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LSR1.
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(SEQ IC NO:8)
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Rn {SEQ ID NG:2)
Mm (SEQ ID NO:16)

{SEQ I NO:8)

U ———

(SEQ ID HO:8)

M

(SEQ ID NO:8)

1.Rn (SEQ ID NO:2)

Mm (SEQ ID

ID NO:8)

LSR1.

LEHL.

1.Mm (SEQ I

s (SEQ
Rn (SEQ I
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MQODGLCVCTRNGSGKGRSVHPSWPWCAPRPLRYFGRDARARRAQTAAMALLAGGLSRGL

----------- I - - MAPBRAGACRGAP
------------------------------------------------- -MAPRAASACAGAP
*x »*

FFA
GSHPAAAGRDAVVIVWLLLSTWCTARPARAIOVIYSNEYHVY LLFQPV T LPCTYOMTE TPT
DSHPAT -~ - -~ VVFYCLFLIIFCPDPASAIQVTYSDPYHVVILFQPVTLRPCTYOMSKTLT
GSHPAT - -~ =~ TIFVCLFLIIYCPURASATQVIWPDPYHVVILFOPVITLHCTYOMENTLT

****' '** * W * R OR R W Rk FhuhhrkhFrrhFFH wEskT R

IPFYVECQDSVRTVRVVATKQ
ENEYVECQDEVRTVRVVATED

QPIVIWKYKSFCRDRIADAFSPASVINQLNACLAAGE
VPIVIWKYKSFCRDRIADAFSPASVDNQLNAGLAAG
APIVIWKYKSFCRDRVADAFSPASVDNQLNAQLAACE

XhKwk kXA KR I hZF hhkxhhkkhrxdhkkhkhk kxx

GNAVILGDYYQGRRITITGNADLIFDQTAWGL SGVYYCSVVSAQDLOGNNEAY ]
GNAVTLGDYYQGRRITITGNADLTFEQTAWGLSGVYYCSVVSAQDLDGNNEAYA]

EE R ER R TS R LT E R SRR R EEEEST bk R R R R R R S T SR e Fk IR O G N O I

™M Yy vy Y v
CFQAGPIEDWLFVVVVCLAAFLIFLLLEI CWCQCCPHT CCCYVRCPCCPD
GFRAGPLEDWLFVVVVCLASLLLFLLLGICWCQCCPHTCCCYVRIPCCPD
GIRAGPLEDWLFVVVVCLASLLFFLLLGICWCQCUCPHTCCCYVRCPCCPD

Kok

KCCCPEALYAAGKAATSGVPSIYAPSTYAHLSPAKTRP PP -AMI PMGPAYNGYEGGYPGD
CCCPEALYAAGKAATSGVRSIYAPSIYTHLSPAKTPPPPEAMT PMGPPY - ~ - - -GYPED
KCCCPEALY AAGRAATSGVPEIYAPSIYTHLSPAKTPPPPPAMI PMREPY - - - - - GYPGD
R R R R 2t A R R

dexowkw Kk * LEE R 2]

VDREESAGGQGSYVPLLRDTDSEVASEVRSGYRIQASQQDDSMRVL Y YMEKELANFDPSR
FDRHESVGGHSSQVPLLRDVDGSVESEVREGYRIQANQQODDSMRVL Y YMEKELANFDPSR
FDRTSSVECGHSSOVPLLREVDGSVISEVREGYRIQANQQDDSMRVLY YMEKELANFDPSR

wX L wk Wk EE A hok R RERERNKINKAF KW HK AW R RRR A D W RN R kKRR
PGPPEGRVERAMSEVTSLHEDDWRSRPSRGPALTPIRDEEWGGHSPRSPREWNQEPARED
PGPPNGRVERAMSEVTSLHEDDWRSRPSRAPALTPIRDEEWNRHSPQEPRTWECQEFLQEQ
PGPPNGRVERAMSEVTSLHEDDWRSRPSRAPALTPIRDEEWNRESPRSPRTWEQEPLQEQ

HHEKE KX RWEEAA IR AR R Ahrr &b dkow v d

t’r*t*******‘k‘ L *,*** Lk E
AGGGWRARRPRARSVDALDDLTPPSTAESCSRSPTSNGGRSRAYMP SRDDLYDOQDD
PRGGWGECGRPRAREVDALDDINRPCSTESCRSSPFPSSGRRGRAYAR RDTLYDPDD
PRGGWESGRPRARSVDALDDINRPGSTESGRESPP33GRRERAYAP LSRDDLYDPDD

ok kK KR K WK KKK # e wE W v W

FIG. 2A
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LBRY.
LSR1.
LSR1.

LER1.
LERL,
. Mm

LSRL

Hs
Rn
Mm

Hs
rn

(§EQ ID NOC:8B)

(SEQ ID NO:2)
(SEQ ID NO:1l6)

(SEG ID NO:8)

(SEG ID NO:12)

(SEQ ID NO:186)
e T

SRDFPRSRDPHY - DDFRSRERPPAD PRSHHHRTRDPRONGSREGDLPYDGRLLEEAVRKK

PROLPHSRDPHYYDDIRSRD - PRADPR - SRORSRDPRDAGFRSRDPQYDGRLLEEALKKK

PRDLPHSRDPHYYDDLRSRD - PRADPR - SRQRSHDPRDAGFRSRDPQYDGRLLEEALKKK
o w *4***’(** L R * Wk kW A.W‘.**** e kN W *""***k*t.'i*

Furbe

GSHERRRPHKEEEEH- - -AYYPPAPPPYSETDSQASRERRLKKNLALSRESLVY

GSHERRRVYREEEEEEE -GQYPPAPPPY SETDSQASRERRLKKNLALSRESLVY

GAGERRRVYREZEEHEEEGHYPPAPPPY SETDSQASRERRMKKNLALSRESLYY

* o Ak ek w ke ﬁ*#\%*ﬁ%***:‘-ﬁ‘k*fﬂ****‘tt**\\'iw&*****

FIG. 2B
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.Hs

.Hs
“Ha

.Hs

.Hs
.Hs
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.Hs

s

He (SEQ ID NOG:8)

JHs ﬁSEQ IQ ND:lZ{

JHe (SEQ 1D NO:E)
ES (SEQ ID NO:10)
Hs (SEQ ID NO:12)

{SEQ ID NO:8)
(SEQ ID KO:10)
.Hs [SEQ ID NO:12)

(SEQ ID HO:8)

SEQ ID KO:10)

{SEQ ID NC:38!
VSEQ ID NQ:10)

T NO:12)

SEQ ID NO:8)

SEQ ID !
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LSRr1.
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.EB

{SEQ ID N

LERZ.H
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MQODGLEVGTRNGEGKCRSVHPSWPWCAPRPLRYFGRDARARRAQTAAMALLACULSRG
MOODGLGVGTRNGESGKCRSVEPSWPWCAPRPLRYFGRDARARRAQTAAMALLAGCLSRGL
MOODGLGVGTRNGSGKERSVIPSWPWCAPRPLRYFGRDARARRAQTAANALLAGGLSRG!,
AR A KN F AR I A KA R KT AR AT RFFTAAR AR AR A A A AN Tk h kA h kW ko m bk d kb b * A
FFA
GSHPARAGRDAVVFYWLLLSTUCTAPARATIQVITSNPYBVVILFQPVTLRCTYOM TS TPT
GSHPAAAGRDAVVFYWLLLSTWCTAPARAIQVITYSNPYHVVILFQPVITLPCTYOMISTPT
GSHPARAGRDAVVFUYWLLLSTWCTAPARATQVTYSNPYHVVILFQPVTLPCTYQMTS TPT

