US 20100058488A1

a2y Patent Application Publication (o) Pub. No.: US 2010/0058488 A1

a9 United States

Nakajima et al.

43) Pub. Date: Mar. 4, 2010

(54) PROTEIN FORMULATIONS COMPRISING

Publication Classification

§1-5 (51) Int.CL
AOIK 67/033 (2006.01)
(75) Inventors: Toshihiro Nakajima, Kanagawa gg% gjg;‘; (2010.01)
. (2010.01)
(JP); Naoko Yagishita, Kanagawa A01K 67/00 (2006.01)
(JP); Tetsuya Amano, Kanagawa GOIN 33/53 (2006.01)
(P) CO7K 14/00 (2006.01)
CO7K 2/00 (2006.01)
A6IK 38/16 (2006.01)
Correspondence Address: CO7K 16/00 (2006.01)
MORRISON & FOERSTER LLP AG6IP 35/00 (2006.01)
12531 HIGH BLUFF DRIVE, SUITE 100 AG6IP 25/28 (2006.01)
SAN DIEGO, CA 92130-2040 (US) (52) US.CL ... 800/9; 435/350; 435/352; 435/353;
435/354; 435/363; 435/325; 435/357, 435/355;
800/21; 800/10; 435/7.21; 530/350; 530/300;
(73) Assignee: LOCOMOGENE, INC., 514/12; 530/387.1
Kanagawa (JP) (57) ABSTRACT
The present inventors discovered that knockout mice whose
(21) Appl. No.: 11/994,327 S1-5 gene function is lost develop age-related diseases or
symptoms. In such knockout mice, bone mineral content,
. bone mineral density, and bone strength were found to be
(22) PCT Filed: Dec. 28, 2005 decreased, and the number of osteoclasts in bone tissues was
found to be increased. Analysis of osteoclast-forming ability
using bone marrow cells derived from the knockout mice
(86) PCTNo.: PCT/JP2005/024137 revealed that osteoclast-forming ability is enhanced and
osteoclasts are larger in the knockout mice than in wildtype
§ 371 (0)(D), mice. When purified S1-5 protein was added to this in vitro
(2), (4) Date: Mar. 19, 2009 system, osteoclast-forming ability was inhibited. Further-
more, administration of purified S1-5 protein to osteoporotic
model mice showed that this protein has the effect of improv-
(30) Foreign Application Priority Data ing osteoporosis. The above findings demonstrate that S1-5
protein is useful for treating and preventing age-related dis-
Jul. 1,2005  (JP) cecevvveviiene PCT/IP2005/012251 eases such as osteoporosis.
BatnH I FRAGHERT 24 k

WILD TYPEALLELE F———

*TRANSLATION INITIATION SITE

sml T-mm Baml-l‘ Bglx B?th ETR:_! s-ll Bcimﬂx BIl BamH 1 Sull
{ \\\ ‘\\
] ~, ~,
1 \\ AN
} \\ \\\
H BamH 1> g 1 EcoR T Bal KERQH 1 gl Nt

N . Tt
TARGETING VECTOR | Lac2iNeo LI or s

8ui1 Tsmﬂ'l BamHi B‘ﬂln 8amH1 BamH EcoR I Sal)BamH 1BgiH BamH1 Sal

-

——
MUTANT ALLELE  3teot
T

(L POSITION OF THE PROBE USED FOR ANALYSIS )




US 2010/0058488 A1

Mar. 4, 2010 Sheet 1 of 67

Patent Application Publication

(ssx1vMv 301 g38n 380M4 3 40 RS04 |

. A¥9.IN3noved X Humg \
f 1

joons 3 13 (1Y INVINK

7 T i o ey
1S [Humg WIBH 1 KURAT (03 [ Y003 THUSE [ Huvg B YHues  Twueg g

ysad OoNizow] [}==— UOLOIAONLIONVL
N\ -, )
19N E__m.zs‘m. g 1003 Ee,_m/n:.“an “
N\ 1// !
/r/ III/ _ m
// ’ t!l/ H “
:hﬁeé EL Eer _:m Ea”om 1 Hiseg Enm _;__5 E__L_ _:am

4

J1IS NOLLYLLINI NOILYISNYYL «

ey ATV 3dAL TTIM
1 ¥'2 DEROVE | Hueg

FIG. 1



Patent Application Publication Mar. 4,2010 Sheet 2 of 67 US 2010/0058488 A1

A

HETEROZYGOUS
MOTANT MOUSE
HOMOZYGOUS

NMUTANT MOUSE

L
e
=
=
=

DIGESTION USING BamH 1

§ HETEROZYGOUS

| WILD TYPE
{ HOMOZYGOUS
2% MUTANT MOUSE

(TOTALRNA 15 1 &)

FIG. 2



US 2010/0058488 A1

Mar. 4, 2010 Sheet 3 of 67

Patent Application Publication

HOWNLYIAIT ANV STUISY

STHVN3HL
40 SISOMOIN

30V FHL
NO SRINCNI NINS

HdV49010Hd
AVEX

AHdOYLHIdAH ISYUT

SSOTHIVH
ANV SISOHA

(ONINOOYS INTNDINA)
39V JHL NO STRENCNI NINS

nwxn_s_wo._.o:n_ zw:z,
(a710 SYIIM-LI 70 SHINOW-3Z

FIG. 3A



US 2010/0058488 A1

Mar. 4, 2010 Sheet 4 of 67

Patent Application Publication

937 GNIH 9371 ONIH
JHoN 143

3HdYHDOLOHd
- NIHM
STIVN JHL Y (arosu=aM-LLL)
40 SISONI3N

Q710 SHLNOW-9Z

-QZZIEONNI
S13SNOM HL

SISOH

Q3H4V390L10Hd NIHM

dAY

FIG. 3B



Patent Application Publication Mar. 4,2010 Sheet S of 67 US 2010/0058488 A1

KYPHOSIS

X'RAFOGRAPH

26-MONTHS OLD A

(111-WEEKS OLD)
WHEN PHOTOGRAPHED

FIG. 3C



US 2010/0058488 A1

Mar. 4, 2010 Sheet 6 of 67

Patent Application Publication

10 (SHFM-yLL)
o SHINOW-Z
& '6601 :ON TWININY

g 1] Am.._mm,mﬁ%
% 'S0k "oﬁgz«

an sz

wil]
2101 6_.__‘%&%

ale m*vw.mmglmvmmv
5 e

a0 (8%

3

m |

-F5-18

FIG. 4



US 2010/0058488 A1

Mar. 4, 2010 Sheet 7 of 67

Patent Application Publication

o (sxFamze) - ao{gxEEmMe)
. SHINOWE  SHINOW<
5 WYE1ONTYNINY  ©'S05ET 0N TYIWINY

ao (syFamae)
SHINOK6

127986 0N WHINY

a10 (SYIIMTH
, SHINOW-L
A8 'TECET -ON TYRINY

L

518

a0 (SH3IN8T)

“TgaRiam

]

SHINCIN-9

£ AALAUM .

FIG. 5



Patent Application Publication Mar. 4,2010 Sheet 8 of 67 US 2010/0058488 A1

S1=5~/-

' 0: LB440,
Sy 54, &
(27-WEEKS) OLD

ANIMAL NO: LB489, )
(ZZ-WEEKS) OLD

NIMAL NO: LB512,
X T
(13-WEEKS) OLD

FIG. 6



US 2010/0058488 A1

0/0 - L/0f %00 | L/0}| %00 |1/0| %00 66-58
6/L | %8LL [2/0] %00 |E/L | %EEE | 0/0 | - 8-v9
/T | %008 [9/1] %LoL |Lk/e]| %e8l | §/0 | %00 £9-EY
0C/2k %009 (L/0| %00 [SL/2| %EEL | 8/0 | %00 (4844
ce/v|%eel | L[0] %00 [8L/1] %99S | 2/0] %00 1¢-0
~-6-18 | mn_,>._. atm -8-1S mn;_._. alm (SYIIMIDY

g

Mar. 4, 2010 Sheet 9 of 67

Patent Application Publication

bl

51618

& 3dALOTM

FIG. 7



Patent Application Publication Mar. 4,2010 Sheet 10 of 67 US 2010/0058488 A1

N.S. + THE NUMBERS ABOVE

— N.S THE BARS INDICATE “N".
, 2 8 m 3
130 _1.118 15 511 I , 1
T
= 7 — 7 95°
o0 H 7 7 ’
, | A % CIWILD TYPES
2 7 7 _
=] Z Z 8153
2l ul nl
2 _ -
50 % 7 /
/ ‘M
30 74 : : .
0~21 22..42 43~863 64~84 85 ~89
AGE (WEEKS)
P<0.05
130 \ Pf_g{os
122 7, 634 !
7 N ; N1 95°
2 0 "N NWILDTYPES |
& £81-54-$
w70 PN
2 N
_é. 50 E\
N
s0 LN S :
021 22..42 4363 B4~84 B5~99

AGE (WEEKS)

FIG. 8



US 2010/0058488 A1

Mar. 4,2010 Sheet 11 of 67

Patent Application Publication

-F-5-1§ 3dAL CTM

80baT 06597 <2/9HT 198-19S 958-16S ¥IB-L8S 0/8-185

CURELLEETUETRE LY
(2101 3vHE3LH2A JIOVHOHL B
NIELLCETEERELE Y

{z1-01) IV NN DIOVEOHL O

i

00
00l
002
008
00
0'as
009

~-6~1$ 3dAL QM

158N

v6SHT  €58-188 §58-18S

T Jl_ T
oh

g8

(e4) IV NSA HyaKm W

{21-01)3vHaI LHEA OVUOHL B

{g=PVETILEIA HVBNM
{ZyaLFvEaRLEaA JOVHOH)L T

ﬂ
‘33
bLy

BONE MINERAL DENSITY (g/cm?)

FIG. 9



Patent Application Publication Mar. 4,2010 Sheet 12 of 67 US 2010/0058488 A1

80.0
§ 70.0
m 60.0
=
& THORACIC VERTEBRAE (10-12)
2 >0.0 ~ | LUMBAR VERTEBRAE (1-3
~ 40.0 @ THORACIC VERTEBRAE {10-12)
B | LUMBAR VERTEBRAE (1:3)
2 30.0
2 200
a
L 10.0 | 2 .

0.0 :

WILD TYPE & $1-5 -[-&

80.0
8 70.0 [] THORACIC VERTEBRAE (10-12)
& LUMBAR VERTEBRAE (1-3)
= 60.0 2 THORACIC VERTEBRAE (10-12)
% 50.0 8 LUMBAR VERTEBRAE (13)
;.; 40.0
% 30.0
& 20.0
3 A

0.0

WILD TYPE & $1-5 -/-¢

FIG. 10



US 2010/0058488 A1

Mar. 4, 2010 Sheet 13 of 67

Patent Application Publication

I~ 6-18 AdAL GTIM

SRR
30 %) VHIXON M
LIVHS 150N
IHL 40 LNIOGIN

YHONIS
3HL A0 b7} AR

{vioD ¥ado

= l

T govdT  96SH7  2/SET L98-L8S 959-€S $.8-18S 0.8-16S

T

00

0'G

001
051
002
0gg
002
0'se
(131)4
oGy

BONE MINERAL DENSITY (glem?)

VHOWE 3HL o |

40 ¥l ToIXONdM

13VHS TRIOW e
3HL 20 INIOACIH
V0N
3HL 40 Vi VLSID
{1101 ¥NK3AD

YL g

- 6~18 JdAL I
ye3da £88-188  S58-i€S
. . . r 1070 .\.m
05 &
0°04 m

QU LT

aL oL 3

051 & iNIOdaIM L3YHS
002 & VI TYHIXONd

008

¥V VLSIO

FIG. 11



Patent Application Publication

o
o

'50.0

45.0
40.0
35.0
30.0

20.0
15.0
10.0

{;woB) ALISNIA TYHIANIN 3NOE

om
oo

Mar. 4, 2010 Sheet 14 of 67

US 2010/0058488 A1

[IFEMUR (TOTAL)
gaDISTAL 1/4 OF THE
ZFEMORA

g MIDPOINT OF THE
FEMORAL SHAFT

PROXIMAL 1/4 OF
M HE FEMORA

2

WILD TYPE & $1-5~[-a

25.0 |

WILDTYPES  ° S1-5-/-Q

- FIG. 12

CJFEMUR (TOTAL)
- DISTAL 1/4 OF THE
2 :EMORA

e MIDPOINT OF THE
FEMORAL SHAFT

g PROXIMAL 1/4 OF
THE FEMORA




Patent Application Publication Mar. 4,2010 Sheet 15 of 67 US 2010/0058488 A1

"SB1-856 (WILD TYPE £ 69-WEEKS OLD)

LB584 €S1-5 -/~ FI6B-WEEKS OLD) LB57 (§1-5 -/~ 274-WEEKS OLD)

FIG. 13



Patent Application Publication Mar. 4,2010 Sheet 16 of 67 US 2010/0058488 A1

SSI; STRESS/STRAIN INDEX

SSI

fa

) |
o o o = s =S
L2 8 2 = &
BONE MINERAL DENSITY OF

THE CORTICAL BONE (mgicm3)

4 o0

Y- —]

BONE MINERAL CONTENT OF
THE CORTICAL BONE (mg/mm)

FIG. 14



US 2010/0058488 A1

Mar. 4, 2010 Sheet 17 of 67

Patent Application Publication

(sM3am 3ov
001 08 09 ov 02 0
0
% . 0s
v v © [o] o~
W l\l ml—'mo > M 3 voD <¢n~uw ° 0 00} m
o] Q\d\ m o m
4$-/+G6-iSv § v g% "o =
P = 0StE
.
¥ 3dALC Mo 5 _ 002 z
05z <
00€
(SW3am) 3oV
00} 08 09 ot (174 0 o
— T o s 0s
%0 & g o QO \nl,u:
o -FG-iSo R o | WE
\4 &B‘ o
L -+G-|Sv oo & o S 0§t m
|2 34AL UM . o1 ooz x
v . 0 OmN =
00e

FIG. 15



Patent Application Publication

- NN W
Q U o
o Qo Q

NTx (nm/mmcr)
8 8

(4]
o O

NTx (nm/mmcr)
o
o

Mar. 4, 2010 Sheet 18 of 67

US 2010/0058488 A1

= THE NUMBERS ABOVE
THE BARS INDICATE “N”.

[J WILD TYPE
M S1-5+/-&
S1-5--

5
T N.S.
6 1.‘0 |
1 |
0~21 55,47  43~63  64~84
AGE (WEEKS)
* % P<0.05

AGE (WEEKS)

FIG. 16

ENEREA

WILD TYPE &
a S1-5+-¢|
Si~57-2

64»-f84



Patent Application Publication Mar. 4,2010 Sheet 19 of 67 US 2010/0058488 A1

(99.WEEKS OLD)
1108 (117-WEEKS OLD)

LB441 (49-WEEKS OLD)

o
SR
(1nTrae

(

LB489 (39.WEEKS OLD)

5% ey
T Cowsia et
AT

et o
s

g
o
wy
X
n
L
%
o
e
N
™
1)
m
ol
—
a9
o
(2]
E
N
¥
[
(24
m
-l

o~

=] ‘

o

({2

i

i

=

123

o~

St

2

&

m

W
~

1

ki
vy



US 2010/0058488 A1

Mar. 4, 2010 Sheet 20 of 67

Patent Application Publication

(@10 SYIIM-LI1)EOLL

_a.._o SMIIAM-¥2) v2567T

-/~ §-18

| L 3dA1
S

G. 18

FI



US 2010/0058488 A1

Mar. 4, 2010 Sheet 21 of 67

Patent Application Publication

JNO8 TVOLLH0D W g}
Wt st % _ §T730 (+) dvailL
] ' ) 0.2 4
(10 SHINOW-6Z) -1-G— 'S  [(Q10 SHINOW-$Z )3dAL GTIM
00F % B0

B R L
3 .

ik

L o

(@70 SHINOIN-62) -G]S

(G110 SHINOW-¥2) 12 3dAL OTIM

ONINIVLS dVil

FIG. 19



Patent Application Publication Mar. 4,2010 Sheet 22 of 67 US 2010/0058488 A1

l

= T

- v

a

=t

=)

al
S ‘ ot
S
N/
0.
b= o
S
N7
L.

A 0o 9§ @ ©
&8 = - & 9 9
o o o o o o

PIXELS

FIG. 20



US 2010/0058488 A1

Mar. 4, 2010 Sheet 23 of 67

Patent Application Publication

-} 6-1S N
dAL UMD

001

(/Bu)
0L THNVH

000
50°0

0o
E.om
020

0500

Ge'0

oyo

(9=v)

ONINIVLS dVil

U

L Avad

--6-1 SN
3dALaUMO

204

o1 (u/Bu) THNVH

0

$8888¢9%
- - -
NUMBER OF TRAP-POSITIVE

MULTINUCLEATED CELLS

FIG. 21A-C

i

JONVHOXS WNIaIW

(Tw/Bu ool ‘0t ‘01)

(1w/Bu 05)

459N

STTaM 96 /STI30:01 X | STIZ) MOYNVIN INOE-FG- [ SAdALATM} ¥




Patent Application Publication Mar. 4,2010 Sheet 24 of 67 US 2010/0058488 A1

w !
. T
W
9 .
= 0
=4
2
P4
]
T
‘1 . '
v
w
:8
a _
&% D
o X
Lt
: o
8 8 8 8 & o =3
S o Q o Q 9 (]
e ©® o B =t ol
o [V - - E
PIXELS
o il

FIG. 21D-E



US 2010/0058488 A1

Mar. 4, 2010 Sheet 25 of 67

Patent Application Publication

@0 SHINGW-82 )

Lfety

i3

FIG. 22



Patent Application Publication Mar. 4,2010 Sheet 26 of 67 US 2010/0058488 A1

SB1-739 (20)
SB1-814 (1)
WILD $B1-738 (20)

TYPE
2 | sB1~815(i1)

sB1-818 (11)

1B438 (22) |
LBA4B7 (18)
s | LBSIt ®
LB514 (8)
1101 (112)

: o
S1-9 LB440 (22)

LB488 (16)
-y LB512 (8)
1103 (112)
1097 (112}

*NUMBER IN PARENTHESIS
INDICATES AGE IN WEEKS.

fem



Patent Application Publication Mar. 4,2010 Sheet 27 of 67 US 2010/0058488 A1

- )
7 1097 & o {g
D
73 1103 ‘zg
0N
R 1101 | =
o] LB512
- o |8
l—1 LB489 g
A4
et | B440 |
i . =
N
o LB514 SN
|| | 2
 RRNRRRRORRaR RN LB511 ®
|t L B4
PI’_,_Ll :::: - LB487 Lz
o] | B438 w
l - SB1-818 =
T 1 1T T 1 - =
C l l SB1-815 | of E%
-~ : >
rj | SB1-738 P =
I 1T T 1 1 1 S8
I T 1 l SB1-814 5 o
[ ] SB1-739 =
i i 1 1 i
o o o o o 9 <
S 8§88 ¢2 °



US 2010/0058488 A1

Mar. 4, 2010 Sheet 28 of 67

Patent Application Publication

00¢x

“SHIIN N 30V STIVIIAN
SISIHINTNV B HIEVNN »

(01l) ¢€0is

Sl MR

g-18




US 2010/0058488 A1

Mar. 4, 2010 Sheet 29 of 67

Patent Application Publication

AGOSILNY S-1S-ILNV 1078

INVLYNY¥3dNS F¥NLIND

9 ¢ ¥ £2 L d N

ying

LIVHLXI T33O

9 § # €2 L d N

ind

. 26

FIG



Patent Application Publication Mar. 4,2010 Sheet 30 of 67 US 2010/0058488 A1

- 666738080

-

26--2129313———3 N P

=

= &

| = £
r <C

e

=2 0

w i

w2

. E_‘f
o . =
o l 53
= Om

12

59 N

4649 .

0 40 42—

NP1

FIG. 27



US 2010/0058488 A1

Mar. 4, 2010 Sheet 31 of 67

Patent Application Publication

AGOGILNY &

INVIVNY3ANS FANLIND

9_55 ErEE SZ ELLLOL 9 1

BULK1

ISINY 1078
LOVELXE T120

96 19 ¥ £ BE ST EVILOE Y L

BULK1

.28

FIG



Patent Application Publication Mar. 4,2010 Sheet 32 of 67 US 2010/0058488 A1




Patent Application Publication Mar. 4,2010 Sheet 33 of 67 US 2010/0058488 A1




US 2010/0058488 A1

Mar. 4, 2010 Sheet 34 of 67

Patent Application Publication

eigl
eaNze
eqanLe
BNzt
[Ae) 2
eqaiey

ed®ivs:

LHOIEM
HVIRDF0W

NIvwoa N-493 - i

SIH- k2518

SIH-C- 13618

SIH-§-13°5"}S
B SIH-- L35S
SIH-G- 13518
§ SIH-0-13-GLS

SIHG1S

TVNOIS

FIG. 31



US 2010/0058488 A1

Mar. 4, 2010 Sheet 35 of 67

Patent Application Publication

FIG. 32A



Patent Application Publication Mar. 4,2010 Sheet 36 of 67 US 2010/0058488 A1

81-5-FLAG

$1-5 (E1-6)-FLAG
S1-5 (E1-5)FLAG
$1-5 (E1-4)FLAQ
S1-5 (E1-3)FLAG
Si-5 (E1-R)FLAG
s1-5 (E1)}-FLAG 8
CONTROL |

CULTURE SUPERNATANT

(kDa)

S1-5-FLAG
S1-5 (E1-6)FLAG
S1-5 (E1-6)-FLAG
51-5 (E1-4)FLAG

S1-3 (E1-3)FLAG
S1-5 (E1-2)FLAG

s1-5 ENFLAG
coNTRoL [

LYSATE

(kDa)
250
150
100

75
50
37
25
20

FIG. 32B



Patent Application Publication Mar. 4,2010 Sheet 37 of 67 US 2010/0058488 A1

1 2 3 4 5 6 FULL LENGTH

FULL LENGTH :S1-5 493 aa GakDay
6: S1~5-E1-6 378 aa “2kDa)
5- §1-5-E1-5 333 aa G6kD2)
4 S1-5-E1-4 293 as 32kDa)
a. §1-5-E1-3. 253 aa Q7kDa)
2. S1-5-E1-2 213 sa 22kDa}
1- S1-5-E1-1" 172 =a (iskDa)

FIG. 33



Patent Application Publication

GSH BEADS ELUATE

INPUT |PELUATE IPBEADS FLAGELUATE

oty

Mar. 4, 2010

B i
el ey

o 7

Va2
R
Vot

PR

o

1D
;_E
o R
E=
<
—
®)
|
oM

FIG. 34

Sheet 38 of 67

v i L

ST R

o i R R

TR R
Loty

e
AL

ANTI-FLAG
ANTIBODY

Y
v

BLOT.

US 2010/0058488 A1



US 2010/0058488 A1

Mar. 4, 2010 Sheet 39 of 67

Patent Application Publication

31vSAT  WNIAAN

§ — og

ATV

ST130 080L1H

- 0% 0§
il e G, -—GL
e 0S5} (eam)
| — 052
+ - + — 13SVQILd3dOIATD

(6u 0z1) SIH-S-1S Q3HINNd  (Bu 02) SIH-S-1SCAIHNN

.35

FIG



Patent Application Publication Mar. 4,2010 Sheet 40 of 67 US 2010/0058488 A1

RECOMBINANT FRAGMENTED S1-5
A silbiia

RECOMBINANT ST-5~His
20 50 ng

FULLLENGTH:S1-5 193 2a(54kDa)
451-5-E1-4 293 aa (32kDa)
3.51{-5-E1-3 253 aa (27kDa)

.2 1'S1-5-E1-1 172 aa {18kDa)

FIG. 36



Patent Application Publication Mar. 4,2010 Sheet 41 of 67 US 2010/0058488 A1

BSA (1 9)
1.00.50.25 0.1

=
prry

BEADS AFTERELUTIO

50 mM MALTOSE
34512345

20 mM MALTOSE

i

BSA (ug)

123458 6 1 21.00502501

25 BLOT: ANT|-S1-5 ANTIRODY

250
160
100
75
§0
7

20 mM MALTOSE

10 mM MALTOSE
i

BEADS BEFORE ELUTION £
FLOW THROUGH

¥

MBP-
S15

FIG. 37



Patent Application Publication =~ Mar. 4,2010 Sheet42 of 67  US 2010/0058488 A1

-

—_ 3

) St

2 5
122

7 2%

D » @

] (T

g GE

g = + BSA (1 9)

521521 10050201

MBP-S1-5— * S5 | . .

ot altn

S1-5 —

MBP —> 2
PRESCISSION

FIG. 38



Patent Application Publication Mar. 4,2010 Sheet 43 of 67 US 2010/0058488 A1

A [51:5-1- BONE MARROW CELLS 1X 10°CELLS 186 WELLS |

W

MEDIUM

M-CSF (50 ng/mk)  RANKL #(100 ngmL) EXCH:NGE
+

' — —
DA!( (4] DA[Y 2 DAY 4 ‘DAY S
Yo s1 5(0’10 s1—5(g 10 :‘I"RAP STAINING
- gx;_ 15 ég 'nE&mL) 30, 100 ng/mL)- 30, 100 ng/mb) o=
S1-5-His PROTEIN DERIVED FROM CHO-K1CELLS
== 700
LU
22 800 _
o W .
500 ‘
55 ] u S1-5-f-
o=z 300 N
BE 200 -
E= .
== 100
-— 0 1 . i |
0 10 30 100

(ng/mL)

FIG. 39



Patent Application Publication Mar. 4,2010 Sheet 44 of 67 US 2010/0058488 A1

S1-5-His PROTEIN DERIVED FROM CHO-K1CELLS

100

(4]
O

[8)]
o
M

= S1-6-/

8
.{

-
.

NUMBER OF TRAP-POSITIVE
MULTINUCLEATED GIANT CELLS

(ng/mL)

FIG. 40



Patent Application Publication Mar. 4,2010 Sheet 45 of 67 US 2010/0058488 A1

S1-5-His PROTEIN DERIVED FROM CHO-K1CELLS
0 ng/mL 16 ng/mL 30 ng/mL 100 ng/mL

8164-

* 100

FIG. 41



US 2010/0058488 A1

Mar. 4, 2010 Sheet 46 of 67

Patent Application Publication

w/Bu 002
qw/Bu 001
w/Bu g
Juw/bu 01
w/bu o

X

v

0005
00004
0005
00002

000S¢

0000¢

ST130 IM-OHD WOUL GIAM3A NIZLOYd SIH-G-1S

PIXELS

FIG. 42A



US 2010/0058488 A1

Mar. 4, 2010 Sheet 47 of 67

Patent Application Publication

/B
ST130 L

1S (w/Bu o1)
W-0OHO WOH4 d3AN3AA NIFLOY

Y|

ilj/Bu 0) 4~

d SH-G-1S

42B

FIG.



Patent Application Publication Mar. 4,2010 Sheet 48 of 67 US 2010/0058488 A1

$1-5-His TRUNCATED PROTEIN
DERIVED FROM CHO-K1 CELLS

800
700
600
500
400
300
200
100

m 51-5-/

NUMBER OF TRAP-POSITIVE
MULTINUCLEATED CELLS

0 10
s1-5-E1-2 (ng/mL)

FIG. 43



Patent Application Publication Mar. 4,2010 Sheet 49 of 67 US 2010/0058488 A1

81-5 TRUNCATED PROTEIN DERIVED FROM CHO-K1 CELLS

m% 200
F>-"c_> 180
B 160
?-_g 140
2 120
é?‘-‘! 100 = S1-5/-
51 80
o 60
B2 40
55 7 1 |

0 10
S1-5-E1-2 {(ng/mL)

FIG. 44



Patent Application Publication Mar. 4,2010 Sheet 50 of 67 US 2010/0058488 A1

915 TRUNCATED PROTEIN DERIVED FROM CHO-K1 CELLS
0 ng/mL 10 ng/mL

g

ER




Patent Application Publication Mar. 4,2010 Sheet 51 of 67

W

NUMBER OF TRAP-POSITIVE
MULTINUCLEATED CELLS

160
140 7
120

100

[ RAW264.7 25X 10°CELLS |96 WELLS |
RANKL (100 ng/mL) MEDIUM EXCHANGE

¥
| —
DAYO DAYZ DAY3
) i
$1-5 (0, 10, 30, $1-5 (0, 10,30,  TRAP STAINING
100, 200, ng/mi.) 100, 200, ng/mL) (n=5)

US 2010/0058488 A1

81-5-His PROTEIN DERIVED FROM CHO-K1 CELLS

80

60
40
20

0

(ng/mL)

FIG. 46

I RAW264.7



Patent Application Publication Mar. 4,2010 Sheet 52 of 67 US 2010/0058488 A1

g1-5-His PROTEIN DERIVED FROM CHO-K1 CELLS
10 ng/mL 30 ng/mlL

o ngfnil.
™ ®.




Patent Application Publication Mar. 4,2010 Sheet 53 of 67 US 2010/0058488 A1

:
= 5
O <
— e
i -
e S~
2 &
=z
O —
7 o
2 | 2
= i
i
o
2 ®E
= o
% 1 £
(=]
= o
il .
o
oz
(am
>
] ; ©
L.
u:: |
~ o o
»3IREBIF
NUMBER OF TRAP-POSITIVE
MULTINUCLEATED CELLS

=

FIG. 48



Patent Application Publication Mar. 4,2010 Sheet 54 of 67 US 2010/0058488 A1

WMRAW264.7

§ -
= o
2|+ 3
p)
m -
LLl
oz
U.—- (o]
- =
Ll
QO
<( J
2 g
o

E':-_ = ® %
o £
[T
=
o
= =
=
-
@)
oz
O- o
o) H
D

23888888/ °

" NUMBER OF TRAP-POSITIVE

MULTINUCLEATED CELLS

FIG. 49



Patent Application Publication Mar. 4,2010 Sheet 55 of 67 US 2010/0058488 A1

WRAW264.7

-

GST-S1-5 PROTEIN DERIVED FROM E. coli
10
(ng/mL)

100 200

IC,, = 22.7 ng/mL

30

3

1

o Q o o
3 ¥ & &
NUMBER OF TRAP-POSITIVE

MULTINUCLEATED CELLS
FIG. 50

o O
o

>~



Patent Application Publication Mar. 4,2010 Sheet 56 of 67 US 2010/0058488 A1

GST-S1-5 PROTEIN DERIVED FROM E. coli




Patent Application Publication Mar. 4,2010 Sheet 57 of 67 US 2010/0058488 A1

WRAW264.7

(=]
O
N.
=
¥ 3
LLI h
=
2
pus S
)
Ll
_>- P
2 4 o
| =4
0 S
= £
= -
(@]
o
.
= -
(/p]
S
-]

0o o o o
88000
n < o 0 v

NUMBER OF TRAP-POSITIVE
MULTINUCLEATED CELLS

FIG. 52



US 2010/0058488 A1

Mar. 4, 2010 Sheet 58 of 67

Patent Application Publication

5. nd

/34

1100 "3 NOY A3ARIAA NIFLOYd LSO

FIG. 53



Patent Application Publication Mar. 4,2010 Sheet 59 of 67 US 2010/0058488 A1

PRESCISSION PROTEASE-TREATED GST-81-5 PROTEIN
500 '
T

ICs, = 6.2 ng/mL

B
o
o

MRAW264.7

0}
o
o

N
o
o

-
Q
Q

NUMBER OF TRAP-POSITIVE
MULTINUCLEATED CELLS

Q




Patent Application Publication Mar. 4,2010 Sheet 60 of 67 US 2010/0058488 A1

PRESCISSION PROTEASE-TREATED GST-51-5 PROTEIN




Patent Application Publication Mar. 4,2010 Sheet 61 of 67 US 2010/0058488 A1

PRESCISSION PROTEASE-TREATED GST PROTEIN

w500
> 0
E 400
(9p]
Q R
&0 . RMRAW264.7
o~ 30
2
%c:_zg 200
r =
w = 100
ED
:)E 0
= 0 1 3 10 30
(ng/mL)

FIG. 56



Patent Application Publication Mar. 4,2010 Sheet 62 of 67 US 2010/0058488 A1

PRESCISSION PROTEASE-TREATED GST PROTEIN
0 ng/mL 1 ng/mlL 3 qg/mL

FIG. 57



Patent Application Publication Mar. 4,2010 Sheet 63 of 67 US 2010/0058488 A1

SHAM OVX/GST OVX/GST-81-5
+PRESCISSION  +PRESCISSION

9% CHANGE
o

SHAM ~ OVX/GST OVX/GST-S1-5
+ PRESCISSION  +PRESCISSION

FIG. 58



Patent Application Publication Mar. 4,2010 Sheet 64 of 67 US 2010/0058488 A1

13.0
=
= 1.0
<
S
= 90
=
=
X 70
=
5-0 : 4 ) i =
z =5 B+ O
= 73]
O gae
§co o
ouw o w
o
o o

FIG. 59



Patent Application Publication Mar. 4,2010 Sheet 65 of 67 US 2010/0058488 A1

OVX|

OovX|/
GST + PRESCISSION GST-S1-5 +PRESCISSION

SHAM

FIG. 60



US 2010/0058488 A1

Mar. 4, 2010 Sheet 66 of 67

Patent Application Publication

NOISSIOSFUd +G-18-1S

0 O O O o
SEER
(CELLS/FIELD)

(=
wn
o

(]
w0

O/XAO NOISSIOSTUA+1SOXAC WYHS
ki
[
100> L0'0>d
WYHS

NOISSIOSAd+5-1S-1SO/XAO  NOISSIOSTUd +1SO/XAQ

8 28
T T N M
NUMBER OF OSTEOCLASTS

o
0

FIG. 61



Patent Application Publication Mar. 4,2010 Sheet 67 of 67 US 2010/0058488 A1

42.0
40.0
38.0
36.0
34.0
32.0
30.0

BONE MINERAL DENSITY(mg/cm2)

SHAM OVX/GST OVX/GST-51-5
+PRESCISSION +PRESCISSION

SHAM OVX/GST  OVX/GST-815
+PRESCISSION  +PRESCISSION

FIG. 62



US 2010/0058488 Al

PROTEIN FORMULATIONS COMPRISING
S1-5

TECHNICAL FIELD

[0001] The present invention relates to non-human knock-
out animals whose S1-5 gene has been made defective and
which have developed age-related diseases or symptoms, and
methods for producing such animals. The present invention
also relates to methods of screening for preventive or thera-
peutic agents for age-related diseases or symptoms, in which
the methods comprise administering candidate substances to
the above-mentioned animals. Furthermore, the present
invention relates to cells isolated from the non-human knock-
out animals, and their uses, as well as S1-5 proteins and their
uses.

BACKGROUND ART

[0002] Rheumatoid arthritis (hereinafter abbreviated as
RA) is a systemic chronic inflammatory disease that shows
abnormal proliferation of synovial tissues in the joints. Syn-
ovial cells are fibroblast-like cells that form layers one to six
of the epithelial-like layers in the synovial membrane in
joints, and are thought to provide proteoglycans and hyalu-
ronic acids to the synovial fluid. Synovial tissue proliferates
in the joints of RA patients, causing various symptoms to be
observed, including multilayered structures and the invasion
of inflammatory cells.
[0003] In the process of conducting research to elucidate
the molecular mechanisms behind the development and
progress of RA, the present inventors discovered a gene
strongly expressed in the synovial tissues of RA patients. The
protein encoded by this gene was named synoviolin, after the
synovial cells which are the tissues in which the protein is
expressed (Patent Document 1).
[0004] From biochemical binding experiments on this pro-
tein, the present inventors elucidated the presence of S1-5
(also known as EFEMP-1, FBNL, FBLN-3, etc), which is a
synoviolin binding factor. S1-5, isolated by the present inven-
tors, is the first protein to be isolated as a synoviolin binding
factor.
[0005] S1-5wasisolated as a gene overexpressed in human
diploid fibroblasts (Leucka-Czernik, B. et al., Mol. Cell. Biol.
15:120-128, 1995). In terms of structure, epidermal growth
factor (EGF)-like domain and fibrin-like domain, which pro-
mote DNA synthesis (cell growth) were discovered in S1-5.
Further, there are recent reports that S1-5 mutation is related
to Malattia Leventinese (ML) and Doyne honeycomb retinal
dystrophy (DHRD) (Non-Patent Document 1).
[0006] However, the detailed function of S1-5 is unknown,
and the phenotype of individuals made S1-5 deficient is not
clear.
[0007] [Patent Document 1] WO02/052007 pamphlet
[0008] [Non-Patent Document 1] Stone, E. M. et al., Nature
Genetics 22: 199-202, 1999

DISCLOSURE OF THE INVENTION
Problems to Be Solved by the Invention

[0009] An objective of the present invention is to provide
non-human knockout animals whose S1-5 gene has been
made defective and which have developed an age-related
disease or symptom, and methods for producing such ani-
mals. A further objective of the present invention is to provide
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methods of screening for preventive or therapeutic agents for
age-related diseases or symptoms, in which the methods com-
prise administering candidate substances to the above-men-
tioned animals. Another objective of the present invention is
to provide cells isolated from the non-human knockout ani-
mals, and uses thereof, as well as S1-5 proteins and uses
thereof.

Means to Solve the Problems

[0010] Upon dedicated research to achieve the above-men-
tioned objective, the present inventors discovered that knock-
out mice whose S1-5 gene function is lost will develop age-
related diseases or symptoms. Such knockout mice were
found to have decreased bone mineral content, bone mineral
density and bone strength; and an increased number of osteo-
clasts in their bone tissues. In vitro examination of osteoclast-
forming ability using bone marrow cells derived from these
knockout mice revealed enhanced osteoclast-forming ability
and an increase in osteoclast size compared to using cells
derived from wildtype mice. Adding purified S1-5 protein to
this in vitro system inhibited osteoclast-forming ability and
reduced osteoclast size. Furthermore, the administration of
purified S1-5 protein to osteoporotic model mice and rats
showed that S1-5 protein has the effect of improving
0steoporosis.

[0011] The above findings demonstrate that S1-5 protein is
useful for treating and preventing age-related diseases such as
bone deformation, osteoporosis, Paget’s disease of bone,
hyperparathyroidism, decreased bone mineral density, can-
cellous transformation of cortical bone, hair loss, tissue injury
or necrosis, tumor, breast hypertrophy, ascites, anemia,
bleeding, aging of skin (blotches, dullness of skin, flabby
skin, fine wrinkles, moles, etc.), and aging of nails.

