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5'-ATGAAACTAA AAACAAACAT TCGCCATTTA CATGGTATTA TCCGCGTCCCAGGTGACAAG
TATCTTTGGA AGTTTGGCTG AGGGTGAGAC CAAGGTTTAT
CGTTCTTTCGACCATGCAGG TTTTTCGTGA CCTTGGTGETT
GTTCAAGGTG TAGGCATGGC TGGCTTAAAA
TCTGGCACCT CGATTCGCCT GATTTCAGGT

TCTATCAGCC
GATATTCTGC
GAAATTGAGG
GCGCCGCAAR

GTCCTTGCTG
COTATGGACC
GRACGAGACT
GGGACGAMAD
TCAGCOTTGEA
TACACCCETA
GETARGRAAD
GGAGATATIT
CTAGTGCTGR
GCCATGCGETE
ATTGTTGAGT
ATTGATGAAT
AAGGATGCTG
TTAAATAGTA
TCAGCTCTTC
GCTATCGCAG
ALTACCAGCT

ACCGTTCCAT
GAGGTGAAGA
ATAAAGATGG
ATGCCCTTAA

GTGCAGATTT
GTGTGACCCT
TGCOTCCCCT
ACCTARGACT
TETTTGCAGD
ATCATACTGA
TCACAGTCOR
CCABTGCAGR
AGAATGTCEGE
GAAAATTGEA
CTTCTGACTT
TGCCTATTAT
AGGAGCTCAA
TGGGAGCAGA
ACGGTGCTAG
CCCTATTGGT
ATCCTAGTTT

GGTTATTACC
TATGGGAAAT

CGAAGTAGAG
TCCACTGAAR
TCGOTTAALA
THETTCATTAT
CTTACAAGCT
AGATATGETTING
AGGGCCACHA
CTTTTEETTA
GATAAACGAN
AATARCTGAA
GAAAGGARCA
TGCCCTACTT
GGTCAAGGAA
TATTACTCCT
AGTCAATACG

ATGTTTGGAG
AAAATGGGCG

GAGTTGEUCAR

ATGATAGTCT TTCCAAACGT
TCAGCATCTC AGGGCAAACT

TTECOTCTEE COAABTCAAG

AAGGGGEAGTCAGTTATTAT CGABAAACAG

CAACANTTTG
AAATTGACHG
GToGCAGETT
ACTCGCACCE
ATCGATCCAG
GAGATTTGETG
GCGACCCAAG
ACAGACCGTA
ACGGCAGATG
TTTGGTGACC

GTGETCATIT AAGTETGEAT
CACAGARGET GATUGTACCA
TEATTEOTCC ARRTTCTCGT
GTATTATIGATGTCATTCGET

TCGCTAAATC TGCAACCTIG
GCGCTTTGAT TCCACGTITG
CCCARGGTGT AACAGTTATC
TTCAGGETTGT GGCAGATGCC
GGATGATTAT CAAAGGAAAA
ACCGTATCGE CATGATGACA

TGCAGATGGAGAGETGGACGT TTCALCCGTGC AGAAGCCATC
CTTTGATGAT TTGGAGAGCT TGATTCATGG CTAA-3'

gobbbbogoubobooogubboooguonbbooogubood
goobbooodd
good

NH,-MELEINIRHL HEGIIRVPGDK SISHRSIIFG SLAEGETKVY DILRGEDVLSTMOVFRDLGV
EIEDRDGVIT VQGVGMAGLK APONALMNMCGN SGTSIRLISGVLAGADFEVE MFGDDSLSER
PMDRVILPLK EMGVSISEQT ERDLPPLRLE GTEKNLRPIHY ELPIASAQVK SALMFAALQA
RKGESVIIFKE YTRNHTEDMLOOFGGHLAVD GERITVOEPQ EKLTGORKVVVE GDISSAAFWL
VAGLIAPNSRLVLONVGINE TRIGIIDVIR AMGGKLEITE IDPVAKSATL IVESSDLEGT
EICGALIPRL IDELPIIALL ATQAQGVTVI KDAEELEKVKE TDRIQVVADA LNSMGADITP
TADGMIIKGK SALHGARVNT FGDHRIGMMT ATAALLVADGEVELDRAEAZI NTSYPSFFDD
LESLIHG-COOH

gooood
gouodoogoboobooboobobobobbon
godd
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X- (Rq ) ,~ATGAAACTAA AAACAAACAT TCGCCATTTA CATGGTATTA
TCCGCGTCCCAGGTGACAAG TCTATCAGCC ACCGTTCCAT TATCTTTGGA AGTTTGGCTG