LE R R AR EAREREE R R AR AS R R R R SR ERAERS ARl RS E R s R RSt R Rl

QPIVINKYKSFCRDRIADAFSPASVDNQLNAQLAA
QPIVIWKYXSFCRDRIADAFSPASVDNQLNAQLAR
QPIVIWKYKSFCRDRIADAFEPASVDNOLNAQLAA

Rk R Kk ek K kR R R kR R R ke ok ok kR Wk K k3

NPYVECQDSVRTVRVVATKD
PYVECQDSVRTVRVVATKQ
NPYVECQDSVRTVRVVATKD

Tk kKKK R K AR AWK E K AN

GNAVTLGDYYQGRRITTTGNADLTFDQTAWGDSGVYYCSVVSAQDLQGNNE.YAé%%VLG
GNAVTLGDYYQGRRITITGNADLTFDQTAWCDSCVYYCSVVSAQDLOGNNEAYA
GNAVTLGDYYQGRR ITITGNADLTFDQTAWGDSCGVYYCSVVSAQDLOGNNEAY A
LR A S S SRS EERESESEEE RS R LN R R TR SRR R R R g s
e ™M i t ‘
RTSGVA@gﬁ GFQAGPIEDWLFVVVVCLAAFLTIFLLLGICWCQCCPHTCCCYVRCPCCP
- - -DWLFVVVVCLAAFLIFLLLITICWCQCCPHTCCCYVRCPCCPD

KCCCPBALYAACKAATSGVIPEIYAPSTYAHLSPAKTPPPPAMT PMGPAYNGY PGGYPGDY
KCCCPEALYAAGKAATSGVESIYAFSTYAHLSPAKTFEPRPAMI PMGEFAYNGYRGGYRPGLV
——————— VYARGKAATSGVPSIYAPSTYAHLSPAKTEPPPAML PMGFAYNGYPGGYPGDV

SRR R K KR R Rk R R KRR KK AR F AN N A AR R R AN RIS AR IR AR A AN A AR RN x

DRSSSAGGQESYVPLLRDTDSSVASEVRSGYRIQASQODDSMRVLY YMEKELANFDPSRP
DRSS SAGGOGEYVPLLRDTDSSVASEVRSGYRIQASQCDDSMRVLY YMEKELANFDPSRE
DRES55AGGQGSYVPLLRDTDSSVASEVRSGYRIQASQCDDSMRVLY YMEKELANFDPSRP

LA R AR LR R A EAR R R R ERAR RS RS R R A S L ]

GFPEGRVERAMEEVTSLHEEDDWRERPSRGPALTPIRDEEWGGHSPREPREWDQEPAREQA
GPPSGRVERAMSEVTSLHEDDWRSRPSRGPALTPIRDEEWGCHSPREPREGWNQEPAREQA
GPPSGRVERAMSEVTSLHEDDWRSRPSRGPALTPIRDEEWGCHSPRSPRAWDGEPARROA

KKK AH T R F RN dhhh XK h AR E R R d ok E o ek AR N T I A b v AR R E A RN I T ARAEHTRNRA AN 7w

GGGWRARRPRARSVDALEDLTPPSTARESGSRSPTSNGGRERAYM P
GGGWRARRPRAREVDALDDLTPESTAESGSRE PTSNGGRERAY M
GGEGWRARRPRAREVDALDDLTHPSTAESGSRSPTSNGGRSRAYME

REHKRARE R LA I TR I xR KK r ok hkhhk ok kkdodhdw ok ik owve®k *x

RDODLYDORLS

PR R R R R R

I and

1C 54
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LSR1.Hs
LSR2.Hsg
LSR3 .Hs

LSR1 .Hs
LSRZ .He
L8R3 . Re

(8EQ ID NG:8)
(SEQ ID NO:10)
(SEQ ID WO:12)

(SEQ ID NO:8)

(SEQ ID HD:10)
{SEQ ID NO:12)

RDFPRSRDPEYDDFRSRERPPADPRSHHKRTRDPRONGSRSGDLPYDGRLLEEAVRKKGSE
RDFPRSRDPHYDDFRSRERPPADPRSHHHRTRDPRDNGSREGDLPYDGRLLEEAVRKKSGS
RDFPRERDPHYDDFRSRERPPADPRSHHHRTRDPRDNGSRSGDLPYDGRLLEEAVRIKGS

Kb hdd ok kb wh Rk oh KA WA H b I ke h e h F Rk AT bR A NI IA RTINS CA WK RY

e

ERRRPHKEEEERAYYPPAPEPYSETDS QASRERRLKKNLALSRESLVV
HERRRPHKEEEEHAYYPPAPPPYSETDSQASRERRLXKKNLALSRESLVY
ZIRRRPHKEEEEHAYYPPAPPPYSETDSQASRERRLKKNLALERESLVV

Y 2 2SR R Z R R R 222 R 2 R R e R S 2 A2 RS AR R KN

FIG. 5B
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LSR%.Rr (SEQ ID NO:Z)
LSR2.Re (SEQ ID NO:4)
LSRI.Ru (SEQ ID NO:€)
SRL.Rn (SEG ID NO:2)
1SRZ.Rn (SEC ID NO:4)
LSR3.Ry (SELC ID NG 69
LSRL.Kn (SEQ ID NO:2}
LSR2.Kn (SEQ ID NG-4)
LSR3.Rn (SEQ ID NO-6)
LSRE1.Rn (SEQ ID NO:2)
LSRZ.Rn (SEQ ID NO:4)
LSR3.Rn (SEQ IC NO:6)
1LSR1.Rn (SEQ ;
LSR2.Rn (SEQ
LSR3
L3RL.Rr (SEQ D NO:2)
L3RZ.Rr (SEQ ID NO:4)
L3RI .Rn (SEC ID KO:6)
LER1.RN
LSRZ. RN
LSR3.Rn (SEQ ID NO:6)
L5R1.Rn (SEQ ID NO:2}
1SR2.R 4y
LSK3.
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FFA
MAPARGACAGAPDSHPATVVFVYCLFLIIFCPDPASAIQVTYSDEYAVVILFQPVTLPCTY
MARAAGACAGAPDSHPATVVFYCLFLIIFCPDPASAIQVTUSDPYHVVILFQPVTLPCTY
MAPAAGACAGAPDSHPATVVFYCLFLIIFCPDPASAIQOVIUSDPYHVVILFQPVTLROTY

LR R RS SR AR AR R R A SRR RS e R A R R R R A L A

OMSNTLTVPIVIWKYKSFCRERIADAFSPASVINQLNADLAAL
CMSHNTLTVPIVIWKYKSFCRDRIADAFSPASVDRQLNAQLAAG NPYVECQDSVRTV
QMSNTLTVPIVIWKYKSFCRDRIADAFSPASVDNQLNAQLAA‘; NPYVECQDSVRTV

*‘*‘*\‘r*********w*************‘k******l\'****‘k*****w*****‘h**#****

NPYVECODEVRTV

RYVATKQGNAVTLGDYYQGRRITITGNADLTFEQTAWGDSGVYYCSVVSAQDLDGNNEAY
RVVATKQGNAVTLGDYYQGRRITITGNADLTFEQTANGDSGVYYCSVVSAQDLDGNNEAY
RVVATKQGNAVTLGDYYQGRRITITGNADLTFEQTAWGDIGVYYCSVVSAQDLDGNNEAY