[0012] More specifically, the present invention is as fol-
lows:

[1] a non-human knockout animal showing an age-related
disease or symptom, wherein all or a part of the S1-5 gene
function is lost;

[2] the animal of [1], wherein the loss of all or a part of the
S1-5 gene function is due to a disruption or mutation of the
S1-5 gene;

[3] the animal of [1], wherein the age-related disease or
symptom is at least one selected from the group consisting of
bone deformation, osteoporosis, Paget’s disease of bone,
hyperparathyroidism, decreased bone mineral density, can-
cellous transformation of cortical bone, hair loss, tissue injury
or necrosis, tumor, breast hypertrophy, ascites, anemia,
bleeding, aging of skin, and aging of nails;

[4] the animal of [1], wherein the animal is selected from the
group consisting of zebrafish, mice, rats, guinea pigs, rabbits,
chickens, pigs, sheep, goats, dogs, cattle, monkeys, and chim-
panzees;

[5] a cell isolated from the non-human knockout animal of
any one of [1] to [4];

[6] the cell of [ 5], which is an osteoclast, keratinocyte epithe-
lial cell, blood cell, cancer cell, bone marrow cell, fibroblast,
vascular endothelial cell, dermal cell, muscle cell, nerve cell,
lymphocyte, vascular smooth muscle cell, synoviocyte, hair
papilla cell, hepatocyte, pigment cell, adipocyte, uterine
endothelial cell, or alveolar epithelial cell;

[7] a method for producing a non-human knockout animal
that develops an age-related disease, wherein the method
comprises causing the loss of all or a part of the S1-5 gene
function;
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[8] the method of [7], wherein the loss of all or a part of the
S1-5 gene function is caused by a disruption or mutation of
the S1-5 gene;

[9] the method of [7], wherein the age-related disease or
symptom is at least one selected from the group consisting of
bone deformation, osteoporosis, Paget’s disease of bone,
hyperparathyroidism, bone mineral density, cancellous trans-
formation of cortical bone, hair loss, tissue injury or necrosis,
tumor, breast hypertrophy, ascites, anemia, bleeding, aging of
skin, and aging of nails;

[10] the method of [ 7], wherein the animal is selected from the
group consisting of zebrafish, mice, rats, guinea pigs, rabbits,
chickens, pigs, sheep, goats, dogs, cattle, monkeys, and chim-
panzees;

[11] a method of screening for preventive or therapeutic
agents for an age-related disease or symptom, wherein the
method comprises administering a candidate substance for
said preventive or therapeutic agent to the non-human knock-
out animal of any one of [1] to [4];

[12] a method of screening for preventive or therapeutic
agents for an age-related disease or symptom, wherein the
method comprises contacting a candidate substance for said
preventive or therapeutic agent with cells isolated from the
non-human knockout animal of any one of [1] to [4];

[13] the method of [12], wherein the cells are osteoclasts,
keratinocyte epithelial cells, blood cells, cancer cells, bone
marrow cells, fibroblasts, vascular endothelial cells, dermal
cells, muscle cells, nerve cells, lymphocytes, vascular smooth
muscle cells, synoviocytes, hair papilla cells, hepatocytes,
pigment cells, adipocytes, uterine endothelial cells, or alveo-
lar epithelial cells;

[14] the method of any one of [11] to [13], wherein the
age-related disease or symptom is at least one selected from
the group consisting of bone deformation, osteoporosis, Pag-
et’s disease of bone, hyperparathyroidism, decreased bone
mineral density, cancellous transformation of cortical bone,
hair loss, tissue injury or necrosis, tumor, breast hypertrophy,
ascites, anemia, bleeding, aging of skin, and aging of nails;
[15] a method of screening for agents that inhibit osteoclast
function, wherein the method comprises contacting a candi-
date substance for said agent that inhibits osteoclast function
with osteoclasts derived from the non-human knockout ani-
mal of any one of [1] to [4];

[16] an isolated protein, which is any one of (a) to (d):
[0013] (a)a protein comprising the amino acid sequence of
SEQ ID NO: 2 or 4;

[0014] (b) a protein encoded by a DNA comprising a cod-
ing region of the nucleotide sequence of SEQ ID NO: 1 or 3;

[0015] (c) a protein comprising an amino acid sequence
with one or more amino acid substitutions, deletions, inser-
tions, and/or additions in the amino acid sequence of SEQ ID
NO: 2 or 4, wherein the protein is functionally equivalent to a
protein comprising the amino acid sequence of SEQ ID NO:
2 or4; and

[0016] (d) a protein encoded by a DNA that hybridizes
under stringent conditions with a DNA comprising the nucle-
otide sequence of SEQ ID NO: 1 or 3, wherein the protein is
functionally equivalent to a protein comprising the amino
acid sequence of SEQ ID NO: 2 or 4;

[17] a partial peptide of the protein of [16];

[18] the peptide of [17], which comprises the amino acid
sequence of SEQ ID NO: 6;
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[19] a preventive or therapeutic agent for an age-related dis-
ease or symptom, wherein the agent comprises the protein of
[16], or the peptide of [17] or [18];

[20] the preventive or therapeutic agent of [19], wherein the
age-related disease or symptom is at least one selected from
the group consisting of bone deformation, osteoporosis, Pag-
et’s disease of bone, hyperparathyroidism, decreased bone
mineral density, cancellous transformation of cortical bone,
hair loss, tissue injury or necrosis, tumor, breast hypertrophy,
ascites, anemia, bleeding, aging of skin, and aging of nails;
[21] an agent that inhibits osteoclast function, wherein the
agent comprises the protein of [16], or the peptide of [17] or
[18]; and

[22] an antibody that binds to the protein of [16], or to the
peptide of [17] or [18].

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 shows the structure of a targeting vector that
makes the S1-5 gene defective. The lacZ gene was introduced
into the translation initiation site of the mouse S1-5 gene
fragment (the ATG codon that is translated into the first
methionine; indicated by a *), and a neomycin resistance
(Neo) gene was introduced as a positive selection marker
gene. In addition, diphtheria toxin A (DT-A) gene was linked
as a negative marker. In individuals that undergo homologous
recombination, the S1-5 gene becomes defective and [3-ga-
lactosidase is expressed instead. LacZ staining utilizing this
enzyme’s activity enables detection of S1-5 gene expression
from the promoter. The figure also shows the position of the
probe used in Southern blot analysis to confirm genotype.
[0018] FIG.2is photographs showing the results of analyz-
ing the genotype of S1-5 gene mutant mice. (A) shows the
results of subjecting DNA extracted from the tail of the mice
and digested with BamHI to Southern blot analysis using the
probe indicated in FIG. 1. (B) shows the results of Northern
blot analysis.

[0019] FIG. 3A is a set of photographs indicating the phe-
notype of a 26-month old S1-5 knockout mouse. S1-5-/-
male (Animal No: 1101). Kyphosis, hair loss, skin injuries on
the face, necrosis of the nails, breast hypertrophy, as well as
ascites and liver tumors when autopsied.

[0020] FIG. 3B is a set of photographs indicating the phe-
notype of a 26-month old S1-5 knockout mouse. S1-5-/-
female (Animal No: 1097). Kyphosis, difficulty achieving
hemostasis, low hematocrit value, necrosis of the nails, blood
clotting in the ocular fundus, as well as uterine hypertrophy
and blood clotting in the adipose tissues when autopsied.
[0021] FIG. 3C shows photographs indicating the pheno-
type of a 26-month old S1-5 knockout mouse. S1-5-/-female
(Animal No: 1103). Kyphosis.

[0022] FIG. 4 is a series of X-ray photographs showing
bone deformation in wild type mice and S1-5 knockout mice.
[0023] FIG. 5 is a series of X-ray photographs showing
bone deformation in wild type mice and S1-5 knockout mice.
[0024] FIG. 6 is a series of X-ray photographs showing
bone deformation in S1-5 knockout mice.

[0025] FIG. 7: (A) shows photographs indicating the angle
of' backbone curvature in S1-5 knockout mice; and (B) sum-
marizes the proportion of animals developing kyphosis in
different age groups in terms of weeks, based on the angle of
backbone curvature of the S1-5 knockout mice, which is
accomplished by taking X-ray photographs in each age
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group, measuring the angle of curvature of the spine, and
defining the development of kyphosis to be an angle of 95° or
less.

[0026] FIG. 8 shows graphs that summarize the angle of
backbone curvature of S1-5 knockout mice by age in terms of
weeks.

[0027] FIG. 9 shows a photograph and graphs indicating
the results of measuring the bone mineral density of the spine
(thoracic vertebrae (10-12) lumbar vertebrae (1-3)) in S1-5
knockout mice. SB1-855 and such indicate Animal Nos.; the
numbers in the bar graph indicate the age in weeks; and the
numbers in parentheses indicate the angle of kyphosis.
[0028] FIG. 10 shows the results of measuring the bone
mineral density of the spine (thoracic vertebrae (10-12) lum-
bar vertebrae (1-3)) in S1-5 knockout mice. Each bar in the
graph represents the average value for each group, and the
number in the bars indicate n

[0029] FIG. 11 shows a photograph and graphs indicating
the result of measuring the bone mineral density of the femora
of S1-5 knockout mice. SB1-855 and such indicate Animal
Nos., and the numbers on the bar indicate the age in weeks.
[0030] FIG. 12 shows the results of measuring the bone
mineral density of the femora of S1-5 knockout mice. The
numbers in the bars indicate “n”.

[0031] FIG. 13 shows a set of micro CT images of the spine
(thoracic vertebrae (10-12)) of S1-5 knockout mice. SB1-
855, LB594 and such indicate Animal Nos.

[0032] FIG. 14 shows graphs indicating the results of
pQCT measurements on S1-5 knockout mice.

[0033] FIG. 15 shows graphs indicating the urine NTx val-
ues of S1-5 knockout mice. For each individual, a one-week
pooled urine sample was measured.

[0034] FIG. 16 shows graphs that summarize the urine NTx
values of S1-5 knockout mice by age in terms of weeks.
[0035] FIG.17isasetofbone tissue photographs of stained
hard tissue samples of the femora of female S1-5 knockout
mice and wild type mice. SB2-905, LB574 and such indicate
Animal Nos.

[0036] FIG.18isasetofbone tissue photographs of stained
hard tissue samples of femora which are representative
examples of the female S1-5 knockout mice and wild type
mice shown in FIG. 17. SB2-905, LB574 and such indicate
Animal Nos.

[0037] FIG. 19 is a set of photographs showing osteoclasts
in the sections of S1-5 knockout mice, and a table showing the
number of TRAP-positive cells.

[0038] FIG. 20 shows a graph indicating the results of mea-
suring the area occupied by osteoclasts in the tissue sections
of S1-5 knockout mice.

[0039] FIG.21A-C: (A) shows the experimental steps; (B)
and (C) are graphs indicating the osteoclast-forming ability of
bone marrow cells derived from S1-5 knockout mice. (B)
shows the results of using TRAP staining to measure the
number of TRAP-positive multinucleated cells. (C) shows the
results of TRAP solution assays.

[0040] FIG. 21D-E: (D) is a graph showing the results of
measuring the area occupied by TRAP-positive multinucle-
ated giant cells; (E) shows photographs demonstrating the
osteoclast-forming ability of bone marrow cells derived from
S1-5 knockout mice.

[0041] FIG. 22 is a set of photographs showing the results
of making an incision on the tail of S1-5 knockout mice, and
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then using a filter paper to absorb the blood that flows out
every ten seconds. SB1-727, LB438 and such indicate Animal
Nos.

[0042] FIG. 23 is a photograph showing the hematocrit
levels of S1-5 knockout mice. SB1-739, LB438 and such
indicate Animal Nos.

[0043] FIG. 24 indicates the hematocrit values of S1-5
knockout mice. SB1-739, LB438 and such indicate Animal
Nos.

[0044] FIG. 25 shows photographs of Giemsa-stained
blood smear samples produced with blood collected from the
tail vein of S1-5 knockout mice. LB438, LB487 and such
indicate Animal Nos.

[0045] FIG. 26 shows photographs indicating the expres-
sion of S1-5-His protein in CHO-K1 cell lines (bulk) that
stably express the S1-5-His protein. N indicates CHO-K1
cells that were not subjected to transfection; P indicates
CHO-K1 cells that transiently expressed the S1-5-His pro-
tein.

[0046] FIG. 27 is a set of photographs indicating the
expression of the S1-5-His protein in a cloned CHO-K1 cell
line that stably expresses S1-5-His. N indicates CHO-K1
cells that were not subjected to transfection; P indicates
CHO-K1 cells that transiently expressed the S1-5-His pro-
tein.

[0047] FIG. 28 shows photographs indicating the expres-
sion of the S1-5-His protein in a cloned CHO-K1 cell line that
stably expresses S1-5-His. N indicates CHO-K1 cells that
were not subjected to transfection.

[0048] FIG. 29 shows photographs indicating the results of
using 10% SDS-PAGE to separate proteins contained in the
fraction eluted with 250 mM imidazole, and then detecting
the proteins using (A) silver staining; and (B) Western blot-
ting using an anti-S1-5 antibody.

[0049] FIG. 30 is a photograph showing the result of using
10% SDS-PAGE to separate proteins contained in the frac-
tions eluted with 50 mM (A) and 100 mM (B) imidazole, and
then detecting the proteins using silver staining.

[0050] FIG. 31 is aschematic diagram of the S1-5 truncated
proteins.
[0051] FIG.32A s aset of photographs showing the results

of preparing the S1-5-His truncated proteins.

[0052] FIG. 32B shows photographs displaying the results
of preparing the S1-5-FLAG truncated proteins.

[0053] FIG. 33 is a set of photographs exhibiting the results
of using Western blotting with anti-S1-5 antibody to detect
(A) FLAG-S1-5 proteins purified from cells using anti-FLAG
antibody, and (B) FLAG-S1-5 proteins purified from culture
supernatants using anti-FLAG antibody.

[0054] FIG. 34 is a set of photographs exhibiting the results
of using Western blotting with anti-S1-5 antibody and anti-
FLAG antibody to detect S1-5-FLLAG protein purified from
293F non-adherent cells.

[0055] FIG. 35 is a set of photographs showing the results
of'using Western blotting with an anti-S1-5 antibody to detect
S1-5-His protein treated with glycosylpeptidase F.

[0056] FIG. 36 shows photographs exhibiting the results of
using Western blotting to detect GST-S1-5-His truncated pro-
tein purified from E. coli and prescission protease-treated
GST-S1-5 proteins.

[0057] FIG. 37 shows photographs exhibiting the results of
detecting the MBP-S1-5 protein purified from E. coli by CBB
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staining; and by Western blotting with an anti-S1-5 antibody.
“1” indicates the GST-S1-5 protein; “2” indicates the MBP-
S1-5 protein.

[0058] FIG. 38 is a photograph showing the results of using
CBB staining to detect prescission protease-treated MBP-
S1-5 protein purified from E. coli.

[0059] FIG. 39: (A) shows the experimental steps; and (B)
is a graph showing that the osteoclast-forming ability of bone
marrow cells derived from S1-5 knockout mice is suppressed
by S1-5-His protein derived from CHO-K1 cells. (B) graphs
the number of TRAP-positive multinuclear cells.

[0060] FIG. 40 is a graph indicating that the osteoclast-
forming ability of bone marrow cells derived from S1-5
knockout mice is suppressed by S1-5-His protein derived
from CHO-K1 cells. The graph shows the number of TRAP-
positive multinucleated giant cells.

[0061] FIG. 41 is a series of photographs indicating that the
osteoclast-forming ability of bone marrow cells derived from
S1-5 knockout mice is suppressed by S1-5-His protein
derived from CHO cells.

[0062] FIG. 42A is a graph showing a decrease in the area
occupied by TRAP-positive multinucleated giant cells, which
is caused by S1-5-His protein derived from CHO cells.
[0063] FIG. 42B is a series of photographs of stained
TRAP-positive multinucleated giant cells, whose formation
is suppressed in a manner dependent on the concentration of
S1-5-His protein derived from CHO cells.

[0064] FIG. 43 is a graph indicating that the osteoclast-
forming ability of bone marrow cells derived from S1-5
knockout mice is suppressed by the S1-5-His protein. The
graph shows the number of TRAP-positive multinucleated
cells.

[0065] FIG. 44 is a graph indicating that the osteoclast-
forming ability of bone marrow cells derived from S1-5
knockout mice is suppressed by S1-5-His protein. The graph
shows the number of TRAP-positive multinucleated giant
cells.

[0066] FIG. 45 shows photographs demonstrating that the
osteoclast-forming ability of bone marrow cells derived from
S1-5 knockout mice is suppressed by S1-5-His truncated
protein.

[0067] FIG. 46: (A) shows the experimental steps; and (B)
is a graph showing that the osteoclast-forming ability of
RAW264.7 cells is suppressed by S1-5-His protein derived
from CHO-K1 cells.

[0068] FIG. 47 is a series of photographs demonstrating
that the osteoclast-forming ability of RAW264.7 cells is sup-
pressed by S1-5-His protein.

[0069] FIG. 48 is a graph indicating that the osteoclast-
forming ability of RAW264.7 cells is suppressed by S1-5-
FLAG protein derived from 293F non-adherent cells.

[0070] FIG. 49 is a graph indicating that the osteoclast-
forming ability of RAW264.7 cells is not suppressed by S1-5
protein obtained from a cell-free expression system.

[0071] FIG. 50 is a graph indicating that the osteoclast-
forming ability of RAW264.7 cells is suppressed by GST-
S1-5 protein.

[0072] FIG. 51 is a series of photographs demonstrating
that the osteoclast-forming ability of RAW264.7 cells is sup-
pressed by GST-S1-5 protein.

[0073] FIG. 52 is a graph indicating that the osteoclast-
forming ability of RAW264.7 cells is not suppressed by GST
protein.
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[0074] FIG. 53 is a series of photographs demonstrating
that the osteoclast-forming ability of RAW264.7 cells is not
suppressed by GST protein.

[0075] FIG. 54 is a graph indicating that the osteoclast-
forming ability of RAW264.7 cells is suppressed by prescis-
sion protease-treated GST-S1-5 protein.

[0076] FIG. 55 is a series of photographs demonstrating
that the osteoclast-forming ability of RAW264.7 cells is sup-
pressed by prescission protease-treated GST-S1-5 protein.
[0077] FIG. 56 is a graph indicating that the osteoclast-
forming ability of RAW264.7 cells is not suppressed by
prescission protease-treated GST protein.

[0078] FIG. 57 is a series of photographs demonstrating
that the osteoclast-forming ability of RAW264.7 cells is not
suppressed by prescission protease-treated GST protein.
[0079] FIG. 58 shows graphs indicating that administration
of S1-5 protein caused recovery of bone mineral density of
the femora of ovariectomized (OVX) rats.

[0080] FIG. 59 shows a graph indicating that administra-
tion of S1-5 protein caused recovery of bone strength in the
femora of OVX rats.

[0081] FIG. 60 is a set of photographs demonstrating that
administration of S1-5 protein caused recovery of bone con-
tent in the femora of OVX rats.

[0082] FIG. 61: (A) shows photographs demonstrating that
administration of S1-5 protein suppressed the number of
osteoclasts in the tissue section of OVX rats; (B) is a graph
indicating the same.

[0083] FIG. 62 shows graphs indicating that administration
of'S1-5 protein caused recovery of bone mineral density in the
femora of OVX mice.

BEST MODE FOR CARRYING OUT THE
INVENTION

[0084] Hereinafter, the present invention will be described
specifically.

1. S1-5 Genes

[0085] The gene encoding S1-5 is publicly known, and the
S1-5 protein specified by accession number AAA65590
(nucleotide accession U03877), 138449, NP_ 061489 (nucle-
otide accession NM 018894), NP__004096 (nucleotide acces-
sion NM 004105), or Q12805 and similar proteins compris-
ing the activity of binding to human synoviolin protein may
also be used (Leucka-Czernik, B. et al., Mol. Cell. Biol. 15:
120-128, 1995; Heon, E. et al., Arch. Opthalmol. 114: 193-
198, 1996; Ikegawa, S. et al., Genomics 35: 590-592, 1996;
Katsanis, N. et al., Hum. Genet. 106: 66-72, 2000; Giltay, R.
etal., Matrix. Biol. 18: 469-480, 1999; Stone, E. M. etal., Nat.
Genet. 22: 199-202, 1999).

[0086] S1-5gene can be obtained from a genomic library of
mice, rats, or such. For example, desired clones can be
obtained from a bacterial artificial chromosome (BAC)
library by using hybridization methods. Such clones may also
be obtained using PCR methods.

2. Non-Human Knockout Animals

[0087] The present invention provides 1) non-human
knockout animals that have developed an age-related disease
or symptom, in which all or a part of S1-5 gene function has
been lost, and 2) methods for producing non-human knockout
animals that develop an age-related disease, wherein the
method comprises causing the loss of all orapart of S1-5 gene
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function. The loss of all or a part of S1-5 gene function may be
effected by, for example, a disruption or mutation of the S1-5
gene.

[0088] Inthe present invention, gene targeting may be used
to generate knockout animals in which all or a part of S1-5
function is lost.

[0089] An S1-5 gene targeting vector is used to cause the
loss of all or a part of S1-5 gene function by disrupting the
S1-5 gene. Herein, the phrase “to cause the loss of a function”
means to completely lose gene function, or to produce a
condition whereby gene function is reduced compared to the
wildtype.

[0090] A function can be lost simply by disrupting or delet-
ing a gene, or by making a modification, such as introducing
a mutation into the gene such that a frame shift will occur
during translation.

[0091] The “knockout animals™ of the present invention
can be produced as follows:

[0092] First, an S1-5 gene, in which all or a part of the
nucleotide sequence has been modified, is introduced into
totipotent cells, and those totipotent cells transfected with the
modified S1-5 gene are then selected. Next, the selected
genetically modified (deleted, disrupted, mutated, etc.) toti-
potent cells are introduced into fertilized eggs to produce
chimeric individuals. Crossing the obtained chimeric indi-
viduals will produce individuals in which one or both S1-5
genes on homologous chromosomes have been knocked out.

[0093] The types of animals used in the present invention
are not particularly limited. For example, with the exception
of humans, the animals include zebrafish, mice, rats, guinea
pigs, rabbits, chickens, pigs, sheep, goats, dogs, cattle, mon-
keys, and chimpanzees. Mice are preferred in the present
invention since they are easy to handle and reproduce readily.

[0094] Herein, a part or all of the nucleotide sequence of the
S1-5 gene can be modified to cause the loss of S1-5 gene
function. The term “modify” means to introduce a mutation
that causes a deletion, substitution, or addition to a part of the
DNA of the S1-5 gene. Such mutations include the use of
genetic engineering techniques to delete a part or all of the
nucleotide sequence, or to insert another gene or nucleotide
sequence, or to substitute a gene or nucleotide sequence. For
example, a defective S1-5 gene can be produced by shifting a
codon reading frame, or by disrupting the function of a pro-
moter or exon. As a result, the function of the S1-5 protein
produced by expressing the S1-5 gene will not work.

[0095] The knockout mice of the present invention can be
produced by known methods for gene recombination (gene
targeting). Gene targeting is a technique well known in the art,
and is disclosed in various laboratory manuals in the present
field.

[0096] When designing a targeting vector, the part that
causes the change in S1-5 gene structure is not particularly
limited, so long as the function of the S1-5 gene is lost.
However, considering the function and structure of the S1-5
gene, it is particularly preferable to design the vector such that
a region of the EGF-like domain or fibrin-like domain of the
S1-5 gene is deleted.

[0097] Recombinants carrying the vector are preferably
selected by the combined use of screening using a drug-
resistance gene introduced by the targeting vector, and
screening using Southern blotting or PCR. Neomycin resis-
tance gene, hygromycin B phosphotransferase gene, or such
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may be used as drug selection marker genes. HSV thymidine
kinase gene, diphtheria toxin A gene, or such may be used as
genes for negative selection.

[0098] Homologous recombination is performed using a
targeting vector produced by an above-described method. As
used herein, “homologous recombination” means that a
modified S1-5 gene is artificially recombined into a DNA
region of the S1-5 gene in a genome.

[0099] To obtain a desired recombinant, a large number of
recombinants must be screened. However, screening a large
number of fertilized eggs is technically difficult. Therefore, it
is preferable to use cells that can be cultured in vitro and are
multipotent, like fertilized eggs. Embryonic stem cells and
such have been established as totipotent cells for mice (Na-
ture 292:154-156, 1981), rats (Iannaccone, P. M. et al., Dev.
Biol. 163(1): 288-292, 1994), monkeys (Thomson, J. A. etal.,
Proc. Natl. Acad. Sci. U.S.A. 92(17):7844-7848, 1995) and
rabbits (Schoonjans, L. et al., Mol. Reprod. Dev. 45(4):439-
443, 1996). For pigs, embryonic germ (EG) cells have been
established (Shim H. et al., Biol. Reprod 57(5):1089-1095,
1997).

[0100] Therefore, in the present invention, production of
knockout animals using these animal species is preferred.
Mice, for which techniques relating to the production of
knockout animals are well established, are particularly suit-
able. With regards to mouse ES cells, several ES cell lines
derived from mice are currently established, and for example,
TT-2 cell line, AB-1 cell line, J1 cell line, or R1 cell line may
be used. A selection regarding which of these ES cell lines to
use can be made appropriately according to the objectives or
methods of the experiment.

[0101] When establishing ES cells, blastocysts 3.5 days
after fertilization are generally used. As an alternative to this,
embryos in the eight-cell stage can be collected and the blas-
tocysts produced by culturing these embryos can be used to
efficiently obtain many early stage embryos.

[0102] ES cell lines obtained this way are usually very
proliferative; however, since they easily lose the regenerative
capacity that enables ontogenesis, they must be subcultured
carefully. For example, the methods employed involve cul-
turing cells on appropriate feeder cells, such as STO fibro-
blasts, in the presence of leukemia inhibitory factor (LIF) (1
to 10000 U/ml) in a carbon dioxide incubator (preferably 5%
carbon dioxide gas and 95% air; or 5% oxygen, 5% carbon
dioxide gas, and 90% air) at approximately 37° C., and sub-
culturing, for example, by separating into single cells with
trypsin/EDTA solution treatment, and then plating onto
freshly prepared feeder cells. Such subculturing is ordinarily
carried out every one to three days, and cell morphology is
preferably observed.

[0103] Genes can be transfected into ES cells using meth-
ods such as calcium phosphate coprecipitation, electropora-
tion, lipofection, retroviral infection, agglutination, microin-
jection, and particle guns, but electroporation is preferred
since many cells can be treated with ease.

[0104] The resultant recombinant ES cells are screened to
check whether homologous recombination has taken place.
More specifically, the cells are first screened using a drug
resistance factor introduced with neomycin or such.
Examples of drug resistance genes include neomycin resis-
tance gene, hygromycin B phosphotransferase gene, diphthe-
ria toxin A gene. Examples of reporter genes include f$-ga-
lactosidase gene, chloramphenicol acetyltransferase gene.



US 2010/0058488 Al

[0105] Additionally, the obtained recombinant ES cells can
be reliably screened to determine whether homologous
recombination has taken place by performing Southern blot
analysis using a DNA sequence on the S1-5 gene or in its
vicinity as a probe; or by performing PCR using as primers a
DNA sequence on the targeting vector and the DNA sequence
of a region near but not within the mouse-derived S1-5 gene
used for the targeting vector.

[0106] These assays enable the selection of cells in which
correct homologous recombination has taken place between
the wildtype S1-5 gene located on the chromosome and the
introduced S1-5 gene fragment, such that the mutation is
transferred to the S1-5 gene on the chromosome.

[0107] Those ES cells in which the incorporation of the
transgene has been confirmed are returned into embryos
derived from the same type of non-human mammal, thus
enabling the incorporation of the cells into the cell mass of the
host embryo, and chimeric embryos are formed. Known
methods for introducing ES cells into embryos such as blas-
tocysts include microinjection and agglutination. However,
any methods may be used, and those skilled in the art may
appropriately modify these methods.

[0108] When using mice, female mice subjected to supero-
vulation treatment using hormone agents (using, for example,
pregnant mare’s serum gonadotropin (PMSG), which has a
follicle stimulating hormone (FSH)-like action, and human
chorionic gonadotrophin (hCG), which has a luteinizing hor-
mone (LH) action) are mated with male mice. Thereafter,
embryos in the early stage of development are collected from
the uterus 3.5 days after fertilization when using blastocysts,
and 2.5 days after fertilization when using eight-cell stage
embryos. ES cells that are homologously recombined using a
targeting vector are injected in vitro into embryos collected in
this manner, producing chimeric embryos. Alternatively, the
zona pellucida of two-day-old mice embryos (eight-cell stage
embryos) is removed and cultured with ES cells to produce an
aggregate. Blastocysts are produced by cultivating this aggre-
gate for one day, and the blastocysts are then transplanted into
foster mothers, developed, and grown to produce chimeric
mice. Pseudopregnant female mice for use as foster mothers
can be obtained by mating female mice with a normal estrous
cycle with male mice castrated by vasoligation, or such. Chi-
meric mice can then be produced by transplanting chimeric
embryos produced by a method described above into the
uterus of the pseudopregnant mice thus produced, and then
causing pregnancy and delivery. To increase the certainty that
implantation of the chimeric embryos and pregnancy will
take place, the female mice from which the fertilized eggs are
collected and the pseudopregnant mice that become the foster
mothers are preferably produced from a group of female mice
with the same estrous cycle.

[0109] Then, chimeric mice are selected from those babies
born to the foster mothers. If individual mice derived from the
ES cell-transplanted embryos are obtained, they are crossed
with wildtype mice to confirm whether or not the phenotype
derived from the ES cell appears in second generation indi-
viduals. Ifthe phenotype derived from the ES cell does appear
in second generation individuals, one may assume that the ES
cell was introduced into the germline of the chimeric mouse.
Various phenotypes can be used as indicators to verify that the
ES cell was introduced into the germline; however, for ease of
verification it is desirable to use hair color as an indicator.
Known hair colors for mice include agouti, black, ocher,
chocolate, and white. It is also possible to make selections by
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extracting chromosomal DNA from a part of a body (for
example from the tail tip) and then performing Southern
blotting or PCR. It is very likely the ES cell has been intro-
duced into the germline of chimeric mice whose chimeric
contribution is high. As described above, a chimeric mouse is
selected and then crossed with a wildtype male to obtain F1
individuals and then establish a mutant mouse strain.

[0110] A chimeric animal obtained as described above is a
heterozygote with a genetic defect on only one of its homolo-
gous chromosomes. F1 heterozygotes comprising a genetic
defect in only one of their homologous chromosomes can be
crossed with each other to obtain a homozygous knockout
animal in which both S1-5 genes on homologous chromo-
somes are defective.

[0111] Whether or not the obtained animal is a knockout
animal is verified by extracting chromosomal DNAs from its
tissues and then performing Southern blot analysis or PCR on
them. Also, abnormalities in the tissues and organs can be
observed at autopsy. In addition, RNA can be extracted from
the tissues, and the gene expression pattern can be analyzed
using Northern blot analysis. Blood can also be collected as
necessary to carry out blood tests and serum biochemical
tests.

[0112] Homozygous knockout animals produced at this
point may suffer fetal death or such, or may not develop in to
adults, making them inappropriate as model animals. In such
cases, the gene is preferably knocked out at a required time.
Further, to investigate the function of a gene in a specific
tissue in vivo, the gene is preferably knocked out tissue-
specifically. Such animals in which a gene is knocked out at a
specific time or only from a specific cell line, and animals in
which a gene is knocked out only in a limited region of
somatic cells are called conditional knockout animals (Bio
Manual Series 8, Gene Targeting: Production of mutant mice
using ES cells, Aizawa, S., Yodosha, 1995).

[0113] The Cre-loxP system (R. Kuhn. et al., Science 269:
1427-1429, 1995), which is a recombination system derived
from bacteriophage P1 for gene targeting, can be used as a
method for producing conditional knockout animals. Cre is a
recombinase and recognizes a 34-bp sequence called loxP,
which allows recombination to take place at this site. There-
fore, by placing a gene to be targeted between two loxP
sequences, and inserting the Cre recombinase gene down-
stream of a specific promoter, Cre can be produced at a
specific site and at a specific time, and the gene between the
loxPs can be cut out (i.e. the function of a desired gene can be
obliterated at a particular site and time). When designing a
targeting vector using the Cre-loxP system in the present
invention, the part that changes the structure of the S1-5 gene
is not particularly limited, so long as the function of the S1-5
gene is lost. Considering the function and structure of the
S1-5 gene, it is particularly preferable to design a targeting
vector such that a region of the EGF-like domain or fibrin-like
domain of the S1-5 gene is deleted.

3. Cells Isolated from the Non-Human Knockout Animals
[0114] The present invention also provides cells isolated
from the knockout animals of the present invention. As
described below, cells isolated from the knockout animals of
the present invention can be used to screen for preventive or
therapeutic agents for age-related diseases or symptoms.
[0115] Examples of such cells include, but not limited to
osteoclasts, keratinocyte epithelial cells, blood cells, cancer
cells, bone marrow cells, fibroblasts, vascular endothelial
cells, dermal cells, muscle cells, nerve cells, lymphocytes,
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vascular smooth muscle cells, synoviocytes, hair papilla
cells, hepatocytes, pigment cells, adipocytes, uterine endot-
helial cells, or alveolar epithelial cells.

[0116] These cells can be isolated from the knockout ani-
mals by methods well known to those skilled in the art.

4. Age-Related Diseases

[0117] The non-human knockout animals of the present
invention show an age-related disease or symptom. Known
mouse models of senescence are Klotho mutant mice (Kuro-
0, M. et al., Nature, 6; 390(6655):18-19, 1997), senescence
accelerated model mice (SAM) (Takeda, T. et al., Mech.
Ageing Dev., 17(2), 183-194, 1981), and Werner’s syndrome
model mice (Chen, L. et al., J. Biomed. Biotechnol., 2(2),
46-54, 2002); these mice demonstrate early senescence and
are short lived. A characteristic of the non-human knockout
animals of the present invention (for example, S1-5 knockout
mouse) is that their lifespan is not different from that of
wildtype mice, but that they have a variety of age-related
diseases or symptoms that develop into serious conditions. In
the present invention, the phrase “age-related disease or
symptom” refers to, for example, bone deformation,
osteoporosis, Paget’s disease of bone, hyperparathyroidism,
decreased bone mineral density, cancellous transformation of
cortical bone, hair loss, tissue injury or necrosis, tumor, breast
hypertrophy, ascites, anemia, bleeding, aging of skin (includ-
ing, but not limited to blotches, dullness of skin, flabby skin,
fine wrinkles, moles), and aging of nails, and means that such
diseases or symptoms appear individually or in combination.
[0118] “Bone deformation” means that the strength of the
osteocartilage is decreased due to aging, RA, or osteoporosis,
and that the bones and cartilage are deformed. “Osteoporosis”
refers to a condition in which the osseous components gen-
erally decrease, and fracture is likely to occur. More than 90%
of osteoporosis is primary osteoporosis, for which an obvious
causative disease is not found, and most of it is involutional
osteoporosis that develops in middle-aged and elderly people.
Development of secondary osteoporosis, which differs from
the above, is caused by Basedow’s disease, Cushing’s syn-
drome, severe diabetes, RA, stomach surgery, alcohol poly-
dipsia, use of steroidal agents, or such.

[0119] “Paget’s disease of bone” means a bone disease
characterized by increased bone turnover and disordered
bone remodeling (Merck Manual of Medical Information
homepage: http://mmh.banyu.co.jp/mmhe2j/sec05/ch061/
ch061a.html). In Paget’s disease of bone, osteoclasts and
osteoblasts are excessively activated in certain regions of the
bone, occurring bone resorption and bone remodeling. Those
regions of the bone where excessive activation took place are
known to become relatively fragile compared to normal
bones.

[0120] “Hyperparathyroidism” refers to a condition in
which secretion of parathyroid hormone PTH is increased,
and its action is abnormally enhanced. It is known that in
hyperparathyroidism, bone content decreases, osteoclasts are
activated, and such. “Hyperparathyroidism” includes, but not
limited to primary hyperparathyroidism, such as adenoma or
the like that increase PTH secretion from the thyroid gland,
and secondary hyperparathyroidism, in which the function of
the parathyroid gland is secondarily enhanced after a cause
such as chronic renal failure or pregnancy.

[0121] “Tumor” means all tumorigenic cell growth and
proliferation, and all precancerous and cancerous cells and
tissues, regardless of whether they are malignant or benign.
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The tumors of the present invention may be primary tumors or
metastatic tumors. The terms “cancer’” and “cancerous” typi-
cally refer to a physiological condition characterized by cell
growth which has become uncontrollable. In the present
invention, examples of “tumors™ include carcinomas, sarco-
mas, leukemias, and malignant lymphomas. In the present
invention, examples of carcinomas include breast cancer,
prostate cancer, colon cancer, squamous cell carcinoma,
small cell lung cancer, non-small-cell lung cancer, gas-
trointestinal cancer, pancreatic cancer, glioblastoma, uterine
cervical cancer, ovarian cancer, liver cancer, bladder cancer,
hepatoma, colorectal cancer, endometrial cancer, salivary
gland cancer, renal cancer, vulva cancer, thyroid cancer,
hepatic cancer, and various types of cancers of the head and
neck. In the present invention, examples of sarcomas include
malignant osteoma, and malignant soft tissue sarcoma, or
more specifically, osteosarcoma, chondrosarcoma, Ewing’s
sarcoma, liposarcoma, leiomyosarcoma, or synovial sar-
coma.

5. Screening for Therapeutic Agents or Preventive Agents for
Age-Related Diseases

[0122] The present invention provides methods of screen-
ing for therapeutic or preventive agents for age-related dis-
eases or symptoms, in which the methods comprise adminis-
tering a candidate substance to a non-human knockout
animal.

[0123] In these screening methods, substances with the
activity of complementing the phenotype of a knockout ani-
mal are selected from among the candidate substances for
preventive or therapeutic agents for age-related diseases or
symptoms. Complementing the phenotype of the knockout
animal includes not only complete but also incomplete
complementation.

[0124] More specifically, a candidate substance is con-
tacted with a knockout animal of the present invention or a
part thereof, and an indicator value correlated with the tar-
geted disease is measured in the non-human animal or the part
thereof that was contacted with the candidate substance. The
value is compared with that of a control, and based on this
comparison, the effect of the candidate substance on the
desired age-related disease is evaluated. Preventive, thera-
peutic, and remedial effects of the candidate substance can be
tested using an increase in bone mineral density, increased
bone strength, functional inhibition of osteoclasts, anti-tumor
effect, increase of blood cells, improved hemostatic ability, or
such as the indicator. Tests can also be carried out on animals
that show aging of skin (blotches, dullness of skin, flabby
skin, fine wrinkles, moles, etc.) to screen for cosmetics that
yield whitening and anti-aging effects.

[0125] A “knockout animal or a part thereof” includes both
the animal’s entire body and specific tissues or organs. Spe-
cific tissues or organs also include those removed from the
animal.

[0126] Candidate substances may be, for example, pep-
tides, proteins, non-peptide compounds, synthetic com-
pounds, fermentation products, cell extracts, plant extracts,
animal tissue extracts, plasmas, and such, and these com-
pounds may be novel compounds or publicly known com-
pounds. Such candidate substances may form salts, and salts
of the candidate substances that are used include physiologi-
cally acceptable acids (such as inorganic acids) and bases
(such as organic acids), and in particular, physiologically
acceptable acid addition salts are preferred. Examples of such
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salts include salts formed with inorganic acids (for example,
hydrochloric acid, phosphoric acid, hydrobromic acid, and
sulfuric acid), or salts formed with organic acids (for
example, acetic acid, formic acid, propionic acid, fumaric
acid, maleic acid, succinic acid, tartaric acid, citric acid, malic
acid, oxalic acid, benzoic acid, methanesulfonic acid, and
benzenesulfonic acid).

[0127] The methods that may be used for treating test ani-
mals with candidate substances include oral administration,
intravenous injection, swabbing, subcutaneous administra-
tion, intradermal administration, and peritoneal administra-
tion, and can be selected appropriately depending on the
symptom of the test animals, properties of the candidate
substance, and such. The dose of a candidate substance can be
selected appropriately according to the method of adminis-
tration, properties of the candidate substance, and such.
[0128] For example, when screening for preventive, thera-
peutic, or remedial agents for osteoporosis, effective sub-
stances can be screened by administering a candidate sub-
stance to a knockout animal of the present invention, and then
measuring bone mineral density, bone strength, X-ray photo-
graphs and so on of the animal over time. In particular, since
osteoporosis and spinalkyphosis are correlated in the knock-
out mice, the present invention suggested that the degree of
kyphosis in the knockout animal may be an indicator for
measuring the progress of osteoporosis. Therefore, the effi-
cacy of a candidate substance on osteoporosis can be deter-
mined non-invasively and efficiently by administering a can-
didate substance to a knockout animal of the present
invention, and using X-ray photographs and such to deter-
mine the degree of kyphosis in the animal over time.

[0129] Cells isolated from the knockout animals of the
present invention can be used to screen for preventive or
therapeutic agents for age-related diseases or symptoms.
More specifically, the present invention provides methods of
screening for preventive or therapeutic agents for age-related
diseases or symptoms, in which the methods comprise a step
of contacting a candidate substance for the preventive or
therapeutic agent with a cell isolated from a knockout animal
of the present invention.

[0130] Inthe presentinvention “contact” canbe carried out,
for example, by adding a candidate substance to a culture
medium of cells isolated from a knockout animal of the
present invention. For example, if the candidate substance is
a protein, “contact” can be carried out by transfecting cells
isolated from the knockout animal with a vector comprising a
DNA encoding this protein.

[0131] Inthe present invention, a substance with the activ-
ity of complementing the phenotype of a cell isolated from a
knockout animal is selected from among candidate sub-
stances for preventive or therapeutic agents for age-related
diseases or symptoms. Without particular limitation, the
activity of complementing the phenotype of a cell isolated
from a knockout animal includes, for example, the activity of
suppressing osteoclast activity for osteoclasts, suppressing
osteoclast formation for bone marrow cells, keratinocyte epi-
thelial cell growth for epithelial cells, promoting blood cell
differentiation for blood cells, suppressing cancer cell growth
for cancer cells, fibroblast growth for fibroblasts, vascular
endothelial cell growth for vascular endothelial cells, hair
formation for dermal cells, correcting muscle cell degenera-
tion for muscle cells, correcting nerve cell degeneration for
nerve cells, suppressing lymphocyte activation for lympho-
cytes, inhibiting growth for vascular smooth muscle cells,
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normalizing function for synoviocytes, hair growth for hair
papilla cells, normalizing function for hepatocytes, suppress-
ing melanin production for pigment cells, correcting activa-
tion abnormality for alveolar cells, suppressing differentia-
tion and proliferation for adipocytes, and inhibiting
endothelial cell growth for uterine endothelial cells. Comple-
menting cell phenotype includes not only complete but also
incomplete complementation.

6. Screening for Agents that Inhibit Osteoclast Function
[0132] The present invention also provides methods of
screening for agents that inhibit osteoclast function, in which
the methods comprise a step of contacting a candidate sub-
stance for an agent that inhibits osteoclast function with
osteoclasts isolated from a knockout animal. Examples of
“osteoclast function” include, but not limited to resorption
lacunae formation, TRAP producing ability, actin ring form-
ing ability, protease (cathepsin K, MMP-9) producing ability,
and acid secreting ability, but as long as the function directly
orindirectly leads to bone destruction, it is included in “osteo-
clast function”.

