Colorado
isolate to a titer of 1: 80. Using the above method, the Colorado isolate was then
tested against TRT monoclonal antibodies. In each case, the reciprocal neutralization
titer was <10. Monospecific antiserum raised to the Colorado isolate was also tested
against TRT strains of both subgroups. None of the TRT strains tested were
neutralized by the antiserum to the Colorado isolate.

The Colorado strain of APV does not protect SPF chicks against challenge with
either a subgroup A or a subgroup B strain of TRT virus. These results suggest that
the Colorado isolate may be the first example of a further serotype of avian
pneumovirus, as also suggested by Bayon-Auboyer et al (J. Gen. Vir. 81:2723-2733
(2000).

In a preferred embodiment, the invention provides an isolated MPV
taxonomically corresponding to a (hereto unknown mammalian) metapneumovirus
comprising a gene order distinct from that of the pneumoviruses within the sub-
family Pneumovirinae of the family Paramyxoviridae. The classification of the two
genera is based primarily on their gene constellation; metapneumoviruses generally
lack non-structural proteins such NS1 or NS2 ( see also Randhawa et al., J. Vir.
71:9849-9854 (1997) and the gene order is different from that of pneumoviruses (RSV:
'3-NS1-NS2-N-P-M-SH-G-F-M2-L-5', APV: '3-N-P-M-F-M2-SH-G-L-5') 466. MPV as
provided by the invention or a virus isolate taxonomically corresponding therewith is
upon EM analysis revealed by paramyxovirus-like particles. Consilstent with the
classification, MPV or virus isolates phylogenetically corresponding or taxonomically
corresponding therewith are sensitive to treatment with chloroform; are cultured

optimally on tMK celis or cells functionally equivalent thereto and are essentially
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trypsine dependent in most cell cultures. Furthermore, the typical CPE and lack of
haemagglutinating activity with most classically used red blood cells suggested that a
virus as provided herein is, albeit only distantly, related to classical pneumoviruses
such as RSV. Although most paramyxoviruses have haemagglutinating acitivity,
most of the pneumoviruses do not 13- An MPV according to the invention also contains
a second overlapping ORF (M2-2) in the nucleic acid fragment encoding the M2
protein, as in general most other pneumoviruses such as for example also
demonstrated in Ahmadian et al., J. Gen. Vir. 80:2011-2016 (1999)

To find further viral isolates as provided by the invention it suffices to test a
sample, optionally obtained from a diseased animal or human, for the presence of a
virus of the sub-family Pneumovirinae, and test a thus obtained virus for the
presence of genes encoding (functional) NS1 or NS2 or essentially demonstrate a gene
order that is different from that of pneumoviruses such as RSV as already discussed
above. Furthermore, a virus isolate phylogenetically corresponding and thus
taxonomically corresponding with MPV may be found by cross-hybridisation
experiments using nucleic acid from a here provided MPV isolate, or in classical
cross-serology experiments using monoclonal antibodies specifically directed against
and/or antigens and/or immunogens specifically derived from an MPV isolate.

Newly isolated viruses arve phylogenetically corresponding to and thus
taxonomically corresponding to MPV when comprising a gene order and/or amino acid
sequence sufficiently similar to our prototypic MPV isolate(s), or are structurally
corresponding therewith, and show close relatedness to the genus Metapneumovirus
within the subfamily Pneumovirinae. The highest amino sequence homology, and
defining the structural correspondence on the individual protein level, between MPV
and any of the known other viruses of the same family to date (APV subtype C) is for
matrix 87%, for nucleoprotein 88%, for phosphoprotein 68%, for fusionprotein 81%
and for parts of the polymerase protein 5§6-64%, as can be deduced when comparing
the sequences given in figure 6 with sequences of other viruses, in particular of AVP-
C. Individual proteins or whole virus isolates with, respectively, higher homology to
these mentioned maximum values are considered phylogenetically corresponding and
thus taxonomically corresponding to MPV, and comprise a nucleic acid sequence
structurally corresponding with a sequence as shown in figure 6. Herewith the

invention provides a virus phylogenetically corresponding to the deposited virus.
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Tt should be noted that, similar to other viruses, a certain degree of variation is found
between different isolated essentially mammalian negative-sense single stranded
RNA virus isolates as provided hexein. In phylogenetic trees, we have identified at
least 2 genetic clusters of virus isolates based on comparitive sequence analyses of
parts of the L, M, N and F genes. Based on nucleotide and amino-acid differences in
the viral nucleic acid or amino acid sequences (the viral sequences), and in analogy to
other pneumoviruses such as RSV, these MPV genotypes represent subtypes of MPV.
Within each of the genetic clusters of MPV isolates, the percentage identity at the
nucleotide level was found to be 94-100 for L, 91-100 for M, 90-100 for N and 93-100
for F and at the amino acid level the percentage identity was found to be 91-100 for L,
98-100 for M, 96-100 for N and 98-100 for F. A further comparison can be found in
figures 18 to 28. The minimum percentage identity at the nucleotide level for the
entire group of isolated essentially mammalian negative-sense single stranded RNA
virus as provided herein (MPV isolates) identified so far was 81 for L and M, 83 for N

. and 82 for F. At the amino acid level, this percentage was 91 for L and N, 94 for M,

and 95 for F. The viral sequence of a MPV isolate or an isolated MPV F gene as
provided herein for example shows less than 81%nucleotide sequence identity or less
than 82%(amino acid sequence identity with the respective nucleotide or amino acid
sequence of an APV-C fusion (F) gene as for example provided by Seal et al., Vir. Res.
66:139147 (2000).

Also, the viral sequence of a MPV isolate or an an isolated MPV L gene as provided
herein for example shows less than 61% nucleotide sequence identity or less than
63% amino acid sequence identity with the respective nucleotide or amino acid
sequence of an APV-A polymerase gene as for example provided by Randhawa et al.,,
J. Gen. Vir, 77:3047-3051 (1996).

Sequence divergence of MPV strains around the world may be somewhat
higher, in analogy with other viruses. Consequentily, two potential genetic clusters
are identified by analyses of partial nucleotide sequences in the N, M, F and L. ORFs
of 9 virus isolates. 90-100% nucleotide identity was observed within a cluster, and 81-
88% identity was observed between the clusters. Sequence information obtained on
more virus isolates confirmed the existence of two genotypes. Virus isolate ned/00/01
as prototype of cluster A, and virus isolate ned/99/01 as prototype of cluster B have
been used in cross neutralization assays to test whether the genotypes are related to

different serotypes or subgroups. From these data we conclude that essentially

JP 2004-531220 A 2004.10.14
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mammalian virus isolates displaying percentage amino acid homology higher than 64
for L, 87 for M, 88 for N, 68 for P, 81 for F 84 for M2-1 or 58 for M2-2 to isolate 1-2614
may be classified as an isolated essentially mammalian negative-sense single
stranded RNA virus as provided herein. In particular those virus isolates in general
that have a minimum percentage identity at the nucleotide sequence level with a
prototype MPV isolate as provided herein of 81 for L. and M, 83 for N and/or 82 for F'
are members of the group of MPV isolates as provided herein . At the amino acid
level, these percentage are 91 for L and N, 94 for M, and/or 95 for F. When the
percentage amino acid sequence homology for a given virus isolate is higher than 90
for L and N, 93 for M, or 94 for F, the virus isolate is similar fo the group of MPV
isolates displayed in figure 5. When the percentage amino acid sequence homology for
a given virus isolate is higher than 94 for L, 95 for N or 97 for M and F the virus
isolate can be identified to belong to one of the genotype clusters represented in figure
5. It should be noted that these percentages of homology, by which genetic clusters
are defined, are similar to the degree of homology found among genetic clusters in the
corresponding genes of RSV.

In short, the invention provides an isolated essentially mammalian negative-
sense single stranded RNA virus (MPV) belonging to the sub-family Preumovirinae of
the family Paramyxoviridae and identifiable as phylogenetically corresponding to the
genus Metapneumovirus by determining a nucleic acid sequence of a suitable
fragment of the genome of said virus and testing it in phylogenetic tree analyses
wherein maximum likelihood trees are generated using 100 bootstraps and 3 jumbles
and finding it to be more closely phylogenetically corresponding to a virus isolate
deposited as I-2614 with CNCM, Paris than it is corresponding to a virus isolate of
avian pneumovirus (APV) also known as turkey rhinotracheitis virus (TRTV), the
aetiological agent of avian rhinotracheitis.

Suitable nucleic acid genome fragments each useful for such phylogenetic tree
analyses are for example any of the RAP-PCR fragments 1 to 10 as disclosed herein
in the detailed description, leading to the various phylogenetic tree analyses as
disclosed herein in figures 4 or 5. Phylogenetic tree analyses of the nucleoprotein (N),
phosphoprotein (P), matrixprotein (M) and fusion protein (F) geneé of MPV revealed
the highest degree of sequence homology with APV serotype C, the avian

pneumovirus found primarily in birds in the United States
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In a preferred embodiment, the invention provides an isolated essentially
mammalian negative-sense single stranded RNA virus (MPV) belonging to the sub-
family Preumovirinae of the family Paramyxoviridae and identifiable as
phylogenetically corresponding to the genus Metapneumovirus by determining a
nucleic acid sequence of a suitable fragment of the genome of said virus and testing it
in phylogenetic tree analyses wherein maximum likelihood trees are generated using
100 bootstraps and 3 jumbles and finding it to be more closely phylogenetically
corresponding to a virus isolate deposited as I-2614 with CNCM, Paris than it is
corresponding to a virus isolate of avian pneumovirus (APV) also known as turkey
vhinotracheitis virus (TRTV), the aetiological agent of avian rhinotracheitis, wherein
said suitable fragment comprises an open reading frame encoding a viral protein of
said virus.

A suitable open reading frame (ORF) comprises the ORF encoding the N
protein. When an overall amino acid identity of at least 91%, preferably of at least
95% of the analysed N-protein with the N-protein of isolate 1-2614 is found, the
analysed virus isolate comprises a preferred MPV isolate according to the invention.
As shown, the first gene in the genomic map of MPV codes for a 394 amino acid (aa)
protein and show.s extensive homology with the N protein of other pneumoviruses.
The length of the N ORF is identical to the length of the N ORF of APV.C (Table 5)
and is smaller than those of other paramyxoviruses (Barr et al., 1991), Analysis of the
amino acid sequence revealed the highest homology with APV-C (88%), and only 7-
11% with other paramyxoviruses (Table 6).

Barr ef al (1991) identified 3 regions of similarity between viruses belonging to the
order Mononegavirales: A, B and C (Figure 8). Although similarities are highest
within a virus family, these regions are highly conserved between virus familys. In all
three regions MPV revealed 97% aa sequence identity with APV-C, 89% with APV-B,
92 with APV-A, and 66-73% with RSV and PVM. The region between aa residues 160
and 340 appears to be highly conserved among metapneumoviruses and to a
somewhat lesser extent the Pneumovirinae (Miyahara et al., 1992; Li et al., 1996;
Barr et al., 1991). This is in agreement with MPV being a metapneumovirus, this
particular region showing 99% similarity with APV C. '

Another suitable open reading frame (ORF) useful in phylogenetic analyses
comprises the ORF encoding the P protein. When an overall amino acid identity of at
least 70%, preferably of at least 85% of the analysed P-protein with the P-protein of



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

15

25

30

(94) JP 2004-531220 A 2004.10.14

WO 02/057302 PCT/NL02/00040

14
isolate [-2614 is found, the analysed virus isolate comprises a preferred MPV isolate
according to the invention. The second ORF in the genome map codes for a 294 aa
protein which shares 68% aa sequence homology with the P protein of APV-C, and
only 22-26% with the P protein of RSV (Table 6). The P gene of MPV contains one
substantial ORF and in that respect is similar to P from many other paramyxoviruses
(Reviewed in Lamb and Kolakofsky, 1996; Sedlmeier et al., 1998). In contrast to APV
A and B and PVM and similar to RSV and APV-C the MPV P ORF lacks cysteine
residues. Ling (1995) suggested that a region of high similarity between all
pneumoviruses (aa 185-241) plays a role in either the RNA synthesis process or in
maintaining the structural integrity of the nucleocapsid complex. This region of high
similarity is also found in MPV (Figure 9) especifically when conservative
substitutions are taken in account, showing 100% similarity with APV-C, 93 % with
APV-A and B, and approximately 81% with RSV, The C-terminus of the MPV P
protein is rich in glutamate residues as has been described for APVs (Ling et al.,
1995).

Another suitable open reading frame (ORF) useful in phylogenetic analyses
comprises the ORF encoding the M protein. When an overall amino acid identity of at
least 94%, preferably of at least 97% of the analysed M-protein with the M-protein of
isolate I-2614 is found, the analysed virus isolate comprises a preferred MPV isolate
according to the invention. The third ORF of the MPV genome encodes a 254 aa
protein, which resembles the M ORF's of other pneumoviruses. The M ORF of MPV
has exactly the same size as the M ORFs of other metapneumoviruses (Table 5) and
shows high aa sequence homology with the matrix proteins of APV (76-87%) lower
homology with those of RSV and PVM (37-38%) and 10% or less homology with those
of other paramyxoviruses (Table 6). Easton (1997) compared the sequences of matrix
proteins of all pneumoviruses and found a conservedhexapeptide at residue 14 to 19
that is also conserved in MPV (Figure 10). For RSV, PVM and APV small secondary
ORF's within or overlapping with the major ORF of M have been identified (52 aa and
51 aa in bRSV, 75 aa in RSV, 46 aa in PVM and 51 aa in APV) (Yu et al., 1992;
Easton et al., 1997; Samal et al., 1991; Satake et al., 1984). We noticed two small
ORF's in the M ORF of MPV. One small ORF of 54 aa residues was found within the
major M ORF, starting at nucleotide 2281 and one small ORF of 33 aa residues was
found overlapping with the major ORF of M starting at nucleotide 2893 (data not
shown). Similar to the secondary ORFs of RSV and APV there is no significant
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‘homology between these secondary ORFs and secondary ORFs of the other
pneumoviruses, and apparent start or stop signals are lacking. In addition, evidence
for the synthesis of proteins corresponding to these secondary ORF's of APV and RSV
has not been reported.

Another suitable open reading frame (ORF) useful in phylogenetic analyses comprises
the ORF encoding the F protein. When an overall amino acid identity of at least 95%,
preferably of at least 97% of the analysed F-protein with the F-protein of isolate I-
2614 is found, the analysed virus isolate comprises a preferred MPV isolate according
to the invention. The F ORF of MPV is located adjacent to the M ORF, which is
characteristic for members of the Metapneumovirus genus. The F gene of MPV
encodes a 539 aa protein, which is two aa residues longer than F of APV-C (Table 5).
Analysis of the aa sequence revealed 81% homology with APV-C, 67% with APV-A
and B, 33-39% with pneumovirus F proteins and only 10-18% with other
paramyxoviruses (Table 6). One of the conserved features among F proteins of
paramyxoviruses, and also seen in MPV is the distribution of cysteine residues
(Morrison, 1988; Yu et al., 1991). The metapneumoviruses share 12 cysteine residues
in F1 (7 are conserved among all paramyxoviruses), and two in F2 (1 is conserved
among all paramyxoviruses). Of the 3 potential N-linked glycosylation sites present
in the F ORF of MPV, none are shared with RSV and two (position 66 and 389) are
shared with APV. The third, unique, potential N-linked glycosylation site for MPV is
located at position 206 (Figure 11). Despite the low sequence homology with other
paramyxoviruses, the F protein of MPV revealed typical fusion protein characteristics
consistent with those described for the F proteins of other Paramyxoviridae family
members (Morrison, 1988). F proteins of Paramyxoviridae members are synthesized
as inactive precursors (FO0) that are cleaved by host cell proteases which generate
amino terminal F2 subunits and large carboxy terminal F1 subunits. The proposed
cleavage site (Collins ef al., 1996) is conserved among all members of the
Paramyxoviridae family. The cleavage site of MPV contains the residues RQSR. Both
arginine (R) residues are shaved with APV and RSV, but the glutamine (Q) and
serine (S) residues are shared with other paramyzoviruses such as human
parainfluenza virus type 1, Sendai virus and morbilliviruses (data not shown). The
hydrophobic region at the amino terminus of F1 is thought to function as the
membrane fusion domain and shows high sequence similarity among

paramyxoviruses and morbilliviruses and to a lesser extent the pneumoviruses
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(Morrison, 1988). These 26 residues (position 137-1683, Figure 11) are conserved
between MPV and APV-C, which is in agreement with this region being highly
conserved among the metapneumoviruses (Naylor et al., 1998; Seal et al., 2000).

As is seen for the F2 subunits of APV and other paramyxoviruses, MPV
revealed a deletion of 22 aa residues compared with RSV (position 107-128, Figure
11). Furthermore, for RSV and APV, the signal peptide and anchor domain were
found to be conserved within subtypes and displayed high variability between
subtypes (Plows et al., 1995; Naylor et ol., 1998). The signal peptide of MPV (aa 10-
35, Figure 11) at the amino terminus of F2 exhibits some sequence similarity with
APV-C (18 out of 26 aa residues are similar) and less conservation with other APVs
or RSV. Much more variability is seen in the membrane anchor domain at the

carboxy terminus of F1, although some homology is still seen with APV-C.

Another suitable open reading frame (ORF) useful in phylogenetic analyses
comprises the ORF encoding the M2 protein. When an overall amino acid identity of
at least 85%, preferably of at least 90% of the analysed M2-protein with the M2-
protein of isolate I-2614 is found, the analysed virus isclate comprises a preferred
MPYV isolate according to the invention. M2 gene is unique to the Pneumovirinae and
two overlapping ORFs have been observed in all pneumoviruses. The first major ORF
represents the M2-1 protein which enhances the processivity of the viral polymerase
(Collins et al., 1995; Collins, 1996) and its readthrough of intergenic regions (Hardy et
al., 1998; Fearns et al., 1999). The M2-1 gene for MPV, located adjacent o the F gene,
encodes a 187 aa protein (Table 5), and reveals the highest (84%) homology with M2-1
of APV-C (Table 6). Comparison of all pneumovirus M2-1 proteins revealed the
highest conservation in the amino-terminal half of the protein (Collins et al., 1990;
Zamora et al., 1992; Ahmadian ef al., 1999), which is in agreement with the
observation that MPV displays 100% similarity with APV-C in the first 80 aa
residues of the protein (Figure 12A). The MPV M2-1 protein contains 3 cysteine
residues located within the first 30 aa residues that are conserved among all
pueumoviruses. Such a concentration of cysteines is frequently found in zinc-binding
proteins (Ahmadian et al., 1991; Cuesta et al., 2000).

The secondary ORFs (M2-2) that overlap with the M2-1 ORF's of pneumoviruses are
conserved in location but not in sequence and are thought to be involved in the

control of the switch between virus RNA replication and transcription (Collins et al.,
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1985; Elango et al., 1985; Baybutt et al., 1987; Collins et al., 1990; Ling et al., 1992;
Zamora et al., 1992; Alansaxi ef al., 1994; Ahmadian et al., 1999; Bermingham et al.,
1999). For MPV, the M2-2 ORF starts at nucleotide 512 in the M2-1 ORF (Figure 7),
which is exactly the same start position as for APV-C. The length of the M2-2 ORFs
are the same for APV-C and MPV, 71 aa residues (Table 5). Sequence comparison of
the M2-2 ORF (Figure 12B) revealed 56% aa sequence homology between MPV and
APV-C and only 26-27%aa sequence homology between MPV and APV-A and B
(Table 6).

Another suitable open reading frame (ORF) useful in phylogenetic analyses comprises
the ORF encoding the L protein. When an overall amino acid identity of at least 91%,
preferably of at least 95% of the analysed L-protein with the L-protein of isolate I-
2614 is found, the analysed virus isolate comprises a preferred MPV isolate according
to the invention. In analogy to other negative strand viruses, the last ORF of the
MPV genome is the RNA-dependent RNA polymerase component of the replication
and transcription complexes. The L gene of MPV encodes a 2005 aa protein, which is
1 residue longer than the APV-A protein (Table 5). The L protein of MPV shares 64%
homology with APV-A, 42-44% with RSV, and approximately 13% with other
paramyxoviruses (Table 6). Poch et al. (1989; 1990) identified six conserved domains
within the L proteins of non-segmented negative strand RNA viruses, from which
domain III contained the four core polymerase motifs that are thought to be essential
for polymerase function. These motifs (A, B, C and D) are well conserved in the MPV
L protein: in motifs A, B and C: MPV shares 100% similarity with all pneumoviruses
and in motif D MPV shares 100 % similarity with APV and 92% with RSV’s. For the
entire domain III (aa 625- 847 in the L ORF), MPV shares 83% identity with APV, 67-
68% with RSV and 26-30% with other paramyxoviruses (Figure 15). In addition to the
polymerase motifs the pneumovirus L proteins contain a sequence which conforms to
a consensus ATP binding motif K(X)2::GEGAGN(X)2K (Stec, 1991).The MPV L ORF
contains a similar motif as APV, in which the spacing of the intermediate residues is
off by one: K(x)2:GEGAGNX) 19 K.

A much preferred suitable open reading frame (ORF) useful in phylogenetic
analyses comprises the ORF encoding the SH protein. When an overall amino acid
identity of at least 30%, preferably of at least 50%, more preferably of at least 75% of
the analysed SH-protein with the SH-protein of isolate I-2614 is found, the analysed

virus isolate comprises a preferred MPV isolate according to the invention. The gene
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located adjacent to M2 of MPV encodes a 183 aa protein (Figure 7). Analysis of the
nucleotide sequence and its deduced amino acid sequence revealed no discernible
homology with other RNA virus genes or gene products. The SH ORF of MPV is the
longest SH ORF known to date (Table 5). The composition of the aa residues of the
SH ORF is relatively similar to that of APV, RSV and PVM, with a high percentage of
threonine and serine (22%, 18%, 19%, 20.0%, 21% and 28% serine/threonine content
for MPV, APV, RSV A, RSV B, bRSV and PVM respectively). The SH ORF of MPV
contains 10 cysteine residues, whereas APV SH contains 16 cysteine residues. All
pneumoviruses have similar numbers of potential N-glycosylation sites (MPV 2, APV
1, RSV 2, bRSV 3, PVM 4).
The hydrophobicity profiles for the MPV SH protein and SH of APV and RSV
revealed similar structural characteristics (Figure 13B). The SH ORFs of APV and
MPV have a hydrophylic N-terminus (aa 1-80), a central hydrophobic domain (aa 30-
53) which can serve as a potential membrane spanning domain, a second hydrophobic
domain around residue 160 and a hydrophilic C-terminus. fn contrast, RSV SH
appears to lack the C-terminal half of the APV and MPV ORFs. In all pneumovirus
SH proteins the hydrophobic domain is flanked by basic amino acids, which are also
found in the SH ORF for MPV (aa 29 and 54).
Another much preferred suitable open reading frame (ORF) useful in phylogenetic
analyses comprises the ORF encoding the G protein. When an overall amino acid
identity of at least 30%, preferably of at least 50%, more preferably of at least 756% of
the analysed G-protein with the G-protein of isolate 1-2614 is found, the analysed
virus isolate comprises a preferred MPV isolate according to the invention. The G
ORF of MPV is located adjacent to the SH gene and encodes a 236 amino acid protein.
A secondary small ORF is found immediately following this ORF, potentially coding
for 68 aa residues (pos. 6973-7179,), but lacking a start codon. A third major ORF, in
a different reading frame, of 194 aa residues (fragment 4, Figure 7) is overlapping
with both of these ORFs, but also lacks a startcodon (nucleotide 6416-7000). This
major ORF is followed by a fourth ORT in the same reading frame (nt 7001-7198),
possibly coding for 65 aa residues but again lacking a start codon. Finally, a potential
ORF of 97 aa residues (but lacking a startcodon) is found in the third reading frame
(nt 6444-6737, Figure 1). Unlike the first ORF, the other ORFs do not have apparent
gene start or gene end sequences (see below). Although the 236 aa residue G ORF
probably represents at least a part of the MPV attachment protein it can not be
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excluded that the additional coding sequences are expressed as separate proteins or
as part of the attachment protein through some RNA editing event. It should be
noted that for APV and RSV no secondary ORF's after the primary G ORF have been
identified but that both APV and RSV have secondary ORFs within the major ORF of
G. However, evidence for expression of these ORFs is lacking and there is no
homology between the predicted aa sequences for different viruses (Ling et al., 1992).
The secondary ORFs in MPV G do not reveal characteristics of other G proteins and
whether the additional ORFs are expressed requires further investigation. BLAST
apalyses with all four ORFs revealed no discernible homology at the nucleotide or aa
sequence level with other known virus genes or gene products. This is in agreement
with the low sequence homologies found for other G proteins such as hRSV A and B
(53%) (Johnson et al., 1987) and APV A and B (38%) (Juhasz et al., 1994). Whereas
most of the MPV ORF's resemble those of APV both in length and sequence, the G
ORF of MPV is considerably smaller than the G ORF of APV (Table 5). The aa
sequence revealed a serine and threonine content of 34%, which is even higher than
the 32% for RSV and 24% for APV. The G ORF also contains 8.5% proline residues,
which is higher than the 8% for RSV and 7% for APV. The unusual abundance of
proline residues in the G proteins of APV, RSV and MPV has also been observed in
glycoproteins of mucinous origin where it is a major determinant of the proteins three
dimensional structure (Collins ef al., 1983; Wertz et al., 1985; Jentoft, 1990).
The number of potential N-linked glycosylation sites in G of MPV is similar to other
pneumoviruses: MPV has 5, whereas hRSV has 7, bRSV has 5, and APV has 3 to 5.