'k*******‘k*****w‘k***‘k*'k*r********‘k**‘k*k‘k*i'****‘k****w#**‘k**‘k‘k*

™

'GFRAGPLEDWLFVVVVCLASLLS@LLLGICWtQCCPHTCCCYV
————— DWLFVVVVCLASLLLFLLLGICWCQCCPHTCCCYV

i vy

RCPCCPDKCCCPEALYAAGKAATSGVPS IYAPSIYTHLSPAKTP PR PRAMI DMGDPDYCYD
RCPCCPDRCCCPEALYAAGKAATSGVPSIYAPS IVTHLS PARKTPPE P RPAM T 2MCPPYCY D
—————————————— VYAAGKAATSGVPSIYAPSIVTHLSPAKT PPEPRPAMIPMGPRYGY D

SRR R E SR E AR R R R AR F AN A A XXX ERAKRN R R m bk od wdew® hox b

GDFDRHSSVGGHSSQVPLLRDYDGSVSSEVRSGYRIQANQQDDSMR VLY YMEKELANFDE
GDFDRHSSVGGHSSOVPLLRDVDGSVSSEVRSGYR IQANQQDDSMR VLY Y MEKELANFDE
GDFDRHSSVGGHSSQVPLLRDVDGESVSSEVRSAYRIQANQQDDSMR VLY YMEKELANFDE

*‘kw‘k’k*****?{****‘A‘**W****‘k***’k'}rww‘kt‘***t*****w‘xw*k****x**v’c****k

SRPGPPNGRVERAMSEVTSLHEDDWRSRPSRAPALTPIRDEEWNRHSPQSPRTWEQEPLQ
SRPGPPNGRVERAMSEVTSLHEUDWRSRPSRAPALTPIRDEEWNRHSPQSPRTWEQEPLQ
SR?GPPNGRVEHAMSEVTSLHEEDWRSRPSRAPALTPIRDEEWNRHSPQSPRTWEQEPLQ

EHEREFRERKRT I E R RNR KRR KR I E RS o F ok ko Rk ok kv ohode b & ok ok ok de e ek e s ok o e e ok 7

EQPRGGWGSGRPRARSVDALDDINRPGSTESGRSSPPSSGRRERAYATR
EQPRGGWGSGRPRARSVDALDDINRPCSTESGRSSPPSSGRRGRAYAD
EQPRGGWGSGRPRARSVDALDDINRPGSTESGRSSPPSSGREGRAYAR

**’k*x***'k*****?v'k***k‘k"k*kw*v‘.'*********************;ﬁ;

SRDDLYDP
SRDDLYDP
DD Y DR

Kk K E A KN

DDPRDLPHSRDPHYYDDIRSRDPRADPRSRQRSRDPRDAGFRSRDPQYDGRLLEEALKKK
DLPRDLPHSRDPHYYDDIRSRDPRADPRSRORSRDPRDACFRSRDPOYDCRLLEEALKKY
DDPRDLPHSRDPHYVDDIRSRD?RADPRSRQRSRDPRDAGFRSRBPQYDGRLLEEALKKR

i R e o O

FIG. 44
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-
LSR1.Rn_(SBQ ID NO:2)  GSQERRRVYREEEEEERGQYPPAPPPYSETDSQASRERRLKKNLALSRESLVV
LSR2.Rn (SEQ ID NO:4) GSHERRRVYREEEEEEHRGQYPPAPPPYSETDSQASRERRLKKNLALSRESLVY
LSR3.Rn (SEQ ID NO:6) GSUERRRVYREEEEEEEGQYPPAPPPYSETDSQASRERRLKKNLALSRESLVY

i*****w*w*#******t**k*****Wt*******ﬁ*w*******il*\‘r****t

FIG. 45
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LER2
LSRR

LSRL
LSR2
L5R3

L8R1.

.Mm (SEQ ID NO:14)
Biid

M

L. Mm

- Mm

.Mm (SEQ ID NG:1E8)

LSR2 . M
_8RZ . Mm

LBR1.H

LSRZ.
LSRZ.

1. Mm

LSRL.
L8RZ2
LSR3

CMm

LM

. Mo

- Mm

L Mm

1L

2, M

{BEQ ID NO:16)
{SEQ ID NO:17}

[BEQ 1D NO:17}

(SEQ IL NO:18)

ID NC:16)
o
ID NG.18)

(820 ID NO:16)

(SBQ 1D N0:17)

{SEQ ID NG:18)

{BEQ ID NO:17!

(BEQ ID NO:18)

(SEQ

ID NG:18)

(SEQ ID NG;16;

(4BQ

NG:17)
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FFA
CLPLIIYCPDRASAIQVIVPDRPYRVVILFQPVTLHCTY
MAPAASACAGAPGEHPATT IFYCLFLIIYCPDRASEIQVIVPDPYEVV ILFQPVTLHCTY
MAPAASACAGAPGSHPATTIFYCLFLITY CPDRASAIQVIVPDPYHVV ILFQPVTILICTY

R R R R R R R R R R A s

MAPAASACAGAPGSHPATTIFY

QMSNTLTAPIVIWKYKSFCRDRVADAFSPASVDNQLNADLAAGE
OMSNTLTAPIVIWKYKSFCRDRVADAFS PASVDNQLNAQLAAG PYVRCQISYRTY
QMSNTLTAPIVIWKYKSPCRDRVADAFSpASVDNQLNAQLAAé%ﬁ, BYVECODSYRTY

FEddes
LSRR R AR RS L E R R R SR R R R R R R R

PYVECQRQDSVRTY

RVVATKQGNAVTLGDYYQGRRITITGNAGLTFEQTAWGDSGVYYCSVVSAQDLIGNNRAY
RVVATKQGNAVTLGDYYQGRRITITGRAGLTFEQTANGDIGVYYCSVVSAQDLDGNNEAY
RVVATKQGNAVTLGDYYQGRRITITGNAGLTFEQTAWGDSGVY YCSVVSAQDLDGNNEAY
KRR ERNTRERARRER T bR dh b r bk R A AR Rk ko k hh itk kK ook kdk ko v kok & ok &

T™

v
RCPCCPDRCCCPEALY AAGKAATSCVPS I YAPSIVTHLSPAKTPPPPPAMIPMRPPYOY D
RCPCCPDKCCCPEALYAAGKARTSGVPSIYAPSIYTHLSPAKTPPPPPAMIPMRIPYQY D
—————————————— VYAAGKAATSGVPSIYAPSIYTHLSPAKTPPPPPAMIPMRPPYCY R

AR R R RS R SRR R R e 3

GDFDRTSSVGGHESQVPLLREVDGSVSSEVRSGYRIQANQQDDEMRVLYYMEKELAKFDE
CDFDRTSSVCCGHESQVPLLREVDCESVSSEVRSGYRIQANQODDEMRVLYYMEKELANFDE
GDFDRTESVGGHSSQVPLLREVDGSVSSEVRSGYRIQANQQDDOSMRVLY YMEKELANFDS

FR R R KKK KA RRHNATER Ak h F Ak A b R T AR LT RFEE LR F R R X KT RN R ™ A deohow Fw o oo i

SRPGPPNGRVERAMSEVTSLHEDCWRSRPSRAPALTPIRDEEWNRHS PRESERTWEQEE LY
SRPGPPNGRVERAMSEVISLHEDDWRSRPSRAPALTPIRDEEWNRES PREPRTWRECRELY
SRPGPPNGRVERAMSEVISLHEDDWRSRPSRAPALTPIRDEEWNRES PRESPRTWEQECLY

KK KKK TR TR R TR AR F R R AR A F R A F T E NIRRT R NFN R R RN RN RN R R dowe ow ek W &

EQPRGGWGSGRPRARSVDALLDINRPGSTESGRESPPSSGRRERAYAP
EQFRGGWGSGRPRARSVDALLDINRPGSTESGRSSPPSSERRGRAYAR
EQPRGGWGSGRPRARSVDALDDINRPGSTESGRSSFPSSGRRERAYAP