[0133] Agents that inhibit osteoclast function can be
screened by, for example, using as an indicator the formed
number and size of osteoclasts isolated from a knockout
animal of the present invention. However, the screening is not
limited to these methods, and for example, as indicated in the
Examples, screening can be carried out by differentiating
bone marrow cells isolated from a knockout animal of the
present invention into multinucleated giant cells, and then
using as indicators the number, size and so on of TRAP-
positive multinucleated giant cells (Takahashi N. et al., Endo-
crinology, 123(5):2600-2, 1988; Yasuda H. et al., Proc. Natl.
Acad. Sci. USA., 31; 95(7), 3597-602, 1998).

[0134] Agents that inhibit osteoclast function can be
screened by using the ability to form resorption lacunae as an
indicator (Hirayama, T. et al., J. Endocrinol.: October 175(1):
155-63 2002; Udagawa, N. et al., Bone.: November; 25(5):
517-23 1999).

[0135] Substances selected by this screening method can be
used in the fields of research and medicine as agents that
inhibit osteoclast function. The agents that inhibit osteoclast
function of the present invention may find application as
preventive or therapeutic agents for age-related diseases or
symptoms.

[0136] When the forefront of a proliferated synovial mem-
brane invading into the bone is examined pathologically at the
site of osteolysis in RA patients, many multinucleated giant
cells are found. Such cells are TRAP positive; that is, they are
known to fit the phenotype of osteoclasts, and osteoclasts
presumably have an important role in osteolysis in RA
(Urushibara, M. et al., Arthritis Rheum. March; 50(3):794-
804, 2004; Takayanagi, H. et al. Biochem. Biophys. Res.
Commun. November 17; 240(2):279-86, 1997). Therefore,
the agents that inhibit osteoclast function of the present inven-
tion can be used as preventive or therapeutic agents of RA.

7. Isolated S1-5 Protein

[0137] The present invention provides 1) isolated S1-5 pro-
tein encoded by a DNA comprising the coding region of the
nucleotide sequence of SEQ ID NO: 1 or 3; and 2) isolated
S1-5 protein comprising the amino acid sequence of SEQ ID
NO: 2 or 4. Herein, “isolated” refers to a condition of being
taken out of the natural environment.

[0138] The above-mentioned proteins can be prepared, for
example, as recombinants. For example, in the case of human
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S1-5 protein, a cDNA library is obtained based on mRNAs
extracted from cells that express human S1-5 protein (for
example, human diploid fibroblasts, and RA patient-derived
synovial cells collected as synovial tissues or cultured cells)
(Short, J. M. et al., Nucleic Acid Research, 16, 7583, 1988).
DNA s that encode the S1-5 protein can be isolated by screen-
ing this library for hybridizing clones using a probe designed
on the basis of nucleotide sequence of SEQ ID NO: 1. S1-5
protein encoded by this DNA can be obtained using a protein
expression system well known to those skilled in the art.
Human S1-5 protein can be collected and purified from cul-
tures of cells that express the human S1-5 protein.

[0139] The present invention also provides proteins that are
functionally equivalent to the above-mentioned S1-5 protein.
The biological species from which such proteins are derived
include, without limitation, humans, zebrafish, mice, rats,
guinea pigs, rabbits, chickens, pigs, sheep, goats, dogs, cattle,
monkeys, and chimpanzees.

[0140] Proteins functionally equivalent to the S1-5 protein
include 1) isolated proteins comprising an amino acid
sequence with one or more amino acid substitutions, dele-
tions, insertions, and/or additions in the amino acid sequence
of SEQ ID NO: 2 or 4, wherein the protein is functionally
equivalent to a protein comprising the amino acid sequence of
SEQ ID NO: 2 or 4; and 2) isolated proteins encoded by a
DNA that hybridizes under stringent conditions with a DNA
comprising the nucleotide sequence of SEQ ID NO: 1 or 3,
wherein the protein is functionally equivalent to a protein
comprising the amino acid sequence of SEQ ID NO: 2 or 4.
[0141] The proteins functionally equivalent to the S1-5 pro-
tein include proteins having the function of suppressing age-
related diseases or symptoms of humans, and proteins having
the function of complementing the phenotype of the knockout
animals of the present invention or the cells isolated there-
from.

[0142] Proteins functionally equivalent to S1-5 protein
may include proteins that are immunologically equivalent. In
the present invention, “proteins that are immunologically
equivalent to S1-5 protein” are not particularly limited, so
long as the proteins react with antibodies that specifically
recognize S1-5 protein. Examples of proteins immunologi-
cally equivalent to S1-5 protein include epitope peptides of
the S1-5 protein, domains of the S1-5 protein comprising
these epitopes, or proteins comprising these domains.
[0143] S1-5protein fragments can be obtained by digestion
using proteases. Alternatively, they can be obtained by ran-
domly digesting DNAs encoding the S1-5 protein, which is
shown in SEQ ID NO: 1 or 3, and then inserting these frag-
ments into phage vectors to produce phage libraries that dis-
play domain peptides. Immunologically active domains can
be determined by immunoscreening these phage libraries
using antibodies that recognize S1-5 protein. The amino acid
sequence of an active domain can be elucidated by sequenc-
ing the insert of the cloned phage.

[0144] The proteins functionally equivalent to S1-5 protein
of the present invention are defined not only in terms of
immunological characteristics, but also in terms of binding
characteristics with synoviolin. More specifically, the present
invention comprises S1-5 protein fragments with affinity
towards synoviolin. Those skilled in the art can readily select
such mutants by using synoviolin to screen candidate pro-
teins. For example, the S1-5 protein requires 120 amino acid
residues, corresponding to positions 1233-1592 in the cDNA
of synoviolin, as a region necessary for binding with syno-
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violin. Therefore, proteins that bind to a protein consisting of
an amino acid sequence that constitutes this region, or to a
protein that comprises this amino acid sequence constitute the
proteins functionally equivalent to S1-5 protein of the present
invention.

[0145] In addition, the proteins functionally equivalent to
S1-5 protein of the present invention are also defined in terms
of the biochemical activity possessed by the S1-5 protein.
Examples of S1-5 protein biochemical activities include the
activity of inhibiting osteoclast formation, and the activity of
regulating cell growth (Leucka-Czemik, B. et al., Mol. Cell.
Biol. 15: 120-128, 1995).

[0146] These proteins functionally equivalent to S1-5 pro-
tein can be made into fusion proteins with other proteins. For
example, the functionally equivalent proteins include pro-
teins that maintain at least one characteristic of a protein
functionally equivalent to S1-5 protein and to which an addi-
tional amino acid sequence, such as FLAG tag, HA tag,
histidine (His) tag, glutathione-S-transferase (GST) tag, or
maltose binding protein (MBP) tag, has been added. Even if
the protein to be added to comprises activity different from
that of S1-5 protein, if the fusion protein maintains at least
one of the functions of the S1-5 protein, that fusion protein is
included in the functionally equivalent proteins of the present
invention.

[0147] Proteins functionally equivalent to the S1-5 protein
can be isolated by methods well known to those skilled in the
art (Experimental Medicine Supplementary Volume: Genetic
Engineering Handbook, pp. 246-251, Yodosha, 1991). For
example by screening a desired library using the nucleotide
sequence of SEQ ID NO: 1 or 3 (or a fragment thereof) as a
probe, DNAs with a highly homologous nucleotide sequence
can be cloned. Examples of such libraries include libraries in
which random mutations have been introduced to the nucle-
otide sequence of SEQ ID NO: 1 or 3, and cDNA libraries of
synovial tissues derived from human or non-human species.
[0148] Known methods for introducing random mutations
to a given nucleotide sequence include substitution of base
pairs by nitrous acid treatment of DNA (Hirose, S. et al., Proc.
Natl. Acad. Sci. USA. 79: 7258-7260, 1982). In this method,
base pair substitutions can be introduced randomly into a
specific segment in which mutations are desired by perform-
ing nitrous acid treatment on that segment. Alternatively, an
example of a technique for introducing a desired mutation at
a discretionary site is the gapped duplex method (Keamer, W.
et al., Methods in Enzymol. 154: 350-367, 1987). The gene
that should incorporate the mutation is cloned into a cyclic
double-stranded vector, and this vector is separated into
single strands and then hybridized with a synthetic oligo-
nucleotide that carries a mutation at a desired site. A comple-
mentary single-stranded DNA derived from a vector linear-
ized by restriction enzyme cleavage is annealed to the cyclic
single-stranded vector, the gap between the synthetic nucle-
otide is filled using DNA polymerase, and then further liga-
tion gives a complete double-stranded cyclic vector.

[0149] The number of modified amino acids may be typi-
cally 50 amino acids or less, preferably 30 amino acids or less,
and more preferably five amino acids or less (for example,
one amino acid).

[0150] When artificially substituting an amino acid, substi-
tution using an amino acid with similar properties should
facilitate maintenance of the activity of the original protein.
The proteins of the present invention include proteins in
which the above-mentioned amino acid substitution was a
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conservative substitution, where the proteins are functionally
equivalent to human S1-5 protein (SEQ ID NO: 2 or 4).
Conservative substitution is considered important when sub-
stituting amino acids of domains important for protein activ-
ity. This kind of conservative amino acid substitution is well
known to those skilled in the art.

[0151] Groups of amino acids suited to conservative sub-
stitution are, for example, basic amino acids (such as lysine,
arginine, and histidine), acidic amino acids (such as aspartic
acid and glutamic acid), uncharged polar amino acids (such as
glycine, asparagine, glutamine, serine, threonine, tyrosine
and cysteine), non-polar amino acids (such as alanine, valine,
leucine, isoleucine, proline, phenylalanine, methionine and
tryptophan), -branched amino acids (such as threonine,
valine and isoleucine), and aromatic amino acids (such as
tyrosine, phenylalanine, tryptophan and histidine).

[0152] The activity of a protein may be increased (includ-
ing, for example, constitutively activated proteins) or
decreased (including, for example, dominant negative pro-
teins) by non-conservative substitution.

[0153] Proteins comprising an amino acid sequence with
one or more amino acid substitutions, deletions, insertions,
and/or additions in the amino acid sequence of SEQ ID NO:
2 or 4, wherein the proteins are functionally equivalent to a
protein comprising the amino acid sequence of SEQ ID NO:
2 or 4, include naturally existing proteins. In general, eukary-
ote genes show polymorphisms, as seen in interferon genes
and such. There are cases where differences in nucleotide
sequence due to this polymorphism may cause substitution,
deletion, insertion and/or addition of one or more amino
acids. Therefore, naturally existing proteins comprising an
amino acid sequence with one or more amino acid substitu-
tions, deletions, insertions, and/or additions in the amino acid
sequence of SEQ ID NO: 2 or 4, wherein the proteins are
functionally equivalent to a protein comprising the amino
acid sequence of SEQ ID NO: 2 or 4, are included in the
present invention.

[0154] Alternatively, in some cases polymorphism can
cause a change the nucleotide sequence, but the amino acid
sequence does not change. Such nucleotide sequence muta-
tions are called silent mutations. Proteins encoded by DNAs
comprising a nucleotide sequence with silent mutations are
also included in the present invention. Herein, polymorphism
means that the nucleotide sequence of a certain gene differs
between individuals within a group. Polymorphism is unre-
lated to the proportion of different genes found.

[0155] In addition, hybridization can be included as an
example of a method that can be used to obtain proteins
functionally equivalent to S1-5 protein. More specifically,
DNAs which encode an S1-5 protein of the present invention,
and which are shown in SEQ ID NO: 1 or 3, or fragments
thereof, are used as probes to isolate DNAs that hybridize
with the probes. When hybridization is carried out under
stringent conditions, DNAs with highly homologous nucle-
otide sequences will be selected, and as a result, there will be
an increased possibility that the isolated proteins will com-
prise proteins functionally equivalent to S1-5 protein. For
example, highly homologous nucleotide sequences refer to
sequences with identity of 70% or more, and desirably 90% or
more.

[0156] Stringent conditions specifically refer to, for
example, hybridization in 6xSSC and 40% formamide at 25°
C., and then washing with 1xSSC at 55° C. Stringency is
influenced by conditions such as salt concentration, forma-
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mide concentration, and temperature, but those skilled in the
art can obviously set these conditions to yield necessary strin-
gencies.

[0157] The use of hybridization enables isolation of, for
example, a DNA encoding a homolog of the S1-5 proteinina
non-human animal species. Homologs of the S1-5 protein
encoded by DNAs obtainable from non-human animal spe-
cies, or more specifically, from zebrafish, mice, rats, guinea
pigs, rabbits, chickens, pigs, sheep, goats, dogs, cattle, mon-
keys, chimpanzees, and such, constitute the functionally
equivalent proteins of the present invention.

[0158] Proteins obtained by introducing a mutation into the
S1-5 protein (SEQ ID NO: 2 or 4), or proteins encoded by a
DNA isolated using a hybridization technique and such ordi-
narily share high homology in the amino acid sequences with
that of S1-5 protein (SEQ ID NO: 2 or 4). High homology
refers to sequence identity of at least 30% or more, preferably
50% or more, and even more preferably 80% or more (for
example, 95% or more). The identity of nucleotide sequences
or amino acid sequences can be determined on the internet
using a homology search site. [For example, homology
searches such as FASTA, BLAST, PSI-BLAST, and
SSEARCH can be used through the DNA Data Bank of Japan
(DDBJ) [for example, the Search and Analysis page on the
website of DNA Data Bank of Japan; http://www.ddbj.nig.
ac.jp/E-mail/homology-j.html]. Searches using BLAST can
be performed through the National Center for Biotechnology
Information (NCBI) (for example, the BLAST page on the
NCBI homepage; http://www.ncbi.nlm.nih.gov/BLAST/;
Altschul, S. F. et al., J. Mol. Biol. 215(3): 403-10, 1990;
Altschul, S. F. et al., Meth. Enzymol. 266:460-480, 1996;
Altschul, S. F. et al., Nucleic Acids. Res. 25: 3389-3402,
1997)].

[0159] Forexample, when calculating amino acid sequence
identity using Advanced BLAST 2.1, a search is carried out
using blastp as the program, setting the Expect value to 10,
setting all filters to OFF, using BLOSUMSG62 as the Matrix,
and setting the Gap existence cost, Per residue gap cost, and
Lambda ratio to 11, 1, and 0.85 respectively (default values),
and then obtaining a value (%) for identity (Karlin, S. et al.,
Proc. Natl. Acad. Sci. USA 87:2264-68 1990; Karlin, S. etal.,
Proc. Natl. Acad. Sci. USA 90:5873-7 1993).

[0160] The proteins of the present invention, or proteins
functionally equivalent to those proteins, may be proteins
subjected to various modifications, such as physiological
modification by glycoside chains, labeling with fluorescent,
radioactive, or such substances, or fusion with another pro-
tein. In particular, the recombinants described later may be
glycosylated differently depending on the host used for
expression. However, even if there are differences in glyco-
side modification, if the proteins show characteristics similar
to those of the S1-5 protein described in the present descrip-
tion, they are considered to be the S1-5 protein or a function-
ally equivalent protein of the present invention.

[0161] The S1-5 protein can be obtained not only as a
biological material but also as a recombinant protein by incor-
porating a gene encoding this protein into an appropriate
expression system. In order to obtain the S1-5 protein by
genetic engineering methods, the aforementioned DNA
encoding the S1-5 protein can be incorporated into a suitable
expression system, and then expressed. Host/vector systems
applicable to the present invention include, for example,
expression vector pGEX and E. coli. Since pGEX enables a
foreign gene to be expressed as a fusion protein with GST
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(Smith D B, et al., Gene, 67:31-40, 1988), pGEX carrying a
gene encoding the S1-5 protein is transfected into an E. coli
strain such as BL.21 by heat shock, and after incubating for an
appropriate period of time, isopropylthio-f-D-galactoside
(IPTG) is added to induce expression of the GST-fused S1-5
protein. A gene encoding the S1-5 protein can be obtained by
amplification using methods such as PCR, using a synovio-
cyte cDNA library or such as a template. Since the GST of the
present invention adsorbs onto Glutathione Sepharose 4B,
expression products can be easily separated and purified by
affinity chromatography.

[0162] In addition, the following may be applied as a host/
vector system for obtaining a recombinant S1-5 protein. First,
when using bacteria as the host, one may use commercially
available vectors for expressing fusion proteins, which use a
histidine tag, HA tag, FLAG tag, GST tag, MBP tag, or such.
Inthe case of yeast, Pichia yeast is well known to be effective
for expressing glycosylated proteins. In terms of glycosyla-
tion, expression using a baculovirus vector whose host is
insect cells is also useful (Bio/Technology, 6:47-55, 1988).
Furthermore, vectors that utilize promoters of CMV, RSV,
SV40 or such can be transfected into mammalian cells, and all
of these host/vector systems can be used as S1-5 protein
expression systems. Genes can also be introduced using viral
vectors such as retrovirus vectors, adenovirus vectors, or
adeno-associated virus vectors.

[0163] The obtained proteins of the present invention can
be isolated from the inside or outside of the host cells (the
media or such), and can be purified as substantially pure and
homogeneous proteins. Without limitation, separation and
purification of the proteins can be carried out using the sepa-
ration and purification methods used for ordinary protein
purification. For example, proteins can be separated and puri-
fied by appropriately selecting and combining column chro-
matography, filtration, ultrafiltration, salt precipitation, sol-
vent precipitation, solvent extraction, distillation,
immunoprecipitation, SDS-polyacrylamide gel electro-
phoresis, isoelectric focusing, dialysis, and recrystallization.
[0164] Examples of chromatography include affinity chro-
matography, ion exchange chromatography, hydrophobic
chromatography, gel filtration, reverse phase chromatogra-
phy, and adsorption chromatography (Marshak et al., Strate-
gies for Protein Purification and Characterization: A Labora-
tory Course Manual. Ed Daniel R. Cold Spring Harbor
Laboratory Press, 1996). These types of chromatography can
be performed as liquid phase chromatography, such as HPL.C
or FPLC.

[0165] For the proteins of the present invention an expres-
sion system other than a cell-free system is preferably used.
The proteins of the present invention are preferably proteins
modified by physiological conformation, glycosylation, dis-
ulfide bond, lipidation, methylation, or such. Examples of the
glycoside chains of the present invention include N-linked
glycosides and O-linked glycosides. Examples of N-linked
glycosides include those with high mannose type, hybrid
type, and complex type; examples of O-linked glycosides
include those with a mucin (O-AgINAc) type, O-Fuc type,
O-Man type, and O-Glc type.

[0166] The proteins of the present invention are preferably
substantially purified proteins. Herein, “substantially puri-
fied” means that the purity of a protein of the present inven-
tion (the proportion of the protein of the present invention in
the entire protein component) is 50% or more, 60% or more,
70% or more, 80% or more, 90% or more, 95% or more, or
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100% or close to 100%. Close to 100% the upper limit
depends on the purification and analysis technique used by
those skilled in the art, and is 99.999%, 99.99%, 99.9%, 99%,
or such.

[0167] Proteins with the above-mentioned purity are
included as substantially purified proteins, regardless of the
purification method used for that protein. Examples of such
include, without limitation, proteins substantially purified by
appropriately selecting or combining the above-mentioned
column chromatography, filtration, ultrafiltration, salt pre-
cipitation, solvent precipitation, solvent extraction, distilla-
tion, immunoprecipitation, SDS-polyacrylamide gel electro-
phoresis, isoelectric focusing, dialysis, recrystallization, and
such.

[0168] The present invention also provides partial peptides
(partial fragments) of the proteins of the present invention.
The length of a partial peptide is not particularly limited, as
long as the partial peptide is functionally equivalent to a
protein of the present invention. An example of a partial
peptide of the present invention is a peptide shorter than a
protein of the present invention, and comprising the amino
acid sequence of SEQ ID NO: 6. Using such a peptide can
prevent or treat age-related diseases or symptoms, and inhibit
osteoclast activity.

8. Pharmaceutical Agents

[0169] The present invention provides preventive or thera-
peutic agents for age-related diseases or symptoms, wherein
the agents comprise a protein of the present invention or a
partial peptide thereof (hereinafter referred to as proteins). An
“age-related disease or symptom” is as described above. Fur-
thermore, the present invention provides agents that inhibit
osteoclast function, wherein the agents comprise a protein of
the present invention. The proteins and such of these pharma-
ceutical agents are not particularly limited, as long as they are
isolated, and can be used regardless of whether they are
substantially or crudely purified proteins, as long as they can
be used as the above-mentioned pharmaceutical agents. The
proteins in the pharmaceutical agents are preferably produced
in an expression system other than a cell-free system.

[0170] These pharmaceutical agents can be utilized as pre-
ventive or therapeutic agents for age-related diseases or
symptoms, or as agents for inhibiting osteoclast function in
humans or non-human animals (such as laboratory animals,
livestock animals, and pet animals).

[0171] The proteins of the present invention may be admin-
istered after formulation by appropriate combination with
pharmaceutically acceptable carriers or media, such as ster-
ilized water or physiological saline, stabilizers, fillers, anti-
septics, surfactants, chelating agents (EDTA and such), and
binders.

[0172] Examples of the forms (dosage forms) of the phar-
maceutical agents of the present invention include, without
limitation, injections, freeze-dried agents, and solutions.
[0173] Administration to patients may be either oral or
parenteral, but is preferably parenteral administration, such
as administration by injection. Examples of administration by
injection include systemic or local administration by intrave-
nous injection, intramuscular injection, intraperitoneal injec-
tion, subcutaneous injection, intradermal injection, and such.
[0174] The dose varies depending on the weight and age of
the patient, the method of administration, symptoms, and
such, but those skilled in the art can appropriately select
suitable doses. The conventional dose differs depending on
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the effective blood concentration and metabolism time of the
pharmaceutical agent, but the daily maintenance dose may be
approximately 0.1 mg/kg to approximately 1.0 g/kg, prefer-
ably approximately 0.1 mg/kg to approximately 10 mg/kg,
and more preferably approximately 0.1 mg/kg to approxi-
mately 1.0 mg/kg. The dose can be administered in one to
several dosages.

9. Antibodies

[0175] The present invention provides antibodies that rec-
ognize the S1-5 proteins. Using the S1-5 protein of the
present invention or a fragment thereof as the immunogen,
antibodies against the S1-5 proteins may be obtained by
known methods (Harlow, E. et al., Antibodies; A Laboratory
manual. Cold Spring Harbor, N.Y., 1988; Kohler, G. et al.,
Nature 256: 495-7, 1975).

[0176] For immunization, an S1-5 protein of the present
invention or fragment thereof was immunized into immuni-
zation animals with an appropriate adjuvant. The S1-5 protein
fragment can be conjugated to a carrier protein to produce an
immunogen. Keyhole limpet hemocyanin (KLLH) or bovine
serum albumin (BSA) may be used as a carrier protein for
obtaining the immunogen.

[0177] Rabbits, mice, rats, goats, sheep, or such are con-
ventionally used as animals for immunization. Freund’s com-
plete adjuvant (FCA) and such are conventionally used as the
adjuvant (Freund, J., Adv. Tubercl. Res., 1:130-148, 1956).
Boosters are given at appropriate intervals, and when an
increase of antibody titer has been confirmed, blood is col-
lected and antiserum can be obtained. Further purification of
this antibody fraction can yield purified antibodies (poly-
clonal antibodies).

[0178] Monoclonal antibodies can be obtained by collect-
ing antibody-producing cells and then cloning using cell
fusion or the like. Monoclonal antibodies are important tools
for accomplishing high sensitivity and specificity in immu-
noassays. As an alternative method for obtaining antibodies
that recognize S1-5 proteins, a DNA encoding synoviolin can
be randomly fragmented, and the fragments can be intro-
duced into phage vectors to produce phage libraries that dis-
play domain peptides. Domains having immunological activ-
ity can be identified by immunoscreening such libraries using
antibodies that recognize synoviolin.

[0179] Cells derived from immune animals can be used as
antibody producing cells. Furthermore, chimeric antibodies
and humanized antibodies can be constructed from the anti-
body genes of monoclonal antibody producing cells derived
from immune animals obtained as described above. When
administering antibodies to humans, animal antibodies are
undesirable since they will be eliminated as foreign sub-
stances. Therefore, it is necessary to use chimeric antibodies,
in which the constant regions of highly antigenic antibodies
are substituted with those of human antibodies; or to use
humanized antibodies in which the frameworks of the vari-
able regions in addition to the constant regions are substituted
with those of humans.

[0180] Chimeric antibodies or humanized antibodies that
recognize a S1-5 protein of the present invention are useful
for drug delivery systems (DDSs). With regards to DDSs that
use antibodies that recognize a S1-5 protein of the present
invention, an example of a substance that may be useful when
linked to an antibody is a substance that inhibits osteoclast
function (bisphosphonate, osteoprotegerin).
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[0181] The antibodies of the present invention can be used
as immunological agents for detecting S1-5 proteins. Meth-
ods for using antibodies to immunologically detect proteins
present in the tissues and blood are well known.

[0182] The antibodies of the present invention can be used
to separate or detect S1-5 proteins, or cells that express S1-5
proteins. Protein isolation and purification methods using
antibodies are well known to those skilled in the art. The S1-5
proteins of the present invention are used as markers for
synoviocytes and human diploid fibroblast cells. More spe-
cifically, synoviocytes and human diploid fibroblasts can be
detected or separated using S1-5 protein expression as an
indicator. Antibodies are labeled appropriately using fluores-
cence and such. For example, cells expressing the S1-5 pro-
teins can be separated by cell sorting using antibodies against
the S1-5 proteins.

[0183] All prior art documents cited herein are incorpo-
rated herein by reference.

[0184] Herein below, the present invention will be specifi-
cally described using Examples. However, the present inven-
tion is not be construed as being limited thereto.

Example 1

Cloning of the S1-5 Gene and Production of Target-
ing Vectors

[0185] Using a cDNA expression library derived from the
synoviocytes of RA patients, screening was carried out for
factors that bind to synoviolin (Tadaomi Takenawa, Toshiki
Watanabe, eds., Baiomanyuaru UP Shirizu “Tampakushitsu
no Bunshikan Sogosayo Jikken Ho” [Bio-Manual UP Series
“Experimental Methods for Protein Intermolecular Interac-
tions”], pp. 66-67,Yodosha Co., Ltd.; Kaelin, W. G. etal., Cell
70,351-364, 1992; Skolnik, E. Y. et al., Cell 65, 83-90, 1991;
Sambrook, J. et al., Molecular Cloning, a laboratory manual
second edition, Cold Spring Harbor Laboratory Press 12.16-
12.20, 1989). E. coli (XL1-Blue MRF") was infected with the
library phage by incubation for 20 minutes at 37° C., then
mixed with top agarose and spread onto a plate. This was
cultured for 3.5 hours at 42° C. A nitrocellulose membrane
was then soaked in 10 mM IPTG, dried, and placed on the
plate. Culturing was performed for an additional 3.5 hours at
37° C. The membrane was recovered, then washed five times
for five minutes in a washing buffer [10 mM Tris-HCI (pH
8.0), 0.5% skim milk, 0.1% Triton X-100, 150 mM NaCl, 1
mM EDTA, 5 mM MgCl,, 1 mM DTT, protease inhibitor
(complete, Boehringer Mannheim Corporation)] and soaked
for one hour in a blocking buffer [10 mM Tris-HCl (pH 8.0),
5% skim milk, 0.1% Triton X-100, 150 mM NaCl, 1 mM
EDTA, 5 mM MgCl,, 1 mM DTT, 5% glycerol, protease
inhibitor (complete, Boehringer Mannheim Corporation)].
After the five-minute washing was performed five times with
the washing buffer, GST-Synoviolin **P-labeled with protein
kinase A was added as a probe (approximately 10° cpm/ml),
and incubation was performed. Washing was performed
repeatedly while changing the washing buffer until the count
per membrane was approximately 1 kcpm, and then the signal
was detected by autoradiography. As aresult, a clone bound to
Synoviolin was obtained. The nucleotide sequence of the
c¢DNA ofthis clone was determined for the 100 bp nearest its
5" end and the 100 bp nearest its 3' end. Database searches
were performed based on the obtained nucleotide sequence
information, and the sequences in the 100 bp end portions
were found to be the same as those of a known gene: S1-5
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(also called EFEMP-1, FBNL, or FBLN-3) [Lecka-Czemik,
B. et al., Molecular and Cellular Biology, 15, 120-128, 1995;
accession number U03877 (cDNA), AAA65590 (protein);
Stone, E. M. et al., Nature Genetics 22, 199-202, 1999; acces-
sion number Q12805 (protein)]. The sizes of both genes and
their translation products are roughly the same, suggesting
that they are the same protein. In the present invention, the
c¢DNA sequence and amino acid sequence of human S1-5 are
shown in SEQ ID NOs: 1 and 2, respectively.

[0186] The lacZ gene was introduced into the translation
initiation site of the mouse S1-5 gene fragment (the ATG
codon that is translated into the first methionine) to construct
a targeting vector (FIG. 1). A neomycin resistance gene was
inserted as a marker gene, and the diphtheria toxin A gene was
also linked to enable exclusion of cell lines in which non-
homologous recombination occurs. In the present invention,
the cDNA sequence, amino acid sequence, and genomic
sequence of mouse S1-5 are shown as SEQ ID NOs: 3, 4, and
5 respectively.

Example 2
Preparation of S1-5 Knockout Mice

[0187] Electroporation was used to introduce the targeting
vector of Example 1 into a mouse TT-2 cell strain, and cell
lines in which homologous recombination occurred were
selected. The obtained cells were injected into eight-cell stage
embryos and either directly transplanted to the fallopian tubes
of a surrogate mother, or transplanted to the uterus of a sur-
rogate mother after being cultured for one day to develop into
a blastocyst. The obtained heterozygous mutant mice (F1)
were crossed with each other to obtain heterozygous and
homozygous mutant mice. In the mutant mice thus obtained,
tissues that should express S1-5 will express [3-galactosidase
protein instead.

[0188] Genotype was confirmed using Southern blot analy-
sis. DNA was extracted from the mice about two weeks after
birth, at a point roughly 3 mm from the tip of the tail. The
obtained DNA was digested with restriction enzyme BamHI
before use. Bands were detected at 2.4 kbp in the wild type, at
5.4 kbp in homozygous mutant mice, and at both positions in
heterozygous mutant mice (FIG. 2A). Northern blot analysis
could not confirm mRNA expression of the S1-5 gene in the
lungs (FIG. 2B).

Example 3
Analysis of S1-5 Knockout Animals

[0189] S1-5knockout mice aged 13 to 117 weeks (three to
29 months) were analyzed using autopsy and X-ray photog-
raphy. As a result, older mice (eight months or older) were
observed to have kyphosis, hair loss, facial skin injuries,
necrosis of the nails, breast hypertrophy, ascites, liver tumors,
blood clots in the ocular fundus and adipose tissues, and
uterine swelling (FIGS. 3 to 6).

Example 4
Analysis of Kyphosis in S1-5 Knockout Mice

[0190] To numerically describe the spinal curvature of S1-5
knockout mice, the angle of curvature was measured using
X-ray photographs. As a result, few wild type individuals had
an angle of curvature of 95° or less, whereas S1-5 knockout
mice with an angle of curvature of 95° or less were frequently
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found. Therefore, onset of kyphosis was defined as an angle
of curvature of 95° or less, and the rate of onset was calculated
every 21-weeks of age. Compared to males, females had a
higher onset frequency, with earlier onset from about
22-weeks of age, and increasing severity with age (FIGS. 7
and 8).

Example 5

Measurement of Bone Mineral Density and Micro
CT Analysis of S1-5 Knockout Mice

[0191] Since abnormalities were found in the bone tissues
of'S1-5 knockout mice, more detailed analyses were carried
out. The spine (thoracic vertebrae (10-12) lumbar vertebrae
(1-3)) and femora were removed from wild type mice and
S1-5 knockout mice, and fixed in 70% ethanol. Bone mineral
density was then measured. Bone mineral density was calcu-
lated by averaging the values obtained by using DCS-600EX-
IR (Aloka) to scan 1-mm thick slices at a speed of 10 mm/s.
[0192] As a result, bone mineral density in the spine (tho-
racic vertebrae (10-12) lumbar vertebrae (1-3)) was found to
be reduced in both male and female S1-5 knockout mice.
Bone mineral density was measured at specific sites, with
results showing a particular reduction at the thoracic verte-
brae (10-12) of male S1-5 knockout mice, and the lumbar
vertebrae (1-3) of female S1-5 knockout mice (FIGS. 9 and
10).

[0193] Bone mineral density was observed to be reduced in
the femora of both male and female S1-5 knockout mice.
Bone mineral density was also measured at specific sites, with
results showing a particular reduction at the midpoint of the
femoral diaphysis for male S1-5 knockout mice, and a reduc-
tion over all parts of the femur for female S1-5 knockout mice
(FIGS. 11 and 12).

[0194] Micro CT images of S1-5 knockout mice and wild-
type mice were taken, and 3D micro-CT images of the tho-
racic vertebrae were constructed (FIG. 13), showing that the
surface of the centra was smooth in wild type mice, but
noticeably uneven in the knockout mice.

Example 6
Analysis of S1-5 Knockout Mice by pQCT

[0195] More detailed analysis was also carried out using
peripheral quantitative computed tomography (pQCT) mea-
surements. The results indicated decreased bone mineral con-
tent and bone mineral density in S1-5 knockout mice (FIG.
14). This phenomenon was particularly noticeable in female
individuals. The bone strength was revealed to have
decreased as shown by the noticeably reduced stress/strain
index (SSI) in S1-5 knockout mice as compared to wild type
mice.

Example 7
Analysis of Urine NTx in S1-5 Knockout Mice

[0196] Typelcollagen cross-linked N-telopeptide (NTx) in
urine or serum has a negative correlation with bone mineral
density, and is known to reflect enhanced bone resorption
(Taguchi Y et al., Calcif. Tissue Int. 62; 395-399, 1998).
Therefore, urine NTx was measured to investigate whether
the reduced bone mineral density in S1-5 knockout mice was
due to enhanced bone resorption. The results showed that
urine NTx values were high in female S1-5 knockout mice
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aged 43-weeks or more (FIGS. 15 and 16), suggesting that
bone resorption is enhanced in S1-5 knockout mice.

Example 8

Histological Analysis of the Femora of S1-5 Knock-
out Mice

[0197] The femora of S1-5 knockout mice and wild type
mice were removed and fixed in 70% ethanol after removing
the soft tissue from around the bone. Tissue samples and
stained hard tissue samples were prepared, and the bone
tissue was examined. As a result, cancellous transformation
of cortical bone was observed in the S1-5 knockout mice
(FIGS. 17 and 18). Hyperparathyroidism is generally known
to increase blood PTH level and result in high bone-turnover,
causing cancellous transformation of cortical bone. Cancel-
lous transformation of cortical bone is also observed in Pag-
et’s disease of bone, which is characterized by increased
bone-turnover and disorderly remodeling.

Example 9
Analysis of S1-5 Knockout Mice by Trap Staining

[0198] Bone tissue samples were TRAP stained to confirm
the number of osteoclasts in the tissue. Images of each well
were taken at equivalent magnification and captured into a
computer, then Image J (distributed by NIH) was used to draw
a line around parts corresponding to osteoclasts, and the area
was calculated in pixels. The results showed that the number
ofosteoclasts (FIG. 19) and their size (FIG. 20) was increased
in the S1-5 knockout mice.

Example 10

Analysis of the Osteoclast-Forming Ability of Bone
Marrow Cells Derived from S1-5 Knockout Mice

[0199] Using bone marrow cells derived from S1-5 knock-
out mice, the ability to form osteoclasts in vitro was analyzed.
1x10° bone marrow cells were plated onto a 96-well plate,
and then macrophage colony stimulating factor (M-CSF) was
added to a final concentration of 50 ng/mL. Two days later
Receptor Activator of NF-kB Ligand (RANKL) was added to
a final concentration of 10, 30, and 100 ng/mL.. The cells were
fixed seven days later, and then TRAP stained to examine
their osteoclast-forming ability (FIG. 21A). The experiments
were carried out at n=6. The results confirmed that in the
presence of RANKL at final concentrations of 30 and 100
ng/mL, the number of osteoclasts formed was significantly
increased (FIG. 21B). According to TRAP solution assays,
TRAP activity level was increased in the S1-5 knockout mice
(FIG. 21C). TRAP staining when RANKL was added at a
final concentration of 100 ng/ml, showed that the size of
TRAP-positive multinucleated giant cells in S1-5 knockout
mice increased compared to that of the wild type (FIGS. 21D
and E). These results suggested that S1-5 is involved in the
inhibition of osteoclast differentiation.

Example 11
Hemostatic Analysis of S1-5 Knockout Animals

[0200] An incision was made on the tails of S1-5 knockout
mice aged eight to 111 weeks (26 months), and to examine the
degree of hemostasis, filter paper was used every ten seconds
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to absorb the blood flowing out. The results showed that
hemostasis tends to be difficult to achieve in S1-5 knockout
mice (FIG. 22).

Example 12

Analysis of Hematocrit Values in S1-5 Knockout
Animals

[0201] One end of a capillary tube for hematocrit measure-
ments (Capillary tubes for microhematocrits, 75 mm length,
heparinized, Drummond Scientific Co.) was placed into the
blood and maintained at an appropriate angle to draw the
blood by capillary action up two-thirds of the full length of the
capillary tube. The end from which blood was drawn was
sealed by insertion of putty. The capillary, sealed at one end,
was centrifuged for five minutes at 11,000 rpm, and the per-
centage (%) was read using a measuring plate. The results
showed that S1-5 knockout mice tended to have low hemat-
ocrit values, and were in an anemic condition (FIGS. 23 and

24).

Example 13

Giemsa Staining of the Peripheral Blood of S1-5
Knockout Mice

[0202] Blood was collected from the tail vein of 15 to
110-week old S1-5 knockout mice. This blood was then
diluted 1000 times in PBS, cytospun (800 rpm, five minutes),
and then peripheral blood was stained using Giemsa. The
results showed anemia in the S1-5 knockout mice: specifi-
cally, a decreased number of erythrocytes, abnormal erythro-
cytes (circular erythrocytes), and differences in staining were
observed (FIG. 25).

Example 14

Production of CHO-K1 Cells Stably Expressing the
S1-5-His Protein

[0203] CHO-KI cells stably expressing the S1-5-His pro-
tein were prepared in order to carry out large-scale purifica-
tion of the S1-5-His protein. Using Lipofectamine 2000, 20
ng of pPCAGGS-S1-5-His and 0.7 pg of pcDNA3 were trans-
fected simultaneously into CHO-K1 cells (one 10 cm dish),
and 24 hours later the cells were diluted ten times and plated
onto six 10-cm dishes. 24 hours later, selection was initiated
by using 800 pg/mL Geneticin, and colonies were picked 11
days later. 16 colonies were picked from each 10-cm dish (a
total of 96 clones) and these colonies were plated into a
96-well plate, then scaled up into 24-well plates, and then to
6-well plates. At the same time, 6 types of bulk samples were
individually plated onto 10-cm dishes, and when they reached
confluency, the media were exchanged for serum-free media.
24 hours later, Western blotting was used to check S1-5-His
expression in the cell extract and in the culture supernatant.
Antibodies were produced by immunizing rabbits using the
S1-5 peptide (42-56: 15-amino acid CKDIDECDIVPDACK:
the underlined portion is the predicted T cell epitope) as the
immunogen, and then those confirmed by Western blotting to
recognize the S1-5 protein were used. The expression of
S1-5-His protein was similarly checked using those cloned
cells that reached confluency on 6-well plates. 1 mL of serum-
free medium was used for each well of a 6-well plate, and half
of the TCA precipitates were used to check expression. The
results confirmed S1-5-His protein expression in the cell
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extract and culture supernatant of all six types of bulk sample,
with strong expression observed in bulk sample Nos. 1, 2 and
3 in particular. Furthermore, S1-5 protein endogenous to
CHO-K1 cells was confirmed to be secreted into the culture
supernatant (FIG. 26). Meanwhile, of the 96 clones selected,
90 clones in which growth had been confirmed were checked
for expression of the S1-5-His protein in the culture superna-
tant (FIG. 27). Of these, Clone Nos. 1, 6,10, 11, 13,25,38,43,
44, 61, and 96 were again checked for S1-5-His protein
expression (FIG. 28). As aresult, S1-5-His protein expression
was found to be stronger in Clone Nos. 1, 6,44 and 96 than in
bulk sample 1. Ultimately, Clone No. 96 was chosen for
subsequent experiments.