AGGGTGAGAC
TTTTTCGTGA
TAGGCATGCC
CGATTCGCCT
ATGATAGTCT
TCAGCATCTC
GGGACGAAAA
TCAGCCTTGA
TACACCCGTA
GGTAAGAAMA
GGAGATATTT
CTAGTGCTGC
GCCATGGGTG
ATTGTTGAGT

CAAGGTTTAT
CCTTGGTGTT
TGGCTTAARA
GATTTCAGGT
TTCCARACGT
AGGGCAAACT
ACCTAAGACC
TGTTTGCAGC
ATCATACTGA
TCACAGTCCA
CCAGTGCAGC
AGAATGTGGG
GAAAATTGGA
CTTCTGACTT

GATATTCTGC
GAAATTGAGG
GCGCCGCAAA
GTCCTTGITG
CCTATGGACC
GAACGAGACT
TATTCATTAT
CTTACAAGCT
AGATATGTTG
AGGGCCACARA
CTTTTGGTTA
GATAAACGAA
AATAACTGAA
GAAAGGAACA

GAGGTGAAGA
ATAAAGATGG
ATGCCCTTAR
GTGCAGATTT
GTGTGACCCT
TGCCTCCCCT
GAGTTGCCAA

CGTTCTTTCGACCATGCAGG
GGTTATTACC GTTCAAGGTG
TATGGGAAAT TCTGGCACCT
CGAAGTAGAG ATGTTTGGAG
TCCACTGAARA AAMATGGGUG
TCGCTTAARAA
TTGCCTCTGC CCAAGTCARG

AAGGGGGAGTCAGTTATTAT CGAAAMAAGAG

CRACAATTTG
AANTTGACAG
GTCGCAGGTT
ACTCGCACCG
ATCGATCCAG
GAGATTTGTG

GTGGTCATTT AAGTGTGGAT
GACAGAAGGT GGTCGTACCA
TGATTGCTCC AARATTCTCGT
GTATTATTGATGTCATTCGT
TCGCTAAATC TGCAACCTIG
GCGCTTTGAT T

CCACGTTTG ATTGATGAAT TGCCTATTAT TGCCCTACTT GCGACCCAAG CCCRAGGTGT

AACAGTTATC AAGGATGCTG AGGAGCTCAA GGTCAAGGAA ACAGACCGTA TTCAGETTGT
GGCAGACGCC TTAAATAGTA TGGGAGCAGA TATTACTCCT ACGGCAGATG GGATGATTAT
CAAAGGAAAA TCAGCTCTTC ACGGTGCTAG AGTCAATACG TTTGGTGACC ACCGTATCGG
CATGATGACA GCTATCGCAG CCCTATTGGT TGCAGATGGAGAGGTGGAGC TTGACCGTGC

AGAAGCCATC AATACCAGCT ATCCTAGTTT CTTTGATGAT TTGGAGAGCT TGATTCATGG
CTAA- {Ry} n-Y

guoboog

gobobobboggubbbooouuoboood
guoo

X-({R1) n~MKLKTNIRHL HGIIRVPGDK SISHRSIIFG SLAEGETKVY
DILRGEDVLSTMOVFRDLGV EIEDKDGVIT VQGVGMAGLK APONALNMGN
SGTSIRLISGVLAGADFEVE MFGDDSLSKR PMDRVTLPLE KMGVSISGQT ERDLPPLRLK
GTENLRPIHY ELPIASAQVK SALMFAALQA KGESVIIEKE YTRNHTEDMLQQOFGGHLSVD
GREITVOGPQ KLTGQKVVVE GDISSAAFWL VAGLIAPNSRLVLONVGINE TRTGIIDVIR
AMGGKLEITE IDPVAKSATL IVESSDLKGT EICGALIPRL IDELPIIALL ATQADGVTVI

KDAEELKVKE TDRIQVVADA LNSMGADITP TADGMIIKGKE SALHGARVNT FGDHRIGMMT
ATAALLVADGEVELDRAFAT NTSYPSFFDD LESLIHG

~(Rg) n-¥

guooog

bbbt bboooggoubboooguboood
goboboboogouooood
guon
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5'-AGCTTGATCG TCCCAGGTGA CAAGTCTATC AGCCACCGTT CCATTATCTT