The predicted hydrophobicity profile of MPV G revealed characteristics similar
to the other pneumoviruses. The amino-terminus contains a hydrophylic region
followed by a short hydrophobic area (aa 33-53) and a mainly hydrophilic carboxy
terminus (Figure 14B). This overall organisation is consistent with that of an
anchored type II transmembrane protein and corresponds well with these regions in
the G protein of APV and RSV. The G ORF of MPV contains only 1 cysteine residue
in contrast to RSV and APV (5 and 20 respectively).

According to classical serological analyses as for example known from
Francki, R.1.B., Fauquet, C.M., Knudson, D.L., and Brown, F., Classification and

nomenclature of viruses. Fifth report of the international Committee on Taxonomy of
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Viruses. Arch Virol, 1991. Supplement 2: p. 140-144. an MPV isolate is also
identifiable as belonging to a serotype as provided herein, being defined on the basis
of its immunological distinctiveness, as determined by quantitative neutralization
with animal antisera (obtained from for example ferrets or guinnea pigs as provided
in the detailed description). Such a serotype has either no cross-reaction with others
or shows a homologous-to heterologous titer ratio >16 in both directions. If
neutralization shows a certain degree of cross-reaction between two viruses in either
or both directions (homologous-to-heterologous tier ration of eight or 16),
distinctiveness of serotype is assumed if substantial biophysical/biochemical
differences of DNA’s exist. If neutralization shows a distinct degree of cross-reaction
between two viruses in either or both directions (homologous-to-heterologous tier
ration of smaller than eight), identity of serotype of the isolates under study is
assumed. As said, useful prototype isolates, such as isolate I-2614, herein also known
as MPV isolate 00-1, are provided herein.

A further classification of a virus as an isolated essentially mammalian
negative-sense single stranded RNA virus as provided herein can be made on the
basis of homology to the G and/or SH proteins. Where in general the overall amino
acid sequence identity between APV (isolated from birds) and MPV (isolated from
humans) N, P, M, F, M2 and L, ORFs was 64 to 88 pexrcent, and nucleotide sequence
homology was also found between the non-coding regions of the APV and MPV
genomes, essentially no discernable amino acid sequence homology was found
between two of the ORFs of the human isolate (MPV) and any of the ORFs of other
paramyxoviruses. The amino acid content, hydrophobicity profiles and location of
these ORF's in the viral genome show that they represent G and SH protein
analogues. The sequence homology between APV and MPV, their similar genomic
organization (3'-N-P-M-F-M2-SH-G-L-5) as well as phylogenetic analyses provide
further evidence for the proposed classification of MPV as the first mammalian
metapneumovirus.New MPV isolates are for thus example identified as such by virus
isolation and characterisation on tMK or other cells, by RT-PCR and/or sequence
analysis followed by phylogenetic tree analyses, and by serologic techniques such as
virus neutralisation assays, indirect immunofluorescence assays, divect
immunofluorescence assays, FACs analyses or other immunological techniques.

Preferably these techniques are directed at the SH and/or G protein analogues.
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For example the invention provides herein a method to identify further
isolates of MPV as provided herein, the method comprising inoculating a essentially
MPV-uninfected or specific-pathogen-free guinea pig or ferret (in the detailed
description the animal is inoculated intranasally but other ways of inoculation such
as intramuscular or intradermal inoculation, and using an other experimental
animal, is also feasible) with the prototype isolate I-2614 or related isolates. Sera are
collected from the animal at day zero, two weeks and three weeks post inoculation.
The animal specifically seroconverted as measured in virus neutralisation (VN) assay
and indirect IFA against the respective isolate 1-2614 and the sera from the
seroconverted animal are used in the immunological detection of said further isolates.

As an example, the invention provides the characterisation of a new member
in the family of Paramyxoviridae, a human metapneumovirus or metapneumovirus-
like virus (since its final taxonomy awaits discussion by a viral taxonomy committee
the MPV is herein for example described as taxonomically corresponding to APV)
(MPV) which may cause severe RTI in humans. The clinical signs of the disease
caused by MPV are essentially similar to those caused by hRSV, such as cough,
myalgia, vomiting, fever, broncheolitis or pneumonia, possible conjunctivitis, or
combinations thereof. As is seen with hRSV infected children, especifically very
young children may require hospitalisation. As an example an MPV which was
deposited January 19, 2001 as I-2614 with CNCM, Institute Pasteur, Paxis or a virus
isolate phylogenetically corresponding therewith is herewith provided. Therewith, the
invention provides a virus comprising a nucleic acid or functional fragment
rhylogenetically corresponding to a nucleic acid sequence shown in figure 6a, 6b, Ge,
or structurally corresponding therewith. In particular the invention provides a virus
characterised in that after testing it in phylogenetic tree analyses wherein maximum
likelihood trees are generated using 100 bootstraps and 3 jumbles it is found to be
more closely phylogenetically corresponding to a virus isolate deposited as I-2614
with CNCM, Paris than it is related to a virus isolate of avian pneumovirus (APV)
also known as turkey rhinotracheitis virus (TRTV), the aetiological agent of avian
rhinotracheitis. It is particularly useful to use an AVP-C virus isclate as outgroup in
said phylogenetic tree analyses, it being the closest relative, albeit being an
essentially non-mammalian virus.

We propose the new human virus to be named human metapneumovirus or

metapneumovirus-like virus (MPV) based on several observations. EM analysis
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revealed paramyxovirus-like particles. Consistent with the classification, MPV
appeared to be sensitive to treatment with chloroform. MPV is cultured optimal on
tMK cells and is trypsine dependent. The clinical symptoms caused by MPV as well
as the typical CPE and lack of haemagglutinating activity suggested that this virus is
closely related to hRSV. Although most paramyxoviruses have haemaglutinating
acitivity, most of the pneumoviruses do not 1>

As an example, the invention provides a not previously identified
paramysovirus from nasopharyngeal aspirate samples taken from 28 children
suffering from severe RTI. The clinical symptoms of these children were largely
similar to those caused by hRSV. Twenty-seven of the patients were children below
the age of five years and half of these were between 1 and 12 months old. The other
patient was 18 years old. Allindividuals suffered from upper RTI, with symptoms
ranging from cough, myalgia, vomiting and fever to broncheolitis and severe
pneumonia. The majority of these patients were hospitalised for one to two weeks.

The virus isolates from these patients had the paramyxovirus morphology in
negative contrast electron microscopy but did not react with specific antisera against
known human and animal paramyxoviruses. They were all closely related to one
another as determined by indirect immunofluorescence assays (IFA) with sera raised
against two of the isolates. Sequence analyses of nine of these isolates revealed that
the virus is somewhat related to APV. Based on virological data, sequence homology
as well as the genomic organisation we propose that the virus is a member of
Metapneumovirus genus. Serological surveys showed that this virus is a relatively
common pathogen since the seroprevalence in the Netherlands approaches 100% of
humans by the age of five years. Moreover, the seroprevelance was found to be
equally high in sera collected from humans in 1958, indicating this virus has been
circulating in the human population for more than 40 years. The identification of this
proposed new member of the Metapneumovirus genus now also provides for the
development of means and methods for diagnostic assays or test kits and vaccines or
serum or antibody compositions for viral respiratory tract infections, and for methods
to test or screen for antiviral agents useful in the treatment of MPV infections.

To this extent, the invention provides among others an isolated or
recombinant nucleic acid or virus-specific functional fragment thereof obtainable from
a virus according to the invention. In particular, the invention provides primers

and/or probes suitable for identifying an MPV nucleic acid.
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Furthermore, the invention provides a vector comprising a nucleic acid according to
the invention. To begin with, vectors such as plasmid vectors containing (parts of) the
genome of MPV, virus vectors containing (parts of) the genome of MPV. (For example,
but not limited to other paramyxoviruses, vaccinia virus, retroviruses, baculovirus),
or MPV containing (parts of) the genome of other viruse or other pathogens are
provided. Furthermore, a number of reverse genetics techniques have been described
for the generation of recombinant negative strand viruses, based on two critical
parameters. First, the production of such virus relies on the replication of a partial or
tull-length copy of the negative sense viral RNA (vRNA) genome or a complementary
copy thereof (cRNA). This vRNA or cRNA can be isolated from infectious virus,
produced upon in-vitro transcription, or produced in cells upon transfection of nucleic
acids. Second, the production of recombinant negative strand virus relies on a
functional polymerase complex. Typically, the polymerase complex of pneumoviruses
consists of N, P, L and possibly M2 proteins, but is not necessarily limited thereto.
Polymerase complexes or components thereof can be isolated from virus particles,
isolated from cells expressing one or more of the components, or produced upon
transfection of specific expression vectors.

Infectious copies of MPV can be obtained when the above mentioned vRNA, cRNA, or
vectors expressing these RNAs are replicated by the above mentioned polymerase
complex 1617.18,182021,22 Fop the generation of minireplicons or, a reverse genetics
system for generating a full-length copy comprising most or all of the genome of MPV
it suffices to use 8'end and/or 5'¢nd nucleic acid sequences obtainable from for
example APV (Randhawa et al., 1997) or MPV itself.

Also, the invention provides a host cell comprising a nucleic acid or a vector according
to the invention. Plasmid or viral vectors containing the polymerase components of
MPV (presumably N, P, L and M2, but not necessarily limited thereto) are generated
in prokaryotic cells for the expression of the components in relevant cell types
(bacteria, insect cells, eukaryotic cells). Plasmid or viral vectors containing full-length
or partial copies of the MPV genome will be generated in prokaryotic cells for the
expression of viral nucleic acids in-vitro or in-vivo. The latter vectors may contain
other viral sequences for the generation of chimeric viruses or chimeric virus
proteins, may lack parts of the viral genome for the generation of replication defective
virus, and may contain mutations, deletions or insertions for the generation of

attenuated viruses.

JP 2004-531220 A 2004.10.14
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Infectious copies of MPV (being wild type, attenuated, replication-defective or
chimeric) can be produced upon co-expression of the polymerase components
according to the state-of-the-art technologies described above.
In addition, eukaryotic cells, transiently or stably expressing one or more full-length
or partial MPV proteins can be used. Such cells can be made by transfection (proteins
or nucleic acid vectors), infection (viral vectors) or transduction (viral vectors) and
may be useful for complementation of mentioned wild type, attenuated, replication-
defective or chimeric viruses.

A chimeric virus may be of particular use for the generation of recombinant
vaceines protecting against two or more viruses 232426 | For example, it can be
envisaged that a MPV virus vector expressing one or more proteins of RSV or a RSV
vector expressing one or more proteins of MPV will protect individuals vaccinated
with such vector against both virus infections. A similar approach can be envisaged
for PI3 or other paramyxoviruses. Attenuated and replication-defective viruses may
be of use for vaccination purposes with live vaccines as has been suggested for other
viruses 2626

In a preferred embodiment, the invention provides a proteinaceous molecule or
metapneumovirus-specific viral protein or functional fragment thereof encoded by a
nucleic acid according to the invention. Useful proteinaceous molecules ave for
example derived from any of the genes or genomic fragments derivable from a virus
according to the invention. Such molecules, or antigenic fragments thereof, as
provided herein, are for example useful in diagnostic methods or kits and in
pharmaceutical compositions such as sub-unit vaccines. Particularly useful are the F,
SH and/or G protein or antigenic fragments thereof for inclusion as antigen or
subunit immunogen, but inactivated whole virus can also be used. Particulary useful
are also those proteinaceous substances that are encoded by recombinant nucleic acid
fragments that are identified for phylogenetic analyses, of course preferred are those
that are within the preferred bounds and metes of ORFs useful in phylogenetic
analyses, in particular for eliciting MPV specific antibodies, whether in vivo (e.g. for
protective puposes or for providing diagnostic antibodies) or in vitro (e.g. by phage
display technology or another technique useful for generafing synthetic antibodies).

Also provided herein are antibodies, be it natural polyclonal or monoclonal, or
synthetic (e.g. (phage) library-derived binding molecules) antibodies that

specificallyreact with an antigen comprising a proteinaceous molecule or MPV-
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specific functional fragment thereof according to the invention. Such antibodies are
useful in a method for identifying a viral isolate as an MPV comprising reacting said
viral isolate or a component thereof with an antibody as provided herein. This can for
example be achieved by using purified or non-purified MPV or parts thereof (proteins,
peptides) using ELISA, RIA, FACS or similar formats of antigen detection assays
(Current Protocols in Immunology). Alternatively, infected cells or cell cultures may
be used to identify viral antigens using classical immunofluorescence or
immunohistochemical techniques.

Other methods for identifying a viral isolate as a MPV comprise reacting said
viral isolate or a component thereof with a virus specific nucleic acid according to the
invention, in particular where said mammalian virus comprises a human virus.

In this way the invention provides a viral isolate identifiable with a method
according to the invention as a mammalian virus taxonomically corresponding to a
negative-sense single stranded RNA virus identifiable as likely belonging to the
genus Metapneumovirus within the sub-family Preumouvirinae of the family
Paramyxouviridae.

The method is useful in a method for virologically diagnosing an MPV
infection of a mammal, said method for example comprising determining in a sample
of said mammal the presence of a viral isolate or component thereof by reacting said
sample with a nucleic acid or an antibody according to the invention. Examples are
further given in the detailed description, such as the use of PCR (or other
amplification or hybridisation techniques well known in the art) or the use of
immunofluorescence detection (or other immunological techniques known in the art)

The invention also provides a method for serologically diagnosing a MPV
infection of a mammal comprising determining in a sample of said mammal the
presence of an antibody specifically directed against a MPV or component thereof by
reacting said sample with a proteinaceous molecule or fragment thereof or an antigen
according to the invention

Methods and means provided herein are particularly useful in a diagnostic kit
for diagnosing a MPV infection, be it by virological or serological diagnosis. Such kits
or assays may for example comprise a virus, a nucleic acid: a proteinaceous molecule
or fragment thereof, an antigen and/or an antibody according to the invention.

Use of a virus, a nucleic acid, a proteinaceous molecule or fragment thereof, an

antigen and/or an antibody according to the invention is also provided for the
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production of a pharmaceutical composition, for example for the treatment or
prevention of MPV infections and/or for the treatment or prevention of respiratory
tract illnesses, in particular in humans. Attenuation of the virus can be achieved by
established methods developed for this purpose, including but not limited to the use
of related viruses of other species, serial passages through laboratory animals or/and
tissue/cell cultures, site directed mutagenesis of molecular clones and exchange of
genes or gene fragments between related viruses.

A pharmaceutical composition comprising a virus, a nucleic acid, a
proteinaceous molecule or fragment thereof, an antigen and/or an antibody according
to the invention can for example be used in a method for the treatment or prevention
of a MPV infection and/or a respiratory illness comprising providing an individual
with a pharmaceutical composition according to the invention. This is most useful
when said individual comprises a human, especifically when said human is below 5

years of age, since such infants and young children are most likely to be infected by a

. human MPV as provided herein. Generally, in the acute phase patients will suffer

from upper respiratory symptoms predisposing for other respiratory and other
diseases. Also lower respiratory illnesses may occur, predisposing for more and other
serious conditions.

The invention also provides method to obtain an antiviral agent useful in the
treatment of respiratory tract illness comprising establishing a cell culture or
experimental animal comprising a virus according to the invention, treating said
culture or animal with an candidate antiviral agent, and determining the effect of
said agent on said virus or its infection of said culture or animal. An example of such
an antiviral agent comprises a MPV-neutralising antibody, or functional component
thereof, as provided herein, but antiviral agents of other nature are obtained as well.
The invention also provides use of an antiviral agent according to the invention for
the preparation of a pharmaceutical composition, in particular for the preparation of
a pharmaceutical composition for the treatment of respiratory tract illness,
especifically when caused by an MPV infection, and provides a pharmaceutical
composition comprising an antiviral agent according to the invention, useful in a
method for the treatment or prevention of an MPV infection or respiratory illness,
said method comprising providing an individual with such a pharmaceutical

composition.

JP 2004-531220 A 2004.10.14
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The invention is further explained in the detailed description without limiting

it thereto.

JP 2004-531220 A 2004.10.14
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Figure legends

Figure 1A comprises table 1: Percentage homology found between the amino acid
sequence of isolate 00-1 and other members of the Pneumovirinae. Percentages (x100)
are given for the amino acid sequences of N, P, M, F and two RAP-PCR fragments in
L (8 and 9/10). Accession numbers used for the analyses are described in the

materials and methods section.

Fig 1B comprises table 2: Seroprevalence of MPV in humans categorised by age group

using immunofluorescence and virus neutralisation assays..

Fig. 2: Schematic representation of the genome of APV with the location and size of
the fragments obtained with RAP-PCR and RT-PCR on virus isolate 00-1. Fragments
1 to 10 were obtained using RAP-PCR. Fragment A was obtained with a primer in
RAP-PCR fragment 1 and 2 and a primer designed based on alignment of leader and
trailer sequences of APV and RSVS. Fragment B was obtained using primers designed
in RAP-PCR fragment 1 and 2 and RAP-PCR fragment 3. Fragment C was obtained
with primers designed in RAP.-PCR fragment 8 and RAP-PCR fragment 4,5,6 and 7.

For all phylogenetic trees, (figures 3-5) DNA sequences were aligned using the
ClustalW software package and maximum likelihood trees were generated using the
DNA-ML software package of the Phylip 8.5 program using 100 bootstraps and 3
jumbles?® . Previously published sequences that were used for the generation of
phylogenetic trees are available from Genbank under accessions numbers : For all
ORFs: hRSV: NC001781; bRSV: NC001989; For the F ORF: PVM, D11128; APV-A,
DO00850; APV-B, Y14292; APV-C, AF187152; For the N ORF: PVM, D10331; APV-A,
U39295; APV-B, U39296; APV-C, AF176590; For the M ORF: PMV,U66893; APV-A,
X58639; APV-B, U37586; APV-C, AF262571; For the P ORF: PVM, 09649; APV-A,
U22110, APV-C, AF176591. Phylogenetic analyses for the nine different virus isolates
of MPV were performed with APV strain C as outgroup.

Abbreviations used in figures: hRSV: human RSV; bRSV: bovine RSV; PVM:
pneumonia virus of mice; APV-A,B,and C: avian pneumovirus typa A, B and C.

Fig. 8 Comparison of the N, P, M and F ORF"s of members of the subfamily

Preumovirinae and virus isolate 00-1. The alignment shows the amino acid sequence
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of the complete N, P, M and F proteins and partial L proteins of virus isolate 00-1.
Amino acids that differ between isolate 00-1 and the other viruses are shown,
identical amino acids are represented by periods, gaps are represented as dashes.
Numbers correspond to amino acid positions in the proteins. Accession numbers used
for the analyses are described in the materials and methods seciion. APV-A, B or C:
Avian Pneumovirus type A, B or C, b-or hRSV: bovine or human respiratory syncytial
virus, PVM: pneumonia virus of mice. L8: fragment 8 obtained with RAP-PCR located
in I, L9/10: consensus of fragment 9 and 10 obtained with RAP-PCR, located in L.
For the P allignment, no APV-B sequence was available from the Genebank, For the
L allignment only bRSV, hRSV and APV-A sequences were available.

Fig. 4: Phylogenetic analyses of the N, P, M, and F ORF’s of members of the genus
Pneumovirinae and virus isolate 00-1. Phylogenetic analysis was performed on viral
sequences from the following genes: F (panel A), N (panel B), M (panel C), and P
(panel D). The phylogenetic trees are based on maximum likelyhood analyses using
100 bootstraps and 3 jumbles. The scale representing the number of nucleotide

changes is shown for each tree.

Fig. 5: Phylogenetic relationship for parts of the F (panel A), N (panel B), M (panel C) v
and L (panel D) ORFs of nine of the primary MPV isolates with APV-C, it's closest
relative genetically. The phylogenetic trees are based on maximum likelyhood
analyses. The scale representing the number of nucleotide changes is shown for each
tree. Accesion numbers for APV-C: panel A: D00850; panel B: U39295; panel C:
X58639; and panel D: U65312.
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Fig. 6A: Nucleotide and amino acid sequence information from the 8'end of the
genome of MPV isolate 00-1.0RF's are given. N: ORF for nucleoprotein; P: ORF for
phosphoprotein; M: ORF for matrix protein; F: ORF for fusion protein; GE: gene end;
GS: gene start.

Fig. 6B and C: Nucleotide and amino acid sequence information from obtained
fragments in the polymerase gene (L) of MPV isolates 00-1. Positioning of the
fragments in L is based on protein homologies with APV-C (accession number
U65312). The translated fragment 8 (Fig. 6B.) is located at amino acid number 8 to
243, and the consensus of fragments 9 and 10 (Fig. 6C) is located at amino acid
number 1358 to 1464 of the APV-C L ORF.

Figure 7

Genomic map of MPV isolate 00-1. The nucleotide positions of the start and stop codons
are indicated under each ORF.. The double lines which cross the L ORF indicate the
shortened representation of the L gene. The three reading frames below the map indicate

the primary G ORF (nt 6262-6972) and overlapping potential secondary ORFs.

Figure 8:

Alignment of the predicted amino acid sequence of the nucleoprotein of MPV with those
of other pneumoviruses. The conserved regions identified by Barr (1991) are represented
by boxes and labelled A, B, and C. The conserved region among pneumoviruses (Li, 1996)
is shown gray shaded. Gaps are represented by dashes, periods indicate the positions of

identical amino acid residues compared to MPV.

Figure 9:

Amino acid sequence comparison of the phosphoprotein of MPV with those of other
pneumoviruses. The region of high similarity (Ling, 1995) is boxed, and the glutamate
rich region is grey shaded. Gaps are represented by dashes and periods indicate the

position of identical amino acid residues compared to MPV.
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Figure 10:

Comparison of the deduced amino acid sequence of the matrix protein of MPV with those
of other pneumoviruses. The conserved hexapeptidesequence (Easton, 1997) is grey
shaded. Gaps are represented by dashes and periods indicate the position of identical

amino acid residues relative to MPV.

Figure 11:

Allignment of the predicted amino acid sequence of the fusion protein of MPV with those
of other pneumoviruses. The conserved cysteine residues are boxed, N-linked
glycosylation sites are underlined, the cleavage site of FO is double underlined, the fusion
peptide, signal peptide and membrane anchor domain are shown grey shaded. Gaps are
represented by dashes and periods indicate the position of identical amino acids relative
to MPV.

Figure 12

Comparison of amino acid sequence of the M2 ORFs of MPV with those of other
pneumoviruses. The alignment of M2-1 ORFs is shown in panel A, with the conserved
amino terminus (Collins, 1990; Zamora, 1999) shown grey shaded. The three conserved
cysteine residues are printed bold face and indieated by #. The alignment of M2-2 ORFs
is shown in panel B. Gaps are represented by dashes and periods indicate the position of

identical amino acids relative to MPV.