B R R R R R R I T

RDDLYDP
SRDDLYDP
RDELYDP

d e ok

DDPROLPHSRDPHYYDDLRSRDFRADPRSRQRSHEPRDAGFRERDPQYDGRLLEEALKKK

—

DDPROLPESRDPHYYDDLRSRDFRADPRSRQRSHDPRDAGFRSRDPQYDCRLLEBALKKK

DDPRDLPESRDFHYYDDLRSRDPRADPRERQRSHDPRDAGFRSRDPQYDGRLLEEALKKY

L R e R i L L L

FIG. 5A

US 2011/0165166 Al



Patent Application Publication Jul. 7,2011 Sheet 9 of 45 US 2011/0165166 A1

[ atie o

LSR1.Mm_(SEQ ID NQ:16) GAdERRRV‘[REEEEEEE GHYPPAPPPYSETDSQASRERRMKKNLALSRESLVV

LSR2.Mm (SEQ ID NO:17! GAGQERRRVYREEEEEEE GHYPPAPPPYSETDSQASRERRMKKNLALSRESLVY
LER3.Mm {SEQ ID NO:18) GAGERRRVYREEEEEEE GHYPPAPPPYSETDSQASRERRMKKNLALSRESLVV

e 22222 22222 AR R R AR R AR E R A AR R AR RS LA LA

FIG. 58
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1srl.Hs (SEQ ID NO:7) TGGAGTGTGGCTCGGAGCACCGLCGGCEGGTCAAGCACCTTTICTCCCCCATATCTGAARGT
1sri . Rn {SEQ ID NO:l)  ---wwmrmmmomom o mmme o ACCGUTCACCAGGTCAGTTGTCCCCGGAAAGCCCGARGGT
16r1.Mm (SEQ ID NO:13) = = s m o m s e e o e e e m e m e

1srl.Hs (8BQ ID NO:7) TGCCCTTTGTCCACGTCGTTTACGCTCATTARRACT - - TCCAGAATGCARCAGGACGGA
1srl.Rn (SEQ ID NO:1)  ATGAGCTTCGCCCAAGTTCTTTITATGGGTTAGAACTCCTCCAGAGCGGGAGARAARGGA
168T1, MM (SEQ ID NO 1L} = - = o w o s s e oo s e o e e e e e oo

leri.He (SEQ ID NO:7)  CTTGGAGTAGGGACAAGGARCGCAAGTGGGAAGGGGAGGAGCGTGCACCCCTCCTGGCCT
lsri.Rn (SEQ ID NOr1) CTTGGAATAGGGGC - ==~~~ -~ ~vrmm e e GGGACGGAGCACGCACCCTTCTCCGCCT
1YL MM (SEQ ID NO:13) = mm o s mm o oo o e e e o mm e e e e e e o o

larl.He (SEQ ID NO:7) TGGTGCGCGCCGCGCCCCCTA- - - - - ~ AGGTACTTTGGAAGGGACGCGCGGEGL -CAGACG
larl.Rn (SEQ ID NO:l] TGGTTCTCECCCCGCCCCCTACTCTCGGGATACTTGGEAGGGGACCCGCCGGCACCETCG
1erl . Mm (SEQ ID NO:13)  wo v e e o e e e e GCACCGTCG

RN W Ww

lsrl.Hs (SEQ ID NO:7) CGCCCAGACGGCCGCGATCGCGLCTGTTGGCCGGCGEGCTCTCCAGAGGGCTGGGLTCLCA

larl.Rn (SEQ ID NO:1) CTGCTAGACGGCCECGATCGCGUCGGCGRCCEGCECETETECTAIGECECCTGACTCCCA
lgrl.Mm (SEQ ID NO:13} CTGCTAGACGGCCGCGATGGCGCCGGCGECCACGCGCETGTGCTGEGGUCCCTGGCTCCCA
oW KA kRN KKHKR KKK R ANK K kk kR ARA h R K kR % Rk Wk RN

lsrl.Hs (SEQ ID NOG:7) CCCOGCCGCCGCAGGCCGOEACELEGTCOTCTTCATETGECTTCTGCTTAGCACCTGGTG

lgri.Rn (SEQ ID NO:1) CCCAGCTACCGTGG - - = mm v mmm v TCTTCGTGTGTCTCTTTCTCATCATTTTCTG
lsrl.Mm (SEQ ID NC:13) CCCGGCCACCACGA---------o-oun~ TCTTCGTGTGTCTTTTTCTCATCATTTACTG
LE A N B 4 * W LA AR LS A X AL S LI R A R A " LR

lsrl.He (SEQ ID NC:7} CACAGCTCCTGCCAGGECCATCCAGATGACCGTGTCCARCCCCTACCACCTGETGATCDT
lsrl.Rn (SEQ ID KO:1l) CCCAGACCCTGCCAGTGCCATCCAGGTGACTETGTCTEGACCCCTACCACGTAGTGATCCT
lsrl.Mm (SEQ ID NO:131) CCCAGACCGTGUCAGTGCCATCCAGGTGACCGTGCCTOACCCCTACCACGTAGTGATCCT

LA & & 2 LR A AL AR EE SRS ERE N E R R I E X LIRS SR AS A R NS EINESEEEEET

leri.He (SEQ ID NO:7) CTTCCAGCCTGTGACCCTGCCCTETACCTACCAGATGACCTCGACCCCCACGCAACCCAT
lsrl.Rn_ (SEQ ID NO:1l) GTTCCAGCCAGTGACCCTGCCCTGCACCTATCAGATGAGCAACACTCTCACAGTCCCCAT
lerl,Mm (SEQ ID NO:13) GTTCCAGCCAGTGACACTACACTGCACCTACCAGATGAGCAATACCCTCACAGCCCCTAT

L
Rk A RR o AR RKFT AE K KA R K kk WA KAk Ak R LA LI LA

lsrl.He (SEQ ID NO:7) CGTCATCTGGAAGTACAAGTCTTTCTGCCGGEACCGCATCECCGATGCCTTCTCCCCEGE
lsxl.Rn (SEQ ID NO:1) COTGATCTGGAAGTACAAGTCATTCTGCCGGGACCGTATTGCCGATGCCTTCTCTCCTES
lsrl.Mm_ (SEQ ID NO:1)) CGTGATCTGGAAGTATAAGTCGTTCTGTCEEGACCETGTTGCCOACCCOTTCTCCCCTAC

HARK W AR FhARE AR kT T dR A Wk ke ko kw * kK kW KAKIEKNKE * ok

FIG. /A
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lsrl.He (SEQ ID NO:7) CAGCGTCGACAACCAGCTCARTGCCCAGCTGGCAGCCEGGAACCCAGGCTACARCCCCTA
leri.Rn (SEQ ID NO:1) CRGTGTGEACAACCAGCTARATGCCCAGTTGECACGCTGOCARCCCCGGCTACARCCCOTA
lsri.Mm (SEQ ID NO:13) CAGCGTGGACAACCAGCTCAACGCCCAGCTGBLGGCTGGCARCCCCGGCTACAACCCCTA

WE R Hx RKHERHAAEEE R KA WAN KWk F RN Wk HwkkR W W RWHRWRAKN WKW

1srl.Hs (SEQ ID NO:7} CGTTGAGTGCCAGGACAGCGTGCGCACCGTC‘AGGGTCGTGGCCACCAAGCAGGGCMCGC
lsrl.Rn (SEQ ID NO:11) TGTGGAGTCCCAGGACACTGTACGCACTGTCAGGCTOGTCCCCACCAAACAGGGCARTGC
lsri.Mm (SEQ ID ND:13) TGTGGAGTGCCAGGACAGTGTACG CACTOTCAGGGTGETGGCCACCARACAGGGCAATGC