TGGAAGTTITG
TTCGACCATG
TACCGTTCAA
AAATTCTGGC
GCCTGATTTC
GTCTTTCCAA
GAAAAAAATG
CCCTTCGCTT
tctgcccaag
TTATCGAAAR
ATTTAAGTGT
AGGTGGTCGT
CTCCAAATTC
TTGATGTCAT
AATCTGCAAC
TGATTCCACG
GAATTGCCTA
GCTGAGGAGC
AGTATGGGAG

GCTGAGGGTG
CAGGTTTTTC
GGTGTAGGCA
ACCTCGATTC
AGGTGTCCTT
ACGTCCTATG
GGCGTCAGCA
TAAAAGGGAC
tcaagtcagce
AGAGTACACC

AGACCAAGGT
CGTGACCTTGG
TGGCTGGCTT

GCTGGTGCAG
GACCGTGTGA
TCTCAGGGCA
GAAAAACCTA

TTATGATATT
TGTTGAAATT
AAARGCGCCG

ATTTCGAAGT
CCCTTCCACT
AACTGAACGA
AGACCTATtC

CTGCGAGGTG
GAGGATAAAG
CAAAATGCCC

AGAGATGTTT

GACTTGCCTC
attatgagtt

AACACGTTCT
ATGGGGTTAT
TTAATATGGG

GGAGATGATA

gccaattgec

cnnnnnnnnn
CGTAATCATA

nnnnnnnnn CTAAGGGE GAGTCAGTTA
CTGAAGATAT GTTGCAACARA TTTGGETGGETC

GGATGGTAAGAAAATCACAG TCCAAGGGCC ACAAAAATTC ACAGGACAGA

ACCAGGAGAT
TCGTCTAGTG
TCGTGCCATG
CTTGATTGTT
TTTGATTGAT
TTATTGCCCT
TCAAGGTCAA
CAGATATTAC

ATTTCCAGTG CAGCCTTTTG GTTAGTCGCA GGTTTGATTG
CTGCAGAATG TGGGGATAAA CGAAACTCGC ACCGGTATTA
GGTGGAAAAT TGGAAATAACTGAAATCGAT CCAGTCGCTA
GAGTCTTCTGACTTGAAAGG AACAGAGATT TGTGGCGCTT

ACTTGCGACC CAAGCCCAAG GTGTAACAGT TATCAAGGAT
GGARACAGAC CGTATTCAGG TTGTGGCAGA CGCCTTAAAT
TCCTACGGCA GATGGGATGA TTATCAAAGG AAAATCAGCT

CTTCACGGTG
GCAGCCCTAT
AGCTATCCTA
-3¢

CTAGAGTCAATACGTTTGGT GACCACCGTA TCGGCATGAT GACAGCTATC
TGGTTGCAGA TGGAGAGGTG GAGCTTGACC GTGCAGAAGC CATCAATACC
GTTTCTTTGA TGATTTGGAG AGCTTGATTC ATGEGCTAA

gooood
gouodbuodgbuodbudgbodgbudgbuoobogbooboogbogod
goodgbodgooagod
gogd

NH,~SLIVPGDKSI SHRSIIFGSL AEGETKVYDI LRGEHVLSTM QVFRDLGVEIEDKDGVITVQ
GVGMAGLKAY CONALNMGNSG TSIRLISGVL AGADFEVEMF GDDSLSKRPM DRVTLPLERM
GVSISGQTER DLPPLRFERD EKPKTYSLIV

ANCLCPSQVS XEXDXEKG ESVIIEREYT RNHTEDMLOD FGGHLSVDGK KITVQGPORL
TGQRVVVPGD ISSAAFWLVA GLIAPNSRLV LONVGINETR TGIIDVIRAM GGKLEITEID
PVAKSATLIV ESSDLKGTEI CGALIPRLID ELPITALLAT QAQGVIVIKD AEELRKVXETD
RIQVVADALN SMGADITPTA DGMIIKGKSA LEGARVNTFG DHRIGMMTAI AALLVADGEV
ELDRAEAINTSYPSFFDDLE SLIBRG-CQOH
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SEQUENCE LISTING

<110> SMITHKLINE BEECHAM CORPORATION
SMITHELINE BEECHAM plc

<120> METHODS USING MECHANISMS

Aroh

<13Q0>

<140
<141>

<150>
<151>

<160>

<170>

GM50053

TO BE ASSI
2000-05-04

Us 60/133,
19%9-05-07

GNED

070

FastSEQ for Windows Version 3.0

<210> 1

<211>
<212Z>
<213>

<4Q0>
atgaaactaa
tctatcagoe
gatattcrge
gaaattgadgg
gcgocgeaaa
gtcocttgety
cctatggace
gaacgagact
gagtbtgeccaa
aagggggagt
caacaatttg