Figure 13

Amino acid sequence analyses of the SH ORF of MPV. (A) Amino acid sequence of the SH
ORFof MPV, with the serine and threonine residues grey shaded, cysteine residues in
bold. face and the hydrophobic region double undexlined. Potential N- linked
glycosylation sites are single underlined. Numbers indicate the positions of the basic
amino acids flanking the hydrophobic domain.(B) Alignment of the hydrophobicity plots
of the SH proteins of MPV, APV-A and hRSV-B. The procedure of Kyte and Doolittle
(1982) was used with a window of 17 amino acids. Arrows indicate a strong hydrophobic

domain. Positions within the ORF are given on the X-axis,
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Figure 14

Amino acid sequence analyses of the G ORF of MPV. (A) Amino acid sequence of the G
ORF of MPV, with serine, threonine and proline residues grey shaded, the cysteine
residue is in bold face and the hydrophobic region double underlined. The potential N-
linked glycosylation sites are single underlined. (B) Alingment of the hydrophobicity
plots of the G proteins of MPV, APV-A and hRSV-B. The procedure of Kyte and Doolittle
(1982) was used with a window of 17 amino acids. Arrows indicate the hydrophobic
region, and positions within the ORF are given at the X-axis.

Figure 15

Comparison of the amino acid sequences of a conserved domain of the polymerase gene of
MPV and other paramyxoviruses. Domain 1II is shown with the four conserved
polymerase motifs (A, B, C, D) in domain III (Poch 1998, 1999) boxed.

Gaps are represented by dashes and periods indicate the position of identical amino acid
residues relative to MPV. hPIV3: human parainfluenza virus type 3; SV: sendai virus;
hPIV-2; human parainfluenza virus type 2; NDV: New castle disease virus; MV: measles

virus;; nipah: Nipah virus.

Figure 16:

Phylogenetic analyses of the M2-1 and L, ORFs of MPV and selected paramyxoviruses.
The M2-1 ORF was aligned with the M2-1 ORFs of other members of the genus
Preumovirinae (A) and the L, ORF was aligned with L, ORFs members of the genus
pneumovirinae and selected other paramyxoviruses as described in the legends of figure
15 (B). Phylogenetic trees were generated by maximum likelihood analyses using 100
bootstraps and 3 jumbles. The scale representing the number of nucleotide changes is
shown for each tree. Numbers in the trees represent bootstrap values based on the

consensus trees.

Figure 17:

Noncoding sequences of hMPV isolate 00-1. (A) The noncoding sequences between the
ORF's and at the genomic termini are shown in the positivé sense. From left to right,
stop codons of indicated ORFs are shown, followed by the noncoding sequences, the
gene start signals and start codons of the indicated subsequent ORFs. Numbers

indicate the first position of start and stop codons in the hMPV map. Sequences that
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display similarity to published gene end signals are underlined and sequences that
display similarity to UAAAAAU/A/C are represented with a line above the sequence.
(B) Nucleotide sequences of the genomic termini of hMPV. The genomic termini of
hMPV are aligned with each other and with those of APV. Underlined regions
represent the primer sequences used in RT-PCR assays which are based on the 3' and
5' end sequences of APV and RSV (Randhawa et al., 1997; Mink ei al., 1991). Bold
italicalized nucleotides are part of the gene start signal of the N gene. Le: leader, Tr:

trailer.

Figure 18:
Comparison of two prototypic hMPV isolates with APV-A and APV-C; DNA similarity

matrices for nucleic acids encoding the various viral proteins.

Figure 19:
Comparison of two prototypic hMPV isolates with APV-A and APV-C; protein

similarity matrices for the various viral proteins.

Figure 20:
Amino acid alignment of the nucleoprotein of two prototype hMPV'isolates

Figure 21:
Amino acid alignment of the phosphoprotein of two prototype hMPV isolates

Figure 22:

Amino acid alignment of the matrix protein of two prototype hMPV isolates

Figure 23:
Amino acid alignment of the fusion protein of two prototype hMPYV isolates

Figure 24:
Amino acid alignment of the M2-1 protein of two prototype hMPV isolates

Figure 25:

Amino acid alignment of the M2-2 protein of two prototype hMPV isolates

JP 2004-531220 A 2004.10.14
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Figure 26:
Amino acid alignment of the short hydrophobic protein of two prototype hMPV

isolates

Figure 27:
Amino acid alignment of the attachement glycoprotein of two prototype hMPV

isolates

Figure 28:
Amino acid alignment of the N-terminus of the polymerase protein of two prototype
hMPV isolates

Figure 29: Results of RT-PCR assays on throat and nose swabs of 12 guinea pigs
inoculated with ned/00/01 and/or ned/99/01.

Figure 30A: IgG response against ned/00/01 and ned/99/01 for guinea pigs infected
with ned/00/01 and re-infected with ned/00/01 (GP 4, 5 and 6) or ned/99/01 (GP 1 and
3).

Figure 30B: IgG response against ned/00/01 and ned/99/01 for guinea pigs infected
with ned/99/01 and re-infected with either ned/00/01 (GP's 8 and 9) or with ned/99/01
(GP's 10, 11, 12).

Figure 31: Specificity of the ned/00/01 and ned/99/01 ELISA on sera taken from
guinea pigs infected with either ned/00/01 or ned/99/01.

Figure 32: Mean IgG response against ned/00/01 and ned/99/01 ELISA of 3
homologous (00-1/00-1), 2 homologous (99-1/99-1), 2 heterologous (99-1/00-1) and 2

heterologous (00-1/99-1) infected guinea pigs.

Figure 33: Mean percentage of APV inhibition of hMPV infected guinea pigs.
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Figure 34: Virus neutralisation titers of ned/00/01 and ned/99/01 infected guinea pigs
against ned/00/01, ned/99/01 and APV-C.

Figure 35: Results of RT-PCR assays on throat swabs of cynomolgous macaques
inoculated (twice) with ned/00/01.

Figure 36 A (top two panels):
IgA, IgM and IgG response against ned/00/01 of 2 cynomologous macaques
(re)infected with ned/00/01.

Figure 36B (bottom panels)
IgG response against APV of 2 cynbomologous macaques infected with ned/00/01.

Figure 37: Comparison of the use of the h(MPV ELISA and the APV inhibition ELISA

for the detection of IgG antibodies in human sera.
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Detailed description

Virus isolation and characterisation

From 1980 till 2000 we found 28 unidentified virus isolates from patients with
severe respiratory disease. These 28 unidentified virus isolates grew slowly in tMK
cells, poorly in VERO cells and A549 cells and could not or only little be propagated in
MDCK or chicken embryonated fibroblast cells. Most of these virus isolates induced
CPE after three passages on tMK cells, between day ten and fourteen. The CPE was
virtually indistinguishable from that caused by hRSV or hPIV in tMEK or other cell
cultures, characterised by syncytium formation after which the cells showed rapid
internal disruption, followed by detachment of the cells from the monolayer. The cells
usually (sometimes later) displayed CPE after three passages of virus from original
material, at day 10 to 14 post inoculation, somewhat later than CPE caused by other
viruses such as hRSV or hPIV.

We used the supernatants of infected tMK cells for EM analysis which
revealed the presence of paramyxovirus-like virus particles ranging from 150 to 600
nanometer, with short envelope projections ranging from 13 to 17 nanaometer.
Consistent with the biochemical properties of enveloped viruses such as the
Paramyxoviridae, standard chloroform or ether treatments resulted in >10¢ TCID50
reduction of infectivity for tMK cells. Virus-infected tMXK cell culture supernatants
did not display heamagglutinating activity with turkey, chicken and guinea pig
erythrocytes. During culture, the virus replication appeared to be trypsine dependent
on the cells tested. These combined virological data allowed that the newly identified
virus was taxonomically classified as a member of the Paramyxoviridee family.

We isolated RNA from tMK cells infected with 15 of the unidentified virus
isolates for reverse transcription and polymerase chain reaction (RT-PCR) analyses
using primer-sets specific for Paramyxouvirinae?, hPIV 1-4, sendai virus, simian virus
type 5, New-Castle disease virus, hRSV, morbilli, mumps, Nipah, Hendra, Tupaia
and Mapuera viruses. RT-PCR assays were carried out at low stringency in order to
detect potentially related viruses and RNA isolated from homologous virus stocks
were used as controls. Whereas the available controls reaclted positive with the
respective virus-specific primers, the newly identified virus isolates did not react with

any primer set, indicating the virus was not closely related to the viruses tested.
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We used two of the virus-infected tMK cell culture supernatants to inoculate
guinea pigs and ferrets intranasaly. Sexa were collected from these animals at day
zero, two weeks and three weeks post inoculation. The animals displayed no clinical
symptoms but all seroconverted as measured in virus neutralisation (V) assays and
indirect IFA against the homologous viruses. The sera did not react in indirect IFA
with any of the known paramyxoviruses described above and with PVM. Next, we
sereened the so far unidentified virus isolates using the guinea pig and ferret pre-
and post-infection sera, of which 28 were clearly positive by indirect IFA with the

post-infection sera suggesting they were serological closely related or identical.

RAP PCR

To obtain sequence information on the unknown virus isolates, we used a
random PCR amplification strategy known as RAP-PCR™. To this end, tMK cells
were infected with one of the virus isolates (isolate 00-1) as well as with hPIV-1

- which served as a control. After both cultures displayed similar levels of CPE, virus

in the culture supernatants was purified on continuous 20-60% sucrose gradients.
The gradient fractions were inspected for virus-like particles by EM, and RNA was
isolated from the fraction containing approximately 50% sucrose, in which
nucleocapsids were observed. Equivalent amounts of RNA isolated from both virus
fractions were used for RAP-PCR, after which samples were run side by side on a 3%
NuSieve agarose gel. Twenty differentially displayed bands specific for the
unidentified virus were subsequently purified from the gel, cloned in plasmid pCR2.1
(Invitrogen) and sequenced with vector-specific primers. When we used these
sequences to search for homologies against sequences in the Genbank database using
the BLAST software (www.ncbi.nlm.nih.gov/BLASTY) 10 out of 20 fragments
displayed resemblance to APV/TRTV sequences.
These 10 fragments were located in the genes coding for the nucleoprotein (N;
fragment 1 and 2), the matrix protein (M; fragment 3), the fusion protein (F;
fragment 4, 5, 6, 7,) and the polymerase protein (L; fragment 8,9,10) (Fig.2). We next
designed PCR primers to complete the sequence information for the 3' end of the viral
genome based on our RAP PCR fragments as well as pubh’éhed leader and trailer
sequences for the Pneumovirinae & Three fragments were amplified, of which
fragment A spanned the extreme 3' end of the N open reading frame (ORF), fragment
B spanned the phosphoprotein (P) ORF and fragment C closed the gap between the M

JP 2004-531220 A 2004.10.14
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and F ORTs (Fig. 2). Sequence analyses of these three fragments revealed the
ahsence of NS1 and NS2 ORFs at the extreme 3' end of the viral genome and
positioning of the F ORF immediately adjacent to the M ORF. This genomic
organisation resembles that of the metapneumovirus APV, which is also consistent
with the sequence homology. Overall the translated sequences for the N, P, M and F
ORFs showed an average of 30-33% homology with members of the genus
Pneumovirus and 66-68% with members of the genus Metapneumovirus. For the SH
and G ORF's no discernable homology was found with members of either of the
genera. The amino acid homologies found for N showed about 40% homology with
hRSV and 88% with APV-C, its closest relative genetically, as for example can be
deduced by comparing the amino acid sequence of figure 3 with the amino acid
sequence of the respective N proteins of other viruses. The amino acid sequence for P
showed about 25% homology with hRSV and about 66-68% with APV-C, M showed
about 36-39% with hRSV and about 87-89% with APV-C, F showed about 40%
homology with hRSV and about 81% with APV-C, M2-1 showed about 34-36%
homology with pneumoviruses and 84-86 % with APV-C, M2-2 showed 15-17%
homology with pneumoviruses and 56% with APV-C and the fragments obtained in L

showed an average of 44% with pneumoviruses and 64% with APV-C .

Phylogeny

Although BLAST searches using nucleotide sequences obtained from the
unidentified virus isolate revealed homologies primarily with members of the
Pneumovirinae, homologies based on protein sequences revealed some resemblance
with other paramyxoviruses as well (data not shown). As an indication for the
relation between the newly identified virus isolate and members of the
Prewmovirinae, phylogenetic trees were constructed based onthe N, P, M and F
ORT's of these viruses. In all four phylogenetic trees, the newly identified virus
isolate was most closely related to APV (Fig.4). From the four serotypes of APV that
have been described!?, APV serotype C, the metapneumovirus found primarily in
birds in the USA, showed the closest resemblance to the newly identified virus. It
should be noted however, that only partial sequence information for APV serotype D
is available.

To determine the relationship of our various newly identified virus isolates, we

constructed phylogenetic trees based on sequence information obtained from eight to
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nine isolates (8 for F, 9 for N, M and L). To this end, we used RT-PCR with primers
designed to amplify short fragments in the N, M, F and L ORFSs, that were
subsequently sequenced directly. The nine virus isolates that were previously found
to be related in serological terms (see above) were also found to be closely related
genetically. In fact, all nine isolates were more closely related to one another than to
APV. Although the sequence information used for these phylogenetic trees was
limited, it appears that the nine isolates can be divided in two groups, with isolate
94-1, 99-1 and 99-2 clustering in one group and the other six isolates (94-2; 93-1; 93-2;
98-3; 98-4; 00-1) in the other (Fig.5).

Seroprevalence

To study the seroprevalence of this virus in the human population, we tested
sera from humans in different age categories by indirect IFA using tMXK cells infected
with one of the unidentified virus isolates. This analysis revealed that 25% of the
children between six and twelve months had antibodies to the virus, and by the age of
five nearly 100% of the children were seropositive. In total 56 serum samples tested
by indirect IFA were tested by VN assay. For 51 (91%) of the samples the results of
the VN assay (titre >8) coincided with the results obtained with indirect IFA
(titre>32). Four samples that were found positive in IFA, were negative by VN test
(titre <8) whereas one serum reacted negative in IFA (titre<32) and positive in the
VN test (titre 16) (table 2).
IFA conducted with 72 sera taken from humans in 1958 (ages ranging from 8-99
years)l227 revealed a 100% seroprevalence, indicating the virus has been circulating in
the human population for more than 40 years. In addition a number of these sera
were used in VN assays to confirm the IFA data (table 2).

Genetic analyses of the N, M, P and F genes revealed that MPV has higher sequence
homology to the recently proposed genus Metapneumouvirinae (average of 63 %) as
compared to the genus Preumovirinae (average of 30 %) and thus demonstrates a
genomic organisation similar to and resembling that of APV/TRTV. In contrast to the
genomic organisation of the RSVs ('3-NS l-NSZ-N-P-M-SH:G—F—MZ-L-5'),
metapneumoviruses lack NS1 and NS2 genes and have a different positioning of the
genes between M and L ("3-N-P-M-F-M2-SH-G-L-5". The lack of ORFs between the M
and F genes in our virus isolates and the lack of NS1 and NS2 adjacent to to N, and
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the high amino acid sequence homology found with APV are reasons to propose the
classification of MPV isolated from humans as a first member of the
Metapneumovirus genus of mammalian, in particular of human origin.

Phylogenetic analyses revealed that the nine MPV isolates from which
sequence information was obtained are closely related. Although sequence
information was limited, they were in fact more closely related to one another than to
any of the avian metapneumoviruses. Of the four serotypes of APV that have been
described, serotype C was most closely related to MPV based on the N, P, M and F
genes. It should be noted however that for serotype D only partial sequences for the
gene were available from Genbank and for serotype B only M, N and F sequences
were available. Qur MPV isolates formed two clusters in phylogenetic trees. For both
hRSV and APV different genetic and serological subtypes have been described.
Whether the two genetic clusters of MPV isolates represent serogical subgroups that
are also functionally different remains unknown at presentOur serological surveys
showed that MPV is a common human pathogen. The repeated isolation of this virus
from clinical samples from children with severe RTI indicates that the clinical and
economical impact of MPV may be high. New diagnostic assays based on virus
detection and serology will allow a more detailed analysis of the incidence and clinical
and economical impact of this viral pathogen.

The slight differences between the IFA and VN results (5 samples) maybe due to the
fact that in the IFA only IgG serum antibodies were detected whereas the VN assay
detects both classes and sub-classes of antibodies or differences may be due to the
differences in sensitivity between both assays. For IFA a cut off value of 16 is used,
whereas for VN a cut off value of 8 is used.

On the other hand, differences between IFA versus VN assay may also indicate
possible differences between different serotypes of this newly identified virus. Since
MPV seems most closely related to APV, we speculate that the human virus may
have originated from birds. Analysis of serum samples taken from humans in 1958
revealed that MPV has been widespread in the human population for more then 40
years indicating that a tentative zoonosis event must have taken place long before
1958.
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Materials and Methods

Specimen collection

Over the past decades our laboratory has collected nasopharyngeal aspirates from
children suffering from RTI, which are routinely tested for the presence of viruses.
All nasopharyngeal aspirates were tested by direct immmunofluorescence assays
(DIF) using fluorescence labelled antibodies against influenza virus types A, and B,
hRSV and human parainfluenza virus (hPIV) types 1 to 3. The nasopharyngeal
aspirates were also processed for virus isolation using rapid shell vial techniques!4 on
various celllines including VERO cells, tertiary cynomolgous monkey kidney (tMK)
cells, human endothelial lung (FIEL) cells and marbin dock kidney (MDCK) cells.
Samples showing cytophatic effects (CPE) after two to three passages, and which
were negative in DIF, were tested by indirect immunofluorescence assays (IFA) using
virus specific antibodies against influenza virus types A, B and C, hRSV types A and
B, measles virus, mumps virus, human parainfluenza virus (hPIV) types 1 to 4,
sendai virus, simian virus type 5, and New-Castle disease virus. Although for many
cases the aetiological agent could be identified, some specimens were negative for all

these viruses tested.

Direct Immunofluorescence Assay (DIF)

Nasopharyngeal aspirate samples from patients suffering from RTI were used for
DIF and virus isolation as described !5, Samples were stored at -70 °C. In brief,
nasopharyngeal aspirates were diluted with 5 ml Dulbecco MEM (BioWhittaker,
Walkersville, MD) and thoroughly mixed on a vortex mixer for one minute. The
suspension was thus centrifuged for ten minutes at 840 x g. The sediment was spread
on a multispot slide (Nutacon, Leimuiden, The Netherlands), the supernatant was
used for virus isolation. After drying, the cells were fixed in aceton for 1 minute at
room temperature. After washing the slides were incubated for 15 minutes at 37 °C
with commercial available FITC-labelled virus specific ani;i-sera such as influenza A
and B, hRSV and bPIV 1 to 3 (Dako, Glostrup, Denmark). After three washings in
PBS and one in tap water, the slides were included in a glycerol/PBS solution
(Citifluor, UKC, Canterbury, UK) and covered. The slides were analysed using a
Axioscop fluorescence microscope (Carl Zeiss B.V, Weesp, the Netherlands.
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Virus isolation

For virus isolation tMXK cells (RTVM, Bilthoven, The Netherlands) were cultured in 24
well plates containing glass slides (Costar, Cambridge, UK), with the medium
described below supplemented with 10% fetal bovine serum (BioWhittaker, Vervier,
Belgium). Before inoculation the plates were washed with PBS and supplied with
Eagle’s MEM with Hanks’ salt (ICN, Costa mesa, CA) of which half a litre was
supplemented with 0.26 gram HaHCQs, 0.025 M Hepes (Biowhittaker), 2 mM L-
glutamine (Biowhittaker), 100 units penicilline, 100 pg streptomycine (Biowhittaker),
0.5 gram lactalbumine (Sigma-Aldrich, Zwijndrecht, The Netherlands), 1.0 gram D-
glucose (Merck, Amsterdam, The Netherlands), 5.0 gram peptone (Oxoid, Haarlem,
The Netherlands) and 0.02% trypsine (Life Technologies, Bethesda, MD). The plates
were inoculated with supernatant of the nasopharyngeal aspirate samples, 0,2 ml per
well in triplicate, followed by centrifuging at 840x g for one hour. After inoculation
the plates were incubated at 37 °C for a maximum. of 14 days changing the medium
once a week and cultures were checked daily for CPE. After 14 days cells were
seraped from the second passage and incubated 14 days. This step was repeated for
the third passage. The glass slides were used to demonstrate the presence of the
virus by indirect IFA as described below.

Animal immunisation

Ferret and guinea pig specific antisera for the newly discovered virus were generated
by experimental intranasal infection of two specific pathogen free ferrets and two
guinea pigs, housed in separate pressurised glove boxes. Two to three weeks later all
the animals were bled by cardiac punciure, and their sera were used as reference
sera. The sera were tested for all previous deseribed viruses with indirect IFA as

described below.

Antigen detection by indirect IFA

We performed indirect [FA on slides containing infected tMK cells. After washing
with PBS the slides were incubated for 30 minutes at 37 "é with virus specific anti-
sera. We used monoclonal antibodies in DIF against influenza A, B and C, hPIV type
1 to 8 and hRSV as described above. For hPIV type 4, mumps virus, measles virus,

sendai virus, simian virus type 5, New-Castle Disease virus polyclonal antibodies
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(RIVM) and ferret and guinea pig reference sera were used. After three washings
with PBS and one wash with tap water, the slides were stained with a secondary
antibodies directed against the sera used in the first incubation. Secondary
antibodies for the polyclonal anti sera were goat-anti-ferret (KPL, Guilford, UK, 40
fold diluted), mouse-anti-rabbit (Dako, Glostrup, Denmark, 20 fold diluted), rabbit-
anti-chicken (KPL, 20 fold dilution) and mouse-anti-guinea pig (Dako, 20 fold
difuted). Slides were processed as described for DIF,

Detection of antibodies in humans by indirect IFA

For the detection of virus specific antibodies, infected tMK cells were fixed with cold

acetone on coverslips, washed with PBS and stained with serum saruples at a 1 to 16
dilution. Subsequently, samples were stained with FITC-labelled rabbit anti human

antibodies 80 times diluted in PBS (Dako). Slides were processed as described above.

Virus culiure of MPV

Sub-confluent mono-layers of tMK cells in media as described above were inoculated
with supernatants of samples that displayed CPE after two or three passages in the
24 well plates. Cultures were checked for CPE daily and the media was changed once
a week. Since CPE differed for each isolate, all cultures were tested at day 12 to 14
with indirect IFA using ferret antibodies against the new virus isolate. Positive
cultures were freeze-thawed three times, after which the supernatants were clarified
by low-speed centrifugation, aliquoted and stored frozen at -70 °C. The 50% tissue
culture infectious doses (TCID50) of virus in the culture supernatants were

determined as described?®.

Virus neutralisation assay

VN assays were performed with serial two-fold dilutions of human and animal sera
starting at an eight-fold dilution. Diluted sera were incubated for one hour with 100
TCID50 of virus before inoculation of tMK cells grown in 96 well plates, after which
the plates were centrifuged at 840 x g. The media was changed after three and six
days and IFA was conducted with ferret antibodies against MPV 8 days after
inoculation. The VN titre was defined as the lowest dilution of the serum sample

resulting in negative IFA and inhibition of CPE in cell cultures.
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Virus characterisation

Haemagglutination assays and chloroform sensitivity tests were performed as
described®!4, For EM analyses, virus was concentrated from infected cell culture
supernatants in a micro-centrifuge at 4 °C at 17000 x g, after which the pellet was
resuspended in PBS and inspected by negative contrast EM. For RAP-PCR, virus was
concentrated from infected tMK cell supernatants by ultra-centrifugation on a 60%
sucrose cussion (2 hours at 150000 x g, 4 °C). The 60% sucrose interphase was
subsequently diluted with PBS and layered on top of a 20-60% continuous sucrose
gradient which was centrifuged for 16 hours at 275000 x g at 4 °C. Sucrose gradient
fractions were inspected for the presence of virus-like particles by EM and poly-
acrylamide gel electrophoresis followed by silver staining. The approximately 50%
sucrose fractions that appeared to contain nucleocapsids were used for RNA isolation
and RAP-PCR.

RNA isolation
RNA was isolated from the supernatant of infected cell cultures or sucrose gradient
fractions using a High Pure RNA Isolation kit according to instructions from the

manufacturer (Roche Diagnostics, Almere, The Netherlands).

RT-PCR

Virus-specific oligonucleotide sequences for RT-PCR assays on known
paramyxoviruses are described in addenda 1. A one-step RT-PCR was performed in
50 ul reactions containing 50 mM Tris.HCl pH 8.5, 50 mM NaCl, 4 mM MgCle, 2 mM
dithiotreitol, 200 pM each dANTP, 10 units recombinant RNAsin (Promega, Leiden,
the Netherlands), 10 units AMV RT (Promega, Leiden, The Netherlands), 5 units
Amplitag Gold DNA polymerase (PE Biosystems, Nieuwerkerk aan de Ijssel, The
Netherlands) and 5 pl RNA. Cycling conditions were 45 min. at 42 °C and 7 min. at
95 °C once, 1 min at 95 °C, 2 min. at 42 °C and 3 min. at 72 °C repeated 40 times and

10 min. at 72 °C once.