Wk R ERUARKNRRFKFE Rk h kR kk ok kKW T I Fr ko kb drke Fohhwoke ke ww

lerl,Hs {SEQ 1D NO:7) TGTGACCCTGGGAGATTACTACCAGGGCCGGAGGATTACCATCACCGGARATGCTGACCT
1srl.Rn (SEQ ID NO:1) GGTGACCCTGGGAGACTACTACCAAGGCAGGAGCGATCACCATAACAGGAAATGCTGACCT
lsrl.Mm (SEQ ID NO:13) TGTGACCCTGGGAGACTACTACCAGGGCAGGAGAATCACCATCACAGGAAATGCTGGCCT

Gk kAR kW WRHKKRF AR wkW hkkk ¥ Rukkd W WhAWWRWRRRE W

larl.Hg (SEQ ID NO:7) GACCTTTGACCAGACGGCGTCGGGGGACAGTGOTGTETATTACTGCTCCEGTGGTCTCAGC

lsrl.Rn {SEQ ID NO:1} GACCTTCGAGCAGACAGCCTGGGCAGACAGTGGAGTGTATTACTGCTCTGTGGTCTCSGC
e

1srl.Mm [SEQ ID NO:13) GACCTTCGAGCAGACGGCCTGGGGAGACAGTGGAGTETATTACTGCTCCGTGGTCTCAGC

hd ek kR H AR W Wk KAk kW hkdewok W WA N WU AR N KR TN KR FhwWRRIE Hk

lgrl.HKs (SEQ ID NO:7) CCAGGACCTCCAGCEGAACAATGAGGCCTACGSCAGAGCTCATCGTCCTTGGGAGGRLCTC

1srl.Rn (SEQ ID NO:1l) CCARGATCTGOATGGARACAACGAGGCGTACGCAGAGCTCATCETCCTTGGCAGCACCTS

isrl.Mm (SEQ ID NO:13) CCAAGATCTGGATGGGAACAACGAGGCCTACGCAGAGCTCATTGTCCTTGGCAGGACCTC
- L R B A * HW MR R K WWN K AW LA R RN AR B E R EER] LR R RN LA B RN 8l

lsrl.Hs (SEQ ID NO:7) AGGGGTEECTGAGCTCTTACCTGG TTITCAGGCGEGECCCATAGAAGATTGGCTCTTCGT
e et

lsrl .Rn (SEQ ID NO:1} AGAGGCCCCTGAGTTCCTACCTGETTTTCGUGCGGEGCCCTTCEGAAGATTGGCTCTTTCT
15rl.Mm (SEQ ID NO:13) AGAAGCCCCTGAGCTCCTACCTOGTTTTCGGGLGGGGCCCTTGCAAGATTGECTCTTTGT
PRk

L * SR bk H TR WEkREKKRNVFE AN I h ANTATRT R T ¥ Ad bk FARARRHI S wF

1srl . Hs (SEQ ID NO:7) GGTTGTGGTATGCCTEGCTECCTTCCTCATCTTCCTCCTCCTGEGCATCTGCTGGTTCLCA
ettt on et

1srl.Rn (S5EQ ID NO:l} GGTCGTGGTCTGCCTGGCGAGCCTCCTCCTCTTCCTCCTCCTGOGCATCTGCTGGTGCCA

lexi.Mm (SEQ ID NO:13} GOTCGTGGTCTGCCTGGCAAGCCTCCTCTTCTTCCTCCTCCTGRGCATCTGCTGGTGCCA

HK hEhkw kwkhF Rk * ER kR WHARRANRE AR sk R Rk AR Rk ko

lari.Ha (SEQ ID NO:7) GTGCTCCCCECACACTTGCTECTGCTACGTCAGGTRCCCCTGCTCGCCOCAGACAAGTGCTC
lsrl.Rn (SEQ ID NO:1l) GTGCTGTCCTCACACCTGCTECTGCTATGTCCEATGTCCCTGCTGCCCAGACARGTLCTS
1srl.Mm (SEQ ID NO:13) GTGCTGTCCCCACACCTGCTGCTGCTATGTCAGATGTCCCTOCTGCCCAGACARGTGCTG

WMk kF kk Kk kwEk WAREFRAAA KL kokk ok ek R AT R R AU ARER AT AR AR

1srl.Hs (SEQ 1D NO:7) CTGCCCCGAGGCCCTETATGCCGCLOGCAARGCAGCCACCTCAGGTGTTCCCAGCATTTA
lsrl.Rn (SEQ IR NO:1) TTGCCCTOGAGACTCTTTATGCTECTCCCARACCAGCCACCTCACGTGTCCCGAGCATCTA
15rl. Mm (SEQ ID NO:13) TTGCCCTGAGGCCCTTTATECTGCTGGCAAAGCAGCCACCTCAGGTGTGCCAAGCATCTA

kA kw kwwkk Kk wokokkk KW A AKF RN RFAANAN KRR R AR R AR R kk KRR R %

FIG. /B
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dsrl.Hes {BEQ ID NO:7) TGCCCCCAGLACCTATCCCCACCTGTCTCCCGCCARGATCCCACC -~ - -CCCACCAGCTAT
lerl.Rn (SEQ ID NO:l) TGCCCCCAGCATCTATACCCACCTCTCACCTGCCAAGACCCCACCACCTCCGCCTGLCAT
lsri.Mm {SEQ ID KO:13) TGCCCCCAGCATCTATACCCACCTCTCTCCTGCCAAGACTCCGCCALZCTCOGCCTGCCAT

IEEEETEERAE S EE SRS S A S RN AN R LA AR NS R WE kR O WHR ko

lsrl.Hs (SEQ ID NO:7) GATTCCCATGGGCCCTGCCTACAACGGG TACCCTGGAGGATACCCTGBAGACGTTGACAG

lerl,Rn (SEQ ID NO:1} GATTCCCATGGGCCCTCCCTAT - -~ === === - =~ = - - GOGTACCCTGBAGACTTTGACAG
16rl.Mm {(SEQ ID NO:13) GATTCCCATGCOTCCTCCCTAT s ammmeemcwwme GGGTACCCTGGAGACTTTGACAG
22222122 IT AT " Hoh W R KW R WK R e WKWk

1srl.Hs (SEQ ID NO:7) GAGTAGCTCACGCTCGTGGCCAAGGCTCCTATGTACCCCTECTTCCGEACACGGACAGCAC
1srl,Rn (SEQ ID NO:1) ACATAGCTCACGTTGGTGGCCACAGCTCCCAAGTACCCCTGCTCCGTGACGTGTATIGCAG
l1srl.Mm (SEQ ID NO:13) GACCAGCTCAGTTGGCTGGCCACAGCTCCCAGGTGCCCCTEGCTCCATCGAAGTGCATGGCAS

Ak kU or RN CH R RN MRk W RN h AR WHAR KR o Y h % ok

leri,Hs (SEQ ID NO:7} TGTGGCCTCTGAAGTCCGCAGTGGCTACAGGATTCAGGCCAGCTAGCAGGACCGACTCCAT
lsrl.Rn (SEQ ID NO:1) TCTATCTTCAGAAGTACGARGTGGCTACAGGATCCAGGCTARCTAGCAAGATGACTCCAT
lerl.Mm {SEQ ID NO0:13) CGTATCTTCAGAAGTACGAAGTGGCTACAGGATCCAGGCTARCCAGCARGATGACTCCAT