1284
DNA

Streptococcus pneumcniae

1
aaacaaacat
accgttocat
gaggtgaaga
ataaagatgg
atgcccttaa
gtgoagattt
gtgtgaccct
ftgcctecoct
ttgecctotge
cagttattat
gtggtcattt

tegecattta
tatctttgga
cgttottteg
ggttattacc
tatgggaaat
cgaagtagag
tccactgaaa
tcgottaaaa
ccaagtcaag
cgaaaaagag

aagtgtggat

catggtatta
agtittggotg
accatgragy
gttcaaggtg
tctggeacct
atgtttggag
aaaatgageg
gggacgaasa
tcageccttga
tacacccgta

ggtaagaaaa

OF ACTION OF

tcegogtoce
agggtygagac
tttttogtga
taggcatgge
cgattcgeoct
atgatagtct
tcagcatcte
acctaagacc
tgtttgeage
atcatactga

tcacagtcca

uoboooboooboaobod

aggtgacaag
caaggtttat
ccttggtgtt
tggcttaaaa
gatttcaggt
ttccaaacgt
agggeaaact
tattcattat
cttacaagct
agatatgtty

agggccacaa

60
120
i80
240
300
360
420
430
540
600
660



aaattgacag
gtogeagott
actegcaceyg
atcgatccayg
gagatttgtg
gogacceoaag
acagaccgta
acggcagatyg
tttggtgace
Jgaggtggage
ttggagagct

<210>
<Z11>
<212>
<213=>

<400>
Met Lys Leu

Pro Gly Asp

Ala Glu Gly
35
Ser Thr

50

Leu

Lys
65
Ala

Asp Gly

Pro Gln

Leu Ile Ser

Gly Asp Asp

115

Leu Lys Lys
130

Pro Pro

145

Leu

gacagaaggt
tgattgctce
gtattattga
tegetaaata
gcgetttgat
cceoaaggtgt
ttcaggttgt
ggatgattat
accgtatcgg
ttgaccgtge
tgattcatgg

2
427
PRT

(67)

ggtcgtacca
aaattctegh
tgtcattegt
tgcaacctiyg
tccacgtttog
aacagttate
ggcagacgoec
caaaggaaaa
catgatgaca
agaagccatc

ctaa

ggagatattt
ctagtgctge
gecatggoty
attgttgagt
attgatgaat
aaggatgctg
ttaaatagta
tecagetcottc
gcotatcgcag

aataccaget

Streptococcus pnsuoniae

Lys Thr

Lve Ser
20
Glu Thr

Met Gln

Val Tle
Als
25

val

Asn

Gly
106

Ser Leu

Met Gly

arg Leu

Asn

Iie

Lys

Val

Thx

70

Leuy

Leu

Ser

Val

Lys

Ile Arg

Ser His

His

Arg

Leu His
10

Ser Ile

25

Val Tyr
40
Phe Arg
55
Val Gln

Asn Met

Ala Gly

Lys Arg
120
Ser Ile
135

Gly Thr

1590

Asp

Asp

Gly

Gly

Ala

105

Pro

ser

Lys

Ile Leu

Leu Gly

val Gly
75
Asn Ser
20
Asp Phe

Met Asp

Gly Gln

Leu
155

Asn

ceagtgoage
agaatgtggg
gaaaattgga
cttetgactt
tgecctattat
aggagctceaa
tgggagcaga
acggtgctag
coctattggt
atcctagttt

Gly Ile Ile

Ile Phe Gly

30

Arg Gly Glu
45

Val Glu

60Q

Met

Ile

Ala Gly

Gly Thr Ser

Glu Val Glu
116
Val Thr
125

Glu

Arg

Thx
140

Arg

Arg Pro Ile

uoboooboooboaobod

cttttggtta
gataaacgaa
aataactgaa
gaaaggaaca
tgcoctactt
ggtcaaggaa
tattactcct
agtcaatacg
tgcagatgga
ctttgatgat