RAP-PCR

RAP-PCR was performed essentially as described!®. The oligonucleotide sequences
are described in addenda 2. For the RT reaction, 2 11 RNA was used in a 10 il
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reaction containing 10 ng/pl oligonucleotide, 10 mM dithiotreitol, 500 pm each dNTP,
25 mM Tris-HCl pH 8.3, 756 mM KCl and 3 mM MgCls. The reaction mixture was
incubated for 5 min. at 70 °C and 5 min. at 37 °C, after which 200 units Superscript

b

RT enzyme (LifeTechnologies) were added. The incubation at 37 °C was continued for
55 min. and the reaction terminated by a 5 min. incubation at 72 °C. The RT mixture
was diluted to give a 50 pl PCR reaction containing 8 ng/ul oligonucleotide, 300 um
each dNTP, 16 mM Tris-HCL pH 8.3, 65 mM KCI, 3.0 mM MgCLz and 5 units Tag
DNA polymerase (PE Biosystems). Cycling conditions were 5 min. at 94 °C, 5 min. at
40 °C and 1 min. at 72 °C once, followed by 1 min. at 94 °C, 2 min. at 56 °C and 1
min. at 72 °C repeated 40 times and 5 min. at 72°C once. After RAP-PCR, 15 yul the
RT-PCR products were run side by side on a 3% NuSieve agarose gel (FMC
BioProducts, Heerhugowaard, The Netherlands). Differentially displayed fragments
specific for MPV were purified from the gel with Qiaquick Gel Extraction kit (Qiagen,
Leusden, The Netherlands) and cloned in pCR2.1 vector (Invitrogen, Groningen, The

Netherlands) according to instructions from the manufacterer.

Sequence analysis

RAP-PCR products cloned in vector pCR2.1 (Invitrogen) were sequenced with M13-
specific oligonucleotides. DNA fragments obtained by RT-PCR were purified from
agarose gels using Qiaquick Gel Extraction kit (Qiagen, Leusden, The Netherlands),
and sequenced directly with the same oligonucleotides used for PCR. Sequence
analyses were performed using a Dyenamic ET terminator sequencing kit
(Amersham Pharmacia Biotech, Roosendaal, The Netherlands) and an ABI 373
automatic DNA sequencer (PE Biosystem). All techniques were performed according

to the instructions of the manufacturer.

JP 2004-531220 A 2004.10.14
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Generating genomic fragments of MPV by RT-PCR

To generate PCR fragments spanning gaps A, B and C between the RAP-PCR
fragments (Fig.2) we used RT-PCR assays as described. before on RNA isolated from
virus igolate 00-1. The following primers were used:

For fragment A: TR1 designed in the leader: (5"-
AAAGAATTCACGAGAAAAAAACGC-3) and N1 designed at the 3'end of the RAP-
PCR fragments obtained in N (6-CTGTGGTCTCTAGTCCCACTTC-3")

For fragment B: N2 designed at the 5'end of the RAP-PCR fragments obtained in N:
(5"-CATGCAAGCTTATGGGGC-3") and M1 designed at the 3'end of the RAP-PCR
fragments obtained in M: (5CAGAGTGGTTATTGTCAGGGT-3').

For fragment C: M2 designed at the 5'end of the RAP-PCR fragment obtained in M:
(5"-GTAGAACTAGGAGCATATG-3') and F1 designed at the 3'end of the RAP-PCR
fragments obtained in F: (5'-"TCCCCAATGTAGATACTGCTTC-3").

Fragments were purified from the gel, cloned and sequenced as described before.
RT-PCR for diagnosing MPV.

For the amplification and sequencing of parts of the N, M, F and L. ORFs of nine of
the MPV isolates, we used primers N3 (5-GCACTCAAGAGATACCCTAG -3’y and N4
(5-AGACTTTCTGCTTTGCTGCCTG-3"), amplifying a 151 nucleotide fragments, M3
(5-CCCTGACAATAACCACTCTG-3') and M4 (5-GCCAACTGATTTGGCTGAGCTC-
3) amplifying a 252 nucleotide fragment, F7 (5'-
TGCACTATCTCCTCTTGGGGCTTTG-8") and F8 (5'-
TCAAAGCTGCTTGACACTGGCC-3) amplifying a 221 nucleotide fragment and L6
(5"-CATGCCCACTATAAAAGGTCAG-3) and L7 (5-CACCCCAGTCTTTCTTGAAA-3)
amplifying a 173 nucleotide fragment respectively. RT-PCR, gel purification and
direct sequencing were performed as described above. Furthermore, probes used

were:

Probe used in M: 5-TGC TTG TAC TTC CCA AAG-3
Probe used in N: 5-TAT TTG AAC AAA AAG TGT-3
Probe used in i 5-TGGTGTGGGATATTAACAG-3
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Phylogenetic analyses

For all phylogenetic trees, DNA sequences were alligned using the ClustalW software
package and maximum likelihood trees were generated using the DNA-ML software
package of the Phylip 8.5 program using 100 bootstraps and 3 jumbles'®. Previously
published sequences that were used for the generation of phylogenetic trees are
available from Genbank under accessions numbers : For all ORFs: hRSV: NC001781;
bRSV: NC001989; For the F ORF: PVM, D11128; APV-A, D00850; APV-B, Y14292;
APV.C, AF187152; For the N ORF: PVM, D10331; APV-A, U39295; APV-B, U38296;
APV-C, AF176590; For the M ORF: PMV,U66893; APV-A, X58639; APV-B, U37586;
APV-C, AF262571; For the P ORF: PVM, 09649; APV-A, U22110, APV-C, AF176591.
Phylogenetic analyses for the nine different virus isolates of MPV were performed

with APV strain C as outgroup.

Abbreviations used in figures: hRSV: human RSV; bRSV: bovine RSV; PVM:

pneumonia virus of mice; APV-A, B,and C: avian pneumovirus typ A, B and C.

Examples of methods to identify MPV

Specimen collection

In order to find virus isolates nasopharyngeal aspirates, throat and nasal swabs,
broncheo alveolar lavages preferably from mammals such as humans, carnivores
(dogs, cats, mustellits, seals etc.), horses, raminants (cattle, sheep, goats etc.), pigs,
rabbits, birds (poultry, ostriches, etc) should be examined. From birds cloaca swabs
and droppings can be examined as well. Sera should be collected for immunological
assays, such as ELISA and virus neutralisation assays.

Collected virus specimens were diluted with 5 ml Dulbecco MEM medium
(BioWhittaker, Walkersville, MD) and thoroughly mixed on a vortex mixer for one
minute. The suspension was thus centrifuged for ten minutes at 840 x g. The
sediment was spread on a multispot slide (Nutacon, Leimuiden, The Netherlands) for

immunofluorescence techniques, and the supernatant was used for virus isolation.
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Virus isolation

For virus isolation tMK cells (RIVM, Bilthoven, The Netherlands) were cultured in 24
well plates containing glass slides (Costar, Cambridge, UK), with the medium
described below supplemented with 10% fetal bovine serum (BioWhittaker, Vervier,
Belgium). Before inoculation the plates were washed with PBS and supplied with
Eagle’s MEM with Hanks’ salt (JCN, Costa mesa, CA) supplemented with 0.52/liter
gram NaFICOs, 0.025 M Hepes (Biowhittaker), 2 mM L-glutamine (Biowhittaker),
200 units/liter penicilline, 200 pg/liter streptomycine (Biowhittaker), 1gram/liter
lactalbumine (Sigma-Aldrich, Zwijndrecht, The Netherlands), 2.0 gram/liter D-
glucose (Merck, Amsterdam, The Netherlands), 10 gram/liter peptone (Oxoid,
Haarlem, The Netherlands) and 0.02% trypsine (Life Technologies, Bethesda, MD).
The plates were inoculated with supernatant of the nasopharyngeal aspirate samples,
0,2 ml per well in triplicate, followed by centrifuging at 840x g for one hour, After
inoculation the plates were incubated at 37 °C for a maximum of 14 days changing
the medium once a week and cultures were checked daily for CPE. After 14 days,
cells were scraped from the second passage and incubated for another 14 days. This
step was repeated for the third passage. The glass slides were used to demonstrate
the presence of the virus by indirect IFA as described below.

CPE was generally observed after the third passage, at day 8 to 14 depending on the
isolate. The CPE was virtually indistinghuisable from that caused by hRSV or hPIV
in tMK or other cell cultures. However, hRSV induces CPE starting around day 4.
CPE was characterised by syncytia formation, after which the cells showed rapid
internal disruption, followed by detachment of cells from the monolayer. For some
isolates CPE was difficult to observe, and IFA was used to confirm the presence of the

virus in these cultures.

Virus culture of MPV

Sub-confluent monolayers of tMK cells in media as described above were inoculated
with supernatants of samples that displayed CPE after two or three passages in the
24 well plates. Cultures were checked for CPE daily and the media was changed once
a week. Since CPE differed for each isolate, all cultures were tested at day 12 to 14
with indirect IFA using ferret antibodies against the new virus isolate. Positive

cultures were freeze-thawed three times, after which the supernatants were clarified
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by low-speed centrifugation, aliquoted and stored frozen at -70 °C. The 50% tissue
culture infectious doses (TCID50) of virus in the culture supernatants were

determined following established techniques used in the field'e.

Virus characierisation

Haemagglutination assays and chloroform sensitivity tests were performed following
well established and described techniques used in the field!4. For EM analyses, virus
was concentrated from infected cell culture supernatants in a micro-centrifuge at 4 °
C at 17000 x g, after which the pellet was resuspended in PBS and inspected by

negative contrast EM.

Antigen detection by indirect IFA

Collected specimens were processed as described and sediment of the samples was
spread on a multispot slide. After drying, the cells were fixed in aceton for 1 minute
at room temperature.

Alternatively, virus was cultured on tMK cells in 24 well slides containing glass
slides. These glass slides were washed with PBS and fixed in aceton for 1 minute at
room temperature.

After washing with PBS the slides were incubated for 30 minutes at 37 °C with
polyclonal antibodies at a ditution of 1:50 to 1:100 in PBS. We used immunised
ferrets and guinea pigs to obtain polyclonal antibodies, but these antibodies can be
raised in various animals, and the working dilution of the polyclonal antibody can
vary for each immunisation. After three washes with PBS and one wash with tap
water, the slides were incubated at 37°C for 30 minutes with FITC labeled goat-anti-
ferret antibodies (KPL, Guilford, UK, 40 fold diluted). After three washes in PBS and
one in tap water, the slides were included in a glycerol/PBS solution (Citifluor, UKC,
Canterbury, UK) and covered. The slides were analysed using an Axioscop
fluorescence microscope (Carl Zeiss B.V., Weesp, the Netherlands).

Detection of antibodies in humans, mammals, ruminanis or other animals by indirect
IFA

For the detection of virus specific antibodies, infected tMK cells with MPV were fixed
with acetone on coverslips (as described above), washed with PBS and incubated 30
minutes at 37°C with serum samples at a 1 to 16 dilution. After two washes with PBS
and one with tap water, the slides were incubated 30 minutes at 37°C with FITC-
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labelled secondary antibodies to the species used (Dako). Slides were processed as
described above.
Antibodies can be labelled directly with a fluorescent dye, which will result in a direct

immuno fluorescence assay. FITC can be replaced with any fluorescent dye.

Animal immunisation

Ferret and guinea pig specific antisera for the newly discovered virus were generated
by experimental intranasal infection of two specific pathogen free ferrets and two
guinea pigs, housed in separate pressurised glove boxes. Two to three weeks later the
animals were bled by cardiac puncture, and their sera were used as reference sera.
The sera were tested for all previous described viruses with indirect IFA as described
below. Other animal species are also suitable for the generation of specific antibody

preparations and other antigen preparations may be used.

Virus neutralisation assay (VN assay)

VN assays were performed with serial two-fold dilutions of human and animal sera
starting at an eight-fold dilution. Diluted sera were incubated for one hour with 100
TCID50 of virus before inoculation of tMK cells grown in 96 well plates, after which
the plates were centrifuged at 840 x g. The same culture media as described above
was used. The media was changed after three and six days, and after 8 days IFA was
performed (see above). The VN titre was defined as the lowest dilution of the serum

sample resulting in negative IFA and inhibition of CPE in cell cultures.
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RNA isolation

RNA was isolated from the supernatant of infected cell cultures or sucrose gradient
fractions using a High Pure RNA Isolation kit according to instructions from the
manufacturer (Roche Diagnostics, Almere, The Netherlands). RNA can also be
isolated following other procedures known in the field (Current Protocols in Molecular

Biology).

RT-PCR

A one-step RT-PCR was performed in 50 pl reactions containing 50 mM Tris. HCI pH
8.5, 50 mM NaCl, 4 mM MgCle, 2 mM dithiotreitol, 200 uM each dNTP, 10 units
recombinant RNAsin (Promega, Leiden, the Netherlands), 10 units AMV RT
(Promega, Leiden, The Netherlands), 5 units Amplitaq Gold DNA polymerase (PE
Biosystems, Nieuwerkerk aan de Ijssel, The Netherlands) and 5 pl RNA. Cycling
conditions were 45 min. at 42 °C and 7 min. at 95 °C once, 1 min at 95 °C, 2 min. at
42 °C and 3 min. at 72 °C repeated 40 times and 10 min. at 72 °C once.

Primers used for diagnostic PCR:

In the nucleoprotein: N3 (5-GCACTCAAGAGATACCCTAG -3)) and N4 (5'-
AGACTTTCTGCTTTGCTGCCTG-3"), amplifying a 151 nucleotide fragment.

In the matrisprotein: M3 (5-CCCTGACAATAACCACTCTG-3) and M4 (5-
GCCAACTGATTTGGCTGAGCTC-3"y amplifying a 252 nucleotide fragment

In the polymerase protein: L6 (5"-CATGCCCACTATAAAAGGTCAG-3) and L7 (5'-
CACCCCAGTCTTTCTTGAAA-3) amplifying a 173 nucleotide fragment.

Other primers can be designed based on MPV sequences, and different buffers and

assay conditions may be used for specific purposes.

Sequence analysis

Sequence analyses were performed using a Dyenamic ET terminator sequencing kit
(Amersham Pharmacia Biotech, Roosendaal, The Netherlands) and an ABI 373
automatic DNA sequencer (PE Biosystem). All techniques were performed according
to the instructions of the manufacturer. PCR fragments were sequenced directly with
the same oligonucleotides used for PCR, or the fragments were purified from the gel
with Qiaquick Gel Extraction kit (Qiagen, Leusden, The Netherlands) and cloned in
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pCR2.1 vector (Invitrogen, Groningen, The Netherlands) according to instructions
from the manufacturer and subsequently sequenced with M13-specific

oligonucleotides.

Oligonucleotides used for analysing the 3'end of the genome (absence of NS1/NS2).
Primer TR1 (5'-AAAGAATTCACGAGAAAAAAACGC-3') was designed based on
published sequences of the trailer and leader for hRSV and APV, published by
Randhawa (1997) and primer N1 (5'-CTGTGGTCTCTAGTCCCACTTC-3) was
designed based on obtained sequences in the N protein. The RT-PCR assay and
sequencing was performed as described above.

The RT-PCR gave a product of approximately 500 base pairs which is to small to
contain information for two ORFS, and translation of these sequences }i‘id not reveal

an ORF.
Detection of antibodies in humans, mammals, ruminants or other animals by ELISA

In Paramyxoviridae, the N protein is the most abundant protein, and the immune
response to this protein occurs early in infection. For these reasons, a recombinant
source of the N proteins is preferably used for developing an ELISA assay for
detection of antibodies to MPV. Antigens suitable for antibody detection include any
MPV protein that combines with any MPV-specific antibody of a patient exposed to or
infected with MPV virus. Preferred antigens of the invention include those that
predominantly engender the immune response in patients exposed to MPV, which
therefore, typically are vecognised most readily by antibodies of a patient.
Particularly preferred antigens include the N, F and G proteins of MPV.

Antigens used for immunological techniques can be native antigens or can be
modified versions thereof. Well known techniques of molecular biology can be used to
alter the amino acid sequence of a MPV antigen to produce modified versions of the
antigen that may be used in immunologic techniques.

Methods for cloning genes, for manipulating the genes to and from expression
vectors, and for expressing the protein encoded by the gene in a heterologous host are
well-known, and these techniques can be used to provide the expression vectors, host

cells, and the for expressing cloned genes encoding antigens in a host to produce
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recombinant antigens for use in diagnostic assays. See for instance: Molecular
cloning, A laboratory manual and Current Protocols in Molecular Biology.

A variety of expression systems may be used to produce MPV antigens. For instance,
a variety of expression vectors suitable to produce proteins in E.Coli, B.subtilis,
veast, insect cells and mammalian celis have been described, any of which might be
used to produce a MPV antigen suitable to detect anti-MPV antibodies in exposed
patients.

The baculovirus expression system has the advantage of providing necessary
processing of proteins, and is therefor preferred. The system utilizes the polyhedrin
promoter to direct expression of MPV antigens. (Matsuura et al. 1987, J.Gen.Virol.
68: 1233-1250).

Antigens produced by recombinant baculo-viruses can be used in a variety of
immunological assays to detect anti-MPV antibodies in a patient. It is well
established, that recombinant antigens can be used in place of natural virus in
practically any immunological assay for detection of virus specific antibodies.

The assays include direct and indirect assays, sandwich assays, solid phase assays
such as those using plates or beads among others, and liquid phase assays. Assays
suitable include those that use primary and secondary antibodies, and those that use
antibody binding reagents such as protein A. Moreover, a variety of detection
methods can be used in the invention, including colorimetrie, fluorescent,

phosphorescent, chemiluminescent, luminescent and radioactive methods.
Example 1 of indirect anti-MPV IgG EIA using recombinant N protein

An indivect IgG EIA using a recombinant N protein (produced with recombinant
baculo-virus in insect (S9) cells) as antigen can be performed. For antigen
preparation, Sf9 cells are infected with the recombinant baculovirus and harvested 3-
7 days post infection. The cell suspension is washed twice in PBS, pH 7.2, adjusted to
a cell density of 5.0X 10¢cells/m], and freeze-thawed three times. Large cellular
debris is pelleted by low speed centrifugation (500 x g for 15 min.) and the
supernatant is collected and stored at -70°C until use. Uninfected cells are processed
similarly for negative control antigen.

100 ul of a freeze-thaw lysate is used to coat microtiter plates, at dilutions ranging

from 1:50 to 1:1000. An uninfected cell lysate is run in duplicate wells and serves as a

JP 2004-531220 A 2004.10.14
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negative control. After incubation overnight, plates are washed twice with
PBS/0.05%Tween.Test sera are diluted 1:50 to 1:200 in ELISA buffer (PBS,
supplemented to 2% with normal goat sera, and with 0.5% bovine serum albumine
and 0.1% milk), followed by incubation wells for 1 hour at 37°C.

Plates are washed two times with PBS/0.05%Tween. Horseradish peroxidase labelled
goat anti-human (or against other species) IgG, diluted 1:3000 to 1:5000 in ELISA
buffer, added to wells, and incubated for 1 hour at 37°. The plates are then washed
two times with PBS/0.05%Tween and once with tap water, incubated for 15 minutes
at room temperature with the enzyme substrate TMB, 3,3',5,5' tetramethylbenzidine,
such as that obtained from Sigma, and the reaction is stopped with 100 pl of 2 M
phosphoric acid. Colorimetric readings are measured at 450 nm using an automated

microtiter plate reader.

Example 2: Capture anti- MPV IgM ETA using a recombinant nucleoprotein

A capture IgM EIA using the recombinant nucleoprotein or any other recombinant
protein as antigen can be performed by modification of assays as previously described
by Exrdman et al (1990) J.Clin.Microb. 29: 1466-1471,

Affinity purified anti-human IgM capture antibody (or against other species), such as
that obtained from Dako, is added to wells of a microtiter plate in a concentration of
250 ng per well in 0.1 M carbonate buffer pH 9.6. After overnight incubation at room
temperature, the plates are washed two times with PBS/0.05% Tween. 100 pl of test
serum diluted 1:200 t0_1:1000 in ELISA buffer is added to triplicate wells and
incubated for 1 hour at 37°C. The plates are then washed two times with in
PBS/0.05%Tween.

The freeze-thawed (infected with recombinant virus) Sf21 cell lysate is diluted 1:100
to 1: 500 in ELISA buffer is added to the wells and incubated for 2 hours at 37°C.
Uninfected cell lysate serves as a negative control and is run in duplicate wells.

The plates are then washed three times in PBS/0.05% Tween and incubated for 1
hour at 37°C with 100 pl of a polyclonal antibody against MPV in a optimal dilution
in ELISA buffer. After 2 washes with PBS/0.05% Tween , the plates are incubated
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with horseradish peroxide labeled secondary antibody (such as rabbit anti ferret), and
the plates are incubated 20 minutes at 37°C.
The plates are then washed five times in PBS/0/05% Tween, incubated for 15 minutes
at room temperature with the enzyme substrate TMB, 8,3',5,5' tetramethylbenzidine,
as, for instance obtained from "Sigma®, and the reaction is stopped with 100 ul of 2M
phosphoric acid. Colormetric readings are measured at 450 nm using automated

microtiter plate reader

The sensitivities of the capture IgM EIAs using the recombinant nucleoprotein (or
other recombinant protein) and whole MPV virus are compared using acute-and
convalescent-phase serum pairs form persons with clinical MPV virus infection. The
specificity of the recombinant nucleoprotein capture EIA is determined by testing
serum specimens from healthy persons and persons with other paramyxovirus

infections.

Potential for EIAs for using recombinant MPV fusion and glycoprotein proteins

produced by the baculovirus expression.

The glycoproteins G and F ave the two transmembraneous envelope glycoproteins of
the MPV virion and represent the major neutralisation and protective antigens.

The expression of these glycoproteins in a vector virus system sych as a baculovirus
system provides a source of recombinant antigens for use in assays for detection of
MPV specific antibodies, Moreover, their use in combination with the nucleoprotein,
for instance, further enhances the sensitivity of enzyme immunoassays in the

detection of antibodies against MPV.

A variety of other immunological assays (Current Protocols in Immunology) may be
used as alternative methods to those described here.

In order to find virus isolates nasopharyngeal aspirates, throat and nasal swabs,
broncheo alveolar lavages and throat swabs preferable from but not limited to
humans, carnivores (dogs, cats, seals ete.), horses, ruminants (cattle, sheep, goats
etc.), pigs, rabbits, birds (poultry, ostridges, etc) can be examined. From birds, cloaca

and intestinal swabs and droppings can be examined as well. For all samples,
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serology (antibody and antigen detection etc.), virus isolation and nucleic acid
detection techniques can be performed for the detection of virus.

Monoclonal antibodies can be generated by immunising mice (or other animals) with
purified MPV or parts thereof (proteins, peptides) and subsequently using established
hybridoma technology (Current protocols in Immunology). Alternatively, phage
display technology can be used for this purpose (Current protocols in Immunology).
Similarly, polyclonal antibodies can be obtained from infected humans or animals, or
from immunised humans or animals (Current profocols in Immunology).

The detection of the presence or absence of NS1 and NS2 proteins can be
performed using western-blotting, IF'A, immuno precipitation techniques using a
variety of antibody preparations. The detection of the presence or absence of NS1 and
NS2 genes or homologues thereof in virus isolates can be performed using PCR with
primer sets designed on the basis of known NS1 and/or NS2 genes as well as with a
variety of nucleic acid hybridisation techniques.

To determine whether NS1 and NS2 genes are present at the 3' end of the
viral genome, a PCR can be performed with primers specific for this 3' end of the
genome. In our case, we used a primer specific for the 3' untranslated region of the
viral genome and a primer in the N ORF. Other primers may be designed for the
same purpose. The absence of the NS1/NS2 genes is revealed by the length and/or
nucleotide sequence of the PCR product. Primers specific for NS1 and/or NS2 genes
may be used in combination with primers specific for other parts of the 3' end of the
viral genome (such as the untranslated region or N, M or F ORFs) to allow a positive
identification of the presence of NS1 or NS2 genes. In addition to PCR, a variety of
techniques such as molecular cloning, nucleic acid hybridisation may be used for the

same purpose.