Example 15

Purification of the S1-5-His Protein from the Cell
Culture Supernatant of CHO-K1 Stably Expressing
the Same

[0204] 60 mL of the cell culture supernatant of CHO-K1
stably expressing the S1-5-His protein was passed through a
filter, and then concentrated to approximately 10 mL using
Centriplus. The concentrated sample was then dialyzed
against a purification buffer (20 mM Tris-HCI (pH 7.5), 500
mM NacCl, 10% glycerol). The dialyzed sample was loaded
onto a 1-mL HisTrap column, and the column was washed
with 10 mL of purification buffer. The adsorbed protein was
then eluted using the purification buffer supplemented with
10 mM and 250 mM imidazole (1 mL/fraction). The proteins
contained in the fraction eluted with the 250 mM imidazole
solution were separated by 10% SDS-PAGE, and then
detected using silver staining (FIG. 29A) or Western blotting
using anti-S1-5 antibody (FIG. 29B). As a result, one band
was detected when using the anti-S1-5 antibody.

[0205] 280 mL of the culture supernatant of CHO-K1 cell
stably expressing the S1-5-His protein was passed through a
filter (0.22 um) and then loaded onto a 1-mL HisTrap column.
The column was washed with 10 mL of purification buffer (20
mM Tris-HCI (pH7.5), 500 mM NaCl, 10% glycerol) and
then with the purification buffer supplemented with 10 mM
imidazole. The adsorbed protein was then eluted with the
purification buffer supplemented with 50 mM and 100 mM of
imidazole (1 ml/fraction). The eluted fractions were col-
lected (approximately 4 mL.), and dialyzed overnight against
1 L of PBS, and the sample was then passed through a filter
(0.22 pum). The proteins included in the fractions eluted with
50 mM and 100 mM imidazole were separated by 10% SDS-
PAGE, and then detected using silver staining (FIG. 30). The
results showed that fractions eluted with the purification
buffer containing 100 mM imidazole had lost unnecessary
bands compared to the fractions eluted with the purification
buffer containing 50 mM imidazole, indicating that a more
purified S1-5 protein was obtained in the former case.

Example 16

Preparation of S1-5-His Truncated Proteins from
CHO-K1 Cells

[0206] The S1-5 sequence comprises six EGF-like
domains. To investigate the function of S1-5, the EGF-like
domains were deleted one at a time from the C-terminal end,
producing six constructs (FIG. 31).

[0207] S1-5-E1-His/pME18S, S1-5-E1-2-His/pME18S,
S1-5-E1-3-His/pME18S, S1-5-E1-4-His/pME18S, S1-5-E1-
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5-His/pMEI18S, S1-5-E1-6-His/pMEI18S and S1-5 full-His/
pMEI18S were transfected into CHO-K1 cells using
FuGENES6 (Roche). Eight hours after transfection the media
were exchanged for serum-free media, and the cells were then
cultured for 24 hours. Culture supernatants were collected,
Ni-agarose was added to them, and they were mixed for eight
hours at 4° C. The Ni-agarose was washed three times with a
washing buffer (20 mM Tris (pH7.5), 500 mM NaCl, 10%
Glycerol, and 10 mM Imidazole), and then the S1-5 proteins
were eluted using an elution buffer (20 mM Tris (pH?7.5), 500
mM NaCl, 10% Glycerol, 250 mM imidazole). The eluted
fractions were dialyzed to exchange the buffer for PBS, and
then the concentration of S1-5 proteins were determined by
Western blotting (FIG. 32A).

[0208] S1-5-FLAG truncated proteins and the S1-5 FLAG
protein were similarly produced (FIG. 32B), and their respec-
tive expression vectors were transfected into CHO-K1 cells
(6-well plate). Four hours later, the media were exchanged for
serum-free media (1 mL), and after incubating for 24 hours,
the culture supernatants (900 pl.) were subjected to TCA
precipitation. Thereafter, the TCA precipitates and cell
extract solutions were used to perform Western blotting using
anti-FLAG antibody. The results showed that the expression
levels of all truncated proteins were higher than that of the full
length S1-5 protein, and that the expression level of S1-5(E1-
3)-FLAG protein was particularly high.

Example 17

Preparation of FLLAG-S1-5 Truncated Proteins from
HEK293 Cells

[0209] The FLAG-S1-5 truncated proteins expressed in
HEK293 cells (Dainippon Pharmaceutical) were purified.
HEK293 cells were plated to 80% to 90% confluency in a
150-mm dish (IWAKTI). The following day, transfection was
carried out using FuGENESG. The procedure was carried out
as per the attached manual. The cells were collected two days
later, and 300 pL of lysis buffer (50 mM Tris-HCI (pH 7.4),
420 mM NaCl, 1 mM EDTA, 1 mM MgCl,,0.5mM DTT, and
1 mM PMSF) was added. This was incubated on ice for 20
minutes. 100 pLL of anti-FLAG antibody (SIGMA) bound to
agarose beads was added and incubated overnight while rotat-
ing at 4° C. The beads were washed five times with washing
buffer (50 mM Tris-HCI1 (pH7.4), 150 mM NaCl, 0.5 mM
DTT, and 1 mM PMSF), then 100 pL of 100 pg/ml, FLAG
peptide (SIGMA) was added, and this was incubated for two
hours while rotating at 4° C. The supernatants were collected
by centrifugation, and 10 pL. of each were subjected to SDS-
PAGE. The FLAG-S1-5 truncated proteins purified from the
cells were identified by Western blotting (FIG. 33A), and
their concentrations were determined using CBB staining.
[0210] The culture supernatants were collected 48 hours
after transfection, at which point 100 pL of anti-FLAG anti-
body bound to agarose beads was added. These were then
incubated overnight while rotating at 4° C. Thereafter, the
same procedure as described above was carried out, and the
FLAG-S1-5 proteins purified from the culture supernatants
were identified and their concentrations were determined
(FIG. 33B). The results showed that S1-5 proteins were puri-
fied both from inside the cells and from the culture superna-
tants (FIG. 33AB).

Example 18

Purification of S1-5-Flag Protein from 293F Non-
Adherent Cells, and Purification of S1-5-FLAG Pro-
tein Subjected to Prescission Protease Treatment
[0211] S1-5-FLAG protein, forcibly expressed in 293F
non-adherent cells, was purified. First, the S1-5-FLAG pro-
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tein expressed in the cytoplasm of 293F cells was purified by
the following steps: 293F cells transfected with pcDNA3-S1-
S-prescission-FLAG plasmid was suspension-cultured at a
volume of 90 mL, and cells were collected 48 hours later. 1
mL oflysis buffer (50 mM Tris-HCI (pH 7.4), 420 mM NaCl,
1 mMEDTA, 1 mM MgCl,,0.5mMDTT, 1 mM PMSF, 0.5%
NP-40) was added, and this was incubated on ice for 20
minutes. At this point, 100 pl. of anti-FLAG antibody
(SIGMA) bound to agarose beads was added, and this was
incubated overnight while rotating at 4° C. The beads were
washed five times with a washing buffer (50 mM Tris-HCl
(pH 7.4), 150 mM NaCl, 0.5 mM DTT, 1 mM PMSF, 0.5%
NP-40), then transferred to a mini-column and eluted three
times with 100 puL. of 200 pg/mL FLAG peptide (SIGMA).
The eluate was dialyzed overnight against a prescission buffer
(50 mM Tris-HCI (pH7.0), 150 mM NaCl, 1 mM EDTA, 1
mM DTT). 20 U of prescission protease was added, and the
reaction was allowed to take place for five hours at4° C. 50 ulL
of glutathione sepharose beads were added, and the mixture
was incubated for one hour while rotating at 4° C. The super-
natant was collected, and this was subjected to SDS-PAGE
along with samples obtained at each stage of purification, and
the proteins were identified by Western blotting. Next, the
S1-5-FLAG protein obtained from the culture supernatant of
transfected 293F cells was purified. The culture supernatant
was collected 48 hours after transfection, 100 pL of anti-
FLAG antibody bound to agarose beads was added, and this
was incubated overnight while rotating at 4° C. Thereafter,
purification was carried out by the same procedure as
described above, followed by SDS-PAGE and Western blot-
ting. The results are shown in FIG. 34. The S1-5-FLAG
protein in the cytoplasm was purified using anti-FLAG anti-
body bound to agarose beads. In contrast to the case when
using anti-S1-5 antibody, hardly any S1-5 could be detected
in the final eluate when using anti-FLAG antibody, suggest-
ing that prescission protease digestion had taken place. Also,
Western blotting did not detected a band from the culture
supernatant at any stage of purification. These results indi-
cated that this method can purify S1-5 protein without a
FLAG tag from the cytoplasm.

Example 19
Examination of Glycosylation of the S1-5 Protein

[0212] Whether the S1-5 protein is in fact glycosylated was
examined. Glycosylpeptidase F treatment (37° C., 17 hours)
was performed on S1-5-His protein purified from the culture
supernatant of CHO-K1 cells stably expressing the S1-5-His
protein, cell extract of CHO-K1 cells, and S1-5 protein immu-
noprecipitated from the culture supernatant of HT1080 cells,
and then Western blotting using anti-S1-5 antibody was per-
formed (FIG. 35). As a result, glycosylpeptidase F treatment
was found to cause a band shift of the pure S1-5-His protein
(20 ng) (FIG. 35, left figure). Similarly, band shift of the S1-5
protein was also observed in the S1-5 protein immunopre-
cipitated from the culture supernatant of HT1080 cells (FIG.
35, right figure). These results suggested that S1-5 undergoes
N-linked glycosylation. In fact, the S1-5 proteins share a
common sequence (NX(S/T)X=P) at one site. When a broad
band that was difficult to detect at a low concentration was
examined by increasing the amount of protein (120 ng), an
overall band shift was observed; however, the broad band did
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not disappear, suggesting that the S1-5 protein may also have
undergone O-linked glycosylation (FIG. 35, center figure).

Example 20

Preparation of S1-5-his Truncated Proteins from £.
coli

[0213] A pGEX vector that expresses the GST-fused S1-5-
His protein was prepared, E. coli was transformed using this
vector, and colonies were isolated. The isolated colonies were
inoculated into 10 mL of LB-ampicillin medium (50 mg/mL
ampicillin), and cultured overnight at 37° C. (pre-culture).
The pre-cultured E. coli was added to 200 mL of LB-ampi-
cillin medium and cultured for 2.5 hours at 37° C. (main
culture). IPTG was then added at a final concentration of 0.5
mM, and the mixture was cultured for another three hours at
30° C. The bacterial cells were collected by centrifugation,
then 5 mL of BC500 (20 mM Tris-HCI (pH 8.0), 0.5 mM
EDTA, 500 mM KC1, 20% glycerol, 1% NP-40, 1 mM DTT,
0.5 mM PMSF, 1 pg/mL of aprotinin, pepstatin, and leupep-
tin) and 100 pl of 100 mg/mL lysozyme was added to pro-
duce a suspension. The bacteria were then homogenized by
sonication. The supernatant was collected by centrifugation,
500 uL of glutathione S transferase-conjugated agarose beads
(GSH) (Aniersham Pharmacia) GSH resin was added, and the
mixture was incubated overnight while rotating at 4° C. The
GSH resin was washed five times with BC500, and then
applied to a micro-column (Biorad). The column was capped
after adding 500 pL of prescission protease solution (10U
prescission protease, 50 mM Tris-HCl (pH7.0), 150 mM
NaCl, 1 mM EDTA, 1 mM DTT), and was left to stand for 24
hours of incubation at 4° C. The column eluate was collected
as adigested S1-5-His protein solution, identified using West-
ern blotting (FIG. 36) and then CBB stained to determine
concentration. The results showed that the S1-5 protein was
purified from E. coli (FIG. 36).

Example 21

Purification of MBP-S1-5 Protein and MBP-S1-5
Protein Subjected to Prescission Protease Treatment
from E. coli

[0214] Purification of the MBP-S1-5 protein was also car-
ried out by an extraction method similar to that of Example 20
except that the pGEX vector that expresses the MBP-fused
S1-5 protein was used. The results showed that the most
efficient elution was achieved when using 10 mM maltose.
MBP-S1-5 was obtained more efficiently than GST-S1-5 pro-
tein at 450 pg/500 mL culture (FIG. 37). In addition, prescis-
sion protease treatment in solution was confirmed to cleave
MBP, just as in the prescission protease treatment of GST-
S1-5 (FIG. 38).

Example 22

Effect of S-5-his Protein Derived from CHO-K1 Cell
Culture Supernatant on Osteoclast-Forming Ability
in Bone Marrow Cells Derived from S1-5 Knockout

Mice

[0215] The effect of purified S1-5-His protein on in vitro
osteoclast-forming ability was examined using bone marrow
cells derived from S1-5 knockout mice and the protein puri-
fied in Example 15. 1x10° bone marrow cells were plated
onto a 96-well plate, M-CSF was added at a final concentra-
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tion of 50 ng/ml., and two days later RANKL was added to a
final concentration of 100 ng/mL. S1-5 was diluted in PBS,
and was added continuously to the culture medium from the
time of M-CSF addition, such that the final concentrations
were 0, 10, 30, and 100 ng/mL.. Five days later the cells were
fixed and the effect of S1-5-His protein on osteoclast-forming
ability was examined using TRAP staining. The experiments
were carried out at n=5. The results confirmed that the num-
ber of TRAP-positive multinucleated giant cells was signifi-
cantly suppressed depending on S1-5-His protein concentra-
tion (FIGS. 39 and 41). Suppression of the number of TRAP-
positive multinucleated giant cells formed was also
dependent on the concentration of S1-5-His protein (FIGS. 40
and 41). The experiments were carried out as described
above, except that S1-5-His protein was added at a final
concentration of 0, 10, 30, 100, 200, and 500 ng/mL.. The area
occupied by TRAP-positive multinucleated giant cells was
measured, indicating a reduction in the size of TR AP-positive
multinucleated giant cells dependent on the concentration of
S1-5-His protein (FIGS. 42A, 42B and 42C).

Example 23

Effect of S1-5-his Truncated Proteins on Osteoclast-
Forming Ability in Bone Marrow Cells Derived from
S1-5 Knockout Mice

[0216] The effect of purified S1-5-E1-2 protein on in vitro
osteoclast-forming ability was examined using bone marrow
cells derived from S1-5 knockout mice and the protein puri-
fied in Example 16. The method was as for Example 22,
except that S1-5-E1-2 protein was added at a final concentra-
tion of 0 and 10 ng/mL. The results confirmed that the S1-5
truncated protein suppressed the number of TRAP-positive
multinucleated cells (FIGS. 43 and 45). The number of
TRAP-positive multinucleated giant cells formed was even
more noticeably suppressed (FIGS. 44 and 45). The amino
acid sequence of S1-5-E1-2 is shown in SEQ ID NO: 6.

Example 24

Effect of S1-5-His Protein Derived from the Culture
Supernatant of CHO-K1 Cells on Osteoclast-Form-
ing Ability in RAW264.7 Cells

[0217] Using RAW264.7 cells (mouse macrophage-de-
rived cells) and the protein purified in Example 15, the effect
of purified S1-5-His protein derived from the culture super-
natant of CHO-K1 cells on in vitro osteoclast-forming ability
was examined. 2.5x10° RAW264.7 cells were plated onto a
96-well plate, and RANKL was added to a final concentration
0f 100 ng/mL. The S1-5-His protein was diluted in PBS, and
was continuously added to the culture medium to final con-
centrations of 0, 10, 30, 100, 200, and 500 ng/mL. Three days
later, the cells were fixed, and the effect of the S1-5-His
protein on osteoclast-forming ability was examined using
TRAP staining. The experiments were carried out at n=5. The
results confirmed S1-5-His protein concentration-dependent
suppression of the number of TRAP-positive multinucleated
cells (FIGS. 46 and 47).

Example 25

Effect of S1-5-Flag Protein Derived from 293F Non-
Adherent Cells on Osteoclast-Forming Ability in
RAW264.7 Cells

[0218] The effect of purified S1-5-FLAG protein on osteo-
clast-forming ability was examined using RAW264.7 cells
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and the protein purified in Example 18. The method was as in
Example 24, except that the S1-5-FL AG protein derived from
293F non-adherent cells, and the S1-5 protein produced by
cell-free expression (Abnova, Cat. No. H00002202-P01)
were added to final concentrations of 0, 10, 30, 100, and 200
ng/mL. The results indicated that when the S1-5-FLAG pro-
tein purified in Example 18 was added, osteoclast-forming
ability was suppressed dependent on the concentration of
S1-5-FLAG protein (FIG. 48). However, this suppressive
effect was not observed when the S1-5 protein obtained by
cell-free expression was added (FIG. 49).

Example 26

Examination of the Effect of the GST-S1-5 Protein
Derived from E. coli, and GST-S1-5 Protein Sub-
jected to Prescission Protease Treatment, on Osteo-
clast-Forming Ability in RAW264.7 Cells

[0219] The effects of purified GST-S1-5 protein and
prescission protease-treated GST-S1-5 protein on osteoclast-
forming ability were examined using RAW?264.7 cells and the
protein purified in Example 20. The method was as for
Example 24, except that E. coli-derived GST-S1-5 protein
and GST protein were added to final concentrations of0, 1, 3,
10, 30, 100, and 200 ng/mL., and prescission protease-treated
GST-81-5 protein and prescission protease-treated GST pro-
tein were added to final concentrations of 0, 1, 3, 10, and 30
ng/mL. As a result, when GST-S1-5 protein and prescission
protease-treated GST-S1-5 protein were added, the suppres-
sive effect was found to be concentration-dependent (FIGS.
50, 51, 54, and 55); however, GST protein and prescission
protease-treated GST protein did not affect osteoclast-form-
ing ability (FIGS. 52,53, 56, and 57). The S1-5 protein whose
GST tag was removed by prescission protease treatment not
only maintained but enhanced its activity as a result of tag
removal.

Example 27

Examination of the Effect of S1-5 Protein on the
Lowering of Bone Mineral Density in Osteoporotic
Model Rats

[0220] Following standard procedures, 7-week-old Wister
rats were ovariectomized (OVX), and then the protein puri-
fied in Example 20 was administered subcutaneously. The
protein was administered five times a week at a dose of 1.0
mg/kg per day following ovariectomy. The rats were sacri-
ficed four weeks after the operation, their left and right
femora were removed and fixed in 70% ethanol, and then
bone mineral density was measured. Bone mineral density
was measured on a DCS-600EX-IIIR Model (Aloka) by tak-
ing 1-mm thick slices of the distal quarter of the femur, and
taking 20 scans at a speed of 10 mm/s from the distal position
to the proximal position. Compared to sham rats, OVX rats
given GST and prescission protease showed an approxi-
mately 10% reduction in bone mineral density. An OVX
model is considered to have been made if its bone mineral
density is reduced 10% or more (Modder, U L. et al., Endcri-
nology 145: 913-921, 2004). In contrast, OVX rats given
prescission protease-treated GST-S1-5 protein showed an
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increase in bone mineral density. These results suggested that
S1-5 protein improved osteoporosis (FIG. 58).

Example 28

Examination of the Effect of S1-5 Protein on the
Decrease of Bone Mineral Density in Osteoporosis
Model Rats

[0221] Analysis of bone strength was carried out on the
femora of the rats examined in Example 27. Bone strength
was measured using a three-point bending test carried out on
a MZ-5008 (Maruto) with a 500 N load cell, support span of
13 mm, and head speed of 10 mm/min.

[0222] The results showed that OVX rats given GST pro-
tein and prescission protease had reduced bone strength com-
pared to sham rats, but that bone strength improved when the
protein purified in Example 20 was administered (FIG. 59).

Example 29

Analysis of the Effect of S1-5 Protein on
Osteoporotic Model Rats Using Micro CT

[0223] Femora were removed from the rats examined in
Example 27 and fixed in 70% ethanol after removing the soft
tissues from around the bone. Micro CT images were then
taken at a position 10% down the diaphysis from the growth
plate cartilage. Compared to sham rats, OVX rats given GST
protein and prescission protease showed a decrease of can-
cellous bone; however, in OVX rats given the protein purified
in Example 20, the decrease of cancellous bone was improved
(FIG. 60). These images suggested that S1-5 protein demon-
strates the effect of suppressing osteoclasts.

Example 30

Histological Analysis of the Effect of S1-5 Protein
on Osteoporotic Model Rats

[0224] Tibias were removed from the rats examined in
Example 27 and fixed in 70% ethanol after removing the soft
tissues from around the bone. Thereafter, bone tissue samples
were TRAP stained and the number of osteoclasts in the
tissues was measured. The results showed that, compared to
sham rats, OVX rats given GST protein and prescission pro-
tease showed an increase in the number of osteoclasts in the
proximal metaphysis of the tibia, but in OVX rats given the
protein purified in Example 20, this increase in the number of
osteoclasts was suppressed (FIG. 61).
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Example 31

Examination of the Effect of S1-5 Protein on
Osteoporotic Model Mice

[0225] Following standard procedures, 7-week old C57BL/
6j mice were ovariectomized, and the protein purified in
Example 20 was administered subcutaneously. The protein
was administered five times a week ata dose of 1.0 mg/kg/day
following ovariectomy. The mice were sacrificed eight weeks
after the operation, their femora were removed and fixed in
70% ethanol, and then their bone densities were measured.
The bone mineral density was measured using a DCS-
600EX-ITIR Model (Aloka) by taking 1-mm thick slices of
the distal one quarter of the femur, and taking 20 scans at a
speed of 10 mm/s from the distal position to the proximal
position. As was the case for the rats, the results showed that
bone mineral density in OVX mice was approximately 10%
less than in sham mice. In contrast, OVX mice given the
protein purified in Example 20 showed an increase in bone
mineral density. These results suggested that S1-5 protein
improves osteoporosis (FIG. 62).

INDUSTRIAL APPLICABILITY

[0226] The present invention provides knockout animals in
which the S1-5 gene has been made defective, where these
animals develop age-related diseases, as well as methods for
producing such animals. Since the animals of the present
invention develop various age-related diseases and symp-
toms, such as bone deformation, hair loss, tissue injury and
tumor development, they may be used as model animals to
screen for pharmaceutical compositions with therapeutic or
remedial effects by administering substances effective for the
treatment or prevention of age-related diseases to these ani-
mals. The present invention also provides cells isolated from
the knockout animals. The use of these cells enables screen-
ing for pharmaceutical agents for the treatment or prevention
of'age-related diseases. Since the bone marrow cells isolated
from the knockout animals have a greater ability to form
tartrate-resistant acid phosphatase (TRAP)-positive multi-
nucleated giant cells when differentiated into osteoclasts than
the bone marrow cells of wild type mice, one can screen for
agents that inhibit osteoclast function using the number and/
or size of TRAP-positive multinucleated giant cells as an
indicator.

[0227] The present invention also provides isolated S1-5
protein and antibodies that bind to the S1-5 protein. The use
ofthe isolated S1-5 protein enables treatment or prevention of
age-related diseases and inhibition of osteoclast function.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 7

<210> SEQ ID NO 1

<211> LENGTH: 2742

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

ctagtattct actagaactg gaagattget ctccgagttt tttttttgtt attttgttaa 60

aaaataaaaa gcttgagcag caattcatat tactgtcaca ggtatttttg ctgtgetgtyg 120
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-continued
caaggtaact ctgctagcta agattcacaa tgttgaaagc ccttttcecta actatgetga 180
ctectggeget ggtcaagtca caggacaccg aagaaaccat cacgtacacg caatgcactg 240
acggatatga gtgggatcct gtgagacagc aatgcaaaga tattgatgaa tgtgacattg 300
tcccagacge ttgtaaaggt ggaatgaagt gtgtcaacca ctatggagga tacctctgec 360
ttccgaaaac agcccagatt attgtcaata atgaacagcc tcagcaggaa acacaaccag 420
cagaaggaac ctcaggggca accaccgggg ttgtagetge cagcagcatg gcaaccagtg 480

gagtgttgee cgggggtggt tttgtggeca gtgctgetge agtegcagge cctgaaatge 540

agactggceg aaataacttt gtcatccgge ggaacccage tgaccctcag cgcattcect 600
ccaaccctte ccaccgtatce cagtgtgcag caggctacga gcaaagtgaa cacaacgtgt 660
gccaagacat agacgagtgce actgcaggga cgcacaactyg tagagcagac caagtgtgca 720
tcaatttacg gggatccttt gcatgtcagt gccctectgg atatcagaag cgaggggage 780
agtgcgtaga catagatgaa tgtaccatce ctecatattg ccaccaaaga tgcgtgaata 840
caccaggete attttattge cagtgcagte ctgggttteca attggcagca aacaactata 900
cctgegtaga tataaatgaa tgtgatgcca gcaatcaatg tgctcagcag tgctacaaca 960

ttcttggttce attcatctgt cagtgcaatc aaggatatga gctaagcagt gacaggctca 1020
actgtgaaga cattgatgaa tgcagaacct caagctacct gtgtcaatat caatgtgtca 1080
atgaacctgg gaaattctca tgtatgtgcc cccagggata ccaagtggtg agaagtagaa 1140
catgtcaaga tataaatgag tgtgagacca caaatgaatg ccgggaggat gaaatgtgtt 1200
ggaattatca tggcggcttce cgttgttatc cacgaaatcc ttgtcaagat ccctacattce 1260
taacaccaga gaaccgatgt gtttgcccag tctcaaatge catgtgccga gaactgcccce 1320
agtcaatagt ctacaaatac atgagcatcc gatctgatag gtctgtgcca tcagacatct 1380
tccagataca ggccacaact atttatgcca acaccatcaa tacttttcgg attaaatctg 1440
gaaatgaaaa tggagagttc tacctacgac aaacaagtcc tgtaagtgca atgcttgtge 1500
tcgtgaagtc attatcagga ccaagagaac atatcgtgga cctggagatg ctgacagtca 1560
gcagtatagg gaccttccge acaagctctg tgttaagatt gacaataata gtggggccat 1620
tttcatttta gtcttttcta agagtcaacc acaggcattt aagtcagcca aagaatattg 1680
ttaccttaaa gcactatttt atttatagat atatctagtg catctacatc tctatactgt 1740
acactcaccc ataacaaaca attacaccat ggtataaagt gggcatttaa tatgtaaaga 1800
ttcaaagttt gtctttatta ctatatgtaa attagacatt aatccactaa actggtcttc 1860
ttcaagagag ctaagtatac actatctggt gaaacttgga ttctttccta taaaagtggg 1920
accaagcaat gatgatcttc tgtggtgctt aaggaaactt actagagctc cactaacagt 1980
ctcataagga ggcagccatc ataaccattg aatagcatgc aagggtaaga atgagttttt 2040
aactgctttg taagaaaatg gaaaaggtca ataaagatat atttctttag aaaatgggga 2100
tctgccatat ttgtgttggt ttttattttce atatccagec taaaggtggt tgtttattat 2160
atagtaataa atcattgctg tacaacatgc tggtttctgt agggtatttt taattttgte 2220
agaaatttta gattgtgaat attttgtaaa aaacagtaag caaaattttc cagaattccc 2280
aaaatgaacc agataccccc tagaaaatta tactattgag aaatctatgg ggaggatatg 2340

agaaaataaa ttccttctaa accacattgg aactgacctg aagaagcaaa ctcggaaaat 2400
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ataataacat ccctgaattc aggcattcac aagatgcaga acaaaatgga taaaaggtat 2460
ttcactggag aagttttaat ttctaagtaa aatttaaatc ctaacacttc actaatttat 2520
aactaaaatt tctcatcttc gtacttgatg ctcacagagg aagaaaatga tgatggtttt 2580
tattcctgge atccagagtg acagtgaact taagcaaatt accctcecctac ccaattctat 2640
ggaatatttt atacgtctcc ttgtttaaaa tctgactgct ttactttgat gtatcatatt 2700
tttaaataaa aataaatatt cctttagaag atcactctaa aa 2742
<210> SEQ ID NO 2

<211> LENGTH: 493

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

Met Leu Lys Ala Leu Phe Leu Thr Met Leu Thr Leu Ala Leu Val Lys
1 5 10 15

Ser Gln Asp Thr Glu Glu Thr Ile Thr Tyr Thr Gln Cys Thr Asp Gly
20 25 30

Tyr Glu Trp Asp Pro Val Arg Gln Gln Cys Lys Asp Ile Asp Glu Cys
Asp Ile Val Pro Asp Ala Cys Lys Gly Gly Met Lys Cys Val Asn His
50 55 60

Tyr Gly Gly Tyr Leu Cys Leu Pro Lys Thr Ala Gln Ile Ile Val Asn
65 70 75 80

Asn Glu Gln Pro Gln Gln Glu Thr Gln Pro Ala Glu Gly Thr Ser Gly
85 90 95

Ala Thr Thr Gly Val Val Ala Ala Ser Ser Met Ala Thr Ser Gly Val
100 105 110

Leu Pro Gly Gly Gly Phe Val Ala Ser Ala Ala Ala Val Ala Gly Pro
115 120 125

Glu Met Gln Thr Gly Arg Asn Asn Phe Val Ile Arg Arg Asn Pro Ala
130 135 140

Asp Pro Gln Arg Ile Pro Ser Asn Pro Ser His Arg Ile Gln Cys Ala
145 150 155 160

Ala Gly Tyr Glu Gln Ser Glu His Asn Val Cys Gln Asp Ile Asp Glu
165 170 175

Cys Thr Ala Gly Thr His Asn Cys Arg Ala Asp Gln Val Cys Ile Asn
180 185 190

Leu Arg Gly Ser Phe Ala Cys Gln Cys Pro Pro Gly Tyr Gln Lys Arg
195 200 205

Gly Glu Gln Cys Val Asp Ile Asp Glu Cys Thr Ile Pro Pro Tyr Cys
210 215 220

His Gln Arg Cys Val Asn Thr Pro Gly Ser Phe Tyr Cys Gln Cys Ser
225 230 235 240

Pro Gly Phe Gln Leu Ala Ala Asn Asn Tyr Thr Cys Val Asp Ile Asn
245 250 255

Glu Cys Asp Ala Ser Asn Gln Cys Ala Gln Gln Cys Tyr Asn Ile Leu
260 265 270

Gly Ser Phe Ile Cys Gln Cys Asn Gln Gly Tyr Glu Leu Ser Ser Asp
275 280 285

Arg Leu Asn Cys Glu Asp Ile Asp Glu Cys Arg Thr Ser Ser Tyr Leu
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290 295 300

Cys Gln Tyr Gln Cys Val Asn Glu Pro Gly Lys Phe Ser Cys Met Cys
305 310 315 320

Pro Gln Gly Tyr Gln Val Val Arg Ser Arg Thr Cys Gln Asp Ile Asn
325 330 335

Glu Cys Glu Thr Thr Asn Glu Cys Arg Glu Asp Glu Met Cys Trp Asn
340 345 350

Tyr His Gly Gly Phe Arg Cys Tyr Pro Arg Asn Pro Cys Gln Asp Pro
355 360 365

Tyr Ile Leu Thr Pro Glu Asn Arg Cys Val Cys Pro Val Ser Asn Ala
370 375 380

Met Cys Arg Glu Leu Pro Gln Ser Ile Val Tyr Lys Tyr Met Ser Ile
385 390 395 400

Arg Ser Asp Arg Ser Val Pro Ser Asp Ile Phe Gln Ile Gln Ala Thr
405 410 415

Thr Ile Tyr Ala Asn Thr Ile Asn Thr Phe Arg Ile Lys Ser Gly Asn
420 425 430

Glu Asn Gly Glu Phe Tyr Leu Arg Gln Thr Ser Pro Val Ser Ala Met
435 440 445

Leu Val Leu Val Lys Ser Leu Ser Gly Pro Arg Glu His Ile Val Asp
450 455 460

Leu Glu Met Leu Thr Val Ser Ser Ile Gly Thr Phe Arg Thr Ser Ser
465 470 475 480

Val Leu Arg Leu Thr Ile Ile Val Gly Pro Phe Ser Phe
485 490

<210> SEQ ID NO 3

<211> LENGTH: 1677

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 3

ctcagcaaga aacaccagct gcagaagctt cgtcaggtgc caccactggg actgtagcetg 60
ccaggagcat ggcaaccagt ggtgtggtgce ctgggggtgg cttcatggece agtgctactg 120
cagttgctgg ccctgaagtt caaactggcc gaaataactt tgtcatccga agaaacccag 180
ctgaccctca gcgcatcecet tccaaccctt cccaccggat ccagtgtgca gcaggctatg 240
aacagagtga gcataatgtg tgccaagata ttgatgagtg cacctcaggg actcacaatt 300
gtagaacgga ccaagtatgc atcaatttac gaggttcctt cacatgtcag tgtcttcctg 360
ggtatcagaa gcgaggtgaa cagtgtgtgg atatagatga atgcacagtg cctccatatt 420
gccaccaaag atgtgttaac acacctggtt ccttctactg ccagtgcagt ccagggtttce 480
agctggcagce aaacaactac acttgtgtgg atataaatga atgtgatgcc agcaaccagt 540
gtgctcaaca atgctacaac attcttgget cattcatctg tcagtgtaat caaggatatg 600
aactaagcag tgacagactc aactgtgaag acatcgacga atgcagaacc tcaagctacc 660
tatgccaata tcaatgtgtc aatgaacctg ggaagttctc atgtatgtgce ccacagggtt 720
acgaagtggt gcgcagcaga acctgtcagg atataaatga atgtgagacc accaatgaat 780
gccgagaaga tgagatgtgc tggaattacc atgggggctt ccgctgttac ccacgaaacc 840

catgtcaaga tcactatgtt ctaacatcag aaaaccgatg tgtttgccca gtctcaaaca 900
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ctatgtgccg ggagctgccce cagtccattg tctacaaata catgagcatc cgatctgaca 960
ggtcecgtgec ttcagacatc ttccagatac aggcaacaat gatttatgca aacaccatta 1020
atacttttcg gattaaatct ggaaatgaaa atggagagtt ctacctacga caaacaagcc 1080
ctgtgagtgc aatgctggtg cttgtgaagt ctctatcagg accaagagaa tacatcgtgg 1140
acctggagat gctgacagtc agtagtatag gaaccttceeg cacaagetct gtgttaagat 1200
tgacaataat agtggggcca ttttcatttt agccttttac tcatataaag cctactacaa 1260
gcatttaaat cagccaaaca atatcattac cttaaaactc tattttattt atagctatat 1320
ctagtacatg tatattcaaa tagctagact atggtaagaa gtgggcattt aatccataag 1380
agtcaatgtt tatcgttatc actgtgtgta aattagacct ttatccaaca ttaagagagc 1440
taatcatata ttatctagtg aaacttggat tctttcctge aaaatgggac caagcaagga 1500
tactgttctg tgttgtatag agaaatatac acctccacag accatcccgt gagaattgge 1560
catcttagca tgaagatcaa gaaggagggt ttttttaact gctttgtaag aaaatggaaa 1620
aaagtcaata aagatatatt tctttagaaa aaaaaaaaaa aaaaaaaaaa aaaaaaa 1677
<210> SEQ ID NO 4

<211> LENGTH: 387

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 4

Met Ala Thr Ser Gly Val Val Pro Gly Gly Gly Phe Met Ala Ser Ala
1 5 10 15

Thr Ala Val Ala Gly Pro Glu Val Gln Thr Gly Arg Asn Asn Phe Val
20 25 30

Ile Arg Arg Asn Pro Ala Asp Pro Gln Arg Ile Pro Ser Asn Pro Ser
35 40 45

His Arg Ile Gln Cys Ala Ala Gly Tyr Glu Gln Ser Glu His Asn Val
50 55 60

Cys Gln Asp Ile Asp Glu Cys Thr Ser Gly Thr His Asn Cys Arg Thr
65 70 75 80

Asp Gln Val Cys Ile Asn Leu Arg Gly Ser Phe Thr Cys Gln Cys Leu
85 90 95

Pro Gly Tyr Gln Lys Arg Gly Glu Gln Cys Val Asp Ile Asp Glu Cys
100 105 110

Thr Val Pro Pro Tyr Cys His Gln Arg Cys Val Asn Thr Pro Gly Ser
115 120 125

Phe Tyr Cys Gln Cys Ser Pro Gly Phe Gln Leu Ala Ala Asn Asn Tyr
130 135 140

Thr Cys Val Asp Ile Asn Glu Cys Asp Ala Ser Asn Gln Cys Ala Gln
145 150 155 160

Gln Cys Tyr Asn Ile Leu Gly Ser Phe Ile Cys Gln Cys Asn Gln Gly
165 170 175

Tyr Glu Leu Ser Ser Asp Arg Leu Asn Cys Glu Asp Ile Asp Glu Cys
180 185 190

Arg Thr Ser Ser Tyr Leu Cys Gln Tyr Gln Cys Val Asn Glu Pro Gly
195 200 205

Lys Phe Ser Cys Met Cys Pro Gln Gly Tyr Glu Val Val Arg Ser Arg
210 215 220
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Thr Cys Gln Asp Ile Asn Glu Cys Glu Thr Thr Asn Glu Cys Arg Glu
225 230 235 240