Arg Val
15
Ser Leu

Asp Val

Glu Asp

Len Lys
890
Ile Arg
95
Met Phe

Leu Pro

Azp Leu

His

T™vr
160

720
780
840
200
&0
1020
1080
114¢
1200
1260
1284



(68) uoboooboooboaobod

Glu Leu Pro Ile Ala Ser Ala Gln Val Lys Ser Ala Leu Met Phe Ala
165 176 175
Ala Leu Gln Ala Lys Gly Glu Ser Val Ile Ile Glu Lys Glu Tyr Thr
189 185 190
Arg Asn His Thr Glu Asp Met Leu Gln Gln Phe Gly Gly His Leu Ser
185 200 205
Val Asp Gly Lys Lys Ile Thr Val Gln Gly Pro Gln Lys Leu Thr Gly
210 215 220
Gln Lys Val Val Val Pro Gly Asp Ile Ser Ser Ala Ala FPhe Trp Leu
225 230 235 240
Vval Ala Gly Leu Ile Ala Pro Asn Ser Arg Leu Val Leu Gln Asn Val
245 250 255
Gly Ile Asn Glu Thr Arg Thr Gly Ile Ile Asp Val Ile Arg Ala Met
260 265 270
Gly Gly Lys Leu Glu Ile Thr Glu Ile Asp Pro Val Ala Lys Ser Ala
275 280 285
Thr Leu Ile Val Glu Ser Ser Aszp Leu Lys Gly Thr Glu Ile Cys Gly
290 295 jo0
Ala Leu Ile Pro Arg Leu Ile Asp Glu Leu Fre Ile Ile Ala Leu Leu
305 330 315 320
3la Thr Gln Ala Gln Gly Val Thr vVal Ile Lys Asp Ala Glu Glu Leu
325 330 335
Lys Val Lys Glu Thr Asp Arg Ile Gln Val val Ala Asp Ala Leu Asn
340 345 350
Ser Met Gly &la Asp Ile Thr Pro Thr Ala Asp Gly Mot Ile Ile Lys
355 360

ey
o
&)

Gly Lys Ser Ala Leu Hiz Gly ala Arg Val aAsn Thr Phe Gly Asp His
370 375 380
Arg Ile Gly Met Met Thr Ala Ile ARla Ala Leu Leu Val Ala Asp Gly
385 390 385 400
Glu Val Glu Leu Asp Arg Ala Glu Ala Ile Asn Thr Ser Tyr Pro Ser
405 410 415
Phe Phe Asp Asp Leu Glu Sexr Leu Ile His Gly
420 425

<210> 3
<211> 1245
<212> DNA



(69)

<213> Streptococcus prieunoniae

<220>
<221>

<222> (482) (483) (484) (485) (486) (487) {488) (489) (490) (491) (482)

<400>
agcttgatcg
gctgagggtyg
caggttttte
ggtgtaggca
acctcgattc
ggagatgata
ggcgtcagea
gaaaaaccta
CINNRNONNG
aatcatactg
atcacagtog
tccagtgcag
cagaatgtgg
ggaaaattgg
tcttotgact
ttgeoctatta
gaggagctca
atgggageay
cacggtgeta
gecctattgy
tatcctagtt

<210>
<211>
<212>
<213>»
<220>
<221>
«222>

<400>

unsure

(493) (494) (495) (496) (497) (498} (499)

3
tcecaggtga
agaccaaggt
gtgaccttgg
taggctogett
geetgattte
gtctttccas
totcagggca
agacctatte
NNAANNDANG
aagatatgtt
aagggccaca
ccttttggtt
ggataaacga
azataactga
tgaaaggzac
ttgecctact
aggtcaagga
atattactec
gagtcaatac
ttgcagatgy
totttgatga

4
415
PRT

caagtetate
ttactgatatt
tgttgaaatt
aaaagcgeoyg
aggtgtoett
acgtecctatyg
aactgaacya
attatgagtt
taagggggayg
geaacaattt
aaaattgaca
agtcgcaggt
aactcgcacc
aatcgatcca
agagatttgt
tgocgacccaa
aacagaccgt
tacggcagat
gtttggtgac
agaggtggag
tttggagage

agecaccgbe
ctgcegaggtg
gaggataaag
caaaatgece
getggtgeag
gaccgtgtaa
gacttgecte
gccaattgeoc
tcagttatta
ggtggtcatt
ggacagaagg
ttgattgcte
ggtattattg
gtcgctaaat
ggcgctttga
goccaaggty
attcaggttg
gggatgatta
caccgtatcyg
cttgaccgtyg
ttgattcaty