Example 3: Different serotypes/subgroups of MPV

Two potential genetic clusters are identified by analyses of partial nucleotide
sequences in the N, M, F and L. ORF's of 9 virus isolates. 90 -100% nucleotide identity
was observed within a cluster, and 81-88% identity was observed between the
clusters. Sequence information obtained on more virus isolates confirmed the

existence of two genotypes. Virus isolate ned/00/01 as prototype of cluster A, and
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virus isolate ned/99/01 as prototype of cluster B have been used in cross
neutralization assays to test whether the genotypes are related to different serotypes

or subgroups.

Results

Using RT-PCR assays with primers located in the polymerase gene, we identified 30
additional virus isolates from nasopharyngeal aspirate samples. Sequence
information of parts of the matrix and polymerase genes of these new isolates
together with those of the previous 9 isolates were used to construct phylogenetic
trees (Figure 16). Analyses of these trees confirmed the presence of two genetic
clusters, with virus isolate ned/00/00-1 as the prototype virus in group A and virus
isolate ned/99/01 as the prototype virus in group B. The nucleotide sequence identity
within a group was more than 92%, while between the clusters the identity was 81-
85%.

Virus isolates ned/00/01 and ned/99/01 have been used to inoculate ferrets to raise
virus-specific antisera. These antisera were used in virus neutralization assays with

both viruses.

Table 3:

Virus neutralization titers

isolate 00-1 | isolate 99-1

preserum oz 02
ferret A
(00-1)

ferret A 64 02
22 dpi
(00-1)

preserum 02 02
ferret B
(99-1)

ferret B 4 64
22 dpi
(99-1)
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For isolate 99-1 the titer differs 16 (64/4) fold
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In addition, 6 guinea pigs have been inoculated with either one of the viruses

(ned/00/01 and ned/99/01). RT-PCR assays on nasopharyngeal aspirate samples

showed virus replication from day 2 till day 10 post infection. At day 70 post infection

the guinea pigs have been challenged with either the homologous or the heterologous

virns, and for in all four cases virus replication has been noticed.

Table 4

primary virus secondary virus

infection replication infection replication
guinea pig 1-3 00-1 2 out of 3 99-1 loutof 2
guinea pig 4-6 00-1 3 outof 3 00-1 1outof3
guinea pig 7-9 99-1 3outof 3 00-1 2 out of 2
guinea pig 10-12 | 99-1 3outof 3 99-1 loutof 3

note: for the secondary infection guinea pig 2 and 9 were not there any more .

Virus neutralization assays with anti sera after the first challenge showed essentially

the same results as in the VN assays performed with the ferrets (> 16-fold difference

in VN titer).

The results presented in this example confirm the existence of two genotypes, which

correspond to two serotypes of MPV, and show the possibility of repeated infection

with heterologous and homologous virus
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Example 4; Further sequence determination

This example describes the further analysis of the sequences of MPV open reading
frames (ORF's) and intergenic sequences as well as partial sequences of the genomic
termini.

Sequence analyses of the nucleoprotein (N), phosphoprotein (P), matrixprotein (M)
and fusion protein (F) genes of MPV revealed the highest degree of séqueuce
homology with APV serotype C, the avian pneumovirus found primarily in birds in
the United States. These analyses also revealed the absence of non-structural
proteins NS1 and NS2 at the 3'end of the viral genome and positioning of the fusion
protein immediately adjacent to the matrix protein. Here we present the sequences of
the 22K (M2) protein, the small hydrophobic (SH) protein, the attachment (Q) protein
and the polymerase (L) protein genes, the intergenic regions and the trailer sequence.
In combination with the sequences described previously the sequences presented here
complete the genomic sequence of MPV with the exception of the extreme 12-15
nucleotides of the genomic termini and establish the genomic organisation of MPV.
Side by side comparisons of the sequences of the MPV genome with those of APV
subtype A, B and C, RSV subtype A and B, PVM and other paramyxoviruses provides

strong evidence for the classification of MPV in the Metapneumouvirus genus.

Results

Sequence strategy

MPV isolate 00-1 (van den Hoogen et al., 2001) was propagated in tertiary monkey
kidney (tMK) cells and RNA isolated from the supernatant 8 weeks after inoculation
was used as template for RT-PCR analyses. Primers were designed on the basis of the
partial sequence information available for MPV 00-1 (van den Hoogen et al., 2001) as
well as the leader and trailer sequences of APV and RSV (Randhawa et al., 1997;
Mink et al., 1991). Initially, fragments between the previously obtained products,
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ranging in size from 500 bp to 4 Kb in length, were generated by RT-PCR
amplification and sequenced directly. The genomic sequence was subsequently
confirmed by generating a series of overlapping RT-PCR fragments ranging in size
from 500 to 800 bp that represented the entire MPV genome. For all PCR fragments,
both strands were sequenced directly to minimize amplification and sequencing
errars. The nucleotide and amino acid sequences were used to search for homologies
with sequences in the Genbank database using the BLAST software
(www.ncbi.nlm.nih gov/BLAST). protein names were assigned to opén reading frames
(ORF's) based on homalogy with known viral genes as well as their location in the
genome. Based on this information, a genomic map for MPV was constructed (Figure
7). The MPV genome is 13378 nucleotides in length and its organization is similar to
the genomic organization of APV. Below, we present a comparison between the ORFs
and non-coding sequences of MPV and those of other paramyxoviruses and discuss

the important similarities and differences.

The nucleoprotein (N) gene

As shown, the first gene in the genomic map.of MPV codes for a 394 amino acid (aa)
protein and shows extensive homology with the N protein of other pneumoviruses.
The length of the N ORF is identical to the length of the N ORF of APV-C (Table 5)
and is smaller than those of other paramyxaviruses (Barr ef al., 1991). Analysis of the
amino acid sequence revealed the highest homology with APV-C (88%), and only 7-
11% with other paramyxoviruses (Table 6).

Barr et al (1991) identified 3 regions of similarity between viruses belonging to the
order Mononegavirales: A, B and C (Figure 8). Although similarities are highest
within a virus family, these regions are highly conserved between virus familys. In all
three regions MPV revealed 97% aa sequence identity with APV-C, 89% with APV-B,
92% with APV-A, and 66-73% with RSV and PVM, The region between aa residues
160 and 340 appears to be highly conserved among metapneumoviruses and to a
somewhat lesser extent the Preumovirinae (Miyahara et al., 1992; Li et al., 1996;
Barr et al., 1991). This is in agreement with MPV being a metapneumovirus, showing
100% similarity with APV C.

The phosphoprotein (P) gene
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The second ORF in the genome map codes for a 294 aa protein which shares 68% aa
sequence homology with the P protein of APV-C, and only 22-26% with the P protein
of RSV (Table 6). The P gene of MPV contains one substantial ORF and in that
respect is similar to P from many other paramyxoviruses (Reviewed in Lamb and
Kolakofsky, 1996; Sedlmeier et al., 1998).
In contrast to APV A and B and PVM and similar to RSV and APV-C the MPV P ORF
lacks cysteine residues. Ling (1995) suggested that a region of high similarity
between all pneumoviruses (aa 185-241) plays a role in either the RNA synthesis
process or in maintaining the structural integrity of the nucleocapsid complex. This
region of high similarity is also found in MPV (Figure 9) especifically when
conservative substitutions are taken in account, showing 100% similarity with APV-
C, 93 % with APV-A and B, and approximately 81% with RSV, The C-terminus of the
MPV P protein is rich in glutamate residues as has been described for APVs (Ling et
al., 1995).

The matrix (M) protein gene

The third ORF of the MPV genome encodes a 254 aa protein, which resembles the M
ORF's of other pneumoviruses. The M ORF of MPV has exactly the same size as the
M ORFs of other metapneumoviruses (Table 5) and shows high aa sequence homology
with the matrix proteins of APV (78-87%), lower homology with those of RSV and
PVM (37-38%) and 10% or less homology with those of other paramyxoviruses (Table
6).

Baston (1997) compared the sequences of matrix proteins of all pneumoviruses and
found a conserved heptadpeptide at residue 14 to 19 that is also conserved in MPV
(Figure 10). For RSV, PVM and APV small secondary ORFs within or overlapping
with the major ORF of M have been identified (52 aa and 61 aa in bRSV, 75 aa in
RSV, 46 aa in PVM and 51 aa in APV) (Yu et al., 1992; Baston ef al., 1997; Samal et
al., 1991; Satake et al., 1984). We noticed two small ORFs in the M ORF of MPV. One
small ORF of 54 aa residues was found within the major M ORF (fragment 1, Figure
T), starting at nucleotide 2281 and one small ORF of 33 aa residues was found
overlapping with the major ORF of M starting at nucleotide 2893 (fragment 2, Figure
7). Similar to the secondary ORFs of RSV and APV there is no significant homology
between these secondary ORFs and secondary ORFs of the other pneumoviruses, and

apparent start or stop signals are lacking. In addition, evidence for the synthesis of
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proteins corresponding to these secondary ORFs of APV and RSV has not been
reported.

The fusion protein (F) gene

The F ORF of MPV is located adjacent to the M ORF, which is characteristic for
members of the Metapneumovirus genus. The F gene of MPV encaodes a 539 aa
protein, which is two aa residues longer than F of APV-C (Table 5). Analysis of the aa
sequence revealed 81% homology with APV-C, 67% with APV-A and B, 33-839% with
pneumovirus F proteins and only 10-18% with other paramyxoviruses (Table 6). One
of the conserved features among F proteins of paramyxoviruses, and also seen in
MPV is the distribution of cysteine residues (Morrison, 1988; Yu ef al., 1991). The
metapneumaviruses share 12 cysteine residues in F1 (7 are conserved among all
paramyxoviruses), and two in F2 (1 is conserved among all paramysoviruses). Of the
3 potential N-linked glycosylation sites present in the F ORF of MPV, none are
shared with RSV and two (position 74 and 389) are shared with APV. The third,
unique, potential N-linked glycosylation site for MPV is located at position 206
(Figure 11).

Despite the low séquence homology with other paramyxoviruses, the F protein of
MPV revealed typical fusion protein characteristics consistent with those described
for the F proteins of other Paramyxoviridae family members (Morrison, 1988). F
proteins of Paramyxoviridae members are synthesized as inactive precursors (F0)
that are cleaved by host cell proteases which generate amino terminal F2 subunits
and large carboxy terminal F1 subunits. The proposed cleavage site (Collins et al.,
1996) is conserved among all members of the Paramyxoviridae family. The cleavage
site of MPV contains the residues RQSR. Both arginine (R) residues are shared with
APV and RSV, but the glutamine (Q) and serine (S) residues are shared with other
paramyxoviruses such as human parainfluenza virus type 1, Sendai virus and
morbilliviruses (data not shown).

The hydrophobic region at the amino terminus of F'1 is thought to function as the
membrane fusion domain and shows high sequence similarity among
paramyxoviruses and morbilliviruses and to a lesser extent the pneumoviruses
(Morrison, 1988). These 26 residues (position 137-168, Figure 11) are conserved
between MPV and APV-C, which is in agreement with this region being highly

conserved among the metapneumoviruses (Naylor et al., 1998; Seal et al., 2000).
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As is seen for the F2 subunits of APV and other paramyxoviruses, MPV revealed a
deletion of 22 aa residues compared with RSV (position 107-128, Figure 11).
Furthermore, for RSV and APV, the signal peptide and anchor domain were found to
be conserved within subtypes and displayed high variability between subtypes (Plows
et al., 1995; Naylor et al., 1998). The signal peptide of MPV (aa 10-35, Figure 11) at
the amino terminus of F2 exhibits some sequence similarity with APV-C (18 out of 26
aa residues are similar) and less conservation with other APVs or RSV, Much more
variability is seen in the membrane anchor domain at the carboxy terminus of F1,

although some homology is still seen with APV-C.

The 22K (M2) protein

The M2 gene is unique to the Preumovirinae and two overlapping ORFs have been
observed in all pnewmoviruses. The first major ORF represents the M2-1 protein
which enhances the processivity of the viral polymerase (Collins et al., 1995; Collins,
1996) and its readthrough of intergenic regions (Hardy et al., 1998; Fearns et al.,
1999). The M2-1 gene for MPV, located adjacent to the F gene, encodes a 187 aa
protein (Table 5), and reveals the highest (84%) homology with M2-1 of APV-C (Table
6). Comparison of all pneumovirus M2-1 proteins revealed the highest conservation in
the amino-terminal half of the protein (Collins et al., 1990; Zamora et al., 1992;
Ahmadian et al., 1999), which is in agreement with the observation that MPV
displays 100% similarity with APV-C in the first 80 aa residues of the protein (Figure
12A). The MPV M2-1 protein contains 3 cysteine residues located within the first 30
aa residues that are conserved among all pneumoviruses. Such a concentration of
cysteines is frequently found in zinc-binding proteins (Ahmadian et al., 1991; Cuesta
et al., 2000).

The secondary ORFs (M2-2) that overlap with the M2-1 ORFs of pneumoviruses are
conserved in location but not in sequence and are thought to be involved in the
control of the switch between virus RNA replication and transcription (Collins et al.,
1985; Elango et al., 1985; Baybutt et al., 1987; Collins et al., 1990; Ling et al., 1992;
Zamora et al., 1992; Alansari ei al., 1994; Ahmadian et al., 1999; Bermingham e al.,
1999). For MPV, the M2-2 ORF starts at nucleotide 512 in the M2-1 ORF (Figure 7),
which is exactly the same start position as for APV-C. The length of the M2-2 ORFs
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are the same for APV-C and MPV, 71 aa residues (Table 5). Sequence comparison of
the M2-2 ORF (Figure 12B) revealed 64% aa sequence homology between MPV and
APV-C and only 44-48% aa sequence homology between MPV and APV-A and B
(Table 6).

The small hydrophobic protein (SH) ORF

The gene located adjacent to M2 of hMPV probably encodes a 183 aa SH protein (Fig.
1 and 7). There is no discernible sequence identity between this ORF and other RNA
virus genes or gene products. This is not surprising since sequence similarity between
prneumovirus SH proteins is generally low. The putative SH ORF of hMPV is the
longest SH ORF known to date (Table 1). The aa composition of the SH ORF is
velatively similar to that of APV, RSV and PVM, with a high percentage of threonine
and serine residues (22%, 18%, 19%, 20.0%, 21% and 28% for hMPV, APV, RSV 4,
RSV B, bRSV and PVM respectively). The SH ORF of hMPV contains 10 cysteine
residues, whereas APV SH contains 16 cysteine residues. The SH ORF of hMPV
contains two potential N-linked glycosylation sites (aa 76 and 121), whereas APV has
one, RSV has two or three and PVM has four.

The hydrophilicity profiles for the putative hMPV SH protein and SH of APV and
RSV revealed similar characteristics (Fig. 7B). The SH ORFs of APV and hMPV have
a hydrophilic N-terminus, a central hydrophobic domain which can serve as a
potential membrane spanning domain (aa 30-53 for hMPV), a second hydrophobic
domain (aa 155-170) and a hydrophilic C-terminus. In contrast, RSV SH appears to
lack the C-terminal part of the APV and hMPV ORFs. In all pneumovirus SH
proteins the hydrophobic domain is flanked by basic aa residues, which are also found
in the SH ORF for hMPV (aa 29 and 54).

The attachment glycoprotein (G) ORF

The putative G ORF of hMPYV is located adjacent to the putative SH gene and encodes
a 236 aa protein (nt 6262-6972, Fig. 1). A secondary small ORF is found immediately
{following this ORF, potentially coding for 68 aa residues (nt 6973-7179) but lacking a
start codon. A third potential ORF in the second reading frame of 194 aa residues is
overlapping with both of these ORFs but also lacks a start codon (nt 6416-7000). This
ORF is followed by a potential fourth ORF of 65 aa residues in the same reading
frame (nt 7001-7198), again lacking a start codon. Finally, a potential ORF of 97 aa
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residues (but lacking a start codon) is found in the third reading frame (nt 6444-6737,
Fig. 1). Unlike the first ORF, the other ORFs do not have apparent gene start or gene

n

end sequences (see below). Although the 236 aa G ORF probably represents at least a
part of the h(MPV attachment protein it can not be excluded that the additional
coding sequences are expressed as separate proteins or as part of the attachment
protein through some RNA editing event. It should be noted that for APV and RSV no
secondary ORF's after the primary G ORF have been identified but that both APV
and RSV have secondary ORFs within the major ORF of G. However, evidence for
expression of these ORFs is lacking and there is no sequence identity between the
predicted aa sequences for different viruses (Ling ef al., 1992). The secondary ORFs
in hMPV G do not reveal characteristics of other G proteins and whether the
additional ORFs are expressed requires further investigation.

BLAST analyses with all ORFs revealed no discernible sequence identity at the
nucleotide or aa sequence level with other known virus genes or gene products. This
is in agreement with the low percentage sequence identity found for other G proteins
such as those of hRSV A and B (53%) (Johnson et al., 1987) and APV A and B (38%)
(Juhasz and Easton, 1994). ’

‘Whereas most of the hMPV ORF's resemble those of APV both in length and
sequence, the putative G ORF of 236 aa residues of hMPV is considerably smaller
than the G ORF of APV (Table 1). The aa sequence revealed a serine and threonine
content of 34%, which is even higher than the 32% for RSV and 24% for APV. The
putative G ORF also contains 8.6% proline residues, which is higher than the 8% for
RSV and 7% for APV. The unusual abundance of proline residues in the G proteins of
APV, RSV and hMPV has also been observed in glycoproteins of mucinous origin
where it is a major determinant of the proteins three dimensional structure (Collins
and Wertz, 1983; Wertz et al., 1985; Jentoft, 1990). The G ORF of hMPV contains five
potential N-linked glycosylation sites, whereas hRSV has seven, bRSV has five and
APV has three to five.

The predicted hydrophilicity profile of hAMPV G revealed characteristics similar to the
other pneumoviruses. The N-terminus contains a hydrophilic region followed by a
short hydrophobic area (aa 33-53 for hMPV) and a mainly hydrophilic C-terminus
(Fig. 8B). This overall organization is consistent with that of an anchored type IT
transmembrane protein and corresponds well with these regions in the G protein of
APV and RSV. The putative G ORF of hMPV contains only 1 cysteine residue in
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contrast to RSV and APV (5 and 20 respectively). Of note, only two of the four
secondary ORFs in the G gene contained one additional cysteine residue and these
four potential ORF's revealed 12-20% serine and threonine residues and 6-11%

proline residues.

The polymerase gene (L)

In analogy to other negative strand viruses, the last ORF of the MPV genome is the
RNA-dependent RNA polymerase component of the replication and transeription
complexes. The L gene of MPV encodes a 2005 aa protein, which is 1 residue longer
than the APV-A protein (Table 5). The L protein of MPV shares 64% homology with
APV-A, 42-44% with RSV, and approximately 13% with other paramyxoviruses
(Table 6). Poch et al. (1989; 1990) identified six conserved domains within the L
proteins of non-segmented negative strand RNA viruses, from which domain ITT
contained the four core polymerase motifs that are thought to be essential for
polymerase function. These motifs (A, B, C and D) are well conserved in the MPV L
protein: in motifs A, B and C: MPV shares 100% similarity with all pneumoviruses
and in motif D MPV shares 100 % similarity-with APV and 92% with RSV’s, For the
entire domain III (aa 627- 903 in the L ORF), MPV shares 77% identity with APV, 61-
62% with RSV and 23-27% with other paramyxoviruses (Figure 15). In addition to the
polymerase motifs the pneumovirus L proteins contain a sequence which conforms to
a consensus ATP binding motif K(X)x1GEGAGN(X)20K (Stec, 1991).The MPV L ORF
contains a similar motif as APV, in which the spacing of the intermediate residues is

off by one: K(x)22:GEGAGN(X)1s K.

Phylogenetic analyses

As an indicator for the relationship between MPV and members of the
Preumouirinae, phylogenetic trees based on the N, P, M, and F ORF's have been
constructed previously (van den Hoogen ef al., 2001) and revealed a close relationship
between MPV and APV-C. Because of the low homology of the MPV SH and G genes
with those of other paramyxoviruses, reliable phylogenetic trees for these genes can
not be constructed. In addition, the distinct genomic organization between members
of the Pneumovirus and Metapneumouirus genera make it impossible to generate
phylogenetic trees based on the entire genomic sequence. We therefore only

constructed phylogenetic trees for the M2 and L genes in addition to those previously



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

15

20

25

30

(147) JP 2004-531220 A 2004.10.14

WO 02/057302 PCT/NL02/00040

67
published. Both these trees confirmed the close relation between APV and MPV
within the Preumouirinae subfamily (Figure 16).

MPYV non-coding sequences

The gene junctions of the genomes of paramyxoviruses contain short and highly
conserved nucleotide sequences at the beginning and end of each gene (gene start and
gene end signals), possibly playing a role in initiation and termination of
transeription (Curran ef al., 1999). Comparing the intergenic sequences between all
genes of MPV revealed a consensus sequence for the gene start signal of the N, P, M,
F, M2 and G: GGGACAAGU (Figure 17A), which is identical to the consensus gene
start signal of the metapneumoviruses (Ling et al., 1992; Yu et al., 1992; Li et al.,
1996; Biyon-Auboyer et al., 2000). The gene start signals for the SH and L genes of
MPV were found to be slightly different from this consensus (SH: GGGAUAAAU, L:
GAGACAAAU). For APV the gene start signal of L was also found to be different
from the consensus: AGGACCAAT (APV-A) (Randhawa et al., 1996) and
GGGACCAGT (APV-D) (Bayon-Auboyer et al., 2000).