Wk * hk Wk Eh hh khwE ok w ke hwdkkh KA FEE ok KA AN N khk R RAWRRH N

lsrl.Hs (SEQ ID NO:7) GCGGGTCCTGTACTACATGGAGAAGGAGCTGCCCAACTTCGACCCTTCTCGACCTGRCTC
lerl.Rn (SEQ ID NO:1) GAGGGTCCTATACTATATGCGAGAAAGAGCTAGCCARCTTTCGACCCTTCCCGACCTEGCCC
L8rl.Mm (SEQ ID NO:13) GAGGGTCCTATACTATATAGAGAAGGAGCTACCCAACTTCGATCCTTCCCGGCCTSECES

W R R Wk RW Rk d Rk kWA RNk KRR R hAk RNk R KR wEKkAE R kR AkAwR

lsrl.Hs (SEQ ID NO:7} CCCCAGTGGCCETGTGGAGCGGGCCATGAGTGAAGTCACCTCCCTCCACGAGGACGACTG

larl.Rn (SEQ ID NO:1l) TCCCAATGGCAGAGTGGAACGGGCCATGAGTGAAGTAACCTCCCTCCATGAAGATGACTG

Lsrl.Mm (SEQ ID NO:13) TCCCAATGGCCGAGTEGAACGGGCCATGAGTGAAGTAACCTCCCTCCATCGAAGATGACTG
ey

WHMR HHAT N NHR RN KA h hkhd ok hdek kR SRR TR A ERR Y B R AR KN hww

lszl.He (SEQ ID NO:7) GCGATCTCCGCCTTCCCGGEGCCCTGCCCTCACCCCGATCCGOGATGAGCAGTEGEGGTES
lsrl.Rn {SEQ ID NO:1) GCGATCGAGGCCTTCCAGGGCTCCTGCCCTCACCCCCATCAGGGATGAGOAGTGGAATCG
lsrl.Mm (SEQ ID NO:13) GCGATCTCGGCCTTCCAGEGCTCCTGCCCTCACACCCATCAGGCATGAGCAGTGGARTCS

ek bk deowodeowd hok ok Kok Wk dodok b K AN Nk ok wd kKW Kok ok Wb e LS

lsxl.Hs (SEQ ID NO:7) CCACTCCCCCCGGAGTCCCAGEGGATGGGACCAGGAGCCCGCCAGGGAGCAGGCAGGCOT

Ls8rl.Rn (SEQ ID NO:1) CCACTCCCCACARGAGTCCCAGAACATGGGAGCAGGARCCCCTTCAAGAACAACCAAGGEG
lerl.Mm (SEQ ID NO:13) CUACTCCCCTCGGAGTCCCAGAACATGGCAGCAGGARCCCCTTCAAGARCAGCCARGAGS
e dr ok oWk ko Rk koW b W kW L I B S ] kW L LI S O 4

lerl.Hs (SEQ ID NO:7) GGEGCTGGCEGGCCAGGUGECCCCGEECCCGLCTCCCTGOACGCCCTGGACGACCTCACCIC
—

lsrl.Rn (SEQ ID NOC:1) TGETTGGGECTCTEGEACGCCCTCGGGCCCGCTCTGTGCATCCTCTAGATGATATCAACSG

1eXl.Mm (SEQ ID NO:13} TGITTGGGGGTCTGEECGECCTCEGECCCGCTCTOTGGATGCTCTAGATGACATCAACCG

kok  kdkw  kE g *okhk ke AR WF AR RANKRIE kKRR R ww AN Kk K% LAS B D 4

FIG. /7C
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GCCGAGCACCGUIGAGTCAGGGABCAGE TCTCCCACGAGTAATEGTGGGAGARGCCGGGE
GCCTGGCTCCACTGRATCAGGACSGTCTTCTCCCCCAAGTAGTGGACGGAGAGGACEGGEC
GCCTGGCTCCACTGAATCAGGAAGGTCTTCTCCCCCARGTAGTGGACGGAGAGGGCGGCT

wH W K K E K WK wAR RN w R R WXk KR W N WHERHE o AR EwWT

CTACRTGCCCICECEGAGCCGCAGCCOGGACGACCTCTATGACCARGACSACTCCAGGGA
CTATGCACCTCCAAGARAGTCGCAGCCGGGATGACCTCTATGACCCGGACGATCCTALGGA
CTATGCACCTCCGAGAAGTCGCAGCCGGGATGACCTCTATGACCCCGACGATCCTAGAGA

*ww X W w HORK O RRKRFERE A KK RERH U IR KR b kW W WK E W LIS I

CTTCCCACGCTCCCGGGACCCCCACTAC - - -GACGACTTCAGGTCTCGGGAGCGCCCTCC
CTTGCCACATTCCCGAGATCCCCACTATTATGACGACATCAGGTCTAGAGA - - - TCCACG
CTTGCCACATTCCCGAGATCCCCACTATTATGATCATTTGAGETCTAGGGA - » ~TCTACG

Wk ok ok Whwdr ok Wk hk ARk ok ok dew W dwdhok AW W W L

TGCCGACCCCAGG TCCCACCACCACCGTACCCEGCACC CTCGGOACAACGECTCCAGTTC
TGCTGACCCCAGATCCCGTCAGC - - -GATCCCGAGATCCTCGGGATGCTGGCTTCAGGTC
TGCTGACCCCAGATCCLGTCAGC - - -GATCCCACGATCOTCGGGATGCTGGCTTCAGHTC

ek W W R W N W W W L2 ] * * %k Ved R RN KWW Wk ok R w N K

CGGGGRCCTCCCCTATGATGGGCGGCTACTGCAGGAGGC TG TGAGGAAGAAGGCETCGGA
AAGGGACCCTCAGTATGATGGGCCACTAT TAGAACGAGGCTTTARAGAARARGGGCTCGCG
ACGGGACCCTCAGTATGATGGGCGACTCTTAGAAGAGGCTTTARAGAARRRRAGGGGC TGS

LR & 8 8] * LA R E R REEE RIS W OAW O WERKEHKN X ¥ WWKH ww Ak ok

GOASAGGAGGAGACCCCACAAGGAGGR v mm v v COAGGAAGAGGCUTACTALLCHCC
COAGAGAAGGAGGCTTTACACGGACGAACANAGA - ~ - CGARGAGGAGGGCCARATACCCDCC
GGAGAGARGACGCGTTTACAGGGAGCAAGAAGAAGRAGAAGAGSASGGCCACTATCCCCT

K HRHE W » HAK KK KWW W WW  WH WRWW W W Wk WW kW

CGCGCCGCCCCCGTACTCGGAGACCGACTCGCAGGTUGTCCCGAGAGCGCAGGUTCAAGAR
AGCACCTCCACCTTACTCAGAGRCTOACTCCCAGGCCTCACGGGAGAGGAGGCTGAARAA
AGCACCTCCBCCTTACTCTGAGACTGACTCGUAGGCCTCGAGGGAGCGGAGGATGAARRR

¥k kk kh Wk RNk kA kR wak ok k kW o W LA A R4 W okl ok ok k kW

GAACTTGGCCCTGAGTCGGGAAAGTTTAGTCGTCTGATCTGACGTT

CAATTTGGCCCTGAGTCGGGAAASTT TAGTCGTCTGATCC-ACGTTTTST -ATGTAGITT
GAATTTGECCCTGAGTCGEGAARGTTTAGTCGTCTGATCCCACGTT T TGTTATCTAGCTT

LA

WK R E W R W R E W WK R R W R R R R R R R R R LA R 2

TTGTACTITTTTTITRATTGGARTCAATATTGATGARACTTCAAGCCTAATAARARTGTCT
TTATACTTTTTTAATTGGAATATTGATGA - - ARCTCTTCACCARGCCTAATARRA - = - - -

FIG. /7D
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18rl.Hs (SEQ ID NO:7)  cvewememuvecnman.

lgrl . Rn (SEQ ID NO:1) AATCACARRDRARPARA
i1grl.Mm (SEQ ID NQ:ld) ~--=v-wr e

FIG. 7E
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LSR RECEPTOR, ITS ACTIVITY, ITS
CLONING, AND ITS APPLICATIONS TO THE
DIAGNOSIS, PREVENTION AND/OR
TREATMENT OF OBESITY AND RELATED
RISKS OR COMPLICATIONS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a divisional of U.S. application
Ser. No. 11/862,842, filed Sep. 27, 2007, which is a continu-
ation of U.S. application Ser. No. 10/650,507, filed Aug. 27,
2003, now U.S. Pat. No. 7,291,709, which is a divisional of
U.S. application Ser. No. 09/269,939, filed May 28, 1999,
now U.S. Pat. No. 6,635,431, which is the national stage of
international application No. PCT/IB98/01257, filed Aug. 6,
1998.