Streptococcus pneumonias

unsure

ceattatett
aacacgttct
atggggttat
ttaatatggg
atttcgaagt
cecttecact
ceokbteogett
Lctgoccaag
tcgaaaaaga
taagtgtgoga
tggtcgtace
caaattctcg
atgtcatteg
ctgcaacctt
ttccacgttt
taacagttat
tggcagacgca
tcaaaggaaa
gcatgatgac
cagaagccat

gctaz

uoboooboooboaobod

tggaaghbttg
tteogaccatg
taccgttcaa
aaattetgge
agagatgttt
gaaaaaaatyg
taaaagggac
tcaagteage
gtacaccegt
tggtaagaaa
aggagatatt
tctagtgetg
tgccatgggt
gattgttgag
gattgatoaa
caaggatget
cttaaatagt
atcagctctt
agctatcgca

caataccage

{149) (161) (162) (163) (164) {165) (166) {1&7} (168)

60
120
180
240
300
360
420
480
540
600
660
720
780
£40
900
960

14020
108G
1140
1200
1245



Ser

Fhe

Gly

Glu

Ala

65

Thr

Val

val

Glu

Thx

145

Xaa

Lys

Gly

Lys

Ala

225

Leu

Ile

Ala

Glu

Leu

Gly

Glu

Ile

50

Gly

Ser

Glu

Thr

Arg

130

VY

Lae

Glu

His

Leu

210

Phe

Gln

Arg

Lys

Ile
290

Ile

Ser

His

35

Glu

Leu

Ile

Met

Leu

115

Asp

Ser

Raa

Tvyr

Leu

185

Thr

Trp

Asn

Ala

Ser

275
Cys

Val

Leu

20

val

Asp

Lys

Arg

Phe

100

Fro

Leu

Leu

ZXaa

Thr

180

Sexr

Gly

Leu

Val

Met

260

Ala

Gly

Pro

Ala

Leu

Lys

Ala

Leu

85

Gily

Leu

Pro

Xaa

Xaa

165

Axg

Val

Gln

val

Gly

245

Gly

Thr

Ala

Gly

Glu

Ser

Aszp

Pro

70

Ile

Asp

Lys

Pro

Val

150

Xaa

Asn

Asp

Lys

Ala

230

Ile

Gly

Leu

Leu

Asp

Gly

Thr

Gly

55

Gln

Ser

Asp

Lys

Lieu

135

Ala

Xaa

His

Gly

val

215

Gly

Asn

Lys

Ile

Ile
295

Lys

Glu

Met

40

Val

Agn

Gly

Ser

Met

120

Axrg

Asn

Xaa

Thr

Lys

200

Val

Leu

Glu

Leu

Val

280

Pro

(70)

Ser
Thr
25

Gln
Ile
Ala
Val
Leu
105
Gly
Phe
Cvs
Lys
Glu
185
Lys
val
Ile
Thx
Glu
265

Glu

Arg

Ile

10

Ly=

Val

Thr

Leu

Leu

90

Ser

Val

Lys

Leu

Gly

170

Asp

Ile

Fro

Ala

Arg

250

Ile

Ser

Leu

Sexr

Val

Phe

val

Asn

75

Ala

Lys

Ser

Axrg

Cys

155

Glu

Met

Thr

Gly

Pro

235

Thr

Thr

Ser

Ile

His

TvyY

Arg

Gln

60

Met

Gly

Arg

Ile

ASp

140

Pro

Ser

Leu

val

Asp

220

Asn

Gly

Glu

BAER

asp
300

AxYyg

Asp

Asp

45

Gly

Gly

Ala

Pro

Ser

125

Glu

Ser

Val

Gln

Gln

205

Ile

ser

Ile

Ile

Leu

285
Glu

Ser

Tle

30

Leu

Val

Asn

AsD

Met

110

Gly

Lys

Gln

Ile

Gln

190

Gly

Ser

Arg

Ile

Asp

270

Lys

Leu

Ile

15

Leu

Gly

Gly

Sexr

Phe

85

Aap

Gln

Pro

Val

Ile

175

Phe

Pro

Ser

Leu

Asp

255

Pro

Gly

Pro

uoboooboooboaobod

Ile

Arg

Val

Mat

Gly

80

Glu

Arg

Thr

Lys

Sexr

160

Glu

Gly

Gln

Ala

Val

240

Val

Val

Thr

Ile



71) uoboooboooboaobod

Ile Ala Leu Leu Ala Thr Gln Ala Gln Gly Val Thr Val Ile Lys Asp
3058 310 315 320
Alz Glu Glu Leu Lys Val Lys Glu Thr Asp Arg Ile Gln Val vVal Ala
325 330 335
Asp Ala Leu Asn Ser Met Gly Ala Asp Ile Thr Pro Thr Ala Asp Gly
340 345 350
Met Ile Ile Lys Gly Lys Ser ala Leu His Gly Ala Arg Val Asn Thr
355 360 365
Phe Gly Asp His Arg Tle Gly Met Met Thr ala Ile Ala Ala Leu Leu
370 375 380
Val Ala Asp Gly Glu Val Glu Leu Asp Arg Ala Glu Ala Ile Asn Thr
385 350 335 490
Ser Tyx Fro Ser Phe Phe Asp Asp Leu Glu Ser Leu Ile His Gly
405 410 415