In contrast to the similar gene start sequences of MPV and APV, the consensus gene
end sequence of APV, UAGUUAAUU (Randhawa et al., 1996), could not be found in
the MPV intergenic sequences. The repeated sequence found in most genes, except
the G-L intergenic region, was U AAAAA U/A/C, which could possibly act as gene end
signal. However, since we sequenced viral RNA rather than mRNA, definitive gene
end signals could not be assigned and thus requires furtber investigation. The
intergenic regions of pneumoviruses vary in size and sequence (Curran ef al., 1999;
Blumberg et al., 1991; Collins et al., 1983;). The intergenic regions of MPV did not
reveal homology with those of APV and RSV and range in size from 10 to 228
nucleotides (Figure 17B), The intergenic region between the M and F ORFs of MPV
contains part of a secondary ORF, which starts in the primary M ORF (see above).
The intergenic region between SH and G contains 192 nucleotides, and does not
appear to have coding potential based on the presence of numerous stop-codons in all
three reading frames. The intergenic region between G and L contains 241
nucleotides, which may include additional ORFs (see above). Interestingly, the start
of the L, ORF is located in these secondary ORFs. Whereas the L gene of APV does not
start in the preceding G ORF, the L ORF of RSV also starts in the preceding M2

gene. At the 3’ and 5’extremities of the genome of paramyxoviruses short extragenic
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region are referred to as the leader and trailer sequences, and approximately the first
12 nucleotides of the leader and last 12 nucleotides of the trailer are complementary,
probably because they each contain basic elements of the viral promoter (Curran et
al., 1999; Blumberg et al., 1991; Mink et al., 1986). The 3'leader of MPV and APV are
both 41 nucleotides in length, and some homology is seen in the region between
nucleotide 16 and 41 of both viruses (18 out of 26 nucleotides) (Figure 17B). As
mentioned before the first 15 nucleotides of the MPV genomic map are based on a
primer sequence based on the APV genome. The length of the 5'trailer of MPV (188
nucleotides) resembles the size of the RSV 5'trailer (155 nucleotides), which is
considerably longer than that of APV (40 nucleotides). Alignments of the extreme 40
nucleotides of the trailer of MPV and the trailer of APV revealed 21 out of 32
nucleotides homology, apart from the extreme 12 nucleotides which represent primer
sequences based on the genomic sequence of APV. Our sequence analyses revealed
the absence of NS1 and NS2 genes at the 3'end of the genome and a genomic
organisation resembling the organisation of metapneumoviruses (8'-N-P-M-F-M2-SH-
G-L-5). The high sequence homology found between MPV and APV genes further
emphasises the close relationship between these two viruses. For the N, P, M, F, M2-
1 and M2-2 genes of MPV an overall amino acid homology of 79% is found with APV-
C. In fact, for these genes APV-C and MPV revealed sequence homologies which are
in the same range as sequence homologies found between subgroups of other genera,
such as RSV- A and B or APV-A and B. This close relationship between APV-C and
MPV is also seen in the phylogenetic analyses which revealed MPV and APV-C
always in the same branch, separate from the branch containing APV-A and B. The
identical genomic organisation, the sequence homologies and phylogentic analyses
are all in favour of the classification of MPV as the first member in the
Metapneumovirus genus that is isolatable from mammals. It should be noted that the
found sequence variation between different virus isolates of MPV in the N, M, F and
L genes revealed the possible existence of different genotypes (van den Hoogen et al.,
2001). The close relationship between MPV and APV-C is not reflected in the host
range, since APV infects birds in contrast to MPV (van den Hoogen et al., 2001). This
difference in host range may be determined by the differences between the SH and G
proteins of both viruses that are highly divergent. The SH and G proteins of MPV did
not reveal significant aa sequence homology with SH and G proteins of any other

virus. Although the amino acid content and hydrophobicity plots are in favour of
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defining these ORFs as SH and G, experimental data are required to assess their
function. Sueh analyses will also shed light on the role of the additional overlapping
ORF's in these SH and G genes. In addition, sequence analyses on the SH and G
genes of APV-C might provide more insight in the function of the SH and G proteins
of MPV and their relationship with those of APV-C. The noncoding regions of MPV
were found to be fairly similar to those of APV. The 3leader and 5' trailer sequences
of APV and MPV displayed a high degree of homology. Although the lengths of the
intergenic regions were not always the same for APV and MPV, the consensus gene
start signals of most of the ORFs were found to be identical. In contrast, the gene end
signals of APV were not found in the MPV genome. Although we did find a repetitive
sequence (U AAAAA U/A/C) in most intergenic regions, sequence analysis of viral
mRNAs is required to formally delineate those gene end sequences. It should be noted
that sequence information for 15 nucleotides at the extreme 3'end and 12 nucleotides
at the extreme 5'end is obtained by using modified rapid amplification of ¢DNA ends
(RACE) procedures. This technique has been proven to be successful by others for
related viruses (Randhawa, J.S. et al., Rescue of synthetic minireplicons establishes
the absence of the NS1 and NS2 genes from avian pneumovirus. J. Virol, 71, 9849-
9854 (1997); Mink, M.A., et al. Nucleotide sequences of the 3' leader and 5' trailer
regions of human respiratory syneytial virus genomic RNA. Virology 185, 615-24
(1991).) To determine the sequence of the 3' vRNA leader sequence, a homopolymer A
tail is added to purified vRNA using poly-A-polymerase and the leader sequence
subsequently amplified by PCR using a poly-T primer and a primer in the N gene. To
determine the sequence of the 5' vRNA trailer sequence, a cDNA copy of the trailer
sequence is made using reverse transcriptase and a primer in the L gene, followed by
homopolymer dG tailing of the cDNA with terminal transferase. Subsequently, the
trailer vegion is amplified using a poly-C primer and a primer in the L gene. As an
alternative strategy, vRNA is ligated to itself or synthetic linkers, after which the
leader and trailer regions are amplified using primers in the L and N genes and
linker-specific primers. For the 5' trailer sequence direct dideoxynucleotide
sequencing of purified vRNA is also feasible (Randhawa, 1997). Using these
approaches, we can analyse the exact sequence of the ends of the hMPV genome.. The
sequence information provided here is of importance for the generation of diagnostic

tests, vaccines and antivirals for MPV and MPV infections.
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Materials and Methods

Sequence analysis

Virus isolate 00-1 was propagated to high titers (approximately 10,000 TCID50/ml)
on tertiary monkey kidney cells as described previously (van den Hoogen ef af., 2001).
Viral RNA was isolated from supernatants from infected cells using a High Pure RNA
Isolating Kit according to instructions from the manufacturer (Roch Diagnostics,
Almere, The Netherlands). Primeys were designed based on sequences published
previously (van den Hoogen et al., 2001) in addition to sequences published for the
leader and trailer of APV/RSV (Randhawa et al., 1997; Mink et al., 1991) and ave
available upon request. RT-PCR assays were conducted with viral RNA, using a one-
tube assay in a total volume of 50pl with 50 mM Tris pH 8.5, 50 mM NaCl, 4.5 mM
MgCls, 2 mM DTT, 1 uM forward primer, 1pM reverse primer, 0.6 mM dNTP’s, 20
units RNAsin (Promega, Leiden, The Netherlands), 10 U AMV reverse transcriptase
(Promega, Leiden, The Netherlands), and 5 units Tag Polymerase (PE Applied
Biosystems, Nieuwerkerk aan de IJssel, The Netherlands). Reverse transcription was
conducted at 42°C for 30 minutes, followed by 8 minutes inactivation at 95°C. The
¢DNA was amplified during 40 cycles of 95°C, 1 min.; 42°C, 2 min.72°C, 3 min. with a
final extension at 72°C for 10 minutes. After examination on a 1% aéarose gel, the
RT-PCR products were purified from the gel using a Qiaquick Gel Extraction kit
(Qiagen, Leusden, The Netherlands) and sequenced directly using a Dyenamic BT
terminator sequencing kit (Amersham Pharmacia Biotech, Roosendaal, the
Netherlands) and an ABI 873 automatic DNA sequencer (PE Applied Biosystem,
Nieuwerkerk aan den IJssel, the Netherlands), according to the instructions of the
manufacturer.

Sequence alignments were made using the clustal software package available in the
software package of BioEdit version5.0.6. (http:/jwbrown.mbio.nesu.edu/ Bioedit//
bioedit.html; Hall, 1999).

Phylogenetic analysis
To construct phylogenetic trees, DNA sequences were aligned using the ClustalW

software package and maximum likelihood trees were generated using the DNA-ML
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software package of the Phylip 3.5 program using 100 bootstraps and 3 jumbles.
Bootstrap values were computed for consensus trees created with the consense
package (Felsenstein, 1989).
The MPV genomic sequence is available from Genbank under accession number
AF371337. All other sequences used here are available from Genbank under
accession numbers AB046218 (measles virus, all ORFs), NC-001796 (human
parainfluenza virus type 3, all ORFs), NC-001552 (Sendai virus, all ORF's), X567559
(human parainfluenza virus type 2, all ORFs), NC-002617 (New Castle Disease
virus, all ORFs), NC-002728 (Nipah virus, all ORFs), NC-001989 (bRSV, all ORFs),
M11486 (hRSV A, all ORF's except L), NC-001803 (hRSV, L ORF), NC-001781 (hRSV
B, all ORFs), D10331 (PVM, N ORF), U09649 (PVM, P ORF), U66893 (PVM, M ORF),
U66893 (PVM, SH ORF), D11130 (PVM, G ORF), D11128 (F ORF). The PVM M2
ORF was taken from Ahmadian (1999), AF176590 (APV-C, N ORF), U39295 (APV-A,
N ORF), U39296 (APV-B, N ORF), AF262571 (APV-C, M ORF), U37586 (APV-B, M
ORF), X58639 (APV-A, M ORF), AF176591 (APV-C, P ORF), AF325443 (APV-B, P
ORF), U22110 (APV-A, P ORF), AF187152 (APV-C, F ORF), Y14292 (APV-B, ¥ ORF),
DO0850 (APV-A, F ORF), AF176592 (APV-C, M2 ORF), AF35650 (APV-B, M2 ORF),
X63408 (APV-A, M2 ORF), U65312 (APV-A, L, ORF), 540185 (APV-A, SH ORF).
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Table 5: Lengths of the ORFs of MPV and other paramyxoviruses.

Nt P M ¥ M2- M2- SH G L
1 2

MPV 394 294 254 539 187 71 183 236 2005
APVA 391 278 254 538 186 73 174 391 2004
APV B 391 279 254 538 186 73 -2 414 -2
APV C 394 294 254 537 184 71 -2 -2 -2
APVD 2 2 2 2 2 .2 2 389 2
hRSVA 391 241 256 574 194 90 64 298 2165
hRSVB 391 241 249 574 195 93 65 299 2166
bRSV 391 241 256 569 186 93 81 257 2162

PVM 393 295 257 837 176 77 92 396 -2
others? 418- 225- 335- 539- -4 -4 -4 - 2183-

542 709 393 565 2262
Footnotes:

1. length in amino acid residues.

2 . sequences not available

3. others: human parainfluenza virus type 2 and 3, Sendai virus, measles virus,
nipah virus, phocine distemper virus, and New Castle Disease virus.

4. . ORF not present in viral genome

JP 2004-531220 A 2004.10.14
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Table 6: Amino acid sequence identity between the ORFs of MPV and those of other

paramyxoviruses!,
N P M F  M2- M2- L
1 2
APV A 69 55 78 67 72 28 64
APV B 69 51 76 67 71 27 -2
APV C 88 68 87 81 84 56 -2
hRSV A 42 24 38 34 36 18 42
hRSVB 41 23 37 33 35 19 44
bRSV 42 22 38 34 35 13 44
PVM 45 26 37 39 33 12 -2
others? 7-11 49 7-10 10- -4 -4 13-
18 14

Footnotes:

1. No sequence homologies were found with known G and SH proteins and were

thus excluded

2. Sequences not available.
3. See list in table 5, footnote 3.

4. ORF absent in viral genome.

2004-531220 A 2004.10.14
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Primers used for RT-PCR detection of known paramyxo-viruses. Primers for hPIV-1

to 4, mumps, measles, Tupaia, Mapuera and Hendra are developed in house and

based on allignments of available sequences. Primers for New Castle Disease Virus
are taken from Seal, J., J. et al; Clin, Microb., 2624-2630, 1995. Primers for Nipah
and general paramyxovirus-PCR are taken from: Chua, K.B., et al; Science, 288 26

may 2000

Virus
HPIV-1

HPIV-2

HPIV-3

HPIV-4

Mumps

NDV

Tupaia

Mapuera

Hendra

Nipah

HRSV

Measles

primers located in protein
5-TGTTGTCGAGACTATTCCAA-8 HN
5-TGTTG(T/A)ACCAGTTGCAGTCT-3
5-TGCTGCTTCTATTGAGAAACGCC-3 N
5-GGTGACIT TC(T/C)AATAGGGCCA-3'
5-CTCGAGGTTGTCAGGATATAG-2 HN
5.CTTTGGGAGTTGAACACAGTT-3
5-TTCA/G)GTTTTAGCTGCTTACG-3° N
5-AGGCAAATCTCTGGATAATGC-3
5-TCGTAACGTCTCGTGACC-8 SH
5-GGAGATCTTTCTAGAGTGAG-3
5-CCTTGGTGAITCTATCCGIAG-3 F
5-CTGCCACTGCTAGTTGIGATAATCC-8
5-GGGCTTCTAAGCGACCCAGATCTTG-3 N
5-GAATTTCCTTATGGACAAGCTCTGTGC-3
5-GGAGCAGGAACTCCAAGACCTGGAG-3 N
5-GCTCAACCTCATCACATACTAACCC-3
5'-GAGATGGGCGGGCAAGTGCGGCAACAG-3 N
5-GCCTTTGCAATCAGGATCCAAATTTGGG-3

5-CTGCTGCAGTTCAGGAAACATCAG-3 N
5-ACCGGATGTGCTCACAGAACTG-3
5-TTTGTTATAGGCATATCATTG-3 F
5-TTAACCAGCAAAGTGTTA-3
5-TTAGGGCAAGAGATGGTAAGG-3 N

5-TTATAACAATGATGGAGGG-3

General Paramyxoviridae :

A 2004.10.14
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Fwd 5-CATTAAAAAGGGCACAGACGC-3'
Rev  5-TGGACATTCTCCGCAGT-3'

Primers for RAP-PCR:

ZF1: 5-CCCACCACCAGAGAGAAA-3
ZF4: 5-ACCACCAGAGAGAAACCC-3
ZF7: 5-ACCAGAGAGAAACCCACC-3
ZF10: 5-AGAGAGAAACCCACCACC-8
ZF13: 5-GAGAAACCCACCACCAGA-3
ZF16: 5-AAACCCACCACCAGAGAG-8

CS1: 5-GGAGGCAAGCGAACGCAA-3
C84: 5-GGCAAGCGAACGCAAGGA-3
CS7: 5-AAGCGAACGCAAGGAGGC-8
C810:5-CGAACGCAAGGAGGCAAG-3
0S13:5-ACGCAAGGAGGCAAGCGA-3
CS16:5-CAAGGAGGCAAGCGAACG-3

20 fragments successfully purified and sequenced:

10 fragments found with sequence homology in APV

Fragment 1 ZF 7, 835bp
Fragment 2 ZF 10, 235 bp
Fragment 3 ZF 10, 800 bp
Fragment 4 CS 1, 1250 bp
Fragment 5 €S 10, 400bp
Fragment 6 CS 13, 1450 bp
Fragment 7 CS 13, 750 bp
Fragment 8 ZF 4, 780 bp
Fragment 9 ZF 10, 330 bp
Fragment 10 ZF10, 250bp

Primers used for RAP-PCR amplification of nucleic acids from the prototype isolate.

N gene
N gene
M gene
F gene
F gene
F gene
F gene
L gene (protein level)
L gene (protein level)

L gene (protein level)

P

JP 2004-531220 A 2004.10.14
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Example 5

Further exploration of the two subtypes of h(MPV

Based on phylogenetic analysis of the different isolates of hMPV obtained so far, two
genotypes have been identified with virus isolate 00-1 being the prototype of genotype
A and isolate 99-1 the prototype of genotype B.

We hypothesise that the genotypes are related to subtypes and that re-infection with
viruses from both subgroups occur in the presence of pre-existing immunity and the
antigenic variation may not be strictly required to allow re-infection.

Furthermore, hMPV appears to be clqsely related to avian pneumovirus, a virus
primarily found in poultry. The nucleotide sequences of both viruses show high
percentages of homology, with the exception of the SH and G proteins. Here we show
that the viruses are cross-reacting in tests, which are based primarily on the
nucleoprotein and matrixprotein, but they respond differently in tests, which are
based on the attachment proteins. The differences in virus neutralisation titers
provide further proof that the two genotypes of hMPV are two different serotypes of

one virus, where APV is a different virus.

The cross reaction between the two serotypes and the cross reaction between APV an
hMPV

Methods

Protocol for IgG , IgA and IgM antibody detection for hMPV:

The indirect IgG EIA for hMPV was performed in microtitre plates essentially as
described previously (Rothbarth, P.H. et al., 1999; Influenza virus serology-a
comparative study. J. of Vir. Methods 78 (1999) 163-169.

Briefly, concentrated hMPV was solubilized by treatment with 1% Triton X-100 an
coated for 16 hr at room temperature into microtitre plates in PBS after
determination of the optimal working dilution by checkerboard titration.
Subsequently, 100 ul volumes of 1:100 diluted human serum samples in EIA buffer
were added to the wells and incubated for 1 h at 37C. Binding of human IgG was
detected by adding a goat anti-human IgG peroxidase conjugate (Biosource, USA).
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Adding TMB as substrate developed plates and OD was measured at 450 nm. the
results were expressed as the S(ignal)/N(egative) ratio of the OD. A serum was
considered positive for 1gG, if the S/N ratio was beyond the negative control plus

three times the standard.

hMPYV antibodies of the IgM and IgA classes were detected in sera by capture EIA
essentially as described previously (Rothbarth, P.H et al. 1999; Influenza virus
serolgy-a comparative study. J. Vir. methods 78 (1999) 163-169. For the detection of
IgA and IgM commercially available microtiter plates coated with anti human IgM or
IgA specific monoclonal antibodies were used. Sera were diluted 1:100 and after
incubation of 1 hr at 37C, an optimal working dilution of hMPV is added at each well
(100 ul). Incubated 1 hr 37C. After washing polyclonal anti hMPV labeled with
peroxidase was added, the plate was incubated 1 hr 37C. Adding TMB as substrate
developed plates and OD was measured at 450 nm. the results were expressed as the
S(ignal)/N(egative) ratio of the OD. A serum was considered positive for IgG, if the

S/N ratio was beyond the negative control plus three times the standard.

AVP antibodies were detected in an AVP inhibition assay. Protocol for APV inhibition
test is included the APV-Ab SVANOVIR ® enzyme immunoassay which is
manufactured by SVANOVA Biotech AB, Uppsal Science Park Glunten SE-751 83
Uppsala Sweden. The results were expressed as the S(ignal)/N(egative) ratio of the
OD. A serum was considered positive for IgG, if the S/N ratio was beyond the

negative control plus three times the standard.

1. Guinea pigs

A. (re) infeciion of guinea pigs with both subtypes of hMPV

Virus isolates ned/00/01 (subtype A) and ned/99/01 (subtype B) have been used to
inoculate 6 guinea pigs per subtype (intratracheal, nose and eyes).

6 GP’s infected with hMPV 00-1 (10e6,5 TCID50)

6 GP’s infected with hMPV 99-1 (10e4,1 TCID50)
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54 Days after the primary infection, the guinea pigs have been inoculated with the
homologous and heterclogous subtypes (10e4 TCID50/ml):

2 guinea pigs: 1stinfection 00-1; 274 99.1 (heterologous)
3 guinea pigs: 1%t infection 00-1; 2nd 00-1 (homologous)
2 guinea pigs: 1%t infection 99-1; 21d 00-1 (heterologous)
3 guinea pigs: 1t infection 99-1; 22 99-1 (homologous)

Throat and nose swabs have been collected for 12 days (1%t infection) or 8 days (24
infection) post infection, and have been tested for presence of the virus by RT-PCR

assays.

Results of RT-PCR assay: Figure 29

Summary of results: guinea pigs inoculated with virus isolate ned/00/01 show infection of
the upper respiratory tract day 1 to 10 post infection. Guinea pigs inoculated with
ned/99/01 show infection of the upper respiratory tract day 1 to 5 post infection, Infection
with ned/99/01 appears to be less severe than infection with ned/00/01. A second
inoculation of the guinea pigs with the heterologous virus results in re-infection in 3 out of
4 guinea pigs and with the homologous virus in 2 out of 6 guinea pigs. No or only little
clinical symptoms were noted in those animals that became re-infected, and no clinical
symptoms were seen in those animals that were protected against the re-infections,
demonstrating that even with wild-type virus, a protective effect of the first infection is
evident, showing the possible use of heterologous (and of course homologues) isolates as a
vaccine, even in an unattenuated form.

Both subtypes of hMPV are able to infect guinea pigs, although infection with subtype B
(ned/99/01) seems less severe (shorter period of presence of the virus in nose and throat)
than infection with subtype A (ned/00/01). This may be due to the higher dose given for
subtype A, or to the lower virulence of subtype B.

Although the presence of pre-existing immunity does not completely protect against
re-infection with both the homologous and heterologous virus, the infection appears
to be less prominent in that a shorter period of presence of virus was noted and not

all animals became virus positive.
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B. Serology of guinea pigs infected with both subtypes of hMPV

At day 0, 52, 70, 80, 90, 110, 126 and 160 sera were collected from the guinea pigs
and tested at a 1:100 dilution in a whole virus ELISA against ned/00/01 and
ned/99/01 antigen.

Figure 30 A and B: IgG response against ned/00/01 and ned/99/01 for each individual
guinea pig

Figure 31: Specificity of the ned/00/01 and ned/99/01 ELISA. Only data from
homologous reinfected guinea pigs have been used.

Figure 32: Mean IgG response against ned/00/01 and ned/99/01 ELISA of 3
homologous (00-1/00-1), 2 homologous (99-1/99-1), 2 heterologous (99-1/00-1) and 2
heterologous (00-1/99-1) infected guinea pigs.

Summary of resulis:

Only a minor difference in response to the two different ELISA’s is observed.

‘Whole virus ELISA against 00-1 or 99-1 cannot be used to discriminate between the
two subtypes.

C.Reactivity of sera raised against hMPV in guinea pigs with APV antigen

Sera collected from the infected guinea pigs have been tested with an APV inhibition
ELISA

Figure 33: Mean percentage of APV inhibition of hMPV infected guinea pigs.
Summary of results:

Sera raised against hMPV in guinea pigs, react in the APV inhibition test in a same

manner as they react in the hMPV IgG ELISA’s.

Sera raised against ned/99/01 reveal a lower percentage of inhibition in the APV
inhibition ELISA than sera raised against ned/00/01. Guinea pigs infected with
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ned/99/01 might have a lower titer (as is seen in the hMPV ELISA’s) or the cross-
reaction of ned/99/01 with APV is less than that of ned/00/01. Nevertheless, the APV-
Ab inhibition ELISA can be used to detect hMPV antibodies in guinea pigs.

{D. Virus neuiralisation assays with sera raised against hMPV in guinea pigs.

Sera collected at day 0, day 52, 70 and 80 post infection were used in a virus (cross)
neutralisation assay with ned/00/01, ned/99/01 and APV-C. Starting dilution was 1 to
10 and 100 TCID50 virus per well was used. After neutralisation, the virus was
brought on tMK cells, 15 min. centrifuged at 3500 RPM, after which the media was
refreshed.

The APV tests were grown for 4 days and the hMPV tests were grown for 7 days.
Cells were fixed with 80% aceton, and IFA's were conducted with monkey-anti h(MPV
fite labeled. Wells that were negative in the staining were considered as the
neutralising titer. For each virus a 10-log titration of the virus stock and 2 fold
titration of the working solution was included.

Figure 34: Virus neutralisation titers of ned/00/01 and ned/99/01 infected guinea pigs
against ned/00/01, ned/99/01 and APV-C

2. Cynomologous macagques

A. (ve) infection of cynomologous macaques with both subtypes of hMPV

Virus isolates ned/00/01 (subtype A) and ned/99/01 (subtype B) (1¢5 TCID50) have
been used to inoculate 2 cynomologous macaques per subtype (intratracheal, nose and
eyes). Six months after the primary infection, the macaque have been inoculated for
the second time with ned/00/01. Throat swabs have been collected for 14 days (1t
infection) or § days (22¢ infection) post infection, and have been tested for presence of

the virus by RT-PCR assays.

Figure 35: Results of RT-PCR assays on throat swabs of cynomolgous macaques
inoculated (twice) with ned/00/01.

Summary of results:
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Summary of results: cynomologous macagques inoculated with virus isolate ned/00/01
show infection of the upper respiratory tract day 1 to 10 post infection. Clinical
symptoms included a suppurative rhinitis. A second inoculation of the macaques with
the homologous virus results in re-infection, as demonstrated by PCR, however, no

clinical symptoms were seen.

B. Serology on sera collected of hMPV infected cynomologous macaques.

From the macaques which received ned/00/01 sera were collected during 6 months
after the primary infection (re-infcetion occurred at day 240 for monkey 3 and day
239 for monkey 6).

Sera were used to test for the presence of IgG antibodies against either ned/00/01 or
APV, and for the presence against IgA and IgM antibodies against ned/00/01.

Results: Figure 36A

IgA, TgM and IgG response against ned/00/01 of 2 cynomologous macaques
(re)infected with ned/00/01.

Figure 36B

1gG response against APV of 2 cynbomologous macaques infected with ned/00/01.

Summary of results:

Two macaques have been succesfully infected with ned/00/01 and in the presence of
antibodies against ned/00/01 been reinfected with the homologous virus. The response
to IgA and IgM antibodies shows the raise in IgM antibodies after the first infection,
and the absence of it after the reinfection. [gA antibodies are only detected after the
re-infection, showing the immediacy of the immune response after a first infection.
Sera raised against hMPV in macaques which were tested in an APV inhibition
ELISA show a similar response as to the hMPV IgG ELISA.

Discussion/conclusion
hMPYV antibodies in cynomologous macaques are detected with the APV inhibition
ELISA with a similar sensitivity as with an hMPV ELISA, and therefore the APV
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inhibition EIA is suitable for testing human samples for the presence of hMPV
antibodies.

C.Virus (cross) neutralisation assays with sera collected from hMPV infected

cynomologous macaques

Summary of results: The sera taken from day 0 to day 229 post primary infection
show only low virus neutralisation titers against ned/00/01 (0-80), the sera taken
after the secondary infection show high neutralisation titers against ned/00/01:
>1280. Only sera taken after the secondary infection show neutralisation titers
against ned/99/01 (80-640), and none of the sera neutralise the APV C virus.

There is no cross reaction between APV-C and hMPV in virus (cross)neutralisation
assays, where there is a cross reaction between ned/00/01 and ned/99/01 after a boost

of the antibody response.