INTRODUCTION

[0002] The present invention relates to a new complex
receptor polypeptide LSR (Lipolysis Stimulated Receptor),
characterized by its functional activities, the cloning of the
cDNAs complementary to the messenger RNAs encoding
each of the subunits of the multimeric complex, vectors and
transformed cells, methods of diagnosis and of selection of
compounds which can be used as medicament for the preven-
tion and/or treatment of pathologies and/or of pathogeneses
such as obesity and anorexia, hyperlipidemias, atherosclero-
sis, diabetes, hypertension, and more generally the various
pathologies associated with abnormalities in the metabolism
of cytokines.

[0003] Obesity is a public health problem which is both
serious and widespread: in industrialized countries, a third of
the population has an excess weight of at least 20% relative to
the ideal weight. The phenomenon continues to worsen, in
regions of the globe whose economies are being modernized,
such as the Pacific islands, and in general. In the United
States, the number of obese people has passed from 25% at
the end of the 70s to 33% at the beginning of the 90s.
[0004] Obesity considerably increases the risk of develop-
ing cardiovascular or metabolic diseases. It is estimated that if
the entire population had an ideal weight, the risk of coronary
insufficiency would decrease by 25% and that of cardiac
insufficiency and of cerebral vascular accidents by 35%.
Coronary insufficiency, atheromatous disease and cardiac
insufficiency are at the forefront of the cardiovascular com-
plications induced by obesity. For an excess weight greater
than 30%, the incidence of coronary diseases is doubled in
subjects under 50 years. Studies carried out for other diseases
are equally eloquent. For an excess weight of 20%, the risk of
high blood pressure is doubled. For an excess weight 0of30%,
the risk of developing a non-insulin-dependent diabetes is
tripled. That of hyperlipidemias is multiplied by 6.

[0005] The list of diseases whose onset is promoted by
obesity is long: hyperuricemia (11.4% in obese subjects,
against 3.4% in the general population), digestive patholo-
gies, abnormalities in hepatic functions, and even certain
cancers.

[0006] Whether the physiological changes in obesity are
characterized by an increase in the number of adipose cells, or
by an increase in the quantity of triglycerides stored in each
adipose cell, or by both, this excess weight results mainly
from an imbalance between the quantities of calories con-
sumed and those of the calories used by the body. Studies on
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the causes of this imbalance have been in several directions.
Some have focused on studying the mechanism of absorption
of foods, and therefore the molecules which control food
intake and the feeling of satiety. Other studies have been
related to the basal metabolism, that is to say the manner in
which the body uses the calories consumed.

[0007] The treatments for obesity which have been pro-
posed are of four types. Food restriction is the most frequently
used. The obese individuals are advised to change their
dietary habits so as to consume fewer calories. This type of
treatment is effective in the short-term. However, the recidi-
vation rate is very high. The increase in calorie use through
physical exercise is also proposed. This treatment is ineffec-
tive when applied alone, but it improves, however, weight loss
in subjects on a low-calorie diet. Gastrointestinal surgery,
which reduces the absorption of the calories ingested, is
effective but has been virtually abandoned because of the side
effects which it causes. The medicinal approach uses either
the anorexigenic action of molecules involved at the level of
the central nervous system, or the effect of molecules which
increase energy use by increasing the production of heat. The
prototypes of this type of molecule are the thyroid hormones
which uncouple oxidative phosphorylations of the mitochon-
drial respiratory chain. The side effects and the toxicity of this
type of treatment make their use dangerous. An approach
which aims to reduce the absorption of dietary lipids by
sequestering them in the lumen of the digestive tube is also in
place. However, it induces physiological imbalances which
are difficult to tolerate: deficiency in the absorption of fat-
soluble vitamins, flatulence and steatorrhoea. Whatever the
envisaged therapeutic approach, the treatments of obesity are
all characterized by an extremely high recidivation rate.

[0008] The molecular mechanisms responsible for obesity
in humans are complex and involve genetic and environmen-
tal factors. Because of the low efficiency of the treatments
known up until now, it is urgent to define the genetic mecha-
nisms which determine obesity, so as to be able to develop
better targeted medicaments.

[0009] More than 20 genes have been studied as possible
candidates, either because they have been implicated in dis-
eases of which obesity is one of the clinical manifestations, or
because they are homologues of genes involved in obesity in
animal models. Situated in the 7q31 chromosomal region, the
OB gene is one of the most widely studied. Its product, leptin,
is involved in the mechanisms of satiety. Leptin is a plasma
protein of 16 kDa produced by the adipocytes under the action
of various stimuli. Obese mice of the ob/ob type exhibit a
deficiency in the leptin gene; this protein is undetectable in
the plasma of these animals. The administration of leptin
obtained by genetic engineering to ob/ob mice corrects their
relative hyperphagia and allows normalization of their
weight. This anorexigenic effect of leptin calls into play a
receptor of the central nervous system: the ob receptor which
belongs to the family of class 1 cytokine receptors. The ob
receptor is deficient in obese mice of the db/db strain. The
administration of leptin to these mice has no effect on their
food intake and does not allow substantial reduction in their
weight. The mechanisms by which the ob receptors transmit
the signal for satiety are not precisely known. It is possible
that neuropeptide Y is involved in this signalling pathway. It
is important to specify at this stage that the ob receptors are
not the only regulators of appetite. The Melanocortin 4 recep-
tor is also involved since mice made deficient in this receptor
are obese (Gura, 1997).
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[0010] The discovery of leptin and the characterization of
the leptin receptor at the level of the central nervous system
have opened a new route for the search for medicaments
against obesity. This model, however, rapidly proved disap-
pointing. Indeed, with only one exception (Montague et al.,
1997), the genes encoding leptin or its ob receptor have
proved to be normal in obese human subjects. Furthermore
and paradoxically, the plasma concentrations of leptin, the
satiety hormone, are abnormally high in most obese human
subjects. Most of the therapeutic research efforts in this direc-
tion have centered on the characterization of the effect of
leptin at the level of the central nervous system.

SUMMARY OF THE INVENTION

[0011] The present invention results from a focusing of the
research effort on the discovery of the mechanisms of leptin
elimination. The most widely accepted working hypothesis is
that the plasma levels of leptin are high in obese subjects
because this hormone is produced by the adipose tissue and
that the fatty mass is increased in obese subjects. The inven-
tors have formulated a different hypothesis and have postu-
lated that the concentrations of leptin are increased in obese
individuals because the clearance of this hormone is reduced.
This deficiency causes a leptin resistance syndrome and the
obese individual develops a suitable response to the high
concentrations of leptin. In this perspective, the treatment of
obese subjects ought to consist not in an increase in the leptin
levels but in a normalization thereof. At this stage, it is essen-
tial to recall that the ob type receptors are signalling type
receptors. These receptors can bind leptin at the level of the
plasma membrane but cannot cause the protein to enter inside
the cell for it to be degraded therein. The ob receptors are not
endocytosis receptors.