goboboooggn

gbodd doboobdoobdoobooboobuoobooboobod
googbodbouodbuogbodgbuoobooboobooboobooobga
gouogbuodbudbudgbdpbodbodbpobodbogbodpup g
goodgbuogbuodbuogbuodgbuogbuoobogboobogbogoodgd
gouodgbudbudbudgbudbudpp bbb dppogbognog
goodbpboobgn

gbodd dobdogbdagbdogbogbuogbogbogbogbad
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bbbt oodgtdp bbb bp oo g
ubbbbogoobootbdp bbb gubboooguooood
gobbbodggubbooogoubboogoubobobooouboodyp
gobbbbddup bbbt bpp bbbt oog
ggg

g bootobbbodoggubbooogubobboooguoo
gobbbbogoubobooogubboooguonbbooogubood
gobbbbooguboooogubboooguunbbooooonbood
goodboodbouodbuodbodbuodbooboobooboobooobga
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gobobbboggunobboogguoboboooounboooda

gl bootobbbobdoggubbboogguobboooguoo
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gobbbbogdubobooogoubnbboooguonbbooogubood
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gobobboogguoboodn

gbodd doboobdoobdoobooboobuoobooboobod
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godd dobogbdogboobodgbuoobuoobooboobad
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INTERNATIONAL SEARCH REPORT Interrationa! application MNe,
PCTAUSO0 (2251

Al CLASSIFICATION OF SUBJECT MATTER
IPCCT)  :CO7H 21/04; CI12ZP 21/06; CIZN 1/20, 15/00
US CL :536£23.1, 23.7; 435169.1, 69.2, 252.3, 320.1
According to Internationsf Patent Classification {IPC) or to botk national classification end IPC

B- FIELDS SEARCHED
Minimum documentation searched {classification system followed by classification symbals)
US. : 536/23.1, 23.7; 435/69.1, 69 2, 252.3. 320.1

Documentation searched other than minimum documentation o me extent that such decuments are inciuded it the fields searched

Electronic data base consubted dusing the internationai search (name of datz base arxd, where practicable, search terms used)

West and STN files : medline, caplus, uspadfulf, biosis, scisearch - search terms : aroA gene’? and streptacoccus pheumaondae.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Ciwtion of document, wih indication. where appropriate, of the ralevant pussages Relevant 1o claim No,

X,P %,883,2395& (BROWN ET AL.) 16 March 1999 (16.3.1999), see | 1-12, 14, 16, 21-
entire document, especially the abstract. 42

D Further documents are listed in the continuation of Box €. D See patent family aonex.

- Sperinl otegorics of Gited devumems: T fater decum ent pubhsied after 1he international fifing dave ar priosiy
date and not in confluz with dre applicatior Bl sited o und d
"A" dogum ent defmug the general st of the an which is nal considered the principle or theots 1aderlying the invantion
to be of Eticalar rolevanes T
e e s published on or afier the inemational Mirg dat X" document of particular relevance, the eksimsd revention cannor be
Frrier fpeumen g on er i g date conaidesed mov s or catiteol e o nsidered to invalve an inventiz e step
e document which may shrow doubis oo priority clsimis) or which is when e domment 14 trkon alene
ited 10 eatablish the publication diate of snofhes citation or other
spetiad resson fas spacafied) "y document of paticular reker gnev. the claimed oveation cermot be
considered 1o invab e . mventive siep when the document s
an document seferring fo an orel disglonure, e, exhibstion or other combingd with one or more et such dosuments. such comb ination
mens bewng sbrioen o 8 prrmes shifled i the ot
P docum ene published prior 1o he intemationai filing date but later than L doctament member of the saine patent family
the prictily dale claimad
Date of the actuak completion of the international search Diate of mailing of the intermuional search report