3. Humans

Sera of patients ranging in age of <6 months to >20 years of age have previously been
tested in [FA and virus neutralisation assays against ned/00/01. (See tabel 1 of
patent).

Here we have tested a number of these sera for the presence of IgG, IgM and IgA
antibodies in an ELISA against ned/00/01, and we tested the samples in the APV
inhibition ELISA.

Results: Figure 37 Comparison of the use of the hMPV ELISA and the APV inhibition
ELISA for the detection of IgG antibodies in human sera, there is a strong correlation
between the IgG hMPV test and the APV-Ab test, therefore the APV-Ab test is
essentially able to detect IgG antibodies to hmPV in humans.
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4, Poultry

96 chickens have been tested in both the APV inhibition ELISA and the ned/00/01
ELISA for the presence of IgG antibodies against APV.

Summary of results: Both the hMPV ELISA and the APV inhibition ELISA detect
antibodies against APV (data not shown).

Summary of results.

We found two genotypes of hMPV with ned/00/01 being the prototype of subgroup A
and ned/99/01 the prototype of subgroup B.

"According to classical serogical analyses (as for example known Francki, R1B.,
Fauquet, C.M., Knudson, D.L., and Brown, F., Classification and nomenclature of
viruses. Fifth repo.rt of the international Committee on Taxonomy of Viruses, Arch
Virol, 1991. Supplement 2: p. 140-144), two subtypes can be defined on the basis of
its immunological distinctiveness, as determined by guantitative neutralization
assays with animal antisera. Two distinct serotypes have either no cross-reaction
with eachother or show a homologous-to heterclogous titer ratio >16 in both
directions. If neutralization shows a certain degree of cross-reaction between two
viruses in either or both directions (homologous-to-heterclogous titer ration of eight
or 16), distinctiveness of serotype is assumed if substantial biophysical/biochemical
differences of DNA’s exist. If neutralization shows a distinct degree of cross-reaction
between two viruses in either or both directions (homologous-to-heterologous titer
ration of smaller than eight), identity of serotype of the isolates under study is

assumed.”

For RSV it is known that re-infection occurs in the presence of pre-existing immunity
(both homologous and heterologous). Infection of guinea pigs and cynomologous
macaques with both the homologous and heterologous serotypes of hMPV revealed
that this is also true for hMPV. In addition, IgA and IgM ELISA's against hMPV
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revealed the reaction of IgA antibodies only occurs after re-infection. Sera raised
against hMPV or APV respond in an equal way in APV and hMPV ELISAs. From the
nucleotide sequence comparisons, it is known that the viruses show about 80% amino
acid homology for the N, P, M, and F genes. In ELISA's the N and M proteins are the
main antigens to react. Virus neutralisation assays (known to react against the
surface glycoproteins G, SH and F) show a difference between the two different sera.
Although APV en hMPV cross react in ELISAs, phylogenetic analyses of the
nucleotide sequences of hMPV and APV, the differences in virus neutralisation titers
of sera raised against the two different viruses, and the differences in host usage
again reveal that APV-C and hMPV are two different viruses. Based on the results
we speculate that hMPV infection in mammals is possible a result of a zoonotic event
from birds to mammals. But the virus has adapted in such a way (i.e. the G and SH
proteins) that a return (from mammals to birds) zoonotic event seems unlikely,

considering the presence of AVP in birds.
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Addendum

Background information on Preumovirinae

The family of Paramyxoviridae contains two subfamilys: the Paramyxovirinae and
the Pneumovuirinae. The subfamily Preumovirinae consists of two genera:
Preumovirus and Metapneumovirus. The genus Prewmovirus contains the human,
bovine, ovine and caprine respiratory syncytial viruses and the pneumonia virus of
mice (PVM). The genus Metapneumovirus contains the avian pneumoviruses (APV,
also referred to as TRTV).

The classification of the genera in the subfamily Preumovirinae is based on classical
virus characteristics, gene order and gene constellation. Viruses of the genus
Pneumovirus are unique in the family of Paramyxoviridae in having two
nonstructural proteins at the 3'end of the genome (3-NS1.NS2-N-P-M-SH-G-F-M2-L-
5). In contrast, viruses in the genus Metapneumovirus lack the NS1 and NS2 genes
and the organisation of genes between the M and L coding regions is different: 3'-N-P-
M-F-M2-SH-G-L-5".

All members of the subfamily Paramyxovirinae have haemagluttinating activity, but
this function is not a defining feature for the subfamily Preumovirinae, being absent
in RSV and APV but present in PMV. Neuraminidase activity is present in members
of the genera Paramyxovirus and Rubulavirus (subfamily Paramyxovirinae) but is
absent in the genus Morbillivirus (subfamily Paramyxovirinae) and the genera
Preumovirus and Metapneumovirus (subfamily Preumovirinae).

A second distinguishing feature of the subfamily Preumovirinae is the apparent
limited utilization of alternative ORFs within mRNA by RSV, In contrast, several
members of the subfamily Paramyxovirinae, such as Sendai and Measles viruses,
access alternative ORFs within the mRNA encoding the phosphoprotein (P) to direct
the synthesis of a novel protein.

The G protein of the Preumovirinae does not have sequence relatedness or structural
similarity to the HN or H proteins of Paramyxovirinae and is only approximately half
the size of their chain length. In addition, the N and P proteins are smaller than their
counterparts in the Paramyxovirinae and lack unambigous sequence homology. Most

nonsegmented negative stranded RNA viruses have a single matrix (M) protein.
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Members of the subfamily Pneumovirinae are an exception in having two such
proteins, M and M2. The M protein is smaller than its Paramyxovirinae counterparts
and lacks sequence relatedness with Paramyxovirinae.
When grown in cell cultures, members of the subfamily Pneumovirinae show typical
cytopathic effects; they induce characteristic syncytia formation of cells.
(Collins, 1996).

The subfamily Prneumovirinae, genus Pneumovirus

'hRSV is the type-species of the genus Preumovirus and is a major and widespread
cause of lower respiratory tract illness during infancy and early childhood (Selwyn,
1990). In addition, hRSV is increasingly recognised as an important pathogen in
other patient groups, including immune compromised individuals and the elderly.
RSV is also an important cause of community-acquired pneumonia among
hospitalised adults of all ages (Englund, 1991; Falsey, 2000; Dowell, 1996).

Two major antigenic types for RSV (A and B) have been identified based on
differences in their reactivity with monoclonal and polyclonal antibodies and by
nucleic acid sequence analyses (Anderson, 1985; Johnson, 1987; Sullender, 2000). In
particular the G protein is used in distinguishing the two subtypes. RSV-A and B
share only 53% amino acid sequence homology in G, whereas the other proteins show
higher homologies between the subtypes (table 1) (Collins, 1996).

Detection of RSV infections has been described using monoclonal and polyclonal
antibodies in immunofluorescence techniques (DIF, IFA), virus neutralisation assays
and ELISA or RT-PCR assays (Rothbarth, 1988; Van Milaan, 1994; Coggins, 1998).
Closely related to hRSV are the bovine (bRSV), ovine (0RSV) and caprine RSV
(0RSV), from which bRSV has been studied most extensively. Based on sequence
homology with hRSV, the ruminant RSVs are classified within the Preumovirus
genus, subfamily Preumovirinae (Collins, 1996). Diagnosis of ruminant RSV infection
and subtyping is based on the combined use of serology, antigen detection, virus
isolation and RT-PCR assays (Uttenthal, 1996;Valarcher, 1999; Oberst, 1993; Vilcek,
1994).

Several analyses on the molecular organisation of bRSV have been performed using
human and bovine antisera, monoclonal antibodies and ¢cDNA probes. These analyses

revealed that the protein composition of hRSV and bRSV are very similar and the
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genomic organisation of bRSV resembles that of hRSV. For both bRSV and hRSV, the
G and F proteins represent the major neutralisation and protective antigens. The G
protein is highly variable between the hRSV subtypes and between hRSV and bRSV
(53 and 28% respectively) (Prozzi, 1997; Lerch, 1990). The F proteins of hRSV and

b

BRSV strains present comparable structural characteristics and antigenic
relatedness. The F protein of bRSV shows 80-81% homology with hRSV, while the
two hRSV subtypes share 90% homology in F (Walravens, K. 1990).

Studies based on the use of hRSV and bRSV specific monoclonal antibodies have
suggested the existence of different antigenic subtypes of bRSV. Subtypes A, B, and
AB are distinguished based on reaction patterns of monoclonal antibodies specific for
the G protein (Furze, 1994; Prozzi, 1997; Elvander, 1998). The epidemiology of bRSV
is very similar to that of hRSV. Spontaneous infection in young cattle is frequently
associated with severe respiratory signs, whereas experimental infection generally
results in milder disease with slight pathologic changes (Elvander, 1996).

RSV has also been isolated from naturally infected sheep (0RSV) (LeaMaster, 1983)
and goats (cRSV) (]'_"ehmkuhl, 1980). Both strains share 96% nucleotide sequence with
the bovine RSV and are antigenically crossreacting. Therefore, these viruses are also
classified within the Preumovirus genus. )
A distinet member of the subfamily Pneumovirinae, genus Preumovirus is the
Pneumonia virus of mice (PVM).

PVM is a common pathogen in laboratory animal colonies, particularly those
containing atymic mice. The naturally acquired infection is thought to be
asymptomatic, though passage of virus in mouse lungs resulted in overt signs of
disease ranging from an upper respiratory tract infection to a fatal pneumonia
(Richter, 1988; Weir, 1988).

Restricted serological crossreactivity between the nucleocapsid protein (N) and the
phosphoprotein (P) of PVM and hRSV has been described but none of the external
proteins show cross-reactivity, and the viruses can be distinguished from each other
in virus neutralisation assays (Chambers, 1990a; Gimenez, 1984; Ling, 1989a).

The glycoproteins of PVM appear to differ from those of other paramyxoviruses and
resemble those of RSV in terms of their pattern of glycosylation. They differ, however,
in terms of processing. Unlike RSV, but similar to the other paramyxoviruses, PVM

has haemagglutinating activity with murine erythrocytes, for which the G protein
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appears to be responsible since a monoclonal antibody to this protein inhibits
haemagglutination (Ling, 1989b).
The genome of PVM resembles that of hRSV, including two nonstructural proteins at
ite 3’end and a similar genomic organisation (Chambers, 1990a; Chambers, 1990h).
The nucleotide sequences of the PVM NS1/NS2 genes are not detectably homologous
with those of hRSV (Chambers, 1991). Some proteins of PVM show strong homology
with hRSV (N: 60%, and F: 38 to 40%) while G is distinctly different (the amino acid
sequence is 31 % longer) (Barr, 1991; Barr, 1994; Chambers, 1992). The PVM P gene,
but not that of RSV or APV, has been reported to encode a second ORF, representing
a unique PVM protein (Collins, 1996). New PVM isolates are identified by virus
isolation, heamagglutination assays, virus neutralisation assay and various immuno-

fluorescence techniques.

Table with addedum: Amino acid homology between the different viruses within the

genus Prneumovirus of the subfamily Preumovirinae.

Gene hRSV's |bRSV's |oRSVwv. bRSV v. bRSV v. PVM vs. hRSV
' hRSV hRSV oRSV

NSI |87 68-69 89 IE

NSz |92 83-84 87 B

N 96 93 60

P E 81

M . 89

7 89 50-81 38-40

G 53 88-100 |21-29 38-41 60-62 B

M2 92 94 1

SH 76 45-50 56

L -

* No detectable sequence homology

The genus Metapneumovirus

Avian pneumoviruses (APV) has been identified as the aetiological agent of turkey
rhinotracheitis (McDougall, 1986; Collins, 1988) and is therefore often referred to as

JP 2004-531220 A 2004.10.14
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turkey rhinotracheitis virus (TRTV). The disease is an upper respiratory tract
infection of turkeys, resulting in high morbidity and variable, but often high,
mortality. In turkey hens, the virus can also induce substantial reductions in egg
production. The same virus can also infect chickens, but in this species, the role of the
virus as a primary pathogen is less clearly defined, although it is commonly
associated with swollen head syndrome (SHS) in breeder chicken (Cook, 2000).
The virions are pleiomorphic, though mainly spherieal, with sizes ranging from 70 to
600 nm and the nucleocapsid, containing the linear, non-segmented, negative-sense
RNA genome, shows helical symmetry (Collins, 1986; Giraud, 1986). This morphology
resembles that of members of the family Paramyzoviridae. Analyses of the APV-
encoded proteins and RNAs suggested that of the two subfamilys of this family
(Paramyxovirinae and Preumovirinae), APV most closely resembled the
Preumovirinae (Colling, 1988; Ling, 1988; Cavanagh, 1988).
APV has no non-structural proteins (NS1 and NS2) and the gene order (3'-N-P-M-F-
M2-SH-G-L-5) is different from that of mammalian pneumoviruses such as RSV.
APV has therefore recently been classified as the type species for the new genus
Metapneumovirus (Pringle, 1999).
Differences in neutralisation patterns, ELISA and reactivity with monoclonal
antibodies have revealed the existence of different antigenic types of APV. Nucleotide
sequencing of the G gene led to the definition of two virus subtypes (A and B), which
share only 38% amino acid homology (Collins, 1993; Juhasz, 1994). An APV isolated
from Colorado, USA (Cook, 1999), was shown to cross-neutralize poorly with subtype
A and B viruses and based on sequence information was designated to a novel
subtype, C (Seal, 1998; Seal 2000). Two non-A/non-B APVs were isolated in France,
and were shown to be antigenically distinct from subtypes A, B and C. Based on
amino acid sequences of the F, L and G genes, these viruses were classified again as a
novel subtype, D (Bayon-Auboyer, 2000).
Diagnosis of APV infection can be achieved by virus isolation in chicken or turkey
tracheal organ cultures (TOCs) or in Vero cell cultures. A cytopathic effect (CPE) is
generally observed after one or two additional passages. This CPE is characterised by
scattered focal areas of cell rounding leading to synctyial formation (Buys, 1989). A
number of serology assays, including IF and virus neutralisation assays have been
developed. Detection of antibodies to APV by ELISA is the most commonly used
method (O'Loan, 1989; Gulati, 2000). Recently, the polymerase chain reaction (PCR)
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has been used to diagnose APV infections. Swabs taken from the oesophagus can be
used as the starting material (Bayon-Auboyer, 1999; Shin, 2000)

Alansari, H. and Potgieter, L.N.D. 1994. Nucleotide and predicted amino acid
sequence analysis of the ovine respiratory syncytial virus non-structural 1C and 1B

genes aud the small hydrophobic protein gene. J.Gen.Virol. 75: 401-404.

Alansari, H., Duncan R.B., Baker, J.C. and Potgieter, L.N. 1999. Analysis of
ruminant respiratory syncytial virus isolates by RNAse protection of the G

glycoprotein transcripts. J.Vet.Diagn.Invest. 11: 215-20

Anderson, L.J, Hierholzer, J.C., Tsou, C., Hendry, R.M., Fernic, B.F., Stone, Y. and
MeclIntosh, K. 1985. Antigenic chavacterisation of respiratory syncytial virus strains
with monoclonal antibodies. J. Inf. Dis. 151: 626-633.

Barr, J., Chambers, Pringle, C.R., Easton, A.J. 1991. Sequence of the major
nucleocapsid protein gene of pneumonia virus of mice: sequence comparisons suggest
structural homology between nucleocapsid proteins of pneumoviruses,

paramyxoviruses, rhabdoviruses and filoviruses. J.Gen.Virol. 72: 677-685.

Barr, J., Chambers, P., Harriott, P., Pringle, C.R. and Easton, A.J. 1994. Sequence of
the phosphoprotein gene of pneumonia virus of mice: expression of multiple proteins

from two overlapping rading frames. J. Virol. 68: 5330-5334.

Bayon-Auboyer, M.H., Jestin, V., Toquin, D., Cherbonnel, M. and Eterradosi, N.
1999. Comparison of F-, G- and N-based RT-PCR protocols with conventional
virological procedures for the detection and typing of turkey rhinotracheitis virus,
Arch.Vir. 144: 1091-1109.

Bayon-Auboyer, M.H., Arnauld, C., Toquin, D., and Eterradossi, N. 2000. Nucleotide
sequences of the F, L and G protein genes of two non-A/non-B avian pneumoviruses
(APV) reveal a novel APV subgroup. J.Gen.Virol. 81: 2723-2733.



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

15

20

30

(179) JP 2004-531220 A 2004.10.14

WO 02/057302 PCT/NL02/00040

929
Buys, S.B., Du Preez, J.H. and Els, H.J. 1989. The isolation and attenuation of a
virus causing rhinotracheitis in turkeys in South Africa. Onderstepoort J.Vet.Res. 56:
87-98.

Cavanagh, D. and Barrett, T. 1988. Pneumovirus-like characteristics of the mRNA

and proteins of turkey rhinotracheitis virus. Virus Res. 11: 241-256.

Chambers, P., Pringle, C.R. and Easton, A.J. 1990a. Molecular cloning of pneumonia
virus of mice. J. Virol. 64: 1869-1872.

Chambers, P., Matthews, D.A, Pringle, C.R. and Easton, A.J. 1990b. The nuclectide
sequences of intergenic regions between nine genes of pneumonia virus of mice
establish the physical order of these genes in the viral genome. Virus Res. 18: 263-
270.

Chambers, P., Pringle, C.R., and Easton, A.J. 1991. Genes 1 and 2 of ppeumonia
virus of mice encode proteins which have little homology with the 1C and 1B proteins

of human respiratory syncytial virus. J.Gen.Vir. 72: 2545-2549.

Chambers, P. Pringle CR, Easton AJ. 1992. Sequence analysis of the gene encding the
fusion glycoprotein of pneumonia virus of mice suggests possible conserved secondary
structure elements in pramyxovirus fusion glycoproteins. J. Gen. Virol. 78: 1717-
1724.

Coggins, W.B., Lefkowitz, E.J. and Sullender, W.M. 1998. Genetic variability among
group A and group B respiratory syncytial viruses in a children’s hospital. J. Clin.
Microbiol. 86: 8552-3557.

Collins, M.S. and Gough, R.E., Lister, S.A., Chettle, N. and Eddy, R. 1986. Further

characterisation of a virus associated with turkey rhiotracheitis. Vet. Rec. 119: 606.

Collins, M.S. and Gough, R.E. 1988. Characterisation of a virus associated with
turkey rhinotracheitis. J. Gen.Virol. 69: 909-916.



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

15

20

25

30

(180) JP 2004-531220 A 2004.10.14

WO 02/057302 PCT/NL02/00040

100
Collins, M.S., Gough, R.E., and Alexander, D.J. 1993. Antigenic differentiation of
avian pneumovirus isolates using polyclonal antisera and mouse monoclonal
antibodies. Avian Pathology 22: 469-479.

Collins, P.L., McIntosh, K., Chanock, R.M. 1996. Respiratory syncytial virus. P. 1313-
1351. In: B.N. Fields, D.M. Knipe, and P.M. Howley (ed.). Fields virology, 3rd ed., vol.
1 Lippincoti-Raven, Philadelphia, Pa, USA.

Cook,, J.K.A., Huggins, M.B., Ox;be].l, S.J. and Senne, D.A. 1999. Preliminiary
antigenic characterization of an avian pneumovirus isolated from commercial turkeys

in Colorado, USA. Avian pathol. 28: 607-617.
Cook, J.K.A, 2000, Avian rhinotracheitis. Rev. Sci.tech. off int. Epiz. 19 : 602-613,

Dowell, S.F., Anderson, L.J.,Gary, H.E., Erdman, D.D., Plouffe, J.F., File, T.M.,
Marston, B.J. and Breiman, R.F. 1996. Respiratory syncytial virus is an important
cause of community-acquired lower respiratory infection among hospitalized adults.
J. Infect .Dis.174: 456-462.

Elvander, M. 1996. Severe respiratory disease in dairy cows caused by infection with

bovine respiratory syncytial virus. Vet. Rec. 138: 101-105.

Elvander, M., Vileek, S., Baule, C., Uttenthal, A., Ballagi-Pordany, A. and Belak, S.
1998.
Cenetic and antigenic analysis of the G attachment protein of bovine respiratory

syneytial virus strains. J. Gen. Virol. 79: 2939-29486.

Englund, J.A., Anderson, L.J., and Rhame, F.S. 1991. Nosocomial transmission of
respiratory syncytial virus in immunocompromised adults. J. Clin. Microbiol. 29: 115-
119.

Falsey, A.R. and Walsh, E.E. 2000. Respiratory syncytial virus infection in adults.
Clin. Microb. Rev. 13: 371-84.



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

15

20

25

30

(181) JP 2004-531220 A 2004.10.14

WO 02/057302 PCT/NL02/00040

101
Furze, J., Wertz, G., Lerch, R. and Taylor, G. 1994. Antigenic heterogeneity of the
attachment protein of bovine respiratory syncytial virus. J. Gen. Virol. 75: 363-370.

Gimenez, H.B., Cash, P. and Melvin, W.T. 1984. Monoclonal antibodies to human
respiratory syncytial virus and their use in comparison of different virus isolates. J.

Gen. Virol. 65: 963-971.

Gulati, B.R., Cameron, K.T., Seal, B.S, Goyal, S.M., Halvorson, D.A. and Njenga,
M.K. 2000.

Development of a highly sensitive and specific enzyme-linked immunosorbent assay
based on recombinant matrix protein for detection of avian pneumovirus antibodies.

J. Clin. Microbiol. 38: 4010-4.

Johnson, P.R., Spriggs M.K,, Olmsted, R.A. and Collins, P.L.. 1987. The G
glycoprotein of human respiratory syncytial virus subgroups A and B: extensive
sequence divergence between antigenically related proteins. Proc. Natl. Acad. Sci.

USA 84: 5625-5629.

Juhasz, K. and Easton, A.J. 1994. Extensive sequence variation in the attachment (G)
protein gene of avian pneumovirus: evidence for two distinct subgroups. J. Gen. Virol.

765: 2873-2880.

LeaMaster, B.R., Evermann, J.F., Mueller, M.K.,, Prieur, M.K. and Schlie, J.V. 1983.
Serologic studies on naturally occurring respiratory syncytial virus and Haemophilus
sommus infections in sheep. American Association of Veterinary Laboratory
Diagnosticians 26: 265-276.

Lehmkuhl, H.D., Smith, M.H., Cutlip, R.C. 1980. Morphogenesis and structure of
caprine respiratory syncytial virus. Arch.Vir. 65: 269-76.

Lerch, R.A., Anderson, K and Wertz, G.W. 1990. Nucleotide sequence analysis and
expression from recombinant vectors demonstrate that the attachment protein G of
bovine respiratory syncytial virus is distinct from that of human respiratory syncytial
virus. J.Virol. 84: 5559-5569.



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

15

20

25

30

(182) JP 2004-531220 A 2004.10.14

WO 02/057302 PCT/NL02/00040
102

Ling, R. and Pringle, C.R. 1988. Turkey rhinotracheitis virus: in vivo and in vitro
polypeptide synthesis. J. Gen. Virol. 69: 917-923.

Ling, R. and Pringle, C.R. 1989a. Polypeptides of pneumonia virus of mice. .
Tmmunological cross-reactions and post-translational modifications. J. Gen. Virol. 70:

1427-1440.

Ling, R. and Pringle, C.R. 1989b. Polypeptides of pneumonia virus of mice. IL.
Characterization of the glycoproteins. J.Gen.Virol. 70: 1441-1452.

McDougall, J.8. and Cook, J.K.A. 1986. Turkey rhinotracheitis: preliminary
investigations. Vet. Rec. 118: 206-207.

Oberst, R.D., M.P. Hays, K.J. Hennessy, L.C. Stine, J.F. Evermann, and Kelling,
C.L. 1993. Characteristic differences in reverse transcription polymerase chain
reaction products of ovine, bovine and human respiratory syncytial viruses. J. Vet.

Diagn. Investig. 5: 322-328.

O'Loan, C.J., Allan, G., Baxter-Jones, C. and McNulty, M.S. 1989. An improved
ELISA and serum neutralisation test for the detection of turkey rhinotracheitis virus

antibodies. J. Virol. Meth. 25: 271-282.

Paccaud, M.F. and Jacquier, C., 1970. A respiratory syncytial virus of bovine origin.
Arch. Ges.Virusforsch. 30: 327-342.

Pringle, C.R. 1999 Virus taxondmy at the Xith international congress of virology,
Sydney, Australia 1999. Arch. Virol. 144/2: 2065-2070.