Asp Glu Met Cys Trp Asn Tyr His Gly Gly Phe Arg Cys Tyr Pro Arg
245 250 255

Asn Pro Cys Gln Asp His Tyr Val Leu Thr Ser Glu Asn Arg Cys Val
260 265 270

Cys Pro Val Ser Asn Thr Met Cys Arg Glu Leu Pro Gln Ser Ile Val
275 280 285

Tyr Lys Tyr Met Ser Ile Arg Ser Asp Arg Ser Val Pro Ser Asp Ile
290 295 300

Phe Gln Ile Gln Ala Thr Met Ile Tyr Ala Asn Thr Ile Asn Thr Phe
305 310 315 320

Arg Ile Lys Ser Gly Asn Glu Asn Gly Glu Phe Tyr Leu Arg Gln Thr
325 330 335

Ser Pro Val Ser Ala Met Leu Val Leu Val Lys Ser Leu Ser Gly Pro
340 345 350

Arg Glu Tyr Ile Val Asp Leu Glu Met Leu Thr Val Ser Ser Ile Gly
355 360 365

Thr Phe Arg Thr Ser Ser Val Leu Arg Leu Thr Ile Ile Val Gly Pro
370 375 380

Phe Ser Phe
385

<210> SEQ ID NO 5

<211> LENGTH: 90001

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 5

agaggcagaa aagagttgct gaggcaaaag tgttctgcat aaatgtaaat agagtatatt 60
ctcaccttgg tcccttaaaa ggatgaaaac agcccttgec ttegtggagg cccggtgaaa 120
gagatattat ccatctcact ccacagacat gaatttcagc accattcaat gtttctataa 180
agattagaaa tacacctcag tcaaatgtgt gatggatgtt aagtagatag atggtgctga 240
tgaagcctaa ctttgtcaaa cagacaagga aggctgggat tgacaagctg atcagagtca 300
cactcacctg tgatgccaga actcagatag tgacagccaa cggatctgga gttcaaggat 360
gaccttagga ctacaaagca agaccctata tcaaaataaa tgaatttgaa atgagaagga 420
aggaaatgag aagggaagaa aggggagagg aaagacgttt cttctgatct ttgactcttce 480
cactgccaag tgtgaatttg aacacctcat ctcctcggta agectcttca tggagcaggg 540
gaaatggatc cccatttttc tataaagagg atccatctgc tcttatgctt tgaaaaccct 600
ctctgagectt gtcattcttec caactgaact gaacaaattc aatacaattt tataattctt 660
gaccctttta aaaattaact gcaatggaag catctgcttg aacagagatc ttaaggaaag 720
aaaaggactg aaatccaagc aatatccatg taaagtgtgt cttgtgggta agtaaacttt 780
taacctcectta ccttgaatga atggatttce ttatttgacc tatttaatca tcagtaaaag 840
tcagacatgt cattccgtag attttgtctg ctagcagaat actataaatt ctaaatggaa 900
agtattttct ttggtctttc cacattctgce aatgagaaag aagttaatac tagtttatca 960

aaatgattta tgttttaaat tcctcaaaga gtagagagaa aataataatg tccattccat 1020

tttaggcttt ggtctcgaga gttgcgttga tataggttat ggcatactct gggatgtgga 1080
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gagggcaata ataaatcatt cttactgaag ctattataca ttttctacaa ttacagattt 1140
caacatatgt aaagttttga tggttttgtt tggaccatca tctcctaaag attagtttaa 1200
gtatttccga agaggtttta agacccaatt taactataat caagacacaa ttaagtagtc 1260
actaaaggac aggtgagaaa tatctatgtg gttaaaaaaa aaaaaaaaag ggctggtgag 1320
atggctcagt gggtaagagc acccgactgce tcttccgaag gtctgaagtt caaatcccag 1380
caaccacatg gtggctcaca accatctgta acatgatctg actccctcett ctggagtgtce 1440
tgaagacagc tacagtgtac ttacatataa ataaataaat aaatctttaa aaaaaaaaaa 1500
aaaaaaaaac acagaaagag ggaagttttt cagtcttaaa aacaaatttt attatcgtgg 1560
tgagtgtatg agggtctgca tggccctgat cttgtgtagg ggtcagaggce agatctggaa 1620
accgggttcect ttcctacatt tgtgtgactt ctgggaatgg aatcctgatc atcatgtgtt 1680
cgtagccaga gctttaccta caaacccatc tgactggcac cccacaaatc agttaaatga 1740
ctttatttta atgttgcaaa atataacatt gaaagttctt aaagttaaca aattattatg 1800
gaaaggttcc aagcaggcaa tgaggaataa cattggttca attctttaaa ttgcatattg 1860
aggggaaatt agtcatttaa gagagttttt gtaatttcat gctcagtaac aacaattatc 1920
ttgaaaccct atcaagctgg aggagggttc caaaaaagtt aagtctgaaa ggaaggaggg 1980
aacatttgta gctgaaaaca aaacaaagct tcccatctgt gtccaccteg gaggttgect 2040
cacaggacct gggaacttgc tagaaagcaa tcttcctcag ggctttacat catgcatttce 2100
atctctccaa ggaaattcta attactggtt ccaatcactt ctgattgatt tgacttttat 2160
ttgtccaaga tattctttge tctatgatga aatcaagcct ctaataaaat tccaaatatt 2220
tcagaacaat ttaccagctc cagatgactg aaagttttct catgtccatc tggcattcag 2280
gaaaaaagct tcacaaagta gattctgagt aatgatacat ctggcagtca ctaaaacaaa 2340
ggactcacca atgacatact tgatgtcgat taatctttca taaatgcaaa cttgtcaata 2400
ttctttgaga tccaagcttc aataccagcc tcacacattt tagtgaactg atcttccaac 2460
atgtggcttc atgtttagag gacattttgg aaatcaattg cataaacaca cattattttce 2520
agcaagcaca tttagaatta ctggcaagcc aggcatagta gaattacatt gataattcgg 2580
gaggtgaaag cagtaggatc aagagttcaa ggacatcttt tgctatatag caagttcagt 2640
gcaagcatga gatacatgag accatgtctc aaagatgtat gtatataaac ataatattat 2700
gttataaaac aaatatatat atagtggaga gacaaaaaca gtatggggtg tggtgttttg 2760
ggcaggggga gatgtagctc agcctggect ctectactte ageccttctaa gtgcetgggat 2820
tataggactg tgctgtgttc caagtttggt ccctgggggg gttaggttgt tttattctcet 2880
taagaaacta ttaagtgctg aaagtttact tgagttgttc ctttcttttg tctttacata 2940
aactccaatt caatgatgaa agaacacaga gtgggagaat ttcagcacta aaaaggagtc 3000
cccatcacat tcctgggttt gettgactag taagtatatt agaaaccata tgtgtgecta 3060
tcgagaaaat attgtcatgg acaataatgt tcaccttagce tattcaaaaa tattgaattt 3120
ttaaagcatc aatatggaga aagaccaagg aaaataatta atttgatcag catttttctt 3180
ggaggtgatc agtttttatc aatctactaa gaatactact acataacaat aaattattct 3240
gtaatattaa tcagttaatt catccaaatt ctggctatag ttgttacttc ttctgcacac 3300

atacttttac aaaatgagaa gatattatca ttgcctgatt tggctacatg gccataactg 3360
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tcagataatt taatgatgta tgtcttagtc tctaagaatg tagagataac cactgagatt 3420
cctcattgta ttcaattagc ttatacctct atgaaccttt cttagaaata aggcctactt 3480
acaaggaaaa tttgatctag atacatgctt caaaaattag agtctttaga cacattggct 3540
tctcatggtce ttcaatatct aacactcctce tgaaattgtg aattcttceccce accaaacaga 3600
gctttaagece tttaaaactc tcagattctt ttaagttcag agtaatttat caagtcaaat 3660
ctattgttca actacaacct gttcaagcct attcgtccat ccttgtatcc ttgtagttga 3720
tatggctaca gtctttgttg ttggcttett ttttgtgtec ctggtgaact gagttccaca 3780
ggtagagaga agtaatgtag ataacccttg cagctgcact cccagcacca gatcagctga 3840
ctttgaaccce tcactgtatg atgcaggtaa gttatgtact tattacctac ctcagtctcecce 3900
tttttgcata aggagaatgt aataaaatta agaagctgag tcatagtcta atagtttctg 3960
ggtcaatagg catgctgaat attagttatt actacttaat agtaagaggt agtctatcat 4020
atgtttaatt tttgaaattc aaaatattaa atatttcaga gcctcacaaa tttagaagat 4080
attttcagat gttgaaggcc ctattccaaa tattatttta ctttaagata ctgcttacta 4140
ggggatccat acagtcccat ggectagaga gtaaaccaca gcagatctgt gceccacagtt 4200
tgctgcttct aaaatatctc agaaaagaga gagagataca acaaaaacat gaaaaacttt 4260
agacgttaat ttgtttggcc tggaatgaat atgatttcct aagctcaggt caaagagcag 4320
tgaatgatag accaccaaga ttgagaatag caacagtgat aagaaagtca caaaggcttt 4380
tctttatgca tatttttaat acgtgtcaaa catctagtgt aaaaaaaaaa tcactccect 4440
ttcectgttt aacatatgag gaaactgaga catagagagg ttaagttcag agttcacata 4500
gcagagaaat gccagtcaag acttcaatgc aggcctgcaa ggctctatge cagtatgtta 4560
gttatcttag ggcgtgtctg ccattcctaa gccattctat gtgactgtaa aagatttgat 4620
gctatgatta gcaaactcaa ggcacacact ctccattaaa ccagaggaag aaaaaataaa 4680
tctcacataa atcacataga gaaaaaaaat gttctctatc aaactatggt gtctggattc 4740
aaggttatgt atgatccagg caaaggataa atgaagtaaa aacatcttag gcttcccage 4800
tctcagettt cctgaagctc acaaaggcaa gtctagaggt tggaggtctt agcatcactg 4860
ctagaatttc caaagaagaa aaggtggtct atgtcactag cacacactag tgccactggce 4920
acacaaaagc agaccactac caaaggctgt gattcagtta tgttgccatg tttgttgtta 4980
tggtactgac cctttceccta cttaactaca ctactgaget tgcaggtttt cattctgtgt 5040
acatttcaat atgctccatg aacagacctc aacaaacaag ctcttatacc atatgtcttt 5100
ggtttccaaa atttaaaaaa aaaaaaaaaa aaaaaaaact aagaggctat tcacagaaga 5160
gagataagaa gcaggcaaga acagtgtgag aactgtgttc acaaatgtgt gagaagagca 5220
gagcacagca catgggaaca gtgaacatag actgcacttc cttcagggtc tggactatta 5280
ttaggtggca gaacagtttc cccaaagaaa caaacgaaac aggtcattct ttcagttcett 5340
gttagtccta catgggatga tggtccacca tgaaacaaga ggcaccaagc atcattgcetg 5400
cttgcaacac ctctacacta gtaaggacac tgttaggaca ggaagtgaca cctgaataat 5460
atcctgttag ggtggagcac cagatgttct gatatctaaa agcaattatt caagtgtttt 5520
tgatattctc catgggtttc ttattctage ctcaaaacaa cctcaagggg ccagtaagat 5580

gactcagctg agtaagggag cttgctgcca agctgacaat ctgagttcag tccctggggce 5640
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ccacatggtg aaaggaggga agtgactccc acaggctgtc ctctgacctce tgcacatgtg 5700
gcatgcacac atgtgcatac acacacacac acaaacatat atacacacac atcattttaa 5760
aaaccttaga agtagaaaat catatccttc cacttgacca aagcagtaac tttttagaaa 5820
ttgtaacaaa aaaaaataaa ttttctcaaa gcagattttt aagtagaaaa gggacaaaat 5880
atcagaaagt cagaaacttc atcaaaactg aaaacactga ctccacagtt agaggaaaca 5940
caagaaaaag acaagaagaa catactcaac ttgtataaag cactggagag atgactggaa 6000
aatcacttcc acaactaatc aggcaaaatc aataaagaaa ccaacaaaac ctttggacaa 6060
agtctttaaa aggaaggttt atcaatagac aagtgaaaaa tgcttgtgtt agaaacacaa 6120
gaaatctgta gtgtgaaact gcacaagact ccttagccac cagaagagat ggtgctgtaa 6180
atgtcaagta ccaagtgtca gtaaagatac agagcaaagt gggaatggaa gatgaaaagt 6240
accgtgtecct ttacttatga agataaacat acaaaacacc catggaagga gttacagaga 6300
caaagtttgg agctgagatg aaaggatgga ccatgtagag actgccatat ccagggatcc 6360
accccataat cagcatccaa acgctgacac cattgcatac actagcaaga ttttatcgaa 6420
aggacccaga tgtagctgte tcecttgtgaga ctatgecggg gcctagcaaa cacagaagtg 6480
gatgctcaca gtcagctaat ggatggatca cagggctccc aatggaggag ctagagaaag 6540
aacccaagga gctaaaggga tctgcaaccc tataggtgga acaacattat gaactaacca 6600
gtacccecgga gctcttgact ctagectgcat atggatcaaa agatggccta gtcggcecatce 6660
actggaaaga gaggcccatt ggacacacaa actttatatg ccccagtaca ggggaacgcc 6720
agggccaaaa agggggagtg ggtgggtagg ggagtggggg tgggtgggta tgggggactt 6780
ttggtatagc attggaaatg taaatgagct aaatacctaa taaaaaatgg aaaaacaaaa 6840

aaatacaaac aaaaaaaaac atacaattct actcctccga tattcaccta aaagaaaatg 6900

ttcatgccta ctcaaaaatt tctaaatgaa tacccagaca agctttactt ataaacaatc 6960
caaagatcaa ttaaaaagcc agcagaaaat ctgagggaca accatacaac tgaatgccat 7020
gcaacaatga aaaaaaaaaa aaaaaaaaaa aagaacttct aacaagggtt catctcaaaa 7080

gcacagagtg aagaaaaaca gatccaaagc aattatatac tgtatgattc tatttacggg 7140
aacttctgat gggaacagct gcagagatcc aaaggtacgc acagaaagat caatccatcg 7200
tttttacaat aatccagatg gaaaatgcta aatcagggtg gctgcaaaga tatgagaaat 7260
ggtccagtte tgaatctatc tcagagagaa agtcagcata gttttctaaa gaactcaatg 7320
aactatgcaa ataaatgaag ctggctggac atgggcagga ggagagatga aattccgatt 7380
gattgagatg gtgaaactga tgggtggagc agcctgaggg agaggatgcg gctggaatgt 7440
gttcggtctg aaatgcccat cagatgtcta aattaaggca gtaaaccagc aagtgggtgt 7500
gcagaaagat cactgcactg cagatggaag attgggagct ttttacctca ttgctccaaa 7560
gaacgagctg aaatgagttt aaataagcag acacatagag agatattttt actgtctggt 7620
aacagagaat ctgttttttc aaagaaaagc ggtttgggga cattggtgac aagtagggtce 7680
agggaaactt agtagtaaat gtctttgcta cagtcatcaa cgccttccat acttagtaag 7740
ttctgcagat ctgatcctgt gcagtactgg atagcctgte accagtactg gtcaggatca 7800
ccattggatg tcaatatcta cttaacccac ccacccagaa gacagaagag ccgtaatcac 7860

ctgaaagctg ctctceccageca gtctctacca acttgccact tccacagect ctgcaatatg 7920
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ccectggaca gggcagtcect tagctcectcee aagttagcag gttctgttac ttctcaaatt 7980
gcatttggtg acttcgttct taaaaggcat atctgaaacc aaagggaagt aactgcctaa 8040
ctgtggggtg ggagaagcta tcaggaatag ctgcaatttg tgtggtatga cttgataaag 8100
gggggtgggg cgggactctce tcttcagatt cctgaaattce caccattatt atgaaagacg 8160
caagaaaaat gcctaattta atttggatgg gcagtaatca ggagaaatga gaaactgtag 8220
ataaggaagg aaggagagga gttcacacac acggacacac acacacacac acacacacac 8280
acacacgggg ttgggggtgg aggcaagaca cacacctcag gatggcacat attttgttaa 8340
catgagttcc atttggctca ctcectaacac ctagcaccta gtaggcccag aaatgaacac 8400
gttcattctec acctttcacc atttgaggaa gctgacaaaa cacaccccct ccaaaaataa 8460
aaatctgaaa tgaaaaataa aggaccagtt ctgttaatag ctttaattta ttctcccagg 8520
aatcacttgt tgagctaaaa ggaatttaag ccatttctgc aaagtctaaa agctccatgg 8580
aagtgatatt tcgatattag ttgtgtctca aattcctgtg aatcagggta ccaaggggcce 8640
taatgcagag gataactggg cccctagacc ccaacgccaa aaggcgcegec ttceegegtg 8700
gttggaagcce tgggcagggce gcttgegect cectetetet cctecgeccee ccttegecect 8760
acttctecte cctttttect cctectgtgg ctgctgetge agecagacct cgccagttca 8820
gacctaccag gctgeccctec cctacgecact ccttegetge ccgggcagga aagttgegeg 8880
gecececcccge aggtaggagce ccaaagccga ggtcgcaaga tctgcgetat accagcgaga 8940
gctataccgg gaagtatggt agggcgaccce aagaactgtc cccgactgtg aaactgtaca 9000
gagaagatgg aggtggactt gctggtctgg gatcacaatc tgtcagcctg tgccagtact 9060
tgggtgacat ttgttgggat aggtagagta agcgcgctat caacccagag agttttgetg 9120
gtgactctgg tctctaggtt ccgtgactga ggtatgggat ttgaaaggca cctggattge 9180
ccagcggttg gttggaagcet aaagcgctca aggactcccg ctgacagacg ccttacatct 9240
aagaaagctg agctcacttc cctgcaggca tcaggctagg aaccccctec cccaaactgg 9300
ttceectgtge tgcaaagetg tcetgaagtcece tectacctta ggcagectag accctgtgea 9360
tagcacattt tgagacctga gaacgagggg aaaagggatc agtgactttg agctgctgat 9420
tgtgcgccaa gagtgtgtat ggaaatggag ctttaagagt gggaactaga gaagtcaccc 9480
tgcagtgagt tagaagctct gtggggtatt ctatcgggaa ctgtgagatc gatagctctt 9540
cgagttttgt ttgggtattt tagacttttt ttttttaaga caataaagtc tgcgggcata 9600
taactgatac tggtttgcag gtatctttecg ctgagctggg tggaacttca ggtacagcetg 9660
agccgtgggt gggtactcta cagtttcaga aaatagacag atgctgcecgcce cccgtttceca 9720
cctccaaggg ggaagaggga tggaatcgat catattctat atcccctttt gactaccgtt 9780
ttctggaget ttatgagtag gtgtggtata aacacacgct gaacaacctt ggtacaggat 9840
ggatgcagtg aagtaatgca tttctactgt agtttctcct gtcttgetta tttgggtgge 9900
tggtgagaaa gcagactgga aggagggtat ttggagctct ccattctcect tttettgtcea 9960
gtttcttcac tgataaagtt ttgattttct aggcagttga tactaaacat ctetttgtecc 10020
catttcecegt agagaatcac gatgttgcaa acacttttec taactatget gactctggeg 10080
ctggtcaagt cacagtacac cgaggaaacc atcacataca cggtaaggca tgatgacatt 10140

tgagatacaa gaattgagta gtagtctggg atacaagaat taactggtct ctgccaggac 10200
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aagtgggcag tattctgcga agcaaaataa attaaacaac actttaatat gactcaggtt 10260
taggactcct ggtaaatcgt gctgggtctt ttcaaaggtg catctagatc acctgcgatg 10320
aatggtttgt aagctagatg caaaataaaa tgatttgtgc aaagccaaaa atgaactctt 10380
ttaaaattca aatctgtgta agctccatat ttcgaagaca tgcaatgaat tgatgggttt 10440
gaggactctg ggagecctggg tatgtgcaga tgcaatcaat atatgcagaa taacacgcaa 10500
agcaaataag aatgtatggt gtaattacac tagctcatct gtgcctgtec tcgtgaagtt 10560
ctcattcttg gattcagaaa ggctgtctat tcatgtaaaa gtactgcaga tagtttaact 10620
gtcaccagca gacagtattt gccaacgtgg atttaaagca cactgtgtgc atcttggtct 10680
tgcaacttct atttgcatct ctggcatttc ttagtcatat ttggccagtt agttgcgtca 10740
gtataaccaa tgtttaataa aatatttaaa atatcatcta atccctccca cagccctaaa 10800
tagacatgtc aggagagggc agagcaggct catgtggctg ggatgaggcc tttgttctgt 10860
gttgttttct aactctcatt cagtgttctg agatgaatga catttgtcct gggtgagtat 10920
atgaaaaaca cattttcata cttctttcca attcttaaaa ttaagtaatc ctattcaaaa 10980
gagtataaat gtttttaaag taaaactcag aagtgagcta atatcaatta ctaataataa 11040
acattatctc acttttgcat catgttatcc ctagaacagt attacccgtce ctgcagatgt 11100
tcecttetge tgctcagaac aactgtaaat aaaattattg agtaaaagta ttgtgttatt 11160
ttaacattaa aacaaataga ggaaaatgaa agtatgtgct gtttatcttc aaatgaggat 11220
gttttgttat tcaggttaaa cttactgccc tctcagtgag ttaggattaa atcgtctact 11280
tgtatattca gtaaaagagt ttactccttt tctgagaagt tgtcctggaa ctcattatgt 11340
agcccattcect ggccttgaat gcatcatcat ctgtcttagt tttctaggca gatattatca 11400
cttgaattgc ttatctcatg cctccteccat ttccccatca cctacaactt atttgttttce 11460
agtagaaagt atccattgtg gtttaagccc ttcaatttta gaattgtaat gaaggccttc 11520
cagatatgat gcccattttg tgctaagaga tgacagatta agcctattct tttttaagat 11580
gtgtacaccc attaacagat gattaaaaga ccaggagtga ctattcttaa tcacctcagt 11640
atgaggtgag tgctatgatc cttccaacgce tagaataaaa gaacagatag gttacccact 11700
tgccttaagg ctgaactgaa gtctggaaac tatcttcagg ctagccttaa tagtagagec 11760
atgttaaatg aagccatgca acatgcttta tacctaaaac aaactacaag tcttccttat 11820
ttatcgtgca attattcaaa tgagctgcca tgttggcatg gtttgaaagce atggcatcta 11880
taaaacaggc agtcttatat tcccctttca tactagagat agggttcact aacatactat 11940
tggacaaata tctacataag caattctttc actatcaaag aagtttacat tatttgttta 12000
ctgaattcag ccttectgtat cacagaagat attgtaaaga tctacaaagc ttttaaataa 12060
cagtatcata gattatacca atcactaaag aaatagaaaa ggcagaggta gataatgttg 12120
gtgctaatat aaaagagaat aacttaattc tgggtcttga tggaggttcc gagctcaggt 12180
tgttctaagg aaggtgtcac attgcgagga aggtcatttt tagaatctga tgaaattcag 12240
gtagaatatt caggatggtg ggtcttgtgg agagacaagt ggttaataaa gttatgaagg 12300
aagaaattcc tgggtcatat taaccaatta gccattgaga actggtctgg ttttttttgt 12360
cctgtectet atatctattg taacagcaga actatgtttc atattaaaat aatcaaaaat 12420

gtagtacatc ttgaagtaaa gctattaaat gaaggaaaca gttgctctag tgtataccta 12480
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aaagggcaat ttaaaatttt tagttattcc caagtatagt gaattgaatc aaggcagaag 12540
actagtgatc taggtgtctg gacttagtta atatttttct tccttttcett ttttaattag 12600
aaaaagttaa aatttggctc taacattttg aattaaatta taggtatcct acacatagag 12660
tttecttttgg aaggtttaaa ataaatttga gcctctttca aattaggtta ctttcatcectt 12720
ttttaaagac agtgaaaata tttaagattt ttaaagacgt gagcttggtc caggttgggt 12780
agggggactg agtaaacagt tatatcaaaa acataatcga agtaaaggcc cgatgtaatc 12840
ttaacctgta ccctaactgce taggactgtc ccagctaaat tcaagtatct tctacataaa 12900
atagattagg aagagggatc ccttctttet ggtggggtgg gggtcttett ttgactaatt 12960
agatcatctg aatgtccttg ctttccacac tttgcagact tactgtgaaa actcacactt 13020
ttggtggtgg ttgcttaatt atacatttag aggactgagg gccatagcta aagtgaaatc 13080
tgtataaagg gttcaattag taaatagacc taaatgtcta tcagaataag ttttatgatt 13140
agtatgtaac ttggtagaaa tatcacaata tgaataatct tttgcaacag aaacttccct 13200
aatgttaaga cagtgagtac ctggcaactg aaggcttcac tctaacgaaa aacatgttta 13260
acatttggag aaatcgaatc acatctttta agtaactcaa taaaataata aaataaaatt 13320
tggggcagtg agattgttca gtggataaag gtgcttgctg ctatgcctga aaacctgaat 13380
tcaatcccag gtcccacatg gtaaaagaga aaactgagtc ccaacggttg tcctctgacce 13440
tccatacgtg agtcatggta catagaagac cagatacata aaaaactaat taaataaatc 13500
cctaatctag aaaatcaata tgtaaggaag caggaggcta gggaatcatt aagcatttgc 13560
tatgcaagtg taaagacaac agtttggatc cccacataag tgctgggcaa atatggcagt 13620
ctatctgtaa ttctaacctt ggaaaggaaa tgatcagagc aagcaagcta gtgagactac 13680
acatatcaga gagtaatggg tttgactgag agattctgcc ttactaagta tgacagaaac 13740
ataagatgat ccctggcatc aatgtcaggc ccacacatgc atgtatgcac atacctacat 13800
acacctacac atgtgcaacc taagacacat acatgcatac aacacatatg tgaaaataga 13860
atgaaaaata gcaaatgctc aaagaaaatg tattgctgta aagagagaga gagagagaga 13920
aagagagaga gagagagaga gagagagaga gagagaatta agtattgatt tcatttcctt 13980
ccatgcttgg aattttggcc ataattaagg ttttttttaa attaatttat tttttttaca 14040
ctccatattt tatctceccte atccacccte caactgttac acatcccata cctectcecece 14100
accccectgte tccatgtgga tgtccccact ccccactceca cctgacctet aaactcccag 14160
gggccteccag tctecttgagg gataggtgca tcatctctaa atgaatacag acccagaagt 14220
cctctactgt atgtgcgttg ggggcctcat atcaggtggt gtatgectgte tetttggtgg 14280
tccagtgttt gagagatctc aggagtccag attaattgag actactggtc ctcctacagg 14340
atcacccttc tcctcagett ctttcagect tcecttaattcec aacaactagg gtcagctget 14400
tctgtccatt ggttgggtgg agatagttac atctgactct ttcagectget tattgggacc 14460
tctggaccac tggacctcte tttectcaag ctetteteca tttttgttee tgcaggtttt 14520
tttttttttt tttttttttt ttagaaagaa acaattctgg gtaagagttt ttgactgtgg 14580
ggtggcaacc ccatccctceca cttggtgccce tgtattectg ctagaggtag gctctgtaac 14640
tcagaacatc tgtaagttcc ctctcectac tgttgcgcat ttcatctaag gtccctccecce 14700

ttgagtgctg agtgtctcte acctcccagg tcectctggtac attctggagg ggccctccaa 14760



US 2010/0058488 Al Mar. 4, 2010
30

-continued

cttcctattt gectgtttecc attctttcectg ctgaacctca ggatttcagt ccttttcecct 14820
ccecccaatac cagatcaggt ttcccctcett accacagtcecce ctgctttgte cacttttect 14880
cccatgtecee teccccacttg tgattgtttt cttectcectete acaagtggga ctaaagtgtc 14940
ctcacttggg cacttcaget tgttgagcett ttagagttcect gtggactgta tcttaggtat 15000
actgtactcet tttttttttt tttttttttt tttttttttt ttgctaatat acacttatta 15060
gtgagtacat accatgcatg tccttttggg tctgagttac atcactcagg atgatatttt 15120
ctagttccat ccacttgcct gcataattca ggattcattc ttaataactg agtagtatcc 15180
cattgtgtaa gtgaacaaca ttttctgtat ccattcttect gtcgtgggac atctgggttg 15240
tttccagett ctgtctatca caaacaagga cactatgaac acagtggaac acatgcccect 15300
gtggcatgat ggtgcatctt ttgagaataa tcccaaaagt ggtattgctg ggtctacaag 15360
tagatctatt tccaattttc taaggaacct ccagattgaa ttccagaggg gttggaccag 15420
tttgcaatcc caccatcaat ggaggagtgt tcctctttet ccacatcctce accaacatat 15480
gttgtcacct gaggttttgg tcttagccat tctgaatagt gtaaggtgac tttgaacatt 15540
tctttaggtg cttcectttage cattcaagat ttctetgttg tgaattctet gtttagttct 15600
attacccatt ttttttttat tgggttgctt ggatttttgg tgattagcta cttgagetct 15660
ttatatatgt tagatattag gcctctatcg gatgtgatgt tagtgaggat ttttttccca 15720
atctgtaggt tgccaatttg tcttattgac tatgtccttt gccttataga agctttccag 15780
tttcatgagg tcccatttat caattgttga tcttagagca tgagacacag gagttctgtt 15840
taggaaagtt ccccctgtge caatgagttc aaggctcttt tccatgttet cttctattag 15900
attcagtgta tctggtttta tgttgaggtc cttgatccac ttggacttga gctttttaca 15960
aggtgacaaa tatggatcta tttcattctt caacatacat acagctagtt agaccagcac 16020
catttattaa agatacttac ttttttccat tgtatatttt tggcatcttt gtcaaagatc 16080
aagtgactgt aagtgtgagg ttttatttct gggtctacag ttctattcca ttgatcaatg 16140
tgtttgtcte tgtaccaata caatgcagtt tttatcacta ttgctctgta gtaaagattg 16200
aggtcaggga tggtgatacc cccagctgtt cttttattgt taagaattgt tttcactatt 16260
ctgggttttt gcctttectgg atgaatttga gaattgttet ttceccatgtet ttgaagaatt 16320
gtgttgggat tttgatagtg attgcattga atctatatat tgcctttggg aggatggcca 16380
tttttactat gtttattttc caatccatga gcatgggaga tctctccatt ttctgagatc 16440
ttcttcaatt tctttcecttta gagacttgaa gttattgtca tacaggtatt tcacttgttt 16500
ggttatagtt accccaagat attttatatt atttgtggct attgtgaagg aaattgtttc 16560
cctaatttct ttctcagtect ctttatcctt tacataaagg aaggctactg gtttatttga 16620
gttaatttta tatctggtca ctttgctgaa gttgtttatc agctggagaa gttctctggt 16680
acactttttg gggttgctta tatatactat catatcatct gcaaatagtg atacctttat 16740
ttcttectta ccaatttgta teccecttgat ctetttttge tattttattg ttctagectaa 16800
cacttcaagt actacattca atagatatgg ggagagtggg catccttgtc ttgtccccaa 16860
tttcagtggg attgcttaaa gtgtgtctcc atttaattta atattggatg ttggttggca 16920
gtaaattgct tttattatgt ttaggtattg gccttgaatt cctgatctca ccaatacttt 16980

taaaattaag gggtgttata ttttgtcaaa tgctttttca gaatctaaga agatgatcat 17040
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gtgatttttc ttctctgagt ttgtttatat agtggattac gttaatggat tttcatatat 17100
taaaccaacc ttgcatccct gggatgaagt ctacttgatc atggtgaatg gtggttatga 17160
tgtgttecttg cattctgttt gaaagaattt tattgagtat ttttgcatgg atattcataa 17220
gtgagatttg tctgaagttc tcatttttta gttaggtcct tctgtagttt aggtatcaga 17280
gtaattgtgg tttcatagat cgagttaggt agtgttgctt ctgtttccat tttatggaat 17340
actttgagga aaattagtat caggtctttt ttgaaggtct ggtagaattc tgcattaaat 17400
ccacctggece ctgggetttt tttttttttt taattgggtg gtttttaatg acttcttcta 17460
tttecttgtyg cgatatggge ctgtttagat agtttacctg ctcttgattt aactttggta 17520
tgtggcatct gtctagaaaa ccatccattt catttacatt ttccagtttt gttgagtata 17580
tgcttttata gtaggatctg atgatttttt gaatgtcctc cgtttectgtt gttatgtctce 17640
cctttttatt tctgatttta ttaatttgga tactgcctct ggaccagtta gtttggctag 17700
gggtttatct atcttgttga ttctcttgaa gaatcagctt ttggttttge tgattcttte 17760
tattgttttc tttgcttcta tttggttgat ttcagccctg agtttgacta tttcctgect 17820
tcttetecte ttgggtgaga ttgtttettt ttgttctaga gttctcaggt gagectgttaa 17880
gttgttagtg taagatctct ccagtttctt taccaaggca tttagtgcta tgaactttcc 17940
tcttagcact acttttattg tgtcccataa gtttgggtat aatgtgtcaa cattttcatt 18000
aaattccagg aagtctttaa tttctttett tatttcttec ctgaccaagt tatcattgag 18060
taaagagttg ttcagtttcc atatgcatgt gggctttctg tagtttttge tgttattgaa 18120
gcecttaggec atggttatct aataggattc atggtattat ttcaatctte ttttatctgt 18180
tgagggttgt tttgtgacca attatatagt caattttgga gaaggcacca tgaggtgcag 18240
agaaggtgta ttcttttgtc ttaggatgaa atgttctgta aatatctgtt aatccatttg 18300
gttcataacc tctcttagtt tcactgtgtc tctgtctagt ttctgtttca atgacctgcce 18360
cattggtaag agtgggatgg tgaaatctcc cactattatt gtgtgggctt caatctgtgt 18420
tttgagettt agtaacgttt cttttatgaa tttgggtgtt cttgcttttg ggaaatagat 18480
gttctgaatt gagaatttct cttggtgtat tttccccttg atgaatttga aatgtccttce 18540
ttcatcatgc ttgataactt ttggttgaaa ttagaaatta gaatggcaac tcctgcttat 18600
ttececttggac catttgecttg gaagaccttt ttccattcett ttactctgag atagtgtcectg 18660
tctttgttat tgaggtgtgt ttcttgtatg aagcaaaatg ctggatcttg ttttcatatc 18720
cagtctatta gcttatgtet ttttataggt gagttgagtc cattaatatt gaaacagatt 18780
aacgagagat gactgttggt tcctgatata tttgttttgt aggtggcctt atatgecttgt 18840
ggccectcectgg ttttgacttt gttgtaagat gecttaatatc ttgcccttte tttggtgaag 18900
gtatcttecect tttgatggag tttgccttcce aggatcctec atagggctgg gttggtaggt 18960
aaataccgtt tgaatttgtt tttgtcctgt aatgttttgt tttctccatce tatgttaatt 19020
gagagttttg ctgggtacag tagcctggge tgacatttgt gttctettgt agtctgecta 19080
acctctgacc aggttcttcect ggetttcata gtctcectgttg agaagtctec tgtaattctg 19140
ataggtctac ctttgtatgt tacttggcct ttttceccttg catcttttaa tagtctttet 19200
ttgttctgtg catttagtgt tttgataatt atgtgatgag gagattttct tttctegtec 19260

catttatttg gtgttctata ggctttttgt acctttaggg ccatctcttt ctttatgttg 19320
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gggaagtttt cttctatggt tttgttgaag acattttcag gtactttgag ttgggaatat 19380
ttgttctcet ctattctgat tattcttaga tttggtcttt tcattgtgte ctgaatttcc 19440
tggatgecttt gggttaggag gttgtttgtt tgtttgtttg tttgtttttt aatgttttga 19500
atttctttga cagttgtgtc aatctcttct aggtatatct gtaattcctg acctctttcce 19560
caagttttcc atttccaggt ttgccttgat ttgtgtttte tttattgttt ctacttccat 19620
ttttaggttt tggatctctt tattcaatta cttcacccgt taacctatgt tttcgtgtat 19680
ttctttcagt aagttattga tatcctcctt aagggactct attatattca tgaaatagaa 19740
ttttaggaca gattcctcat tttcaggggt gttggtgtat tcagggcttg ctgtggtggg 19800
agaactgggt tcttatgatg cccacttatt ttgacttctg ttgcttataa tcttgtactt 19860
gcctttcacce atctggatat ccctggtgtt tgttggtctg ggtgactgta tggagtctge 19920
ctcttttgte cctgggttge ttcaggttte ctggtaagecc tgcageccctt gctatatcag 19980
accacctgtg gggccttcca actggggact cttcacaggg gcagagaagce tgctgatctg 20040
ttgctectgge tgcagtagat ctcecctgggag gtcttcagac tgttgggtet tcagtggage 20100
agtcaagctg ttgtccaact gccctgaatg cagcaggtece tctaggatgg atcagtaaat 20160
ggtgtctteca tgggagcaga ccaactagaa gtctgcccca acagaaagga cagggcagaa 20220
gggatagaag ggactgaagg ggagtggtat tcgagaggac atgggttttg gtgggtgatg 20280
ggttgtgagt ccaccaggct cccagcagca gctccaggat ttgggttggg ggatggttcet 20340
tacgaactgt tctgattgca gcgggtactc tagaatggat cagggtgtgg agtcttcaag 20400
ggtccagact aagtaggagt ctgccccage agaaacaact tggtagaatg ggtggaaaag 20460
acagaagggc cataattaag ctttaattac attataagca tcttttataa attttccaca 20520
taaagtcttt tttgtctaac ggcatttccec cattttttta aactttcatt accaactaca 20580
cattttatat acacagcctt tatatctctt ttttaatcta acagcttttt tggtctaatt 20640
tttaataaaa tctcaaaaga aattatctct taaatgaaaa cttaacaaat ttgaaacaga 20700
aaacatgcat gttgtaatct gaatacctaa ctgtcataag tagagatagc acagtgatca 20760
ctataagcac acggtgaagg agaaattaca tttattatgt aaccaagcac aggcaggagt 20820
cattcataaa tgcctttgtg tgtctttgag aaaaacctcc aaatcttaaa atgtttgtaa 20880
acatatatac acataatcac tggtgcacat gcacacacct taatgttagg tatgcagcac 20940
ttagttacaa caactatggg tcctatttaa tttttecttg gaatatagaa tatcagaaaa 21000
agtaatttat atacatgtga cacttatgaa gaaaagcaaa aactatctgt agcatataaa 21060
taaaatgcca ccaccctgaa gttgcatggt tgcatttaac cacagagaag ggaagaacat 21120
agagtgaagt tctgtgactg agcagagtgc tgcagaccat gcctgtaget gtgacctgca 21180
ggagaacaaa ggggtgtggg caggatccag acctgtgtct caggtttata gttctggaga 21240
ctggaaggaa aaagaaaggdt ggtgaagaga atctagagag tacggacaaa gtttaggagc 21300
ctactgattg aacagggatt gtcaagttgc caggaaacca gcagcagctg gttctgeccca 21360
atttcagagc aactctagag ggaaatccta cagggctccc cacatggaga ggagaggcct 21420
tgaagtgagt gttcatatgg gaagcagagg caagtgggaa aagatgtact gagcagctct 21480
cagagtagag gacatggcag cagagacctg cctggaatat cagaatggag gagggggcaa 21540

aggaagagaa tctggtggca ccattatagg aaagacaggc cctgttctga catgatcaga 21600



US 2010/0058488 Al Mar. 4, 2010
33

-continued

gcagggagtc tggctagaga agaggcagat ctattatctc tcacagaaaa aaaagttgcc 21660
attcccacce agccagtaaa agaggttttt gagagtggac ttttagcaga atgatttgga 21720
aagaagtgtg gattgtcaga gagaaaggaa gtttctaacc tttacactgc tgtaaaattt 21780
tgaaataaat atttctccat tgagaggcgt tcagaaaatt tatcatgttc aagggacacc 21840
agcttectag taacccttca actteccttet ggaggaacaa tagatgtctt aaggagtaaa 21900
agcaaagcag aaaataagta tctataaact cagatagttt aggatcacag agtctaatct 21960
aaactcaggg aacatctgac ccagaaccag agttttagaa caaagccaac agacagacag 22020
aacccctgga gaacccaaac ccctctceccag tggagaatag agagggttgg gatggagaaa 22080
ttgtggcaac catagagaaa ttctcaaagg ataatctgtt tcagtgatac ccccttatga 22140
gtcacagcac tgatataaat gttctaatgt ttggggttca aagagagata ctgagataat 22200
tagtgggaga gacattacca ggcagacata gcatggccaa ggttctaaga tttcaggccc 22260
cagtgcatag gcagcatgtg ggggctctca ggagagctca taaccacatg tagaatgatg 22320
acggtcecctt tacatatgtt tcagagaaag gataaagttt ccaggccaag cagttgatga 22380
gtagtgcaca gtatattaaa gctgtcactg tgtctctcat tcctacaagg caatgtgaga 22440
ggaaggagca ttgcattatg ttttggggga aaaaatgtga gacctagagg atatggtgaa 22500
catttagtta atttgtatct atcatgtggg tatatcctag taacccctga catgttggac 22560
tccattagece tgaggatgca gagaggaaca gctacaatca ggaatgacct gagtaagcag 22620
cagtgggctg ggtcccaata ctctgatgtt caggaagatt tggagagatg taagaactca 22680
agatgggaga aaacagggaa cccagctgtt cttttttcag tatttgtttt atgtaaaatt 22740
tataatagta actgggggaa tttaaaaaga tcaatcagaa acaatgggga gaacagtctc 22800
taaaaagaac tccaaaaaga tggtgatgaa cacaccaaag attcagagcc atgaaaagaa 22860
gttaagggaa ctgagctttt tagacaaact tgtctcaaag gggagagtgt ggaactgaca 22920
accccteteca tttcecectage agcaaccage agaataaatc tcttatgata gattagcctce 22980
ttagggaagc tgctcattgt ctecctggtte catgtttgat gttttetttt tagcaatgca 23040
ccgatggata tgaatgggac cccataagac agcagtgtaa aggtaagttt actactaaga 23100
cttcttatecc aagagcagac ctctgtgttce atctcatgtg gtcectcecttec tatcccatgt 23160
gtcctatacc acactccacc ctctgagaag actactgact tattttatta ctgaccacag 23220
atattgatga atgtgacatt gtcccagatg cttgcaaagg tggaatgaaa tgtgtcaacc 23280
actatggagg atatctctgce cttcctaaaa cagcccaaat tattgtcaat aatgagcatc 23340
ctcagcaaga aacaccagct gcagaagctt cgtcaggtgce caccactggg actgtagetg 23400
ccaggagcat ggcaaccagt ggtgtggtgc ctgggggtgg cttcatggcc agtgctactg 23460
cagttgctgg ccctgaagtt caaactggcc gaaataactt tgtcatccga agaaacccag 23520
ctgaccctca gecgcatceccect tcecaaccctt cccaccggat ccagtgtgca gcaggctatg 23580
aacagagtga gcataatgtg tgccaaggtg agcatggctt gtattgatcce tcctggtgag 23640
ggtgcaatag ttagcattta tcaagggctt cccatacaaa gcatgatact aagtcttttg 23700
tctgcagtag catatttcac cattgcaata attctaaaag gtgcacactt tggatgtcat 23760
tattatttta caaatgagga agctatgcat cagaaaattc atcagtggtt cccaacatta 23820