25 JULY 2000 10 AUG iom P

Name aod mailing address of the ISA/US Authorized offj
Commizssioner of Patents and Trademarks
Box PCT TEK
Washxegton, D.C. 20231

Facsimile No.  (703) 305-3230 Tekphone No.  (703) 308-0196
Form PCT/ISA/Z10 (seconct sheet) (July 1998}
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INTERNATIONAL SEARCH REPORT Internationai application No.,
BCTIUSO/ 12251

Box I Observations where certain claims were found unsearchable {Cononuation of itern 1 of first sheet)

This international report has not been establisked n respect of certain clims under Article §7(2)ca) tor the following reascns:

1 E:I Ctlaims Mos,:
bzeause they refzte 1o subject marer not required to be searched by this Autherity, namely:

2 D Claims Nas.:
because (hey relate to parts of the internacional application that do not camply with the prescribed requirements to such
an exiem hat no meaningful international search can be carried out, specifically:

3, D Claims Nos.:

because they are dependent claims and #re not drafied in accordance wiih the second and third sentences of Rule &.4(a).

Box IF Observations where uniry of invention fs tacking (Continuation of item 2 af firsi sheer)

This International Searching Authority found muliiple inventians in this internatiosal application, as fallews:

Please Se¢e Extra Sheel.

1. D As all required additivnal search fees were timely paid by the applicant, this international search report cavers all searchable
ciaims.

2, As all searchable claims could be searched without effort justifying an additional fee. this Authority did not invite payment
of any additional fee,

i As-only some of the required additional search fees were timely paid by the applicant, Wis invernacional search report covers
anly those claims for which fees were paid, specificatly claims Nos.:
1-12, 14, 16 & 21-42

4, No required additional search fees were timely paid by the applicant. Consequently. this international search TEPOMT i8
restricted to (e invention first mentioned in the claims: it is covered by claims Nos. :

Remark on Protest D The additional search fees were accompanied by the applicant’s protest.
D No protest accompanied the payment of additional search fees.

Eorm PCT/ISA/210 (continuation of first sheet(l)) {July 1998)=
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INTERNATICNAL SEARCH REFORT Intesnationat apptication No.
PCT/USOG/12251

BOX I[. OBSERVATICONS WHERE UNITY OF INVENTION WAS LACKING
This [SA found multiple inventions as foblows:

This application contains the follewing mventions or groups of ioventions which are nat so linked as to form a single
inventive concept uander PCT Rule 13.1. In order for all inventiens (o be searched, the appropriate additional sezrch
fegs st be paid,

Grovp L, claim(s)l-12, drawn to poliynucleotide encoding aroA pelypeptide, vector host celis and method of making the
polypeptide.

Group II, claim(s)13. drawn to antibody against the polypeptide of claim 1.

Group IE, claim(s)14, 16 & Z1-42, drawn w0 anagonists and method of use.

Group IV, claim(s) 15 drawn to a method of treatment using arcA.

Group ¥, claimis} |7, drawn te Process of diagnesing a disezse.

Group VI, claim(s) 18, drawe 10 polypeptide inhibitors

Group VI, claims 19-20, drawn to 2 methed of inducing an immonelogical response.

The inventions listed as Groups 1-VII do not refate w a single iventive concept under PCT Rule 13.1 because, under
PCT Rule [3.1, they lack the same or carresponding special echnical features for the following reasons: The
Polynuelsatids of Group 1 and the antibody of Group I do not require sach ather for their praciice, have separate
utikiies, such as the polynuclectide of Group 1 can be used for recombinart expression of the aroA polypeptide versus
the use of antibody 1o detect proteins. Group I has a special technical feature of nucleotule sequence encoding 30TA
which Groups II-VEH do oot share; Group I has the special technical feature of @n amibody whicl Group I asd HI-VII
do not share. Group JH has the special technical featere of an antagonist, which Groups [-I1 and Groups IV-VIE do not
thare; Grawp IV has the special technieal feature of an a tresirment based upon ared polypeptide. which Groups I-IIE
and Groups ¥-VE do oot share; Group ¥ has the special technical feature of a process for disgnosts of disease based
upan expression of’ protein, which Groups I-IV and Groups VE-VII do not share; Group VI has the special 1echatcat
feawure of an of a method for identifying compounds which inhibit pelypeptide acGvity, which Groups IV and Groups
VII do not share; Group V1T has the special technicaf feature of 3 method for inducing an immusological response,
which Groups I-VI do not share..

Form BCT/ASA/21T (extra sheet) {July 1998)#
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