Prozzi, D., Walravens, K., Langedijk, J P.M , Daus, F., Kramps, J.A. and Letesson,
J.J. 1997. Antigenic and molecular analysis of the variability of bovine respiratory

syncytial virus G glycoprotein. J. Gen. Virol. 78: 359-366.



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

15

20

25

30

(183) JP 2004-531220 A 2004.10.14

WO 02/057302 PCT/NL02/00040

103
Randhawa, 1.S., Marriott, A.C., Pringle, C.R., and A.J. Easton 1997. Rescue of
synthetic minireplicons establish the absence of the NS1 and NS2 genes from avian

pneumoviruses. J. Virol. 71: 9849-9854.

Richter,C.B., Thigpen, J.E., Richter, C.S. and Mackenzie, J.M. 1988. Fatal
pneumonia with terminal emaciation in nude mice caused by pneumonia vrius of
mice. Lab. Anim. Sci. 38: 255-261.

Rothbarth, P.H., Habova, J.J. and Masurel, N. 1988. Rapid diagnosis of infections
caused by respiratory syncytial virus. Infection 16:252.

Seal, B.S. 1998. Matrix protein gene nucleotide and predicted amino acid sequence
demonstrate that the first US avian pnewmovirus isolate is distinct form European

strans. Virus Res. 58, 45-52.

Seal, B.8S., Sellers, F1.S., Meinersmann, R.J. 2000. Fusion protein predicted amino
acid sequence of the first US avian pneumovirus isolate and lack of heterogeneity
among other US isolates. Virus Res. 66: 139-147.

Selwyn, B.J. 1990. The epidemiology of acute respiratory tract infection in young
children: comparison findings from several developing countries. Rev. Infect. Dis. 12:
8870-5888.

Shin, H.J., Rajashekara, G., Jirjis, F.F., Shaw, D.P., Goyal, S.M., Halvorson, D.A. and
Nagaraja, K.V 2000. Specific detection of avian pneumovirus (APV) US isolates by
RT-PCR. Arch. Virol. 145: 1239-1246.

Sullender, W.M. 2000. Respiratory syncytial virus genetic and antigenic diversity.
Clin. Microb. Rev. 13: 1-15.

Trudel, M., Nadon, F., Sinnard, C., Belanger, F., Alain, R., Seguin, C. and Lussier, G.
1989. Comparison of caprine, human and bovine strains of respiratory syncytial
virus. Arch. Vir. 107: 141-149.



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

15

20

25

(184)

WO 02/057302 PCT/NL02/00040
104

Uttenthal, A., Jensen, N.P.B. and Blom, J.Y, 1996. Viral astiology of enzootic
pneumonia in Danish dairy herds, diagnostic tools and epidemiology. Vet. Rec. 139,
114-117.

Valarcher, J., Bourhy, H., Gelfi, J. and Schelcher, . 1999. Evaluation of a nested
reverse transcription-PCR assay based on the nucleoprotein gene for diagnosis of
spontaneous and experimental bovine respiratory syncytial virus infections. J. Clin.
Microb. 37: 1858-1862

Van Milaan, A.J., Sprenger, J.J., Rothbarth, P.H., Brandenburg, A -H., Masurel, N.
and Claas, E.C. 1994. Detection of respiratory syncytial virus by RNA-polymerase
chain reaction and differentiation of subgroups with oligonucleotide probes.
J.Med.Virol. 44:80-87.

- Vileek, 8, Elvander, M., Ballagi-Pordany, A., and Belak, S. 1994. Development of
nested PCR assays for detection of bovine respiratory syncytial virus in clinical
samples. J. Clin. Microb. 82: 2225-2231.

Walravens, K., Kettmann, R., Collard, A., Coppe, P. and Burny, A.. 1990. Sequence
comparison between the fusion protein of human and bovine respiratory syneytial

viruses. J. Gen. Virol. 71: 3009-3014.

Weir, E.C., Brownstein, D.G., Smith, A L. and Johnson, E.A. 1988. Respiratory
disease and wasting in athymic mice infected with pneumonia virus of mice. Lab.
Anim, Sci. 34: 35-37.

JP 2004-531220 A 2004.10.14



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

15

20

25

30

(185) JP 2004-531220 A 2004.10.14

‘WO 02/057302 PCT/NL02/00040
105
Claims
1. An isolated essentially mammalian negative-sense single stranded RNA virus

(MPV) belonging to the sub-family Preumovirinage of the family Paramyxoviridae and

identifiable as phylogenetically corresponding to the genus Metapneumovirus

2.An isolated negative-sense single stranded RNA virus (MPV) belonging to the sub-
family Pneumovirinae of the family Paramyxoviridae and identifiable as
phylogenetically corresponding to the genus Metapneumovirus by determining a
nucleic acid sequence of said virus and testing it in phylogenetic tree analyses
wherein maximum likelihood trees are generated using 100 bootstraps and 3 jumbles
and finding it to be more closely phylogenetically corresponding to a virus isolate
deposited as I-2614 with CNCM, Paris than it is corresponding to a virus isolate of
avian pneumovirus (APV) also known as turkey rhinotracheitis virus (TRTV), the

aetiological agent of avian rhinotracheitis.

3. A virus according to claim 2 wherein said avian pneumovirus comprises APV
type C (APV-C).
4. A virus according to claim 1 to 3 wherein said nucleic acid sequence comprises

an open reading frame (ORF) encoding a viral protein of said virus.

5. A virus according to claim 4 wherein said open reading frame is selected from

the group of ORFs encoding the N, P, M, and F proteins.

6. A virus according to claim 5 wherein said open reading frame is selected from

the group of ORFs encoding the SH or G proteins.

7. A virus according to anyone of claims 1 to 6 comprising a nucleic acid or

functional fragment phylogenetically corresponding to a sequence shown in figure 6.

8. A virus according to anyone of claims 1 to 7 comprising an MPV isolate
deposited as I-2614 with CNCM, Institute Pasteur, Paris or a virus isolate
phylogenetically corresponding therewith.
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9. A virus according to claim 8 isolatable from a human with respiratory tract
illness.

10. An isolated or recombinant nucleic acid or MPV-specific functional fragment

thereof obtainable from a virus according to anyone of claims 1 to 9.

11. A vector comprising a nucleic acid according to claim 10.

12. A host cell comprising a nucleic acid according to claim 10 or a vector

according to claim 11.

13.  Anisolated or recombinant proteinaceous molecule or MPV-specific functional

fragment thereof encoded by a nucleic acid according to claim 10.

14. An antigen comprising a proteinaceous molecule or MPV-specific functional

fragment thereof according to claim 13.

15. An antibody specifically directed against an antigen according to claim 14.

16. A method for identifying a viral isolate as an MPV comprising reacting said

viral isolate or a component thereof with an antibody according to claim 15.

17. A method for identifying a viral isolate as an MPV comprising reacting said

viral isolate or a component thereof with a nucleic acid according to claim 10.

18. A method according to claim 16 or 17 wherein said MPV comprises a human
MPV.

19. A viral isolate identifiable with a method according to anyone of claims- 16 to
18 as a mammalian negative-sense single stranded RNA virus within the sub-family
Preumovirinae of the family Paramyxoviridae and identifiable as phylogenetically

corresponding to the genus Meiapneumovirus.
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20. A method for virologically diagnosing an MPV infection of a mammal
comprising determining in a sample of said mammal the presence of a viral isolate or
component thereof by reacting said sample with a nucleic acid according to claim 10

or an antibody according to claim 15.

21. A method for serologically diagnosing an MPV infection of 2 mammal
comprising determining in a sample of said mammal the presence of an antibody
specifically directed against an MPV or component thereof by reacting said sample
with a proteinaceous molecule or fragment thereof according to claim 13 or an

antigen according to claim 14.

22. A diagnostic kit for diagnosing an MPV infection comprising a virus according
to anyone of claims 1 to 9, a nucleic acid according to claim 10, a proteinaceous
molecule or fragment thereof according to claim 13, an antigen according to claim 14

and/or an antibody according to claim 15.

23. Use of a virus according to any one claims 1 to 9, a nucleic acid according to
claim 10, a vector according to claim 11, a host cell according to claim 12, a
proteinaceous molecule or fragment thereof according to claim 18, an antigen
according to claim 14, or an antibody according to claim 15 for the production of a

pharmaceutical composition.

24, Use according to claim 28 for the production of a pharmaceutical composition

for the treatment or prevention of an MPV infection.

25, Use according to claim 28 or 24 for the production of a pharmaceutical

composition for the treatment or prevention of respiratory tract illnesses.

26. A pharmaceutical composition comprising a virus according to any one claims
110 9, a nucleic acid according to claim 10, a vector according to claim 11, a host cell
according to claim 12, a proteinaceous molecule or fragment thereof according to

claim 13, an antigen according to claim 14, or an antibody according to claim 15.
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27. A method for the treatment or prevention of an MPV infection comprising

providing an individual with a pharmaceutical composition according to claim 26.

28. A method for the treatment or prevention of a respiratory illness comprising

providing an individual with a pharmaceutical composition according to claim 26.

29. A method according to claim 27 or 28 wherein said individual comprises a

human.

30. A method to obtain an antiviral agent useful in the treatment of respiratory
tract illness comprising establishing a cell culture or experimental animal comprising
a virus according to any one of claims 1 to 9, treating said culture or animal with an
candidate antiviral agent, determining the effect of said agent on said virus or its
infection of said culture or animal, and selecting an anitviral agent with the desired

effect.

31 An antiviral agent obtainable according to the method of claim 30.

32, Use of an antiviral agent according to claim 31 for the preparation of a

pharmaceutical composition.

33. Use according to claim 33 for the preparation of a pharmaceutical composition

for the treatment of respiratory tract illness.

34. Use according to claim 32 or 83 for the preparation of a pharmaceutical

composition for the treatment of an MPV infection.

35. A pharmaceutical composition comprising an antiviral agent according to

claim 31.

36. A method for the treatment or prevention of an MPV infection comprising

providing an individual with a pharmaceutical composition according to claim 35.
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37. A method for the treatment or prevention of a respiratory illness comprising

providing an individual with a pharmaceutical composition according to claim 35.

38. A method according to claim 36 or 37 wherein said individual comprises a

human.

39. A method for virologically diagnosing an MPV infection of an animal
comprising determining in a sample of said animal the presence of a viral isolate or
component thereof by reacting said sample with a nucleic acid or an antibody
specifically reactive with a component of an avian pneumovirus (APV), said nucleic

acid or antibody being cross-reactive with a component MPV.

40. A method for serologically diagnosing an MPV infection of an animal
comprising determining in a sample of said animal the presence of an antibody
directed against an MPV or component thereof by reacting said sample with a
proteinaceous molecule or fragment thereof or antigen derived from an APV isolate or
component thereof, said molecule, fragment or antigen selected for being essentially

homologous with a component of MPV.

41. A method for virologically diagnosing an APV infection of a bird comprising
determining in a sample of said bird the presence of a viral isolate or component
thereof by reacting said sample with a nucleic acid according to claim 10 or an
antibody according to claim 15 said nucleic acid or antibody being cross-reactive with

a component of APV,

42. A method for serologically diagnosing an APV infection of a bird comprising
determining in a sample of said bird the presence of an antibody specifically directed
against an APV or component thereof by reacting said sample with a proteinaceous
molecule or fragment thereof according to claim 13 or an antigen according to claim
14, said molecule, fragment or antigen selected for being essentially homologous with

a component of APV,

43, A method according to anyone of claims 39 to 42 wherein said APV comprises
APV-C.
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44, Use of a diagnostic test designed to detect APV specific antibodies for the
detection of an antibody directed against MPV.

45 Use according to claim 44 wherein said test comprises an enzyme immune

assay (EIA).

46. A method for the detection of an antibody directed against MPV in a sample
comprising testing said sample in a diagnostic test designed to detect APV specific
antibodies.

47. A method according to claim 46 wherein said test comprises an enzyme

immune assay (EIA).
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Table 2

Seroprevalence of hMPV in humans categorised by age group using immunofluorescence and

virus neutralisation assays

Immunofluorescence assays Virus neutralisation assays
Age (Years) N tested N positive N tested Npositive  Titre range
<1 20 5 12 3 16-32
1-2 20 11 13 4 16-32
2-5 20 14 8 3 16-512
5-10 20 20 4 4 32-256
10-20 20 20 4 3 32-128
>20 20 20 4 3 32-128
8-99* 72 72 11 11 16-128
lSe]ro—archeclogical analysis using sera collected in 1958
Fig. 1b
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Comparison of two prototypic hMPV isolates with APV-A and APV-C

DNA similaritz natrices

N 00-1
00-1
99-1
APVC
BPVA

P 00-1
00-1
99-1
APVC
APVA

M 00-1
00-1
99-1
APVC
APVA

F 00-1
00-1
99-1
APVC
APVA

M2-1
00-1
99-1
APVC
APVA

M2-2
00-1
99-1
APVC
APVA

SH 00-1
00-1
99-1
RRVC -
APVA

G 00-1
00-1
99-1
APVC -
APVA

99-1
1,000

99-1
1,000

99-1
1,000

99~-1
1,000

99-1
1,000 0,688 N.A.

APVC
0,862
1,000

APVC
0,811
1,000

APVC

1,000

APVA

0,757
0,757
1,000

APVA

0,677
0,674
1,000

REVA

0,766
0,773
1,000

APVA

0,706
0,716
1,000

ARVC

0,764
0,744
1,000

APVC

0,648
0,675
1,000

APVA

N.A.

- N.A. N.A.

99-1 APVC APVA
1,000 0,543 N.A.

1,000

N.A.

—— N.A. N.A,

0,660
0,663
0,656
1,000

0,588
0,593
0,584
1,000

0,695
0,707
0,705
1,000

0, 662
0,655
0, 685
1,000

APVA

0,668
0,657
0,670
1,000

APVA
0,486
0,486
0,463
1,000

0,421
0,380
1,000
0,262
0,263

1,000
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5'L 00-1 99-1 RAPFVC APVA
00-11,000 0,835 N.A. 0,596

99-1--- 1,000 N.A. 0,605
APVC --~ —-- N.A. N.A.
APVA ---  --=  -—— 1,000

5'L: only the first 1500 nucleotides of 99~1 were available.
N.A.: sequence not available.
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N00-1
00-1
99-1
APVC
APVA

B OO-1
00-1
99-1
APVC
APVA

M00-1
00-1
99-1
2pvC
APVA

F00-1
00-1
99-1
APVC
RPVA

M2-1
00-1
$9-1
APVC
APVA

M2-2
00-1
99-1
AFVC
APVA

SH
00-1
99-1
RPVC
REVA

G 00-1
00-1
99-1
RPVC
APVA

only the first

available.
sequence not available.

N.A.:
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Protein similaritx matrices
99-1 APVC APVA
1,000 0,949 0,880 0,685
--- 1,000 0,883 0,682
“lo7 1000 0,700 Flg' 19
— - ~-- 1,000

0,552
0,549
0,528
= —ee —e— 1,000

0,775
0,763
0,775
—e=—e- -=- 1,000

0,677
0,674
0,719
mmm === ——= 1,000

00-1 99-1 APVC APVA
1,000 0,946 0,844 0,719
~~= 1,000 0,834 0,703
---  -=—= 1,000 0,704
mmmmme —e 1,000

00-1 98-1 APVC APVA
1,000 0,901 0,563 0,246
--= 1,000 0,577 0,232
--- == 1,000 0,181
mmmemm e—— 1,000

VC AFVA
A, 0,178
A. 0,162
WAL NLA.
——-  —e—  ——= 1,000

1,000 0,326 N.A. 0,094
~-~ 1,000 N.A. 0,107
--- --- N.A. MN.A.

== ee= —e= 1,000

APVA

0,600
. 0,594

N.A.
--- === -—= 1,000

500 amino acid residues of 9S8-1 were
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Fig.20

Amino acid sequence alignment of two prototype hMPV isolates

Nucleoprotein (N)

10 20 30 40 50 60
R R R R R R R e I P B P ey |
00-1 MSLQGIHLSDLSYKHAILKESQYTIKRDVGTTTAVTPSSLQQEITLLCGEILYRKHRADYK 60
99-1 MSLQGIHLSDLSYKHAILKESQYTIKRDVGTTTAVIPSSLOQEITLLCGEILYIKHIDYK 60

70 80 El 100 110 120
F O e T [ P IR [ I I |
00-1 YAAEIGIQYIBTALGSERVQQILRNSGSEVQVVLTRTYSLGRMKNNKGEDLOMLDIHGVE 120
99-1 YAAEIGIQYI®TALGSERVQQILRNSGSEVQVVLTKTYSLGREKNSKGEELQMLDIHGVE 120
130 140 150 160 170 180
R RERE REEE RS NP PR S I DI PR |
00-1 KSWVEEIDKEARKTMETLLKESSGNIPQNQRPSAPDTPIILLCVGALIFTKLASTIEVGL 180
99-1 KSWIEEIDKEARKTMYTLLKESSGNIPQNQRPSAPDTPIILLCVGALIFTKLASTIEVGL 180

190 200 210 220 230 240
S e e [ e AU I I |
00-1 ETTVRRANRVLSDALKRYPRMDIPKIARSFYDLFEQKVYHRSLFIEYGKALGSSSTGSKA 240
99-1 ETTVRRANRVLSDALKRYPRIDIPKIARSFYELFEQKVYYRSLFIEYGKALGSSSTGSKA 240
250 260 270 280 290 300
D T e e e e T L [ [
00-1 ESLFVNIFMQAYGAGQTMLRWGVIARSSNNIMLGHVSVQAELKQVTEVYDLVREMGPESG 300
99-1 ESLFVNIFMQAYGAGQTLLRWGVIARSSNNIMLGHVSVQSELKQVTEV‘{DLVREMGPESG 300

310 320 330 340 350 360
e e e [ S e O I I
00-1 LLHLRQSPKAGLLSLANCPNFASVVLGNASGLGIIGMYRGRVPNTELFSAAESYAKSLKE 360
99-1 LLHLRQSPKAGLLSLANCPNFASVVLGNASGLGIIGMYRGRVPNTELFSAAESYARSLKE 360
370 380 390
B O T I N S
00-1 SNKINFSSLGLTDEEKEAAEHFLNVSEDSQNDYE 394
99-1 SNKINFSSLGLTDEEKEAAEHFLNMS[EDNQDDYE 394
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Fig.21

Phosphoprotein (P)

10 20 30 40 50 &0
B L L T I I I I e
MSFPEGKDILFMGNEAAKLAEAFQKSLRKIFGHKRSQSIIGEKVNTVSETLELPTISRPAK 60
MSFPEGKDILFMGNEAAKIAEAFQKSLK?EGHKRTQSIVGEKVNTISETLELPTISKPAR 60

80 90 100 110 120

L .
B EPKLA DPIEEEE
K| PRLAW] N DPVEEEE]
130 140 150 160 170 180
RN AERES EERTI EERES PEPEY FETRY PEPEY PRRY PRRP) PRpey PRpes

NIKKKVSFT|y NE PGKYTKLEKDALDLLS DNEEE DAES S ILT FEERDT S SLS IEARLES IE 180
SYKKKVS FTRNEPGKYTKLEKDALDLLSDNEEEDAESSILTFEEKDTSSLSIEARLESIE 180

KE\VLPSSDGKTPAEK ST 120
JEKKVLPSSDGKTPAEKK] ST 120

190 200 210 220 230 240
T e I T T I T
EKLSMILGLLRTLNIATAGPTAARDGIRDAMIGVREELIADI IKEAKGKAAEMMEEEMSQ 240
EKLSMILGLLRTLNIATAGPTAARDGIRDAMIGIREELIAEIIKEARGKAAEMMEEEMNQ 240

250 260 270 280 290
e e O S e
RSKIGNGSVKLTEKAKELNKIVEDESTSGESEEEEEPKDTQDNSQ@DDIYQLIM 294
RSKIGNGSVKLTEKAKELNKIVEDESTSGESEEEEEPKETQODNNQEEDIYQLIM 294
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Fig.22

Matrix protein (M)

10 20 30 40 50 60
D o I T O T e I I I |
MESYLVDIYQGIPYTAAVQVDLIEKDLLPASLTIWFPLFQANTPPAVLLDQLKTLTITTL 60
MESYLVDTYQGIPYTAAVQVDLVEKDLLPASLT IWFPLFQANTPPAVLLDQLKTLTITTL 60

70 80 20 100 110 120
e [ I [P L [P [P I |
YAASQNGPILKVNASAQGAAMSVLPKKFEVNATVALDEYSKLEFDKLTVCEVKTVYLTTM 120
YAASQNGPILKVNASAQGAAMSVLPKKFEVNATVALDEYSKLDFDKLTVCDVKTVYLTTM 120

130 140 150 160 170 180
R B R e O L L O I O I e |
KPYCMVSKFVSSAKSVGKKTHDLIALCDFMDLEKNBPVTIPAFIKSVSIKESESATVEAA 180
KPYGMVSKFVSSAKSVGKKTHDLIALCDFMDLERKNIMPVTTIPAFTIKSVSIKESESATVEAA 180

190 200 210 220 230 240
B e e
ISSEADQALTQAKIAPYAGLIMIMTMNNPKGIFKKLGAGTQVIVELGAYVOAESISKICK 240
ISSEADQALTOAKIAPYAGLIMIMTMNNPKGI FKKLGAGTQVIVELGAYVQAESISRICK 240

250
TWSHQGTRYVLKSR 254
SWSHOGTRYVLKSR 254
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Fusion protein (F)

10 20 30 40 50 60
B R I B e B e B R R I R
MSWKVVIIESLLITPQHGLKESYLEESCSTITEGYLSVLRTGWYTNVFTLEVGDVENLTC 60
MSWKVMI I@STLITPOHGLKESYLERSCSTITEGYLSVLRTCWYTNVFTLEVGDVENLTC 60

70 80 90 100 110 120
R B N R Ry RPN PR PEETY PEERE PR EEPRY ERe
ADGPSLIKTELDLTKSALRELRTVSADQLAREEQT ENPROSRFVLGATALGVATAAAVTA 120
DGPSLIKTELDLTKSALRELKTVSADQLAREEQIENPRQSRE‘VLGAIALGVATAAAVTA 120

130 140 150 160 170 180
P D T levaidlonanl, looonl
GVAIAKTIRLESEVEQ ), ALKKTNEAVSTLGNGVRVLATAVRELKDFVSKNLTAINKN 180

GIAIAKTIRLESEV] KEALKQTNEAVSTLGNGVRVLATAVRELKEFVSKNLTEAINRN 180

190 200 210 220 230 240
e e e e S T I
KCDIADLKMAVSFSQFNRRFLNVVRQFSDNAGITPAISLDLMTDAELARAVSIMPT SAGO 240
KCDIADLKMAVSFSQFNRRFLNVVRQFSDNAGITPAISLDLMTDAELARAVSMMPTSAGY 240

250 260 270 280 290 300
B S o O e e e
IKLMLENRAMVRRKGEG] IGVYGSSVIYMVQLPIFGVIDTPCWIVKAAPSCS GNYA 300
IKLMLENRAMVRRKGFGULIGVYGSSVIYMVQLPIFGVIDTPCWIIKAAPSCSIMRINGNYA 300

310 320 330 340 350 360
B e e e e P O I |
CLLREDQGWYCQNAGSTVYYPNEKDCETRGDHVFCDTAAGINVAEQSKECNINISTTNYP 360
CLLREDQGWYCKNAGSTVYYPNEKDCETRGDHVFCDTAAGINVAEQSRECNINISTTNYP 360

370 380 390 400 410 420
FRUR I A [P TN IS (RN IRUPU IR (AR DR (P
CKVSTGRHPISMVALSPLGALVACYKGVSCSIGSNRVGI IKQIWKGCSYITNQDADTVTI 420
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22K protein (M2-1)
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protein (M2-2)
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Short hydrophobic protein (SH)
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Attachment glycoprotein (G)
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N-terminus of polymerase protein (L)
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Fig. 29

+ = positive; - = negative; T = throatswabs; NO = nose swab; N = not done; ? = not sure;
D = dead; 0 to 12: days post infection. 2e infection is only tested on nose swabs.
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Specificity ELISA
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mean reaction in APV inhibition test
of hMPYV infected guinea pigs
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Fig. 34
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Fig. 35
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Fig. 37

APV IgG ratio

Correlation between APV and hMPV ELISA for the
detection of hMPV IgG antibodies in human sera
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