gctgctctat tcataatcac tcaggggcct ttcaaaggtt ctcagggtcc aagccacacc 23880
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atagcacaat taaataacac tcctgaggat gaattccaga catcaatgtt tcttaaagct 23940
cccagtgtgg ttcgagtatc cagccaagtt tgaaaaccag agaacataca ggtgttaagg 24000
acagagctgg cttttacggce ggagcaggga ttgctagagg catagctgtce agtagagagg 24060
tgggtggttt gtttggaact tgaactcatg cttttggccc actctataaa tgtctcectct 24120
tggtttctca agcttctttyg ttgttggagt tgccactaac ttaatttcat tacttcagaa 24180
taaaggaaaa caggtctgac ttctcttcac tttgaagagc agctctgtgt tcacatgget 24240
gtttctttta aacgtctcat ttcagcacat tttaattcta tcacttgcac cacggatggt 24300
ctgcctgett tttgtttatt ttcacagagt acacataact gtgtattcta gaaaacagct 24360
gcagacttat gtgagcagag tgataagaat cttggccttt aaagacgtga gatattagtt 24420
aactggactg tgctaagaga ttgtttgctt ttttattttt atgtttttat ttttttcttg 24480
acaaatcctc ctagaactgc tggtgtagtt tgagaaatgg tttaggagat cccatacatt 24540
tttcacattg ctaggaacca agtcagtaga ccccatagaa aaggaatcac catacacact 24600
gaacaatggg cagagcctag gagctctget tttctgectg gtcatgaatg tggtcctgaa 24660
tacttcaagg gttagtgcca ccaagcatta gttgggcatt gectctgttcet ccagtgtgtt 24720
aatctatcat cagtatagag atgggagctt ttaaattgca tctaagtgaa gtgagaaaac 24780
cagccatget ctgtttttta tttaatattc tgtgggcaaa ttttaagtca ccccacataa 24840
agagctaaca catgctgtga tggtatcacc tttcagggga tcatcggagc agcatctgtt 24900
ttgcgttact ctcatgagtc aggattccag tattgatgat gaatgcacta ccatctgett 24960
gatattcttt tcctttgaca aggaaataaa ctgatgaggt tatatgagaa ttctatgtat 25020
ttggatgaat actggtgaaa aataccttca gtttatttca catgatttag ggagattatt 25080
taccatcatt tagttgagct atttaaatag tgtgcttaag gtttgattgt cttttttetg 25140
aaataaaaag tattttatga agttatttag acttttacat tttcaattat tattgaatac 25200
tttaataata cctgaagaaa aagaaacaga aaaagaatgg attacttact tagttcatga 25260
cccatcattg gcatctcectgg ctgaattcag gaacaatgec taaaactgaa tgaagaagtt 25320
ctggaataaa atatatttaa gacacatatt gggtgtatta gaaatatact gtgaatactg 25380
acattgaaat cctattaaat tttcctttaa aagactcatt gcctatagtt ctgtgtctag 25440
ggatgggacc ccatgaaacc ttcatccttc aatattaaca tgctcactga tattaccatg 25500
ttccaggett gtttatgtgg ccattttttt gagagactgt gtcacaacag atatcctact 25560
gttctagttt taacaatctt tttactatat gtaccgccaa aaactgtagg agatgattaa 25620
tagatgtgtc caccagggat ggtctcacca caatctgttg atccctgcag tgtgtcaggt 25680
tgtggttttc tgtgatggtc tctatttgct ataaagaaag acttctttgg ggggggggga 25740
tagttactta cctgtgggtg taagggttat tttgaatgta ggaaggaatt gtgctggtct 25800
aacaaagtag tggtagttaa ttcttttcta atacccatga taccactagc tcagtaagct 25860
gactaggttt atagttttga catgattttc ctcctgttga gtgggcctta aatccaatta 25920
aacaggttac taccaacatt caagtgccac atattgtgcc ttatggctta tagecctttct 25980
gggctaatca ttgtcatggc tcataggtgt tacatctggg taggactgtt gaattacttt 26040
cttttectteg acacttgcac aatattttect ggtactatgg aagctagacc acaggaaaga 26100

gactttcacg tcagctcaag ctccaattat atgggttgta ttttctaatt aattatgtgg 26160
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tgtccaacaa tagggaccac cctcaacctc tgagaggcaa cccatgatta cattagtaat 26220
ctatatgttt tgggagtcac gtggactaca ttaaaaagga gaattttttc atgccctgta 26280
ctgaaatttt tgttagcttg tgattcttat caggagcact acaacctgag tgctttatct 26340
tcectttaaga cacacgctaa aacacacaca catacacaca cacacacaca cacacacaga 26400
gggaggggga agagagagat tacacacata caatacacac acatacacac agagagatat 26460
gcacatatat gtattccata tcattttatg taaacataaa ataataagct tccttgttge 26520
tttttcaaac aaccttggta ttatttgtcc tttgtccett cttcecttctac tctgacctec 26580
atcctcecteca ggtggatcte cacctacgtce tttceccatttt ccatttaata tcacctgtat 26640
cctactatcce cctatcaagt cccagcaccce accccacacc agatcccaca ccccacactce 26700
ccatcaccta tggtctctgt ggctactcca ggttctgtat tgacatctga gaatttggag 26760
cttggaatca gagaggagta agaacatgct acagtatctt tatatgaata ggttacctta 26820
ttcaatataa gtaagtaatg tgagaaatac taagataatt ttttctagtc cacctactta 26880
acctgaaaat tttgtgattt cattgttctt tttttttaaa ttaggtattt tcttcattta 26940
catttctaat gctattccaa aagtccccca tgtcecctcecac cccactttet teecccectece 27000
aataccactt cttggccctyg tegttcccct gtacttagge atataaagtt tgcaagacca 27060
atgagcctet ttccactgat ggccaactag gccatcttet gatacatatg cagctagaga 27120
cacgagctcce agagggtact ggttagttca tatggttgtt ccacctatag ggttgcagat 27180
atctttaget ccttgagtac attctctaac tcecctcecegttg ggggcectgt gttccatcca 27240
attagctgac tgtgagcatc cacttctgtg tttgctaaga ccaagaatag cctcacaaaa 27300
gacatctata tcagggtcct ttcagcaaaa tcttgctagt gtatgcagtg gtgtcatcat 27360
ttggaggcta attatggaat ggatctccgg atatggcagt ctctagatgg tctatccttt 27420
cgtatcagct ccaaactttg tctctgtaac tceccttceccatg ggtgttctgt tcccaattct 27480
aagaagggac aagatgtcga cattttggtc ttgttcttect tgagtttcat gtgttttaca 27540
aattgtatct tatatcttgg gtattctaag tttctggget aatatccact tatcagtgag 27600
tacatatcag gtgagttctt ttgtgattgg gttacctcac tcaggatgat gccctccagg 27660
tccatccatt tgcctagcaa tttcataaat tcattctttt taatagctga gtagtactcc 27720
attgtgtaaa tgtaccacat tttctatatc cattcctctg ttgaggggca tctgggttet 27780
ttccagcatce tggctattat aaataaggct gctatgaaca tagtggagca tgtgtccttc 27840
ttaccagttg gaacatcttc tggatatatg cccaggagag gtactgcagg atcctcetggt 27900
agtactatgt ccaattttct gaggaaccgc cagactgatt tccacagtgg ttgtaaaagc 27960
ttgcaatccc accaacaatg gaggagtgtt cctcectttectce cacatcctcecg ccagcatctg 28020
ctgtcacctg aacttttgat cttagccatt ctgtctggtg tgaggtggaa tctcagggtt 28080
gttttgattt gcatttccct gatgattaag gatgctgaac atttattcag gtgcttctca 28140
gccattcecggt actcectcaag tgagaattcet ttgttcatcet ctgagcccca tttttttaat 28200
ttgattttct ggagtccacc ttcttgagtt ttttatatat attggatatt agtcccctat 28260
cagatttggg atagataaag atcctttcecc aatctgtagg tggtcttttt gtcttattgg 28320
cggtgtcttt ttttceccttge agaagctttg caattttatg aggtcccatt tgtcgattct 28380

cgatcttaca tcacaagcta tgctgttcta ttcaggaatt tttccectgt acccatatct 28440
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ttgaggcttt tccctacttt ctcctctata tgtttcagtg tctcectggttt tatgtggagt 28500
tcecttaatce acttagattt gaccttagta caaggagata gaaatggatc aatttgcatt 28560
cttctacatg ataactgcca gttgtgccag caccatttgt tgaaaatgct gtcttttttce 28620
cactggatgg ttttaggtcc cttgtcaaag atcaagtgat tataggtgtg tgggttcatc 28680
tctgggtcectt caattatatt ccattggttt acttgtctgt cggtatacca gaaccatgca 28740
gtttttataa caattgctct gtagtacagc tttaggtcag gcatggtgat tccaccaggg 28800
gttcttttat ccttgagaag agtttttgct atcctaggtt tttgttattc cagatgaatt 28860
tacagattgc tctttctaat tcattgaaga attgagttgg aattttgatg gggattgcat 28920
tgaatctata gattgcattt ggcaagatag ccatttttac tatattgatc ctgccaatcc 28980
atgagcatgg gagatctttc catcttctga gatcttcttt aatttcectttce ttcagagact 29040
ttaagttctt atcatacaga tctttcactt ccttagttag agtcacgcca aggtatttta 29100
tattatttgt gactattaag aagggtgttg tttccctaat ttctttctta gcctgtttat 29160
cctttgtgta gagaaaggcc attgacttgt ttgagttaat tttatatcca gaaacttcat 29220
tgaagctgtt tctcaggttt aggagttctce tggtggaatt tttagggtca cttatatata 29280
ctatcatatc atctgcaaaa agtggtattt tgacatcttc ctttccaatt tgtatcccct 29340
tgatctcctt ttgttgtcga attgctctgg ctaggacttc aagtacaatg ttgaataggt 29400
agggagaaag tgggcagcct tggttggtec ctgattttag tgggattgct tccagettet 29460
caccatttac ttcgatgttg gctactggtt tgctatagat tgcttttatc atgtttaaga 29520
atgggcctgg aattcctgat ctttccaaga catttatcat gaatgggtge tggattttgt 29580
caaatgcttt ctcagcatct acgagatgat caagtggttt ttgtcttttt ttgttgttgt 29640
tgtttatata atggattatg ttgatggatt tttgttatta aaccatccct gcatccctgg 29700
aatgaaacat ccttagtcag gatgggtgat tgttttgttg tgttcttggg tttggttagg 29760
gaaaattttt attgagtatt tttgcattgg tattcataag ggaaattggt ctgaagttct 29820
ctatctttgt tggatctcte tgtggtttag gtatcagagt aattgtggcet tcatagaatg 29880
aattgggtaa attaccttct gcttctattt tgttgaatag tttgtgaaga actggaatta 29940
aatcttcttt gaagttctta tagaaatctg cactaaaccc atctcattcect gggetttttt 30000
tggtttggag actattaatg actgcttcta tttctttagg ggatatagga ctgtttagat 30060
cattaacctg atcatgattt acctttgtta cctggtatct gtctagaaat ttgttcattt 30120
catccaggtt ttccagtttt gttgagtata gctttttgta gaaggatctg atggtgtttt 30180
ggatttcttc aggatctgtt gttatgtctc ccttttcatt tctgattttg ttaattagga 30240
tgctgacact gtgccctcta gtgagtctgg ctaagaattt atctatcttg ttgattttct 30300
caaataacaa gttcctcctt tggttgattc tttgaatagt tcttattgtt tccacttact 30360
tgatttcacc cctgagtttg attatttcct gccgtctact cctcecttgggt gaatttgett 30420
ccttttette tagagetttt aggtcetgttg tcaagectget agtgtgtgtt ctcectctagat 30480
tctttttgga ggcactcaga actatgagtt ttcctgttag aaatgctttc attgtgtcce 30540
ataaatttgg gtatgttgtg gcttcatttt cattaaactc taaaaagtct ttaatttctt 30600
tctatattecce ttecttgacce aaggtatcat tgagaagagt gttgttcagt ttccatgtgt 30660

gtgttggctt tctattattt atgctgttat tgaagatcag ccttagtccg tggtgatttg 30720
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ataagatgca tgggacaatt tcaatatctt tgtatctgtt gaggcctgtt ttgtgaccaa 30780
ttatatggtc agttttggag aaagtaccat aacatgctga gaagaaggta tatcttttgt 30840
tttaggataa aatgttctgt agatatcagt taaatccatt tgtttcataa cttctgttag 30900
tttcactgtg tccctgttta gtttetgttt ccatgatctg tccatttatg gaagtggtgt 30960
gttgaagtct cccactatta ttgtgtgagce tgcaatgtgt gctttgaget ttactaaagt 31020
ttctttaatg aatgtggctg cccttgcatt tggagcatag atattcagaa ttgagagttc 31080
ctcttggaag attttacctt tgatgagtat gaagtgtccc tceccttgtttt tttttttttg 31140
tttgtttttg tttttttttt atgactttgg tttggaagtc gattttattg gatattagaa 31200
tggctactecce agettgttte ttcagaccat ttgcttagaa aattgttttc cagcctttca 31260
ctctgaggta gtgtctgtet ttttctectga gatgggtttce ctgtaagcag caaaatgttg 31320
ggtcectgttt gtgtagccag tctgttagtc tatgtcectttt tattggggaa ttgagtccat 31380
tggtattaag agatattaag gaaaagtaat tgttgcttcc tattattttt gttgttagag 31440
ttgtcatctt gttcttgtgg ctgtcttctt ttaggtttgt tgaaggatta ctttcttget 31500
ttttctgaga tgtggtatct gtcattgtat tgttgttgtt tttttgtttt gttttatttt 31560
gttttgtttt tttctgttat tatcctaaga agggctggat ttgtggaaag ataatgtgtg 31620
gatttggttt tgtcatggaa tactttggtt tctccatcta tggtaattga aaatttggct 31680
gggtatagta gtctgggctg gcatttgtgt tctcttagtg tttgcataac atctgtccag 31740
gctcttetgg ctttcataat ctcectgttgaa aagtctggtg taattctggt aggectgect 31800
ttatatgtta cttgaccttt ttcccttact gcttttaaca ttctattttt atttagtgta 31860
cttgttgttc tgattattat gtgtcaggag gaatttcttt tctggcccag tctatttaga 31920
gttctgtagg cttcttgtat gttcaagggce atctctttet ttaggtttgg gaagtttttt 31980
tctgtaattt tgttgaagat atttgctggc tctttaagtt gaaaatcttc attctcatct 32040
actcctatta tccataggtt tggtcttcte attgtgtect ggatttcctg catgttttga 32100
gttaggatct ttttgcattt tgcattttct ttgattgttg tgcccatgtt ctcectatggag 32160
tcttcatcac ctgagattct ctcttccate tcttgcatte tgttgctgat gttcacatct 32220
atggctccag atttctttec tagggtttet atctccageca ttgcctcact ttgggtttet 32280
ttattgtgtc tacttccctt tttaggtcta gtttggtttt gttcatttecc atcaactgtt 32340
tggttgtgtt ttcctgtttt tctttaagga cttgtaactc ttaacagtgt tctcctgtat 32400
ttctttaagt gaattattaa agtccttctt gatgtcectet accatcatca tgagatatge 32460
ttttaaatcc aggtctaget ttttgggtgt gttggggtge ccaggtctgg gtgaggtgeg 32520
agtgctgegt tctgatgatg gtgagcagtc ttggtttctg ttagtaagat tcttgcattt 32580
ccetttgece tectggtaatce tetggattta gttgttatag ttgtctctgg ttagagecttg 32640
ttecctettgt gattectgtta gectctatca gcagacctgg gagactatct ctectcecctetg 32700
agtttcagtg gtcagagcac tctctgcaag caagctctece tcecttacaggg aaggtgttca 32760
gatacctggt gttcagacct ccctcctgge agaagatgaa ggcccgaaac agggtctgte 32820
ccagaagctg tgttgctteg gtctctecca gaagctgtta gtttctgtag tccacactet 32880
cacctgcaca gactaatctc agagggatca gggaaccaag atggtgcccc caggtgctecc 32940

tgcgaagccece tgctgggtgg ggcagacacce tctcectctag cagggaaggt gectggatgt 33000
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ctggagccecg aaaaggggtc tgcctcagaa gctgtcecctet aggaaccttg gggatgtetg 33060
ctgactctge acccaggtga cctggtgctg gcgeccgactg gaagggattt gtgaccctgg 33120
tcaggctgge ttttectgett ccctaatgct gtectcacgtce cagcgtgatt ggattggaac 33180
agaagttgtg ttccactcac cggtggtcct aagattgtgt ggagagtcct ctaggggacc 33240
ttgggggtgt ccaccgactc cacgcccaag gtgaccecget getggcaccg accagaagga 33300
tgtgatttca tttttcttta tattgtgtcc aaaaaccaca ttttttaatc tattaaatga 33360
tattcaggtt gtttttattt cctggctatt agggtatgcc cctttattca ttgtacaact 33420
cagagtgagc aaccctcaaa tcatagacac accatcaaca aaaacaaatg tagcagtttg 33480
tatttatcta tgtgcatata catataccct atacacttga caataaaaat gagaaaaatt 33540
tgagagcagt ggtaggtaat gggagagttt caagggactg tgcctgggag ggtctggagg 33600
gaggagaagg ggaaatgtga aataatacta ctccaattta aaacattttt taaatccaca 33660
ggaacagaca tatttaatta ataaaaagga aaaaggtttt aaaattatta gccatatagg 33720
tagggcataa tttcacagta ttgtaacaaa tatgttacat actctctgtc taattggaaa 33780
gttatgtatt ttagtcgtca tttacctatt tttttcaggt cactggatga aattttatct 33840
tatgtttatg aaattaatta taataccgaa agatatacaa agctactttt ttcacatatt 33900
aaaataccat aattcttagt tctctgggga gttttaaaat tacaaattaa agttattagg 33960
caaatcgctt atggaaaaca tgaatactta actatttatt tatgtacaca cagaatattt 34020
caactaaact gttctgaata atttacaatt tctcaacttt gtgcttggaa tctgtagtat 34080
ggacaacacg dgttaaatgtt tttaatgact taaggcttta gttggacttc ttcccacctt 34140
ctgactttgc aaagtgccca taaatgtgga tttacttaat tgttgataaa atgggttatt 34200
tcatatgata acaacagaat aatctgtcta gggatctgac taacataagt cgagtcacac 34260
ttgtgcccgt ttattattta gctaatcaaa tatgtagccc cactccttet aattgcctge 34320
agatggatga gattctcatt ccaggccagc agcacaaaat aacgttttat aaccagtgtg 34380
aaagtgtggg gacctctccect taaaacaata atgtgctcca aggacctata ttcecttgacat 34440
cattatgccg tttgaggagt cctctctttt aataaactcc tctacccect tttaaatget 34500
gcctaagtgt gtccactaag ccaaacacat ttaccatggce tggctggatt aagacaaatg 34560
aaagcttata catgagtcat cattgtacaa aattattttt cccacaaatg ttttacaaga 34620
ggtatacttc atcacataat ccaaaaccga gagctagcaa gagctacagt ctctactttg 34680
ttttagtctt aaactgagtt ttcagctgga caatgccagt gacagacatt ttctacccat 34740
tgaactacca tcaaggtttt ttgtaaatat atcttactcc tttctacatg ttttccaggg 34800
ctttttgttt tgtgcaaaat agatttttgc acaattttat ttggaaatat gatacaacct 34860
ccaaaggtca agttttgtat gttgattata taaagtaatt cttgacaaag gagaattcaa 34920
tagggtaggc acaaagagtt gtaagtggct gccattatcc tttgcaggta ttaaattaca 34980
tggtcattca gtgttacata tctgaagtcce atgtaatatc atctacctga gatactacag 35040
aaattcatct agaaaagcaa gttgggtgga taggagatac attaggactc actgaaggct 35100
cacctctagt cttttacatt gttgttatac agtctctgta tgatcttcct caaagaaaat 35160
ggaataaagc cacaaattaa ttttcctatc atatagaatt ttctgagtac tagctttgta 35220

gaggcaaaat cattctgaaa tgggggtgag ggaaagaaaa ttaaaattgc ccaatttaaa 35280



US 2010/0058488 Al Mar. 4, 2010
39

-continued

ggattttttt tgtttaattt aacttataaa aatagaacat tttacatggc ttgtaattaa 35340
gatatcatta acttggtcat ctttcatggg gacaactact aattaataaa aagaacaagt 35400
ctactaagga tgaaaggtca ctggataaag acatttgtca ccaactctta acaacttgag 35460
tttgatcgece caggtccecta attgtgaatg gaaaaagctg actcccaaat gttgccctcect 35520
ggtctcaaca tacagaccat gtcataccca tatgtgcata tgtgegtacg catacacaca 35580
cacacacaca cacacacaca ataaatcgtt gtgatgattt ttattattat ttgacacaga 35640
ggcaagtaat acgctgaaaa aaaaaaaaaa aactctcctce tttacatgcet ccatcctgte 35700
acctgctcaa tcagacttecc acccccetggt tgaccttgtg ctatgcectgg cacattcata 35760
gctaaaatac tgctttgaaa gggaaaaata ttgcatatac ttatttaaaa accttaaact 35820
aatatgttca gcttecttget agagaaatat ttcttttatt tctttcattt taagtgggtg 35880
tgatctcata tccaaaagaa tacttacaaa tttttgagta atcaggtacc ttagcccacc 35940
tgctttgctce ttcacattca gecttttgagt attacccttt gttgctctga ctgccattaa 36000
ggcctcectgga tgcttagett ttgttgtgta tgggtgcaca gtccaataaa gagctttgat 36060
ataacaaaac agatattttg agaaaggaag actataattg tgtaaattat attaacctaa 36120
aaacagttaa agcagaaaga aagatgggca ttgttgatta cctttgagta tctgaaattt 36180
ctccaaagtt atctttctag gtaggactga aatgtttagg gaaaatgtga ctaattttta 36240
aataatggat gcactgcatt agagatggtt gatttcctecc taaaaataat acatcttatt 36300
atttactttt caaaatattg tggacattga gtttctagtc acaataaggt cattttaaaa 36360
tgcattttga agaatatata tatgtagctg gttcaagtaa agaaatgtcc ttaaattttc 36420
ttcataacaa ctagagtaaa aggataaaat agatcaatat gattgtcctc ctgcttgaga 36480
aaactgctac caaactcctt actttagtgc ttttaaaact atgaccagaa gtaccaagca 36540
cttttgaaca tctactagaa atgcagattt ctgggttcca cacctatagg atcagaaaac 36600
tttggaagta ggtcccaaac ctatgctgaa ataatcctat gtttttgata cctgttcaaa 36660
tctaaaaaca gatgccctag cttaatctta gctgtaggaa gctgtacgag ccatataaat 36720
cagaaggcat caggatagtc atgggatatg ggtagtagta aagaccaagc ataaatcaca 36780
cttgctgtge aggtctgata attctgtatt ttcecttctec cactgatgtc agtagcacat 36840
gatcacacag ccatatgtgc ctgctggatc gtatcactaa atcaaggatg tgaaaatgca 36900
caatctcaaa gaaagggagt aaacaggaga gcctttcatc tctccataaa acctgggaag 36960
ataaaatctc cacactgccc aagtgaaact gtagttgtge tctgtggtga gtggacctca 37020
gagagaccca catcttctgt atggatcccce cttaagctca tgacagactt gtatgaagaa 37080
agcactgtgg tttggaagtt cagctgctca tactgaaccg cagaaggttc cagecttttge 37140
tccaaagcat gtttcagcta ccaaagcaat gggaaatccc caggagcaga gatgcacagc 37200
accaccccac tctgttcata cgttgtgagt catcagttat ttgaaaagta catctgtgtc 37260
ttcagtataa atttgatcaa agatgtgctt cccatcacag gaagagattc ttgttaggac 37320
tagttaacac ttaatctgtg gaatgaattc ccctctectct gcagaacaaa acagcagatt 37380
agggtagagt tgcaagcctg ggtaatttca ggaatgtgca agggtactgg cttgtgattt 37440
ctttgtccaa tagaaaaacc ccaacctata ttctctgaaa tcactaaatc cccttttaag 37500

aattgcctet gcatttgttg agttactgge atgatttgat tctttgaaac caaagagtaa 37560
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acaaaattca ttccaaatgt gtttgatttt gcacgaaatg tacaaataag ttattcatgc 37620
cacatctgaa attcattagc acactgtttt ttccaggagg taactgcaaa ttgtacactc 37680
aaaaccaaaa ctgatcaaga aaactgcatg cgaacattgg cagaaaaaac actataatta 37740
caagaagtta aaacaattgc aggtttgtag ctcaacccta attgatatgt aaacatttag 37800
ggaaagcaaa gtgaagaaat acaagaacag aaggattaaa aggatagaaa gacagcagat 37860
caaaaattgg gtactaaata tgtaagagag agagagattt catttaaatt caaaaacatt 37920
agctactctt caaatagttg tacatccctg ttagtgtgct aagtaggcag tattttaata 37980
acattgttgc aaaactcttc agctagcatt taacaaactc aatcaagcct gagaagcacc 38040
ttctgtcatc atttgataaa gtcaaagaag atgaaaacaa ttttgataga gtctaacgag 38100
aaaagaaaag atcatagtat aatacttaga gaactcagca caactgaccc atgatttggc 38160
aaataaccca attagctcat gtctctagct gcatatgtag cagaagatgg ccgagtcgge 38220
catcattggg aagagaggcc ccttggtctt gcaaacttta tatgctctag tacagggaaa 38280
ctccaggget aagaagtggg agtgggtggg ttggggagea gggtgggggg agggtatagg 38340
ggactttcag gacaccattt gaaatgtaaa tgaagaaaat atctaataaa aatttgaaaa 38400
gggtgtaaaa gtttgatgcc tcaaaaaaaa aaaaaacaat aaaacataca acagtttaga 38460
caagcaatgc atgaaacatc acaagtacct gataaactgt taaaagtcaa ataaaacgag 38520
gatgtgacag aggcaggctc accattggct aaaacatgta tcagactaaa aaagaaacta 38580
tgcctcagac taaaaaagaa aatatgtctc aaaaagtatg gtcaaagata caagttcctt 38640
cttgggatag aacatttgat agagaatatt ggggagaggt tggaaattaa gatctaaaat 38700
tcagaagaag tgaccatcct ataaccaagc agaataatga agagctctgt gtcccggtca 38760
ctttgcctca gaaacgcctc acaagcagta gcttctgata agaataggga cactgtaatg 38820
agggaccaaa gccagagcag aaagagcccce tgttatacag cacacaccca cgactggctc 38880
cctceccagta actctgcecca acaaactgct aataacttge tgaacactga taaacacctt 38940
cctgggtcat tttataaaat accagaagaa cactaaaatt ctttgtctga ttacataatg 39000
tagcagtttt taatcttaga ctcaattatc cttgaagatg agccactgag tattatgtgt 39060
gcacggcaaa tgttccagcc agaagtgcta cagactttca gagtgacccc aaagtagtta 39120
tttaaagaga ccattctatt tttaatgaag ggcatcttgg atactctgtc ctatttaaac 39180
tttttactgg aaaaaaaaac atccataaaa cttattcctt gtaatcctaa attattatgt 39240
tttaataaac actggtaact aaacaggttg attttattcc tggggggggg gggaagagtt 39300
ggaaatactg aagttatttt ctcaaaagcc ttttatatag agtgacatca gctctgtatt 39360
acataaatac ttcctcagaa atatggccat aatgaaaact tgggttgatg aaattttaat 39420
attcatggta tttgaaataa aataattcta aagccagaat ttttatttaa tatcatatta 39480
catttactta atgtgtgggt acatgtgtat gccacagcaa atgtgtgaag gccaaaggca 39540
gctttcagtt ctcetectect accatgtagg tattagggat tgaacttggg ttgtcagact 39600
tggaagcaag tgcctttatt cactgaatca ttcccctgca caattatcta atttttaatt 39660
taaaaactat gtagagctgg agatgaagcc taggtccttg agaaagttag ataggtgggt 39720
gtgctaaatt gaggcatttc cccagatgtg ctttcatatt gttattttac tcattaattc 39780

aatgtgtata catgttctgt gtgcgtgtac atctatgtac tgcatgaatg cctggtgccc 39840
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ttggagtcaa agaagagaga atcaaatact ctgggactgg agttaaaaga tggttgtgag 39900
ccaaaatgtg gtgctgggaa ctgaaccttg tccattggaa gagcagaaag tgctctttca 39960
tgagctatcg atccaaatcc tgtgttttat attttaattg gcaagtaata aatctatata 40020
ttttgaggtc acagtatgat tattaatggg tgtgttaatt atggaataat caagtcaagc 40080
taagcaatgt atccattact tctcatacat ttttatgata cgaatatcta aaatcctttt 40140
ctatcttata tgttcaaaat atacaataat ttattaacca cagttatcaa tgtgtggaag 40200
agatcacaaa agctcactgt tcttttttta tttaacaatt ttttattaga tattttcttc 40260
atttacattt caaatgctat tctgaaagtc ccctataccce tcccccagec ctgctceccecca 40320
acccaaccac tactactacc tggccatgge attcacctat gggacatata aagtttgcaa 40380
gaccaagggg cctctcecttcee caatgatgge cgactaggcc atcttctget acatatgcag 40440
ctagagacac gagctctgga ggtactggtt agttcatatt gttgtttctc ctatagggtt 40500
gcagatccct tcatctcecctt gagtactttc tctagectcect ctattgagga tcecctgtgtte 40560
catccaatag atgattgtga gcatccactt ctgtatttgc caggtactgg catagcctca 40620
caagagacag ctatatcagg gtcctgtcag caaaatcttg ctggcatatg caatagcatc 40680
tgtgtttggt gactgattat gggatggatc ccctggtggg gcagtctcectg ggtggtccat 40740
ccttecatet cagctacaaa ctttgtctet gtaagttcee tattctaagg aggaatgaag 40800
tatacacact ttggtctttc ttcttgattt tcatgtgttt tgcaaattgt attttgggta 40860
ttctaagttt ctaggctaat atccacatat cagtgattgc acatcatgtg agttcttttg 40920
tgattgggtt acctcactca ggatgatgcc ctccagatcc atccatttge ctaagaattt 40980
cataaattca ttgtttttaa tagctgagta gtactccatt gtgtaaatgt accacatttt 41040
ctgtatccat tcctectgttg agggacatct gggttctttce cagcttctgg ctgttataaa 41100
tagggctget atgaacatag ttgagcatgt gtccttatta aaagttggaa catcttctgg 41160
gtatatgccc aggagagatt gatggatctt ccagtagtac tatgttcaat tttctgagga 41220
accgccatac tgatttccag agtggttgta ccagettgeca atcccaccag aaatggagaa 41280
gtgttccact ttctacccat cctcacaagc atctgctgga acctgaattt ttgatcttag 41340
acattctgac tggtgtgagg tggaatctca gggttgtttt gatttgcatt tccctgatga 41400
ttaaggatgt tgaatatttt ttcaggtgct tctctgccat tcgttattecc tcagttgaga 41460
attctttgta aagttcactc ttctaatcta gctaaaaact atctcttttg ctagcatttt 41520
ttcactctte cccttecteca tcccagecte taataaccac attcectttttt aagtttggat 41580
ttcttcaggg tccacataca tgagattctg tagtctttect gtaaggctca cagatattca 41640
tatattatct gatattctga agaaactcaa aagtcttgat taatggtgaa ggctgaagag 41700
tgagacatga agtgtgaagg gtgaagggtg gagggtggtg aaataagaga aaggaagaag 41760
agataacaac aatttgtttc gtgttggaca tttccatgect gcaggccaga ggttttecctce 41820
tgctcttaga agatcactta tgcaagtgta gatgagttaa gaagatcact tctgatctaa 41880
gaggcagagg agggaggcct tgctggtgag gcaaggaata tgtcagggtc tcaggacctg 41940
cagaagaaca ttttaccttg ggagttgaga cctggcttat acttgcacaa ctgtcaaagt 42000
aaaggtgaag taaggagtgg aactataggc tgcaataaaa aaagggaaaa aagtttcaca 42060

catgtccagce ttacagaaga atcatgacag aaattggacc tgcctttgta catatagtta 42120
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agtttaaaag acttcaaggg ctatagtgaa gtaagttttt actctttgta gctgaatgtg 42180
cagtcaatga tctaatcctg ttccatggag ggaagccatg gaacacaata aaagatgaaa 42240
aatatctcca ggaatcctag tcagtgtcct ctectggagtce tttgcaacct ggattcagga 42300
ataactttta ctgatgcaat taaatgtcac cattttccat actttgagac ctaaagagat 42360
actgctgcat aaaactggtt tctctccttt ttctatttac tctggagage tttgtaataa 42420
tagaatattc cagaagtcat taaacgatgg tcaagaaaaa cttccctatt ttggaaaaat 42480
atctcectttt ttgcttggag ccagtatatt ctaggaattt gtacttacac atatgcatca 42540
tacagacacc tactccagca catgtctcta tgcatgcatg cacagaacat gcgcttggta 42600
ttatttgcag tagcaatgta cccagattag actaatcaga gacaggctgc agtcccagct 42660
ctcatgatcc cttgtcaatg cctctcattg tgtgatgaga acacagcacc ttggagagct 42720
actatactat ttgttcaaca agtaacttat ttaaactgtt tatctagaca gggtcaacaa 42780
aacataaatg aggccaataa gacagaaccc ctgactttgt tatcacaaca cacttctgaa 42840
acattaaaat cttttattgc ttagaaaaac tttcagcaaa gaaaaaaaaa gtttgagaaa 42900
ttgtgaagta gattagataa taatattttg tctgagaata gtattaaata atctccaaat 42960
ccttatattc ttcagataca gtcagaaaga agctctgaag gaagtcctac tcaacaaaca 43020
aggcagaaaa ttctagtcat tcacgttgaa tttaacttca cagtatataa actatggtcc 43080
cttttggtaa agtaatttat gatctgttgt atcataatag ccctaatcta gggaagaagc 43140
ctgagaaaga gtcctcccac agaggctgtt aaagatgcaa ctttcttttg aacttcagtt 43200
gtataatctc ccagccccca tccaccttaa cctacaccece caagaagcta aatgaaaaat 43260
gacaatttaa ttatggtgca atttaagatg ctactgacag tcctgaaaaa caaacaaaca 43320
agcaacaaaa acaaacaaga aagattattt ggtgaacagc tcattcaaaa atggaagcta 43380
aatagaaaaa cctttgtaaa gtagaactta actctaaatc aacttttaaa aacctttaaa 43440
aaccttctca gtgcttttta aattaaaaca tgcagaggag ctgcataatt atagcaaggt 43500
agtcatttet aattgcccag cctatcatgg gtggctaatt actcaaaaag acgactagga 43560
tggtgctcta ttagaaaaac ccagaatgtt tagtttgcta ctgtttacaa actgcagtag 43620
aattctaaga gatggcttgg aagaattatt ggaaaatctg gttgtatata aaatcagaga 43680
gaggcagaca cacagactac caaaaatgct gtgaatttag tacaaacctg cttcagttat 43740
gtattttcect taaccaacta tagtttcttce tgtcagatac tcagtgtcca ggtacagttt 43800
atagtgagta atggaaaaag ggagatctca agaagaaggt gtgcataaac gaggagatat 43860
atacgtaggt gggtgcgtat gtatgtgtac acacacacac acacatacat tgcttacatt 43920
gcaaaactaa aacaaaaatc agataacagt tgtgaacacc aggtaaaact aagcaccagc 43980
aattggcctg gctcectecte agtacaagce ttgaggtttce ccttgtgata acacaggaaa 44040
tcaaatggaa aaaaaaaaaa cttattccaa tagatgaaaa actactgttg tgtcaaagct 44100
attatattca gcaggaacaa aatgtaactc ttcccgagaa gcaatggcett tgettctecg 44160
agtgttagag actgcgctgg gactgtccag aagggcagag ctggtagagc agagagaggce 44220
acatctctag cacaggggtt gtctcatgat taaagaatca cgagtgtcag tgaacgggtt 44280
gagtctgaag ccctgaggag gtgggatctg ctaggataag ccacagaggt ccaaagtctg 44340

aggtccaaga gctctgatge ttaagagcaa gatgatgttt ctagtcaaga aggtgtgtgg 44400



US 2010/0058488 Al Mar. 4, 2010
43

-continued

gggctggggg gggggcaggg agcagaggtg atttgcccat catctgtcecct tttgeccttat 44460
ttgggcaatc agtgcactat tttatatcca tccaaactgg ggagggccac ctgcttaatt 44520
cagtctacca actcaaagtc tctctcectttt ggaaacatac tcaagaacac acacaccaga 44580
agcaatattt cacctgttat ctgagaaacc ctgacccagt caaaatgaca tatgaaatta 44640
accatcatac ttcttaactg caactatcac ccctaggaaa gagcagttgt caagaatatg 44700
acttggataa accaattacc acatagtatt tggatgagaa gagaaagtca gccatgagac 44760
ttecttgggtt tctctactge atgactcaga tacttaagta agtcagttgt gaaattttta 44820
ttaaaggcta tttaaaattg tatatacaaa caattacatt caaaatgcag gttaatatac 44880
tttttagaat tcatgtatgt tatacatgcc agaccagaga ctctcaaatt ttaatgaact 44940
tacaaattac tgagggccct attaaaataa aatttctgac cctaaatcca gaccaacacc 45000
tggcatttca cacctctggc aaaacatccc catcttgatt atgtgtgaag aacacatctt 45060
ccatagctgt gcatgggctt cccacaagaa agctgatata gccatttatt ctccctgtge 45120
agctttetge agtagcagat ctgcatgtgg tgectttttta tctttgttta gatgttcagt 45180
ttctecatca ggagttaaca tgtaacaact acaacttget acacagatat tttcactget 45240
tactaatgaa gagaattttc ctctctggca gaatgctttce atgcttgcat gctcagaagg 45300
attccagaaa gtagcctctg gcagcaaaga gtgctacaaa ctaagcaaga cacaaagatt 45360
accattccgg tccaccecta agagatttga tgacctagta atccagttca catctctgaa 45420
gctttagtet tctagctect aaagtgaatg gccacattca gttgttgttg caaacagtac 45480
agagaagaga gagacagagg cttcttctaa gtggtacaag gcaaagctct ggctcttgaa 45540
tggtacttta aactgtttct attgatggga gttcttcttt gecctcagata gtatttttat 45600
agggatgggg taaaaggcat accagtgcaa gtggacaagt taaaatctgc cctgagaaga 45660
atgcaggtgc atcctgtatt acaaaaatat taatgactca gaaagagaaa actagacatt 45720
tctaatgacc tgaaggttta ttgacaaaac agttcacacc tagaactgat tgtctacggg 45780
agtctggacc aaatcactga agcattaaag ctggatcact gctcacttat ccccaagecc 45840
cagcatgagt aattactgtg gttcatggca tagcccagga caccacttca atactaactt 45900
ggaaaagaat tgtttgaatt ttgatgcaca ttaaatacct gcttgcatgt gtaaacagaa 45960
atgtctttat aatatagaag tatcagcatt aaacatcact agctttctgt tatttacttg 46020
attttgattt gaggtttcecc aactttggtg aggataaaag tgctttctag taaagaacat 46080
tcacttaaag tctataaatt ccttacaact gggttttttt tctctetete cctgectttge 46140
catcaaacca ggttcaccat caaaatggta taccttgcct agcttcatgt atgatttatc 46200
acacataaac cacaaggaag gctatatttg agttatccat tgcaatctgt aaaatttccc 46260
caaacttagg agttttaagg ctcttagcac cttgcctagt tttgggttgt cacaaggcac 46320
caatcatctc taggcttgac taagaaaggt ccacttcctc catttgtttg agattgttag 46380
caggactcac ttcctgctte tgectcectect gagtttttece attatgattce cttgctacat 46440
aacatttctc cagggagcgt cccttaatgt gaagcttcat tcaatagagg gcataaagaa 46500
gagaacagcg cagaatggtg attcagctaa aataacagtc ttttgtttcc taatcaaaga 46560
aatggtagcc agtttggtcc ttcaagataa atcaggttgg gcgtggtggt acacgccttt 46620

aatcccagca cttgggaggc agaggaaggc agatttctga gttcgaggcc agecctggtet 46680
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acaaagtgag ttccaggaca gccagggcta tacagagaaa ccctgtctca aaaaaaccaa 46740
aaaaaaaaaa aaaaaaaaaa gataagtcag tggatccaac ttcactcagg gggaagaatg 46800
ctcataaact ggcatcaatg ggagccaggt cagagggacc catggctatg tacaactcca 46860
caactgacac tggctaaacc ttatagttaa atctagaatt ttaagtggtt tcaaaaaaat 46920
aaaattaaaa tttaaagcaa aatgcattgc cctcctcaga tagtgttgtg tgccatccag 46980
cggctegega ggaacggggt acggctgaga tggcagactce gagttgaaag aaaaggaact 47040
agacggacca gagaaagaac ggagctaaga caatcaagtt ctgatcaaag ctccatttta 47100
ctattcagtg caccgggtta tgaagaaggg ggaaggggcce cattcccgec aaatcatcect 47160
ggagtccagt tgcaggtgac cacgtgtttg gcttgaacag ctaggcgaca ggcagcagca 47220
gtgggagtgg cagaaggata gggtggcagg ctccacccgg atgctctcectt cttgctaaca 47280
gtgaaacctg agcaaacaag tttcaggctg aggtggaggg gaggttacaa gatagtataa 47340
gagacaggat gtccattcaa agtcccagcc caggagcaac tagtagaggt gaagtcctgt 47400
ccaatagaag agcctgcttg tttectgtcectg ttecttttge atgagtcatt gectttctect 47460
tctectgactt taacttctca aatactgcce attcecctccaa atattaccta aataactgca 47520
tctccttaga ttttaaaact ttcactccac tatacacata aacataaaca atactcatga 47580
aataataact tagtgagaaa atacaattgc ctttagtttt atagagtagc atgtactagg 47640
tgcctgctat ataaaaataa gtaaaatgta tactattttt atgttatggc aactttgttt 47700
taagacactg tgttagttgt gtgcttcttt gagaatcaaa gataattgtt ctttctcttt 47760
gaaatctctg ttctgtttta gtcacaatgt tcctctcacce agttgtttat tcaatacctg 47820
gtgaatagaa tcatcatctt tatgttgaag tccattcaca tgtattcttt tgcaacaaag 47880
ttttgctgag aaacatgccc taccccctga acataaccta agtttgcaat agttgtataa 47940
gttaaaaatt cagaagcaac acaagtctac atgaaatttc ttggcatcct gaggaataag 48000
tatcttgatg agagacaaga tggtggctta tttattaaca agagatcatg ggtaaagctg 48060
aaccatattc taggaaagag agaaaagata tgtgacctaa gtagaaatca aggaattgaa 48120
caatgtgtag gaagacctac aaaggcagtt gctgatgtga agggagggac actagccacg 48180
ctgtctctee cagcagaagt gtctggagec atcttatgca ttaaccacag taaaagatta 48240
aaaagttaat ttggctgtat taacaataac aaaattctca aggaagttga ttttctcttt 48300
aaaagggtaa agatagatca aatatcttaa aattgctttt taaagcatgt aatccagttc 48360
tgataaagca ctgtgttgct cctaatctta ctctagcaaa gattgtgctc cagagttgtc 48420
taaatatctc tgatgtcaat aataaaaaca ccgatgggcc tgctgaatgg gttattgggg 48480
cctectggect ttagecctgca gcatcccagg gaggctaatc tggtccatga agcaggaagg 48540
gagtactggc ttggctctca gtgaggatct ggttgctttt accatgaaac ctagggaggc 48600
aggagcttcet gectatctgtt tggtaataca tcctcecttgac atatgcacct ctcectgtattc 48660
tttcttcatce actaactcta aaatgacagg ttaaggatta tcttttctge cacttaccat 48720
gaaacatagc tccaaaccag tttgttgtag gtttctgagce ttaaccacat agcccacaac 48780
tgagtgaata atcaatcact ctatggctaa atccatctgg aacaaatttg aagaagtgac 48840
catgtagagg gtttttttet tttcttttet tttcettttet cttettttet tttettttet 48900

ttctttettt tttttgacaa gaaaagaaag aaaagaaaac taaacagaaa ccagagttaa 48960
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tcttttcaag ttttagaaga agaaaaaatt ataaaacgta tcaataattc ccctccccca 49020
cctcagaact cacacacaca cacacacaca gtgaggtttg tgtagacttg ttcccacttc 49080
acagtgcatt taatcactga aagatgattg caggggagtc cattccttag agaatgaaat 49140
ctcagtcectet cctagggtaa aaaaggagga caggcatggt atctccatgg tatctctata 49200
acctcacgct gctcgtaaat ccccccacat acaggtttaa ctggacttat aaacccaaag 49260
agcctgette caggtcecttte ttggctagat cactcctttt tgtgtectgt ttgtttgttt 49320
gtttgtttga ttcattatag acattaaaag ataatatcaa gggtcaatat tcaagggctt 49380
tgatttttta aatattttat tatttttttg agcatgtcca atatgctttc atattcagca 49440
ttcectgect cttceccaaat caatccccee ttecctacat acctaatttt gtgtactttt 49500
ttgaaacaca ttgacaaaat ttactgccta tgtaattcta agtttgtggc ttgtactaaa 49560
tgtggttgac ttaccaggac ccaacattct tagagactcc ctcttccage agctaactat 49620
tgccaacagce tcctectgcta ggggcaaaac ttagtgccca ccaccctgtg catgctagga 49680
ctggtctgge ttgtgcttat gcaggtctgg tgcatgetgt cttgetgttg agttcatatg 49740
agactgcccece gtttgtcaaa aggacaatag ttcctcatag taatctactg tctatggttce 49800
ttattctttt cactccatct tctgcaatga cctcaaagac ttggaaggat gggtgcatgg 49860
tatatctgtt ctgtttagag ctaagcattc tacagtttct tattcaggtg tgtcattttg 49920
ttattcacca tccactacaa atagaagctt ctaatgaagg ttgaaagatt cattaatcta 49980
tgggtatgac ggtggatcat tagaaattgg agtaatactg caggaccctg gttattaaga 50040
actcttatct ttctectgecta taggatgaat tggggtgaaa ttttaaaata tatttctgat 50100
atgtatccct aagtcagtat tattcatgcc tccatttatt cagtgtatag ctttgtatta 50160
atagactcat accctgaaac attcacttag cattcgttca aacagtatca gctacctagt 50220
atcatgcctt ccttgaagac tttccaatct aactgggaaa gtaatcatca tatactctgt 50280
agaccaggca ggcctgaaat tcagagatct gcttgectet gectecccagg tgetggggtt 50340
aaaggcgtgt accaccacca ccctgccaaa tttttaaaca ttaaatgttce caaatgattc 50400
agctcaacaa dgtcaataacc tccttcccag gtaggcaata ccaaatggta gcagtagage 50460
agcccagagg acactggcta ctgcaatcca gtggcctgtt tggacttttt agacagtagt 50520
gggtttcatg aaggttgacc tggattaaac aaatgaggaa agaggttggg gctttgctaa 50580
gaaaacactc cagctgccac atagatctga tgccactgcet ttgagtaaga gagaaggcaa 50640
cctttgtgag cacagagaaa aataataaaa taaaataaaa taaaataaaa taaaataaaa 50700
acaagactag tagtatcctg aatgttggtt aagaaaaatt ttgatcaagg agtgacataa 50760
tgaaaatact acctccaggt aactatataa tgaagaagaa aagcccacat aaatgggtaa 50820
acctgtttaa aatgtcctaa ttttcactgt gggatagaaa agacatcaag ctcattgatg 50880
ggcaaatgag tttctcaaga aagaattgca tggcattcaa gtactatata tagggtaaca 50940
atgctagaag gtagtatggt atgaatagac tattttcaac ataataatat ctagcttcaa 51000
actatttcta agtgccatat gcatctgagt gcctcttttg atccagtgat tccaaacaag 51060
ttaacaaaag gaaggtgaac actttattgc cttagcaatt tatttattca tattatttaa 51120
aaggttgcac attcgtaaga tggtatgatt tctgtttcta agtttcatga aataattcca 51180

ttcagttctc agccattcag tattcctcag ttgagaattc tttgtttage tctgtatcce 51240
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attttttaat agggttattt ggttttctgg agtccatatt cttgagtttt ttatatatat 51300
tggatattag cccctatcag atttagaatt ggtaaagatc ttttcccaat ctgttagttg 51360
ccgttttgte ttaccaaagt gtggacactt agatctttcect taaaacgggg agcaaaatat 51420
ccatggaagg agttacagag acaaagttca gagcagagat tgaaggaatg accatccaga 51480
aactgcccca cctggggatce catcccataa acaactacca aacccagaca ctattgcaga 51540
tgccaacaag agcttgttga ctggagcctg atatagetgt ctcecctgggag gatctgccag 51600
tgcctgaata atacagaagt agatgctcac agtcatccat tagacagagc acaggatttc 51660
caatgaagga gctagagaaa gtaccaaatg agctgaaggg gtttgaagac ccctaggagg 51720
aacaacaata tgaactaacc agtacaccca gagctccctg gtactaaacc accaatcaaa 51780
gaaaacacac agaggaactc atggctctag ctgcatatgt agcagaggat ggcttaatcg 51840
gtcatccatg agaggagaga cccttggtct tgtgaatgtt ctatgcccca gtatagggga 51900
atacctgggc cagtaagcgg gagtaggcgg gttggtgage aggggggtgg gagagaggat 51960
agggggtttt caaaggggaa actaggaaag gggataccat ttgaaatgta aataaagaaa 52020
atatccaatt taaaaaaggg ggggtgaata aaaaatattt tgagtttttt tcccagaaaa 52080
aaaaaacaat aataaatttc aaatttcaca ggaaaaagac gcatagttta ggagtagggg 52140
cagggctgag ctaataaagc ataaatctga gttcatagga atatatgcta tgtgggatat 52200
tccaaagaaa ctctggctga atttagattt catttcacta aattgttagc ccttcttcectce 52260
tgaagactag tacacaacca ttttgcaaag gttacaggag ctggcatgtc tgttgcctgg 52320
cctgtgtaag ctgaggccat gecttgtgett tccectetggg aatgagatct gectgagatga 52380
tgccagttgt ctggattgct tttatatttc atattgggac tgagataagg gagaaggatt 52440
taacctcget ttgtcactgt tgcggaaatg tcaccaacca cagacaaagt atccctttge 52500
tagatcccta aacatgtctt taaaatgcac cattatccac caagcctgaa ttgagcatga 52560
acaaagcata ataggtactg agaaaataaa gataagagct tttggggcct gcccacaaag 52620
agttctcata tggaagcgga aagtaatcat actgtgccat ttaactatta agtctcattt 52680
tagggacttc ctggggaaag tgacaactgg gctctgatct tagaagttgt aggaatctga 52740
ttttagagac ttgcagaaat gagggaagaa aaagaaaaag tgttccaggc ctagcaagaa 52800
gcatttgcta agactgtaag ttgtctgggg tgatttcagt atagagggtg tgaatagaca 52860
ggagtcaaag catgaagtgc cacatgtcaa gttaatggtt tgtgtttaat cctgaaggtg 52920
agcaaacatg acataatgag ttttctcagt ataaactgag aagtgtccta tatcctcttg 52980
gttcacagaa gaactaaatg cacaaataca gtgttaactt ttaaactaaa tttctgaatt 53040
ataatttact aacaatggtc tataatttct tttaaatact taaaatggtc tcattttcta 53100
tttgtagcga tgctatatag agaattcagc acagatttca tttctcaaac agcacaggtc 53160
tgtctgtaag actaactttc ccaaagtatt tctttgactt cttcgtatge cataatcttt 53220
gactgtttce tgtaaacttc tcagaacctg aaagcagctg tcaatcaaat caccctgtgt 53280
gctggcccaa atgctgtata ctatagttge tttggaccge ctcactggag attcacatag 53340
cctgtggatce taacccattc atttcaattt aactctgaac attttccttg gggagaaaaa 53400
tgcaaaaatc ttgccctgac tttatatgta aatattttag cactattgga atgtattttc 53460

tatttcttet ctagttctga gttataattt tgttactgec ttggaagaca gtgactgtaa 53520
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tattcttaac attaattaaa taactaaaag ttgccactca aatatctatt tttatatctt 53580
tttaatagct agaacttaca catacagttg tactgtcctg gatgtatatt tcagtactaa 53640
cttgagcttg atactctctg ctaagcagct ctttataaac actaatgcct cattgtcata 53700
aagggggcct agagctatga attgtcecttt cctatctcaa aacatttatt ttgccagaca 53760
ccttttgttt taaggtttct aatttcctca atgagaaata aatatgagaa aaagtctaac 53820
tttagttgtt cttgtaccca ttcatctaga atatgtcaaa aggaaggaaa gttatagatt 53880
gattgatagt cctcttgatc aggcatcagc catattcaaa acatgaataa gcaatgaaat 53940
gaaaataggg tctttaatta tgtgcaaatc aatgtgaaaa ttgttagaaa tcatgatatt 54000
tgcagttttc tcattccctt tgatctgtat ccttgatcca ctgtcaacgt ttagcetttt 54060
tacagtaagc aatttagtga gtactatttt aaactattat ttcaattaat tatcaaaata 54120
agattatgaa attggtatta cctctactta ataggtgtgg caatgagact tggaaaagtc 54180
aaataagttt cgtaggacag aaagttaaga ctgtaattct gtatagatta gagacctgtg 54240
tgattgtaaa cctcatgatc ttggtctggg gagatgacat gatgcggtga gtacttgcta 54300
cgtgagtttg gatcccaage actcagatta cagccaagag caggatgtgt ctgcacccca 54360
gcactctgeca caagtggaaa tagatcccat gggtttcttg gcaagctaat ctagctgaaa 54420
tggggaactc cagattcagt gagagaccat gtctcaaaaa atgagagaca tataacattg 54480
acctccaget tctataggta catgcatagg tgagcacacc tgtacacatg ggtgtataca 54540
actatatgga catgtgtaca tacatacaca cacataccac aaatacacac aaaaagaaaa 54600
gaaaaccata ttactcactc ttctgtctca atcatatctc tgatgatgaa ctacattttt 54660
aaaatgttat tctgcaattc tacaacttta gacagttgct cctttgaact ttactcatgg 54720
tataacttat tcataagttc taagcaactg tgataaaatg ccatctcaaa taagagaatt 54780
taggacttaa aatactagca ctgagaaaac agcatgacta ctctacttca aacaataaag 54840
agatctgtga ctgacagtca ctgacagggg acttccatat acctttctag cagcctcact 54900
atcatttaca ttaaccacaa tgtgtgcctg aagccaacaa ctttcattta acagtttcca 54960
taaataaaat atgacattcc tagggggaaa taatcctaag gtaattttta aattaacaat 55020
ataaattgct caaattttcc attttcttec atatttgtgt aatatgatat actccatata 55080
tgtgtcatat acagtaacca ttaaagtaag agaaccaaaa acacacaggc tccttttaat 55140
ctgtgtttac tcatgccaag aaattccctt gaagactggg ttatttagca tctactttta 55200
acatgtctaa cacatggctg gcatggttcc atctgtcttt gtactttgecc aactaagaaa 55260
tcectgcatag tgaacgtctce ttcagaagat tttcectccagt taacattgtt gaacatgcat 55320
tcagctactc taaagtcctg gcaaataggt aactgctcag gtatacagta atgtatttaa 55380
acatcaaggg ctcactgttt aacaaccctt cccttttceccce cagaaagtcg ggtccatgtt 55440
cagactccecce gttaatccaa cccattagag agaagaggga gacgttcaat gggaaataaa 55500
gaaggagaga agaggaaaaa gtgagatgag accctgagct cagtgaagta aagacaagtt 55560
tttcagattt ctcctggagce caacattgga ctttggaaag gagaaatgag actagagcta 55620
ggaaagggaa cccaagaact catcaaagaa accattattt cagatttgaa aggtggctca 55680
aaaaataata catactggaa aacttaccac tcccaacaag gagatataag atgaaaggcc 55740

tcaggcttat ttaaaagttc aaagatcatt ttatatgttg gtttgcagaa atctttagac 55800
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tcagaattcc cgcagggaca gcagctttat tgaacaggat tttctcecttgce cccacattac 55860
actcttcaaa ttgatactta tgagttgctc aaactttcag aacagtcaca gtattttgac 55920
acaaagaggg gaaggatcca cagtctctgt caatacaatt tactggaaaa ttaaacgtaa 55980
gtatatagaa tggtaactca gggaaaatag taatagttga atggtccttt gtgaaataca 56040
agttggcagg tgctcacatt taatattttg atcactaagt aactcatgcc ttgacatcat 56100
aaataataaa gagtcctcct ttctgagaaa cccttagttce tggacaggat gcaaaaagtc 56160
cacaagctgce ttttctgctce aagagaggaa ataaatagac ccttgagaca tgaatgattt 56220
ttggtatatt ttattaagtt tgtcagatgt cacaggataa atgacaaaag ttaacttctc 56280
aactatacaa actcacatag atgtgcacac attataataa atgagataat atgtaatgct 56340
taatcctgtt gaattcttat acattactat tgggataaat gcagtgctca ttttttcccg 56400
atttttgtta agcttaaagg aaaagttaat tctacagtaa ttcttaaaga gacccaccaa 56460
taatattaaa aagtcttttc cactgccaca tttgcatata gcaccttatc gctattttca 56520
agcacagata aggagacaga tccttgccac ttgcctagat ccagagtgta ccatatgcat 56580
actcccaaag atggaaactc attacttcca tatgcatcaa ggtatctaat atctgtaaca 56640
ccttttettg aatgctaaac taaactctag cttcecttcaa tttcttctaa ctacttctag 56700
ctcagccatt tggaaattgt atgctccaaa tagtttcctce tttcctctaa atggcctttce 56760
aaatgctaaa gtctactctg agccaactgt aactcttatg ggttgagcac agagaagaaa 56820
actgaagagc aatgggagct ggtgtgaaca tggactgttg gttctcacca ctttggacgg 56880
cactcagctt gcagtatctc cactctcatg cttactacct tctctaagec ataagagtgt 56940
tagaaatggc cccctctttt tcagagcaag agctgttcta gttttgatge tgtggtecctt 57000
gtccttttgt ttcagcttce tctcectatggt agttaagaag tgagaatgca gtcaatgctce 57060
accacttatc tattcccact gggaaacata gtctctatat caaaactctt agaaatttat 57120
tttgactcat ctatggctaa ttttttaatg ttctcaaagt acataaaaac actttgtatt 57180
ccatacaatg gtattcactt ttttaaaaat ttagtcatgt tacttttatt ttctctttat 57240
ttctgaataa tttttgttga ttctttcatt ttctgagaga aattcattaa aaatcttace 57300
atgattgtgt tttgttattt tttatcctta acttttgttg ttagtactgt tcccaattta 57360
tgccgtaatg agttttccct tcaaggtcaa tgttatctaa tattaaaatt acaaagctaa 57420
actttttctt attaaatata gtacatttta tttctctttt ttcatatact tacagttaaa 57480
ttgcattaat tgaacagtat actcatgttc tttgattaag tgacaatttt aaattttatg 57540
ttattattac tgttattgta tgtatctaat atgagcaaca tgacataaac actatgagct 57600
tggttcttect acctctacat ggttccagaa actgaactca tctgctaagce tttcaaatca 57660
agcattttta ttactgaacc ttccatctgce tcaatttttg ttatctttag agatagcatg 57720
tcatccactt ctattcacac ataaataaat atgtgtaaaa cttgaacaac catcctacta 57780
tctgetgtet acagaccttg catataccaa cttetttttt ctcettttttg acaaagtatt 57840
actatagctt tatgtttccc ctagagattt tttaaatatg catcctgact tatcaaaatc 57900
caaagtaaat tggaagtttt caactttcct gaacagtaaa cgtatcttaa aatacaggaa 57960
aaagaatatt taagctctac ctgtcctact gccaacccac acacatttta aaatatttta 58020

aatgtatatg gtatgtgtgt ttgtatgcac tcatgttcgt atgtgtttgt gtgcatatgt 58080
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gttgttattc atatttatga gttttcacat ctgaaaatac aggagcccct gccttccaag 58140
catagaagac ctcagctgtc agtctctgtce ttcecgtttgt tgtgagtttt gtgttgctta 58200
ctactgtgaa agtcagtcta tctggctctt gagctttgga geccttcectcett gtctctgecat 58260
cttagctcac cacagtccta ctgaggggac agaaatgact actatgtctg gcttttatat 58320
ggttcccagg gatccaaact ctggttctta caccttccta gcaagagatt tatcccctga 58380
gccaacttcc agccatttat tttaaatatt ttataaatca catatattcc tttatatttt 58440
aattttcagt gtcttatgcc tctgaaaaac taattatttt taaggatatt atttattttt 58500
tattttatgc atgagtactc tatctgcatc tatgcctgca tgacagaaga taccattgca 58560
gatggctctg agctaccgtg tggttgectgg ggatcgaact caggacgtct agcagagcag 58620
acagtgctct tagctactga gctatctcte cagccctgaa aaactaatta ttgttttcta 58680
caaccattat ttacttcaat ttgcccacac atctatcctc tagtactctt tattctgaaa 58740
aattctgaat ctaaaacaga aatatagaga agtagttgca acatttttga gtttcacaca 58800
cctaaccatt tcccttaaca ctttttacat ttggaagtca gaaaaatata taagggatat 58860
tgtgtgtaaa tatcatatgt aatgaagtgg gcaggaaaat ataatcaata agataccatg 58920
ctctgaaatc aagagtcaca aatgagcact tttaaaaagc cattagacct ttaatgagtt 58980
ggacaaataa tgccaagtta catttaccat ttggcagtgt gcttagcagg aacaaaatct 59040
acttaatgtt gaatgaacaa caagaataca actggtctca tgtaattagg aggtcacaag 59100
gccatgcecttg ttattattgg cattgccata gccaggaget tgtgtgectece aagtgatggt 59160
ttcectgaag gaacaagttg ggaatgtgtg tacttttggt tgtgggtact gagtaatcca 59220
gctttaagga cttcaggaag gagaccaaaa ctcaagtcac attgctcatg gcagattcag 59280
taggctcagg aagtggagtt gctctctatt tagcttatca ctctccagag tttgacttgg 59340
gggccaaaaa atggccaatt ggagacacca gcaaaacaca actggatata aatacatcat 59400
acaaaggtag gatcataatc actcccaaga acatcaattt ttaaaccaaa ttgcatagaa 59460
caaatttgaa ttgtcacaca aaggggtttt cattcctaga actgaactac ccaaagacaa 59520
agactggtag cattgcttat ttcaaaaaag ttatcttccc caaggttaca attggatcaa 59580
atgggcacag aattccctat tctagggcat ctttccctaa acatatttgt tgagtaatta 59640
tgtttgagaa aaaaagagct catctgagta tgacacattc acacagatgc ctgaaagcac 59700
cccaattctg cagtatttat ctgtagaaaa tgttgcttta gtgctcetggg tgtggtcage 59760
ctcactttgce cagtgcacaa agacactaaa gaatgagcac ttgatccttt gttttettge 59820
tactctttca tttcagccag tgacttaatg agtacatttg ttttgtggat agtacagata 59880
aaacagattc aacattcatg tgaaccagtt ggttttcttc tcacgtttat tgatgatatg 59940
atgaagccca tctagccagce ttgtacatga aatctctcat tctatgggaa tgtcagtgag 60000
caagggtcca ttgtcaatga aaatccaccg tcactattga aggatcagcc ctgacacatg 60060
tgcatgttet tttccacatg ggaacaacat atcataaaat tctacagaac acttgatttg 60120
gttaccttct aaaccaaaaa ctgaaccatc aagaggacaa aaagctgatt ttaatgattt 60180
ttttatatat catttaaggc acaccaaatt gttgcctatg ttttgccaga attgataaga 60240
atctagaact ataaatctac tctggccttg atgatgacag ttctcctttg tcagtaaata 60300

tctetttete cactagaact gcttagettg ggtaaattcect tactgagatt ttcagaagag 60360
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taaaaagcta actggaactg ggccttttge ccagataaat ctgatctcaa ctctataaac 60420
gaagcaaagg gaaacagaaa atctttgaca aaaattgttg ataactgact aaaaactggg 60480
aagagaaaca gaaaacacag agagctagga atctaactct aaataaaaga aacacgggga 60540
ccaacatagg tatgacacaa ttaacaatac tctctaatcc tgagaaaaaa tttaaataca 60600
caggacagca gcacatcctt tgctatccca cagctcatag tagagaagtc tccagcaaac 60660
tacactacaa ggaacaaagg gaaactttga gtggagctga acctcagtgt tggaaccaac 60720
actcagtttt tagtaacacc aggaagctga ttctatatct aaatgccatg ctccattctc 60780
tcctgttaac tgcatatcat agaacatctg tttcatgegg ctecttggag taagagcatt 60840
agaaatccaa cttctttaat aacatctttc cataatatct ttctggagtt acagagacaa 60900
agtttggagc taagacaaaa ggatggacta tccagagact accccacccg gagatccatc 60960
ccataatcag ccaccaaacc cagacactat tgcatatgcc agaaagattt tgctgaaggg 61020
accctgttat agctgtctca tatgaggcta tgccagtgecc tggcaaacac agaagtggat 61080
gctcacagtc atctataaga tgaaacacag ggcccccaat ggagaagcta gagaaagcat 61140
ccaaggagct gaaggggtcet gcaaccctat aggtggaaca acaatatgaa ctaaccagaa 61200
cccccagage tectatctet agetgcatat gtagcagaag atggcectagt cggecatcac 61260
tgggaagaga ggccccttgg tcecttgcaaac tttatatgec ccagtacagg ggaatgccag 61320
ggccaagaag caggagtggg tgggtaggaa agcagggcgg gagcaggggg agggtatagg 61380
gaactttcag gatagcattt gaaatgtata taaaaaatat ctaatttttt ttaaaagaac 61440
cattattaaa agtaggtttt gaaaaaaata tctttccata tagcaaagtg tgtatctact 61500
tgatgccaat ttgttttaga attttaagaa atgtctacaa aaagctgtat tactactttc 61560
ttctagatag atttcaatca tcaactttaa cggcttacca agactgtaat tacaagtagg 61620
cactactaag taaagcagat atggaacaca atgtccttag gtattgttgt gactttctta 61680
tcttctagga taattttgaa tataaaacca attctccaaa tccttaaagce cctcatccac 61740
tcaactccte ttactgaaaa cgtttactga tgccagaget tgaccccctt tetectttgt 61800
ttgtttactg atggtctaca gtgacttctt caaaagtagt tgggaatcat ttcttaaact 61860
aatgcagcac aaaaccagtg aactgaagtg tcactactga gcactcaaac cgcaggttac 61920
ccttgecccat aaaacacaat gaagtgactc catgtcgtgg taagttatca aattatggaa 61980
agaacattgc agagattaaa acgttgcata agagagggag cagggtgagt cagggatttg 62040
gaaactatga gtcagaatac aggaaaggag ccaaactcag agaacaaagg cctaagaagg 62100
agcctaaggg acaccaatga atggacacta ttcctatatt agctgtgcaa caatgtcaga 62160
tttgtggtgce cactgactag gggccagcct gttagagagc tcaccaaaga ttattatgtt 62220
ggattattta aagcaccaag aagatggaga cctaccattt tataaaccac aaaaacggaa 62280
atgtagatgt gtgtgtgtgt gtgtgtgtgt gtgtgtgaaa attactaaat aatgccctta 62340
gctaatctece atatatcaga atgattaaaa gtattgtagg attttaggaa tcacattccg 62400
ttatttgcct ccctcccect cecccccccee aaccttggta atgttaacat tagtccatgg 62460
ctgcttettt aagagttatg tgctatggtg ttcaatacaa accctcaaaa atctcacatt 62520
aaagtctctg aatttgtcta atgacttgag caaacatttt atgagcacag tttgccagac 62580

gcagcaccag dgtttctcaca tacatctcect acaatcatgce tgacttcaga acgctgccat 62640
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tctectgecagt tecctgggtet ctttetgtgg ggectgtett ctaagagaca gcttcecctecce 62700
cataccagct catcaccttt gaattgccct tcagaacctg cctcctcage aaagcttcectg 62760
ctcactctca gtgatacact cagtccatga gactcctgtg gctcagttaa ctgctctacce 62820
ttgctceccag tcagaggcaa atgctgectca ctctgaatga tgcagtcttt ttttttttaa 62880
ttttatttta ttttaaactc caaattttat tcccctectg gteccacccte taactgttca 62940
aaatcccata cctcectetet gcaccectgt cteccacgagg atgttcccac ccccacccecee 63000
acctcaccag acctataaac tccctgggge ctccaatcte ttgagggtta ggtgcatctt 63060
ctctgactaa acatagacct ggcagtccte tgctatatat gtgttgggtg gecctcatatc 63120
agctggtgta tgctgecctgg ttggtgttece agtatcagag atctcaaggg tccaggttaa 63180
ttgatattgc tgttcctecect acagggtcac cctecctecte agettettte agtctttece 63240
taattcaacc acagggatca gcagtttctg tccattggtt gtatgcaaat atctgcatct 63300
gactctttta gctgettgtt gggtcttttg gaaggcagtc atgctaggtc ctgttttgtg 63360
agtgctccag agcctctgta atagtgtcag gccttgggge ctccecttgt gectggatccce 63420
agtcttagtg actcttctte atgcaagagt cctacgttgt tgccagtcaa aggcaaattg 63480
ttgattctge tgtgctcectt ggetcttacce tgttattcetg tcettatgaat tttatttcca 63540
taacctaaaa cactaggtct tactttctgt gaactctgaa caccaattcc caggaaacag 63600
taatgattca ttcatccatt aattgggtaa acatttactg aaaatccatc acttttcatg 63660
cattgtagtc agcaggaaaa aatgagctta actgtcaagg acaaatgatc gataattaaa 63720
aacaaaaaca gaaaaccctt tccccagagt acttgctect agattctcag gaaaacatgg 63780
ctgacctgag tcattttcct gtcaaataaa gcagggcatt gcccatgcag atgtaagaag 63840
ttaattttgc ctacaaacaa cagagtcaaa agcaatgact gtgctgcagt ggcttagtga 63900
gcaacggctc atactgcacc ttctgataat aaagaaatac aggcaagtaa aaaaggagca 63960
caagagagtt tagaaacatg gtttaacatg actgtgtggg tgtgtaaaca agcaataatg 64020
ggtcttcaaa ataatagcat tatggcattt aaatagatag tttaagtaaa aacagtccac 64080
agacattcag cctgttgata ttcttcagca ttaaataact tgctaactgt gggggctcag 64140
gagaatgaat attctacact gtaatcagag cggctataaa cacaaaagta gatgaagctg 64200
cttttagcat ttataagtcc tggtgaatgg aaagtgtcat ttgtcagtta acttgtgatc 64260
aaagtgagtc ccatctcage tttectttgt tttgggtaaa gaaattaaac aatgtagtag 64320
gagtggcagt actagtagta tttgggactt tgcttttatt aaatttctgt aactcaccaa 64380
atatttttgt taaataattc ttttcagaag ctaaataaag cagactttta ggaaggtgct 64440
gtgcaggttt gtatgctcaa aacctttttc gtgatacatt gatcccagtg gaaatgttag 64500
tctatcaaag acactccaaa catatgatgg gaaagtagga aaaaaaatgc aggatatgaa 64560
gaacacgatt gggtggaggt agtttgcata gcgtggttgc aaaaataaaa gcctctgtca 64620
ctgaccagac ctccctcage agtgtcaaga ggceccaagtce cttgatctet ggccagectg 64680
gacagaggga acttgccaca gctgaatcta gcagggttgt atctctcagg gectgttatca 64740
ctgcaaatgt tggcaaatga tcctgacata aaacaatagg aattctgcat tagcatgtta 64800
taaagctcca aagaatcccc agtagaaagg ttttcatcaa gtgtgtttga gaaaataatg 64860

aggcatgaaa ggcagcagta acttcccagce agagttgctg ctccagggec ttgcacctag 64920
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aaaggtcatt ttgtggtgga ttgggaaata gcattgcagt aatagtgtta atacccttca 64980
gaacaacaac aagatcctct gttaaatgtt taaaatcagg ttcaaagaat tatgtgtcaa 65040
agaaagtctt actaggttat tgtgcaatga gcagctgtac tatattcgag tatccttgtc 65100
ctctteeccet cttettttgg aaagaattga tcttattact tctacactca gctaagtgga 65160
ggggttatct cagaacaacc ttcctataaa atcaactgct taccttgtgg cattgcttag 65220
cgtaagtgta acaatttgat tctacttaaa atcacagaaa aattaaaagg aaaattacac 65280
aaagagcatt ctctgcttta gatgggaaca gaggacacag ctaattcttg ttgctagagg 65340
ctcttattet aattgattat tggcccacta ttttaaggca tttccctggt ctcecccacagt 65400
aatgatctaa catgactctt ctttgtccte agcaagcctg tcecttggtttt attcagaatt 65460
aactggtcat ctagaaataa ttcattttgt gatactttta acctcctttt gtagacctgt 65520
gacttgcctc caacagaaga cacatgtagc aattattcct aacagtaaaa tgtcctagag 65580
aaatatgtat ttgtcctaca caaatgtatc tttcccataa tatgatgtaa ttcatgcttt 65640
tcattttgag tttcataata aaaatagtta tccatgcatg ttgctattcc cattttactt 65700
ctacttttga gacagtgcta agactaggct tgaacttcct ctgtagccca ggcaaaacag 65760
gagatcctee tgcctcagcce ctataactag ctgttgttta ttatcatagg tatatcccta 65820
tctagtgaat gtataaaact ctcttggggg aggccccagg cctactcatt aagtggtgtg 65880
tgacagatat aaggaaaaag acagaataag acttttgcta tagctgaaag cagctaaagg 65940
tgctagatag gcatgagaat tgttagcatc aaactcaggt gtactctgaa agctctgaaa 66000
ttatttcata agcatttaaa atattttttt tcattttaaa tatctccaac ataatgtgtg 66060
ataatacttc ttaagaataa agtaaaatta agtttaagaa aaccaaagtg caaattaaga 66120
gcattttcat gctttacaag caactggaat tctttctgta ttgcatgtct ttcccagata 66180
ttgatgagtg cacctcaggg actcacaatt gtagaacgga ccaagtatgc atcaatttac 66240
gaggttcctt cacatgtcag tgtcttectg ggtatcagaa gcgaggtgaa cagtgtgtgg 66300
gtaagtccect cggtgcaata ttaagaattt tgttttgaga atcttttgac atcaaaacaa 66360
agctctecta cttggttgaa gaatgatata acatgtcttg ctecttccaat gaataccaac 66420
atagtttcca actagcaaaa ggaactttaa ggttgaacct gtcctgaata tagatattat 66480
aaatagaatg tagattatat tagtttatag actaagtgaa agcaaaactc tggtctggat 66540
ggaacagtaa agacaattaa aaactacatt ttatgttagg agttgtgtcg ctatcatact 66600
gcttgattgg gggcttcatt ttctactgca cagcagaaca ttatgcctgt aacagatgca 66660
tgtaacagat gctgaggtca aatgcctcct ttaccactaa gtcatctgag tccatgatta 66720
cttatgtget ctgtgtattg ccttgttcat tcctggcaat agtcccaact caggagctag 66780
ctcaaggatg gcagtgctca gcacatgtac ggtcttggga tcatcagaca gtaagttaac 66840
agagtctaaa gcagaggttc tcaactttac taatattgca acactttaat acagttcctc 66900
atgctacagt aacccccaat cacaaaattt tctatttcat aactttaatt ttgctactgt 66960
tatgaatcat aatataaata tctgatatgc aagatattcg atatgcaagc cctgaatggg 67020
tttccaccca tgggttgaga accgctagtc taaagactct ttacactgta agtttttget 67080
ggtgttttta aagtgcagaa tgaagcgctg tgcctgaggg atctgagagg ctacctccecct 67140

gacatctaag gccatatcag cttgtgtcac tgttgctgecc acagtaccac ccatacatge 67200
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tcacctacat gccttctgaa tgaatggaag aatacagttt gagtaggtca gctgtcatgc 67260
actgaagtaa aacagcactc tggctcaatc aagaggccca gtagaagtca tgaaactgat 67320
tggctcecte tgcctatctg tttacatacc taacctctta ccacagacca gtggaaaggc 67380
cagattttct cttagaaaca agtgagggtt tggggacagg cagccagcat caacttccac 67440
ctgagaaagt tgacgcaagt atgtcagcac ttcgctectt gtggaccctg gcaggctcta 67500
ccctecacag gttgtgtecta ggtgctggaa tgggtaccca gactcaagga aggaccgggt 67560
ttgtaattct ggaagctatg atgcagaaga agagtgctgg aaaactccac agatgccaga 67620
gcgetttggg ttagccaaga aaataaacac tgaaggcctg aaagtacagt agcaacacac 67680
cccattgetg ggtgaattga agacaaagga acagagagtg acagccttta ttggaaagtg 67740
ggaagatgaa ttcatatctg atcatgtgtg tgccaatgtt gcccttgect acaaaggtaa 67800
ttccactttc ctcagtagaa cataaatgca ctttctcatg aattgtattg catcaacacc 67860
cgccttecta aaggcagtta taccacagct tctcagtggt tatgattctg tgcatatgtc 67920
tccacagatg cttaccagaa caatgagaca cccctctaaa acccctattce cactatcaca 67980
tceccaccteca gagtcacate ctcectagaage aatgectctat ccaaaactaa ttagtctcectce 68040
cttcctcatc aagttaagat gaaatagaac tcttttagaa atttccaatc agtaggccag 68100
ctggcatgta ctgaagtaaa atagcactct ggctcaaaca agaggcccag tagaagacat 68160
gaaactgtga ttggctccct tttcccatct atttacatac ctaacctctt acctcatata 68220
ataaaaatgt gctggtttca attgccatgg ttaaacatgc actctgagtt tctgtatgtg 68280
ttatggactg atccaatact ccatggacca ctgcaatcaa caggccgttc tgagcagcac 68340
agtgctctcet ctgtctcttg tacaccttte tattattgat cttttcactce tgaagagtaa 68400
tataattatt cctgtatttc atgctagaca gattcagaat atatgtttag ttatgactat 68460
acagccgcag tcaagggcaa ttctgtaaaa tgaatatcta ctagttgtac agacgggcac 68520
cattaagtca tctataatca ctgagagctg gctgtatgecc aggaacagtt ctagatgectg 68580
agatactaga ttaggcaaac aaactttaca gaatcattgc tatgaaggag ctattagaaa 68640
ataccactca tacataatga gaaatagtga tagtggcacc tggctatcac atacagtacc 68700
aggaagcact ataaacagag agacagagaa gcaaataaac acatatctca atattaagca 68760
acaacaggcg ctataagaaa gtctaaggta gcacaaacta tcatatgtgc atgaaagagg 68820
tggtctccee caagaagggce catgaagcag atacaaaagg ctatgtagaa atctctcact 68880
agttttttca gtgtgctgaa aaaaaaaaac attttcacat ttatgttaat gcctcctact 68940
gcattgcctg ctatgcccca aatgcattge ctactctgta ccatgtaaat tttccagtca 69000
ttctaccata tgaaagaaga aaggaaagct tcagaagcta agagagcaaa ttgccagatc 69060
agagattcaa actcagctta acttcaggcc atttgagcac actattgcta aagcatcagc 69120
attgtttcat ccttttttta aatcatgaat taatatctct ctatagtcct gaattatgaa 69180
aaatatcatc ctattacact acacatgctt ctctggacgt gacacaaagt atagtcgtga 69240
agtaatgata ttttattctg cttctaagag agtccctcce tgcaagttet cagccgagca 69300
ttttatagtt ggaaatattt atcagaggac actggatgga atacttcacc caaacgtcag 69360
gacatcctca aaaggtcact tgtgtagcat cctttecttt catgatgttce tttcatttga 69420

tgctcacaaa acttcctaag atacacatgg caagctttecc tatcatgctc tagacatcaa 69480
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gatataaatg tttaaacagc aaagcagcag tcaccagctg atcccaccca catcgcttct 69540
ctcttactta tgtgctgcat cctttcattce tttccctegt tttaattaag tttttgatge 69600
agcaagctga catcctcatg tgtgtgtgga acagtcttaa ttactcttct ctttacatct 69660
caactcattt attttctgct gtcataggtg cgacattggt gtttcttctt attgtcttac 69720
tttaccaatg aacaacttat atttaaaacg catatatcct aattttaaga gaaatggtaa 69780
acaagagaga ctgagggagg gacagtggaa gattattttt aactcaagat cttcctaaga 69840
cgtggtttet acattatctc cactgagaat ttgctaagac acaacttggt tctatttttg 69900
ttgtttgttt gtttgtttta gctggtttgg tttggtttgg tttggtttgg tttggtttgg 69960
tttggtttgg tttggttttt ttcaagacag gtttttgcta tgtagctctg gctatcatgg 70020
aacttacttt gtataccagg ttagcctcaa atttacggat acccaccctt cactgccttc 70080
tgtgcgetgg aattaaagac atgcatcact atgcccagect aacaactcga ttcectgtgtct 70140
gtgtcatctt tttagatata gatgaatgca cagtgcctcc atattgccac caaagatgtg 70200
ttaacacacc tggttccttce tactgccagt gcagtccagg gtttcagcectg gcagcaaaca 70260
actacacttg tgtgggtaag tcctacgaga actgctatcce tgcctccagg aaaagacagce 70320
cttgtggtat gttgtactgt ttctggtgte ctatgctcct ttgcaactgg tttccatcag 70380
cttacctcag ggtcatattg ctgaaaagac agtagctaat ctgtttctta aagcacatca 70440
tttagaaatg ggaaacattt ttttaacctt ggtactagtc ctctgtgggt ggatcaaaaa 70500
ctgtgactat agatctatag atacacatac cccgattagt cagcagtgtg ataaagtgct 70560
gaagaggcac tgctgaagaa ggttgctaca agttcaaatg tataaacttt ctgctaacag 70620
tgcacatggt tcttecccttt cagagtgcag agtcgtggat gacgcataat tttaagactg 70680
gcagaaggaa tctagtgcag aaagggaaaa atgccttttc aatgtatttt ctgtgtgttg 70740
gaacatagca agactctgta tgggtctcag aggcttatgc tataattgtc aaggaattta 70800
acagaaaaca tttaaaaaat agtaaatagc ccagttaacc ctttacaact gtatgctgag 70860
agaccatatc agtccaaatg tctaataaca aatatttatg aacttggcat ttaggatctg 70920
aacaatataa gaaaatagat actggaatgt atgtttattg gaagcattaa ttttttcatg 70980
ggtagattta tcaaacatca aactgtcaac cataaaaaat atatattgtg gtacttctaa 71040
aagtgtgtga tggacctttg acgttgttcc agcaactgtg aaactgaatg tgtgttctec 71100
agtgtgtttg tatacagcaa gggaactact tatcaccagt tgatctcagc acaaaaagca 71160
aggctgagct taaaaatgtc cagctaccca tacacagaca catgtggatt taaaaccttt 71220
tcttgcagat ataaatgaat gtgatgccag caaccagtgt gctcaacaat gctacaacat 71280
tcttggcectca ttcatctgtc agtgtaatca aggatatgaa ctaagcagtg acagactcaa 71340
ctgtgaaggt aacgtgttgt ccaagtatct tctagcaaag ggcaactttc ttgatgtcat 71400
attgcctggt caaggtcttce ttacctgatc ctgttcttga aatcttatat cttcagttca 71460
gtgaagacct tggcttttga gtctgttact agaagagata agatgcatca agtagctgga 71520
acacaaggtg cagcctagga gtgactttat tctccaagtg tcectcectggt gagagettgt 71580
gagaatctga caatctgagg atgtggtaac aaccaagaga cctggccact agctttgett 71640
tatccataca ctctgtggtt taaagaagtc tgagttgcag tttccaatta gtagaaagac 71700

agacactcag tggagtgggt gaccttcaca atccagtaca tatgctcatt ctgggaaatt 71760
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ctgggtgctt aaggcataat aaagaggatg catccacatt tgatcttcat acctccttca 71820
tgagtctgtc cacaattatt tagaaccata tatgtcataa ttcatccaaa gaaatctcaa 71880
accgtgcaat tgtgtttaaa accataaggg gccagctcgg gactgcectgece tctgcecccege 71940
ttagcaaact ataggatggt tgctaatttt gaaatgcaag tgattcttcce cccagaaggce 72000
catatcatgc caagatgtta acctctgcaa aacttcgcag gggtggaact tgaagttcaa 72060
agttcaggag atcttatcag cagagttcca ccattactga acaggcaaac acaaacttgc 72120
tacctgagta ggtctgtaga acccaaaggg aagagtgtct gtcatgatcc cactcacttg 72180
tctacttage ttcagtgaaa cctgctataa gaaaacctgt gcaggcttgg agacagagag 72240
gggagcagat actgctgctg cagctagtcc aagcacttca gatagaatct tgcatttctt 72300
ctattttaga gtttttactc ttttgatact ctttagccta tctaaaaata tgtattacaa 72360
agccagtggce acaaaagttt ctcaactcta tatccataat tttgtctggt tctatagaca 72420
tcgacgaatg cagaacctca agctacctat gccaatatca atgtgtcaat gaacctggga 72480
agttctcatg tatgtgccca cagggttacg aagtggtgcg cagcagaacc tgtcagggta 72540
agctcactgt tctcactagg tgaacatgca gctagccaga aagaatgtaa ggagagttac 72600
aggattcaga ctttcatttt ccacctgact gcacagtttg agcccctgat tcgcaaggta 72660
acacatcaca ttttgtgaga gagaggctca atggtaaccc tgaatttctt caagctttaa 72720
agtaacttcc tttctaaaac gtatgattta aatatatttt atatcacata atatcttaaa 72780
atctatggaa ctataccttc caataatcta ccaaaaatca gtcattaaaa tattttactg 72840
aggtttgagt ttagacacca attttagaca taccttcaac aaccctcaaa gcctctgaaa 72900
catcaaactt ctgaattctg tacacttgga ggggcgtcga gggtcttact atataactca 72960
ggctggtctc aaatttgtag cctcectgectte ctaagtgctg aaatcacagg catgtgtcat 73020
cactcccagce caaataaggc aggattttag gtgtcaagga aaacaaaatt cttcatggta 73080
gatattaaaa tatgtttgaa caactcaaga agagcaagta ttgatctgat aatgtctaat 73140
gacatgggcce caatctcaaa ataaatgctc agatggtcect tacatcttca tgtaggtaga 73200
agagagaaca ctctacaaaa tatgattcag agactggcag aaagatggta aaatatgcac 73260
cctectecee taaccttcaa tgctgtatta atgggagaaa gattggcaaa taatgacaaa 73320
aaacatagat aatcccagaa ggtctaatat aaacctattt atacaaaaca gtggaaaaaa 73380
gaaaactatg actgaaccca gtgacagaaa atctacttga atctaacttt actgcattct 73440
ctctgtatag cctgaacaaa taatcagagt aaactttggce tttcecccectttt gaaaagggaa 73500
ggtgtggaaa atgaaccaaa aaaacacatg aaatgattta cacagttcac agtgttttga 73560
tgaaatttac ttagcaatgt aaatgagcaa tagtaaatct ctagagagtc tgttttactt 73620
aaaattagaa agattattca tgaggacagg aaaaatctta tttttaaaag aacaagacca 73680
agggtatgtg gattcttaga ataacatcac agttgcatgg aggaagttat gagctcagag 73740
gacatccaag accttggatt ttgtaataga taaacagtct ccagccagta ggtataaaca 73800
caatcagaat gccatcagta gcacaatgaa cattttataa ccctttccag gttactagca 73860
actctgcaaa tgttaattgt ggggaaacat tgagttccaa tgatctcact gaaccctgat 73920
tgggaagtga atattacatg caggaaaata ttagcgagtc aaatagttta cccaattccc 73980

ctgaactcat tcaagtaaat atctgtgctt ctaatcacaa gtggaattga tagtcagcaa 74040
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agatgaattt tagttaatgc acaataggaa cttatttgcc tggactaaat cttcacaaat 74100
atttctgtat aatttagggt aaaaaatgta ttaaaattgt aactagaagt tcatgggtgt 74160
tgtcatgtgg aagatgcaca gaagtaaagt atctttttgt caaaaagaat tacattattt 74220
taacatttaa agcaattgct ttcctttact gaaaccctac tccactatca tttgtaagaa 74280
caaagtaaaa tcaaatatat ttggaatctt gtcttctgaa aacttcaaat gttttcatga 74340
caattagctc acaaaaatca gagcactgtg catgtgtata tctagagaag ggcaaaagaa 74400
gatatactta ctcacacata tatattgaat tttttaaaga tttatttatt ttatgtatgt 74460
gactacactg tagctgtctc agacatacca aaagagacat cagatcccat tatagatggt 74520
tgtgagccac catgtggttg ctgggaaatg aaattgggac ctctggaagg acagactgtg 74580
ctcttaacca ctgagccatc tctccagecce ccatactgaa tattttaata ttgtttecttce 74640
ctgaaaaaat ttccagaatt atatagctgt tgcagatcct aagttactgg aagtacttag 74700
tacggtcata gtgtcagatt tccttttgce attgactgtc tccatattac aaaccgtcectt 74760
agtattcctt atagcagaac accaccttca ctttacaaaa aaagtaaaac tagttaatga 74820
gtatgtcaat agtgacttcc atggaatcta tgttttttcet ttaactatag ttaggccaag 74880
aagatacttc ctgtaactta ttcttagaaa cagtgtactt ttccagtgtc cttctggatt 74940
ctagaaaatt ttaatcagct gaaagttaat agaattcctt tcctttaaag acaaggcaca 75000
aaaactattc tcaaatgagc caccaactaa agagcataca atggatggtc tgagacacca 75060
cceeccacca catatatage aaaggggcag agggttgcca catctggect tagtgtaaga 75120
ggatgtacct agtcctttag gtgtcccagg gtcgagggat acctgggggg cagagagcca 75180
ccttctcaga ggtgaagagg agagggatgg aggaaagaac tccacaagtg gaactgggag 75240
tgggagcaac atttgtgatg taaataaata aataaatgaa taattctttt taaaattctc 75300
acaatagagc tactcctatc acttcatgaa cttgaacata tcctctgttt ttcecctccatt 75360
ccaactgaga catcttcttc acctattttc acacagcttg tgtgagaaac aactgaacta 75420
agttaatacc catcattgaa aagactcagg actagctata atagccctcecce cactgagtgt 75480
ttataagcca agggagtaca cgtcacacaa tgaaaacaaa acattttaat aatagagtaa 75540
cagaaagcaa caaagtgaaa tagaaagcaa caatggtcct aaatggacag tatcaagtat 75600
aaaaattcaa gagtttaaat cctagcacct agcccatagce tgagttgaag caggactagg 75660
taaatcactt aaagaaagat aaattaagga atgaaaatac tctcttgtag gattgcatga 75720
tttagaacca gcttctatga gacaaaatcc aaactactat tcatatggaa aggaagctgt 75780
aattatataa ggatatggcc attaagtatt gctgctatta acatataata ctgcttgcta 75840
gttaaaaacc ttttcttcaa aagtcatctg gggatccaat cagctggatc tagactcagt 75900
ctctgtctag cctggtctaa ccaccaccag tctcatcccce aagactcttt cctcatctgg 75960
ctgctcagta gacattgcct tttecttatt tgectcecccat tgttgccagt ctecttctect 76020
tccacacagt cataaaatac ctttgcttta tgaggtgaaa cactgcacag ttcacgtttt 76080
tcctgcatce tatggagaat gccctcccaa agcatgcaca ccacctctet ctctetctet 76140
ctectetetet ctetetetet ctetetetet ctetetetet atctatctat ctatctetet 76200
ctctectecct geccacccac actccttect tectctatgte actctcccta tctacctace 76260

tccttttcag getceccagaa tagctgctgt ttectgggaa gettttcetet ttttatgcat 76320
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gagaaatcat ctaaacacca ctcttgaagg cccacatgag atgcccctct tctgttcectgg 76380
tcecctaatce tccacacaca atcagctgta tatctgatct atagtcttge ttaccactta 76440
attacagttt actctggaag gaactagaga tgtatctata ttctcagcta ggttatcact 76500
ccttgggaca ggagatgaat tcecttgttggt attttgttta ctttcatgta agtgaagtca 76560
atagtttgtg tttgactttg aattcaacag tcagacaact agtgagagct gatataccat 76620
gaaatgccat gttgagtgac tcactgatac ctattgatgt aaatgcagta aacttgcatc 76680
tagtcttgtg tctaagacca aactgaacaa gccaggtgtg ttgctataca catgtaatct 76740
tagatcttag gaggctaagg caggagaatt ttcagctcaa cgccaacttt gattacatgg 76800
tgacttccat gccagecctge tctgcatgge actagcacce actccaaaca aataaaaata 76860
aagtaaactg accacagtct agagttctcec caatgcattt ccttacaaac cagaatctgg 76920
tactcataca atttgcttat gtcagtaaac tctttaatgc atgactgcag atataaatga 76980
atgtgagacc accaatgaat gccgagaaga tgagatgtgc tggaattacc atgggggectt 77040
ccgctgttac ccacgaaacc catgtcaaga tcactatgtt ctaacatcag aaaagtaaga 77100
cattagaacc tataaacata agtattattt ggttctccct agccaaactt gtgactgett 77160
ctgtgtttgt ccctgcagec gatgtgtttg cccagtctca aacactatgt gccgggaget 77220
gccccagtec attgtctaca aatacatgag catccgatct gacaggtccg tgccttcaga 77280
catcttccag atacaggcaa caatgattta tgcaaacacc attaatactt ttcggattaa 77340
atctggaaat gaaaatggag agttctacct acgagtaagt atgcttaggt aacaccagtg 77400
gctgtaaagg tggccatttg ctgtgtgcac tcacgtggag attaagctaa aacctacagt 77460
ttcatgtgta agcactgtgt tcagctgtct ggagtatgta ttatcagata ttaagaggag 77520
agtgatattc tgaaagatta agtagtctcc taaaagccat cctgatttca ggccatagca 77580
tctaagaaag ctgtgtgtga ctgtcaaaca caagcatgcc ccaaacagat acttcaagca 77640
catgctgttc aattgtgcag ataaaaacac tctgaaagct ttctcataat aaagtttata 77700
gattgctttg atatttacat atttatcctg tcccttgata tattaactac cttecttgete 77760
cacacccatt tctttaccag aaaattagaa gggattaatt tctgaagaga aaaactcaat 77820
tcaaaatcga ttgctttttt atttttccta atataagaga atgtgtttca ttaacatgtg 77880
ttttaaactt gagccactct aggtagaagt tgtctctacc tgagttttac acaattcagt 77940
aactgcatga gagcacaaca ggctcatttc aaaagcttct ctaaaactaa ctttctgttg 78000
gaacttttat ccatcattta agaaaataaa aacttcccag cctatccatc atgcaattag 78060
atgaagtccc aacatgtatt tttttcacta cagtaaacat gacactttga aatttagttt 78120
tatttataac ttcttttatt agcttgattt ttaaaacgat atttttctcc agacagccca 78180
tcttcatgaa taatatgaac cattaccaat ttggtatatt gttaggtagt tttaattttt 78240
ttttcaatca aattaatttg ttagtaatca aaacaaaaac atttaaagct aggcatggat 78300
acacatgcct gaaatcacag cattcacaag acaaaattag aaggactgta agattaaggc 78360
catcctggge tatccagtaa gtttgaggct agtctgaggt ttttgagaaa aatgtcacct 78420
caaattaaga ataagaatga gaaaaataac ttaaaataat aaaaatagat tctctaagag 78480
tatttgtcac acagtcaaat caagtcctat aagatctcta cgctaaaatt ccaccagtag 78540

acagcatttc atgcttaggg atcagtcaac aagcatcagt tgagtaccta ctgtgtcctc 78600
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agccttatge tggctgctgt gagaaacaaa gaagacattc agtgcacagt tccttttcectce 78660
aaagaatttt tactgtgcca ttaccctgag tcaatttaat gtttaattct ctggcctaaa 78720
tagatgccac tgttttggat aagatcactc aggaagagta tagatggctc aaattgctca 78780
gaagacctaa actaaagaaa agctaaatca tgaagacttt tcacctggtc tgaggcctac 78840
taatcatctc attcaccatt gtgcttggca tctgccactce tgccaccaac tctcaaacct 78900
cagccgtaac ctgaagtctg ttgtcatcag aaaatgagat cttggcttca tgatcctcect 78960
ctctgaatge tctcagtcece attctgaagt gtcaccagca cctcacttec ccagccagca 79020
accctagata gatgctataa cccacataca tttcatacca agcttgtaac cacaggttga 79080
tgatactgta aaagtttagt atcctctttc agatgggtcc ttcecgtgtgtg cgacaatget 79140
gttgtgctta ttgtatgttt ttaatccact ctcttcagcc cttgttctca aatgttcaaa 79200
tgttcccata tttagtaagc ccttatacce tacaatttta gtaagagtca cttcctgett 79260
tgaaatcact gacaccagca ttgacactag ccagtataag tttcccattc tatccctaaa 79320
aatgtaactc tgtattatcc acctggtttg tttccaatga tattttataa ctgtaagtca 79380
tgaccaaccc agcaccatgt acttctcatt ctgtctecte tagaaaccca attccattac 79440
actctecctet acctcccect ttgaacatgt ttctcectet agatgttata ctgtettcecct 79500
tctteecttgg aacactagge tattctgtgt ttectcacct tttggtcact tectttgtett 79560
ttggtctaaa tactttactg aagtttctgt aggggaaaag ccactgatga catccataat 79620
gtaaaatcca agaacacttt tcaatttcaa tatttcattt tcctttgctce tcectggatac 79680
tgctgtccac ttacatggtt tttttttttt ttacttaaga atctatttct tcectectgtttt 79740
gttctttttc tagtttttaa attatttatg tttacgtaca tatttttatg agtatgagga 79800
gacatggtgt caaggtgcag aggccagata aaggtgtcag atctcctgga gttggagtta 79860
caggcagttg ttaataggtt atggcatctg aactccgttc ctcatgttag agtgttgatt 79920
taattatttt aataaatctc agtgagaggt ttcttcttge ctttgaccat ttatgttccc 79980
cagataaaag atatgcacac agccttatat tttaatatgc cttaagcagce acaatagetg 80040
ggcaactgece taacctccat gctgttagaa tcaactttcce taccaaaaac tccaagttac 80100
tacttattaa tttcgatatt ccatcttggc tgctcttaac tccaatgagt cagctctctg 80160
ggccacattc tcttggccat tttacgtggt ggccctccat ctccectettg catgttette 80220
ttctgccatg gtggctcectet ttectgtate cttccatgga agetttttte tectttettte 80280
atcctecteca tggtcccaaa tctaggaaac ttaaaccctg cttatgtcete ttctcceccecce 80340
gcaattagct gctggcatct ttatttacta atcataatta actgggacaa gggtccctca 80400
gtgtcatatc tgtgactctc tcatgcaatt tggaggatct atattaacat tagaatacaa 80460
gcaacatgag gccaacctac tacattatag caacactgag cttaaccacc agggcatctc 80520
tcttgcecta gettcacttt tttatttcte tcectetgtece attccttcaa tgccatcctce 80580
tceccaggett tgtaatctgt cttagttgaa tgtgcatccce ttgtgatgat agctaaattt 80640
taatctatgc ttctatccat tgtgtccaga ttcattcatt cacttactga cccttccaaa 80700
acatctcccet ctatttgcca atgctcactce catgtccagt tttgaacatg ttaatttcca 80760
gaatttctet tgctccctga tgattctaag gcagaggttc tcaaccttcce taatgctgca 80820

accctectcat gttttggtgg caaccaacta tataatatta tttttattac tacttcaata 80880
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ctgtaatttc cctagtgtta tgaatcatta tgtaaatatc tgtgttttcc aatggttata 80940
gctgacccec atgaaagggt tattcatccc caaagggact gcaacccaca ggttgagaac 81000
gtctgctcta aggtatttgt acatgttacc tcaatgtttc aggaatatgt atgtatatac 81060
gtatgtatgt attcctttat gctcatacta tgtgtatcca gataacctaa aatttgtcat 81120
gttctattta aatcaactac ttacctgtct gtctgtctgt ctgtctgtcet gtetgtetgt 81180
ttgtaacagg gtctctctgt gtagctctgg atattctgga actcatctet ttagaccagg 81240
ctggtcttga actcttgett gtctctgect ctgggagtca aggcataagce caccatgect 81300
ggctatgtac taactcctta ctcactagaa tgtaaacaaa tgctcattgt taagaaaatg 81360
acaaatgacc acttccttta ccagtttcaa gattatcaga ttctcatgtg aactctttag 81420
agtgactata attattcaat ccatgagtag agaaatgata ataacaaaga aaatatttaa 81480
gatgttaaca catgttaaca agagaagtgg gggaaaaaaa agaattttaa aagcaagccc 81540
tcaccttgga gctagtgcag atgagtgggc tagggtaaag ataaaagtta ggagtaagca 81600
aggactgaac aattcttttt taacttatta tttcccctgg taacaacaac aacagcagca 81660
gcaaattaga aactcaagcc caagaaaaat cattgtaccce acccttettt tettettatt 81720
ttagcaaaca agccctgtga gtgcaatgct ggtgettgtg aagtctctat caggaccaag 81780
agaatacatc gtggacctgg agatgctgac agtcagtagt ataggaacct tccgcacaag 81840
ctctgtgtta agattgacaa taatagtggg gccattttca ttttagcctt ttactcatat 81900
aaagcctact acaagcattt aaatcagcca aacaatatca ttaccttaaa actctatttt 81960
atttatagct atatctagta catgtatatt caaatagcta gactatggta agaagtgggc 82020
atttaatcca taagagtcaa tgtttatcgt tatcactgtg tgtaaattag acctttatcc 82080
aacattaaga gagctaatca tatattatct agtgaaactt ggattctttc ctgcaaaatg 82140
ggaccaagca aggatactgt tctgtgttgt atagagaaat atacacctcc acagaccatc 82200
ccgtgagaat tggccatctt agcatgaaga tcaagaagga gggttttttt aactgctttg 82260
taagaaaatg gaaaaaagtc aataaagata tatttcttta gaaaatgaga atctgccatg 82320
tttgtgttgg tctgtatttt aatgatcagt ataaaggtac ttgtttcttg tttagcagaa 82380
aaattgttat tgtgcaatat gcttgtttcc atatggcatc ttaaaactcg tcagaaattt 82440
cactcacaat tccaaaaaaa aaaaaaaatc aaattttatc cccccaaatt ttatctcttt 82500
gagaagtcta tgaggaatag tagagaaaat agctttttcc aaaatcattt tagaattctc 82560
gaaagaagca aataagtaca tataatagaa tccctgaagc aagaaatgca cttaaagttc 82620
agagaaaaat gaagaagagg tatttccctg gagacactcc tgtttctaag cctaatttct 82680
tttettttet tttettttet tttettttet tttettttet tttcectettet cttectettet 82740
tttctttett tetttcectttt tacatgacat agaaatttat tagtagaatt ttaaaatttt 82800
ttttaattta tttattttta attaggtatt ttcttcattt acatttcaaa tgctatccca 82860
aaagtccccece agaccctcecece cccaatacte ccctecccecece aactcecccact tcagceccatca 82920
ttgggaagag agtccccttyg gtcttgcaaa ctttatatgce ctaagcctaa tttctaacaa 82980
gcctetagtt tgccagcaag aatgtaaccce ttacttgcac tcagagaggg aggaaaaaga 83040
ggctctttac tcttagaatt cacattattt ttcctgatca attatatgaa gaagtttcat 83100

gtcttgtttg tttagaataa ctacatctgt ttgatgtatc atattttcaa ataaaaataa 83160
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atattctttt aattagaaga gtacccaatt tccagacatt tttaagatga ccaattacag 83220
ctgattttat atacatatat aaaatatcac aaagatatac atatatacac atatacatat 83280
atatacatat gtatcacaaa gatgcaaaaa gacaattaaa ctcataccac acacacacaa 83340
atgtgcacaa ccaatagttt cttacatctc atttaaaagc acaaataaat gagcctgtca 83400
caagtaacct tgctgctaaa aacaagtatc ttttggagtt tatttgtgca aaaaatttta 83460
aaaagaaacc ttactgagga acaaaatata aattctttaa ctgtagggtt gaggtgagct 83520
ttgtgagttt caggacaaaa gagaggagag agacactagt gagccccaca ccttccctca 83580
cctgctacac cagagttcac agcccacatg acttaaacac tgacctcaac ttttacattt 83640
aatcaatcta gatttccctg cctgtagaca aagcctttga gtcagagcett aattacaaga 83700
acacttacag aaatagggat ctgccatatt tgtgttggtc tttactgtaa ggatcagttt 83760
taaggcagat gtttaaggca aagcatcaaa tcaccattat gcatctgttt tctatacatt 83820
ttaaactttg taaacattta acccaaagcc taagacattt tccaagattt ttccatctta 83880
aaaagacctt cttgtctcta gcttgccaga gactgagtag taacaggaat ctatagaata 83940
ttcttectta aacactggec ctcecagecte attttcaaac acaggataca ctgaataaat 84000
aatctggatt aacagaaact attagctgcc aaataggtga cttctttagt ccaagcctgg 84060
tccaacccac aaatcagaca cactgaaaga ctgacattct gccgtcctat tgaggaaatc 84120
cattttttaa attgtgcaca cactgtttta gcatgtgctg ctctggagtg cacacttcaa 84180
tgcacacaac acactcacca agctgtgcaa ccactagtcc tttctagatc cataacattt 84240
tatttgctag aaacatgagc tcattatcat cctccccagt aaaactcttc acaagctttc 84300
ataaaagatc ccactgagca ccttctgtcet tgatttgtca attctgatgt ttcctatgaa 84360
tagaaacata catgtggcct tttatgcctg gcttctttca taccacatct ttcaaaatac 84420
actgagatcc acgtatttgt aattcccaca acatagttta tgtctgtaat acattccttt 84480
tgtatccatt gcataaacat ctccctcatt tattcataag ctattagaca tctcttgata 84540
catagtttct gectatagtt tttcecttataa caggttttaa caaggaactg attatttata 84600
catccatctc agaactgaaa ttaacccatt ttggctaaat agcaagtaaa tacttttttt 84660
tcectagtte ctaggatcag taacttgcaa agaacttggg gaagctaaca catgagttcc 84720
tttacggtgc aacaatcctc agcactcata aaaattgtat gttatctttg actgtagatt 84780
gaaattcaaa atcagtgatg actcagagca gtaagacaaa caccagtttg gtctcaagct 84840
ctacagttca ctccttectgt ccttgaaaat cattgatttg aagcaattcc catagcttgg 84900
agctacatca gtgattcatt gtccaagtta taattagacc ttttecttttt tgttgttgtt 84960
cttgggtttt tttctttttt tattagatat tttctttatt tacatttcaa atgatatccc 85020
tttttectggt ttccecctecca aaacccceccta tcececcegtget cctceeccactg ctcaccaacce 85080
caccaactca taattcttga ccctggcatce ccctatactg gggcatagag ccttcaaagg 85140
accaaggatc tctccaccta ttgatgaact actaggccat gectctgctaa atatgcacct 85200
ggagccatga gtcccaccat gtgtttacat tggttggtgg tttagtacca gggagctctg 85260
gtggtactgg ttgtgcctte tatggggctg caaaccecctt cagctcctta ggtactttet 85320
ctagatcctt cattgaagac cctgtgctca gtccaatgga tggctgtgag cacccacttc 85380

tgtatttgtc aggcactggc agagcctctce aggagacagce tacaacagga ttctgccaga 85440
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aaatacttgt gtctgggttt agtggttgta tatggggtgg atccccaggt gggacagtgt 85500
ctggatggtc attccttcac tcectctgectcee acactttgte tctgtaacte cttccatggg 85560
tattttgttc cctgttctaa gaaggatcaa agtatctaca ctttagtctt cctttttett 85620
gagtttcatg tgttttgcaa attgtattct gtattataca gaagcttcag tattccaage 85680
ttctgagcta atatccactt atcagtgagt gcatatcatg tgtgctcttt tgttataagg 85740
ttacctcact caggatgata tcctccagat ccatccattt gcctaataat atcatgaagt 85800
cattgctttt aatagctgag tagttactcc attgtatcta ttcectetgtt gaggaatatc 85860
tgggttgttt ccaccttcta gctattataa ataaggctac tccaaggagc taaagggatc 85920
tgcaacccta taggtggaac aactttatga actaaccagt accccggagce tcttgactcet 85980
agctgcatat atatcaaaag atggcctagt cggccatcac tggaaagaga ggcccattgg 86040
acttgcaaac tttatatgcc ccagtacagg ggaacaccag ggccaaaaag ggggagtggg 86100
tgggcagggg agtgggggtg ggtgggtatg ggggactttt ggtatagcat tggaaatgta 86160
aatgagctaa atgcctaata aaaaatggaa aaaaaataaa taaataaggc tactctgtac 86220
cccatttttt aaaagggtta tttggttcte agtagtctat ttgagttctt tgtatatatt 86280
gaatattagc cctctgtcag gtttaggatt gctaaagatt tgttcccaat ctgttggtgg 86340
ccttttgtet tattgacagt gtccattgec ttacagaage tttgcaattt tatgaggtcc 86400
catttgtcaa ttcttgatct tgtagcacaa gccattggtg ttctgttcag gaaattttgce 86460
cctgtgcteca tatgttcaag gcectcecttteee actttcetect ctataagttt cagtgtctet 86520
ggttttatgt ggagttccat gatccacatg gacttgagcet ttgtgctagg agctaaaaat 86580
ggatcagttc gcattcttct acatgataac cttcagttga gctagcccca tttgttgaaa 86640
attctgtctt gtttccactg gatggtttta gttcctttgt caaaggtcaa gtgactggtg 86700
tctgggttca tttctgggtc ttcaattcta ttccattgac ctacctgtcet gtcactgtac 86760
aagcaacatg caatttcatc acaactgctc tttagtatag cttgagctca gggatcatga 86820
ttgcaccaga ggttctttta ttgttgagaa tagtttttge tctcctaagt tttttgttat 86880
accagatgaa tttacaaatt tccctttcta actctgtgaa gaattgagtt ggaattttga 86940
tggggactgc attgaatctt ggcaagatgg ccatttttac tatattaacc ctgccatctt 87000
ctgagatctt cgaattctat cttcagagac ttgaagttct taacatacag atctttcact 87060
tccttagtta gagtcacacc aacatatttt atattatttg tgactattgt gagtttatat 87120
ttgtagtgga ttacattgat gtattttcgt ttattgaacc atccctgcat ccctgggatg 87180
aagcctactt attcatgatg gatgattgtt ttgatatatt cttggattca atttgcaaaa 87240
cttttattga atatttttcc atcgatattc ataagggaaa ttggtctgaa gttctctttc 87300
tttgttgggt ctttgtgtag tttaggtatc atactaattg tggcttcgta gaatgaactt 87360
gggtagaata acttctgttt ctactttgta gaattgttgg aagagtatta gtattagggc 87420
ttctttgaag gtctgataga actctgcact aaaaccatct ggaactggge tttttttttt 87480
ttcttcaggt cgggagacta ttaatgactg tttctatttc tttagtggat atgggactgt 87540
ttagatcgtt aatccgatcc tcatctaact ttggtaccct gtatctgtet agaaaattgt 87600
ccattttatc cagattttcc agttctgttg agtatagcct tttgtagtaa aatcagatta 87660

tttttttaat ttcctcagat tatgttgtta tgtctccett ttcatttcetg attttgttaa 87720
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ctaggatatt gtccctgtge cctctagtta gtctggctaa aggtttatct attttgttca 87780
ttttctcaaa gaaccagctt ctggtttggt tgattctttg tatagttcaa tccacatggt 87840
tgatttcagc cctgacttga ttattttctg ccgccaattc ctcttgggtg aattagecttc 87900
tttttgttet agagectttca ggtgtgetgt caagectattg tatgectctet ccagtttett 87960
tttggaggca ctcagagcaa tgagttttce tcttaggact getttcattg tatcccctaa 88020
gtttgggtat gttgtggctt cattttcatt aaactctaaa aagtctttaa tttctttctt 88080
tatttcttece ttgactaage tatcgttgag ttgaaagttg ttcagcttca acctgtatgt 88140
gggctttcta ttatttatgt tgttattgaa aatcagcctt agtctgtggt gatctgatag 88200
gatgcatggg attatttcaa tcttcttgta tctgttgagg cctgttttgt gactgattat 88260
atggccagtt ttggagaagg taccatgagg gctgagtaga aggtatatcc ttttgttttg 88320
gggtaaaata ttctatagct atctgttaaa tccatttttt ataactgtta gtttcaagta 88380
tgtttcttga atgtttctcect ttagtttctg tttccctgat ctgtccattg ataagagtgg 88440
ggtcttgaag tctcccacta ttattatgtg agatgcaata tgtgctttca gctttagtaa 88500
aatttttttt acagatgtgg atgcccttge atttggagca taggtgttca aaattgagag 88560
ttcatctcgg taaatttttc ctttgatgag tataaagtgt ccctccttgt cttttttgat 88620
aactttggga tgaaagtcaa ttttttccaa tattagaatg gctactccag cttgtttctt 88680
gggactattt gcttagaaaa ttgttttcca gccttttact ttgaggtagt ctttgtccct 88740
gatgtgggtt ttctgtatgc agcaaaatgt tggcccctgt ttacataatc aatgttagtt 88800
tatgtctttt tatttgtgaa ttgaatccat tgatattaag agatattaag gaaaggtaat 88860
tgttgcttce tgttattttt gttgttagag ttggtattct gttcatgtag ctgtcttett 88920
ttaggtttgt tgaaggatca ctttcttgct ttttctaggg tgtagttttc tttccttgta 88980
ttggagtatt ccctttacta tcttttgaag ggctggattt gtggaaagct attgtgtaaa 89040
tatggtcttg tcatggaata ctttagttat tctatctatg gtaattgaga gtttttcttg 89100
gtatagtagc ctggectgac atttgtgttt acttagggtce tgtatgacac ctgttcagga 89160
tcttttggce ttcatagtcect ctggtgagaa gtctggtgta attctagtag gtctgecttt 89220
atagggcact tcaccttttt tccttactge ttttaatatt ctttctttgt tttgtgcatt 89280
tggtgttttg attattatat gacaggagga atttcctttc tggtccaaac tatttggagt 89340
tctgcagget tcecttgtatgt tcatgggcat ctetttecttt aggttaggga agttttcttce 89400
tataattttg ttgaacatat ttactggccc tttaagatgg aaatcttcat tctcatctat 89460
acctattatc cttaggtttg atcttctcat taaatcctgg atttcctgga tgtttggggt 89520
taggatcttt ttgcattttg aattttcttt gattgttgta tcaaaatttt ctatggtatc 89580
ttctgaacct gagtttctet ctcecctgtcte ttgtattetg ttggtgatge ttgcatctat 89640
ggttecctgac ttetttectte agttttetat ccccagagtt gtcectctettt gtgatttett 89700
tattgtttet actteccattt ttgaccctgg atggetttgt tcaatacctt catctgtttg 89760
gttgtgtttt cctgtattgt ttaagggact tttgtgtttc ctctttaagg gcttctacct 89820
gtttagctct gttctcectgt aattctttaa tggattttta tatttcttet ttaaggactt 89880
ctacatcttt agctgtgttt tcctgtgttt ctttaaggga gttattaatg tccttcttta 89940

aatcctctac cagcatcatg agatataatt ctacatccta atcttgctat ttctgtgtat 90000
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-continued

<210>
<211>
<212>
<213>

SEQ ID NO 6
LENGTH: 213
TYPE: PRT
ORGANISM: Homo sapiens

<400> SEQUENCE: 6
Met Leu Lys Ala

1

Phe Thr Met Leu Thr Leu Ala

10

Leu Leu

Gln Thr

20

Glu Glu Thr Ile Thr

25

Ser Asp Tyr Thr Gln Cys

Glu Val Gln

40

Gln Ile

45

Tyr Trp Pro

35

Asp Arg Cys Lys Asp

Asp Ile Val Pro Asp Ala Cys Met

55

Lys Gly Gly Lys

60

Cys

Thr Ala

75

Tyr Leu Leu Pro Gln Ile

65

Gly Gly Tyr Cys

70

Lys

Glu Gln Gln

85

Gln Glu Thr Gln Pro Ala Glu

90

Asn Pro Gly

Ala Thr Thr Gly

100

Val Val Ala Ala Ser Ser Met Ala Thr

105
Phe

Val Ala

120

Ala Ala Ala Val

125

Leu Pro Gly Ser

115

Gly Gly

Glu Met

130

Gln Thr Gly Asn Asn Phe Val Ile

135

Arg Arg

140

Arg

Gln Ile His Ile

155

Pro Ser Asn Pro Ser

150

Asp Pro

145

Arg Arg

Ala Glu Gln

165

Glu Val

170

Gly Tyr Ser His Asn Cys Gln Asp

Cys Thr Ala Gly Thr His Asn Ala Gln Val

180

Cys Arg

185

Asp

Phe Ala Gln

200

Leu Arg Gly Ser Pro Pro

195

Cys Cys Gly Tyr

205
Gly Glu
210

Gln Cys Val

<210>
<211>
<212>
<213>

SEQ ID NO 7

LENGTH: 15

TYPE: PRT

ORGANISM: Homo sapiens
<400> SEQUENCE: 7

Cys Lys Asp Ile Asp Glu Cys Asp Ile Val Pro Asp Ala
1 5 10

Leu

Thr

30

Asp

Val

Ile

Thr

Ser

110

Ala

Asn

Gln

Ile
Cys
190

Gln

Cys

90001

Val
15

Lys

Asp Gly

Glu Cys

Asn His

Val Asn

80

Ser
95

Gly
Gly Val
Gly Pro
Ala

Pro

Ala
160

Cys

Asp Glu

175

Ile Asn

Lys Arg

Lys
15

1. A non-human knockout animal showing an age-related
disease or symptom, wherein all or a part of the S1-5 gene
function is lost.

2. The animal of claim 1, wherein the loss of all or a part of
the S1-5 gene function is due to a disruption or mutation of the
S1-5 gene.

3. The animal of claim 1, wherein the age-related disease or
symptom is at least one selected from the group consisting of
bone deformation, osteoporosis, Paget’s disease of bone,

hyperparathyroidism, decreased bone mineral density, can-
cellous transformation of cortical bone, hair loss, tissue injury
or necrosis, tumor, breast hypertrophy, ascites, anemia,
bleeding, aging of skin, and aging of nails.

4. The animal of claim 1, wherein the animal is selected
from the group consisting of zebrafish, mice, rats, guinea
pigs, rabbits, chickens, pigs, sheep, goats, dogs, cattle, mon-
keys, and chimpanzees.

5. A cell isolated from the non-human knockout animal of
claim 1.



US 2010/0058488 Al

6. The cell of claim 5, which is an osteoclast, keratinocyte
epithelial cell, blood cell, cancer cell, bone marrow cell,
fibroblast, vascular endothelial cell, dermal cell, muscle cell,
nerve cell, lymphocyte, vascular smooth muscle cell, syn-
oviocyte, hair papilla cell, hepatocyte, pigment cell, adipo-
cyte, uterine endothelial cell, or alveolar epithelial cell.

7. A method for producing a non-human knockout animal
that develops an age-related disease, wherein the method
comprises causing the loss of all or a part of the S1-5 gene
function.

8. The method of claim 7, wherein the loss of all or a part of
the S1-5 gene function is caused by a disruption or mutation
of the S1-5 gene.

9. The method of claim 7, wherein the age-related disease
or symptom is at least one selected from the group consisting
of bone deformation, osteoporosis, Paget’s disease of bone,
hyperparathyroidism, decreased bone mineral density, can-
cellous transformation of cortical bone, hair loss, tissue injury
or necrosis, tumor, breast hypertrophy, ascites, anemia,
bleeding, aging of skin, and aging of nails.

10. The method of claim 7, wherein the animal is selected
from the group consisting of zebrafish, mice, rats, guinea
pigs, rabbits, chickens, pigs, sheep, goats, dogs, cattle, mon-
keys, and chimpanzees.

11. A method of screening for preventive or therapeutic
agents for an age-related disease or symptom, wherein the
method comprises administering a candidate substance for
said preventive or therapeutic agent to the non-human knock-
out animal of claim 1.

12. A method of screening for preventive or therapeutic
agents for an age-related disease or symptom, wherein the
method comprises contacting a candidate substance for said
preventive or therapeutic agent with cells isolated from the
non-human knockout animal of claim 1.

13. The method of claim 12, wherein the cells are osteo-
clasts, keratinocyte epithelial cells, blood cells, cancer cells,
bone marrow cells, fibroblasts, vascular endothelial cells,
dermal cells, muscle cells, nerve cells, lymphocytes, vascular
smooth muscle cells, synoviocytes, hair papilla cells, hepa-
tocytes, pigment cells, adipocytes, uterine endothelial cells,
or alveolar epithelial cells.

14. The method of claim 11, wherein the age-related dis-
ease or symptom is at least one selected from the group
consisting of bone deformation, osteoporosis, Paget’s disease
of bone, hyperparathyroidism, decreased bone mineral den-
sity, cancellous transformation of cortical bone, hair loss,
tissue injury or necrosis, tumor, breast hypertrophy, ascites,
anemia, bleeding, aging of skin, and aging of nails.

15. A method of screening for agents that inhibit osteoclast
function, wherein the method comprises contacting a candi-
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date substance for said agent that inhibits osteoclast function
with osteoclasts derived from the non-human knockout ani-
mal of claim 1.
16. An isolated protein, which is any one of (a) to (d):
(a) a protein comprising the amino acid sequence of SEQ
IDNO:2or4;
(b) a protein encoded by a DNA comprising a coding
region of the nucleotide sequence of SEQ ID NO: 1 or 3;
(c) a protein comprising an amino acid sequence with one
or more amino acid substitutions, deletions, insertions,
and/or additions in the amino acid sequence of SEQ ID
NO: 2 or 4, wherein the protein is functionally equiva-
lent to a protein comprising the amino acid sequence of
SEQ ID NO: 2 or 4; and
(d) a protein encoded by a DNA that hybridizes under
stringent conditions with a DNA comprising the nucle-
otide sequence of SEQ ID NO: 1 or 3, wherein the
protein is functionally equivalent to a protein compris-
ing the amino acid sequence of SEQ ID NO: 2 or 4.

17. A partial peptide of the protein of claim 16.

18. The peptide of claim 17, which comprises the amino
acid sequence of SEQ ID NO: 6.

19. A preventive or therapeutic agent for an age-related
disease or symptom, wherein the agent comprises the protein
of claim 16.

20. The preventive or therapeutic agent of claim 19,
wherein the age-related disease or symptom is at least one
selected from the group consisting of bone deformation,
osteoporosis, Paget’s disease of bone, hyperparathyroidism,
decreased bone mineral density, cancellous transformation of
cortical bone, hair loss, tissue injury or necrosis, tumor, breast
hypertrophy, ascites, anemia, bleeding, aging of skin, and
aging of nails.

21. An agent that inhibits osteoclast function, wherein the
agent comprises the protein of claim 16.

22. An antibody that binds to the protein of claim 16.

23. The method of claim 12, wherein the age-related dis-
ease or symptom is at least one selected from the group
consisting of bone deformation, osteoporosis, Paget’s disease
of bone, hyperparathyroidism, decreased bone mineral den-
sity, cancellous transformation of cortical bone, hair loss,
tissue injury or necrosis, tumor, breast hypertrophy, ascites,
anemia, bleeding, aging of skin, and aging of nails.

24. A preventive or therapeutic agent for an age-related
disease or symptom, wherein the agent comprises the peptide
of claim 17.

25. An agent that inhibits osteoclast function, wherein the
agent comprises the peptide of claim 17.

26. An antibody that binds to the peptide of claim 17.
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