LSR Receptor

[0012] The inventors have characterized a receptor, in par-
ticular hepatic, called LSR receptor, whose activity is dual.
The LSR receptor allows, on the one hand, endocytosis of
lipoproteins, when it is activated by the free fatty acids, thus
serving as a pathway for the clearance of lipoproteins. This
pathway serves mainly, but not exclusively, for the clearance
of particles high in triglycerides of intestinal origin (Mann et
al., 1995). This activity, expressed most particularly at the
hepatic level, is dependent on the presence of free fatty acids
which, by binding to the receptor, induce a reversible change
in the conformation of this complex and allow it to bind, with
a high affinity, various classes of lipoproteins such as those
containing apoprotein B or apoprotein E.

[0013] On the other hand, under normal conditions, in the
absence of free fatty acids, the complex receptor LSR does
not bind lipoproteins, but is capable of binding a cytokine, in
particular leptin, and then of internalizing it and of degrading
it.

[0014] The present invention therefore relates to a purified
LSR receptor, in particular of hepatic cells, characterized in
that it is capable, in the presence of free fatty acids, of binding
lipoproteins, and in the absence of free fatty acids, of binding
a cytokine, preferably leptin.

[0015] According to the invention, this LSR receptor is, in
addition, characterized in that the bound lipoproteins or the
bound cytokine are incorporated into the cell and then
degraded, the bound lipoproteins containing in particular
apoprotein B or E.
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[0016] It should be understood that the invention does not
relate to the LSR receptors in a natural form, that is to say that
they are not taken in their natural environment but obtained by
purification from natural sources, or alternatively obtained by
genetic recombination, or alternatively by chemical synthesis
and capable, in this case, of containing non-natural amino
acids, as will be described below. The production of a recom-
binant LSR receptor, which may be carried out using one of
the nucleotide sequences according to the invention, is par-
ticularly advantageous because it makes it possible to obtain
an increased level of purity of the receptor.

[0017] More particularly, the invention relates to a purified
rat LSR receptor, characterized in that it comprises at least
one subunit having a molecular weight of about 66 kDa and a
subunit having a molecular weight of about 58 kDa.

[0018] Preferably, the purified rat LSR receptor of the
present invention is characterized in that it contains an o
subunit comprising the amino acid sequence of SEQ ID NO:2
or a sequence homologous thereto, or an ' subunit compris-
ing the amino acid sequence of SEQ ID NO:4 or a sequence
homologous thereto, and one, preferably three, § subunits
comprising the amino acid sequence of SEQ ID NO:6 or a
sequence homologous thereto.

[0019] The invention also relates to a purified mouse LSR
receptor, characterized in that it comprises at least one subunit
having a molecular weight of about 66 kDa and a subunit
having a molecular weight of about 58 kDa.

[0020] Preferably, the purified mouse LSR receptor of the
present invention is characterized in that it contains an o
subunit comprising the amino acid sequence of SEQ ID
NO:16 or a sequence homologous thereto, or an o' subunit
comprising the amino acid sequence of SEQ ID NO:17 or a
sequence homologous thereto, and one, preferably three, 3
subunits comprising the amino acid sequence of SEQ ID
NO:18 or a sequence homologous thereto.

[0021] The invention also relates to a purified human LSR
receptor, characterized in that it comprises at least one subunit
having a molecular weight of about 72 kDa and a subunit
having a molecular weight of about 64 kDa.

[0022] Preferably, the purified human LSR receptor of the
present invention is characterized in that it contains an o
subunit comprising the amino acid sequence of SEQ ID NO:8
or a sequence homologous thereto, or an ' subunit compris-
ing the amino acid sequence of SEQ ID NO:10 or a sequence
homologous thereto, and one, preferably three, 3 subunits
comprising the amino acid sequence of SEQ ID NO:12 or a
sequence homologous thereto.

[0023] A particularly preferred embodiment of the LSR
receptors of the present invention is a recombinant LSR
receptor obtained by expressing, in a recombinant host, one or
more nucleotide sequences according to the invention. This
preferred recombinant receptor consists of an o or o' subunit
and one, preferably three, [ subunits, in particular an o or '
subunit and three § subunits of a human LSR receptor.

Polypeptide Sequences of LSR

[0024] The invention relates to polypeptides, characterized
in that they are a constituent of an LSR receptor according to
the invention.

[0025] It should be understood that the invention does not
relate to the polypeptides in a natural form, that is to say that
they are not taken in their natural environment. Indeed, the
invention relates to the peptides obtained by purification from
natural sources, or alternatively obtained by genetic recom-
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bination, or alternatively by chemical synthesis, and capable,
in this case, of containing non-natural amino acids, as will be
described below. The production of a recombinant polypep-
tide, which may be carried out using one of the nucleotide
sequences according to the invention or a fragment of one of
these sequences, is particularly advantageous because it
makes it possible to obtain an increased level of purity of the
desired polypeptide.

[0026] The invention therefore relates to a purified, isolated
or recombinant polypeptide comprising a sequence of at least
5, preferably at least 10 to 15, consecutive amino acids of an
LSR receptor, as well as the homologues, equivalents or
variants of the said polypeptide, or one of their fragments.
Preferably, the sequence of at least 10 to 15 amino acids of the
LSR receptor is a biologically active fragment of an LSR
receptor.

[0027] More particularly, the invention relates to purified,
isolated or recombinant polypeptides comprising a sequence
of at least 10 to 15 amino acids of a rat LSR receptor, of a
mouse LSR receptor or of a human LSR receptor.

[0028] Inthe present description, the term polypeptide will
be used to also designate a protein or a peptide.

Nucleotide Sequences of LSR

[0029] The subject of the present invention is also purified
nucleic acid sequences, characterized in that they encode an
LSR receptor or a polypeptide according to the invention.
[0030] Theinvention relates to a purified nucleic acid, char-
acterized in that it comprises at least 8, preferably at least 10
and more particularly at least 15 consecutive nucleotides of
the polynucleotide of a genomic, cDNA or RNA sequence of
the LSR receptor, as well as the nucleic acid sequences
complementary to this nucleic acid.

[0031] More particularly, the invention relates to the puri-
fied, isolated or recombinant nucleic acids comprising a
sequence of at least 8, preferably at least 10 and more par-
ticularly at least 15 consecutive nucleotides of the polynucle-
otide of a nucleic sequence of a mouse L.SR receptor or of a
human LSR receptor.

[0032] The invention also relates to the variant, mutated,
equivalent or homologous nucleic sequences of the nucleic
sequences according to the invention, or one of their frag-
ments. It finally relates to the sequences capable of hybridiz-
ing specifically with the nucleic sequences according to the
invention.

[0033] The invention therefore also relates to the nucleic
acid sequences contained in the gene encoding the LSR
receptor, in particular each of the exons of the said gene or a
combination of exons of the said gene, or alternatively a
polynucleotide extending over a portion of one or more
exons. Preferably, these nucleic acids encode one or more
biologically active fragments of the human LSR receptor.
[0034] The present invention also relates to the purified
nucleic acid sequences encoding one or more elements for
regulating the expression of the LSR gene. Also included in
the invention are the nucleic acid sequences of the promoter
and/or regulator of the gene encoding the receptor according
to the invention, or one of their allelic variants, the mutated,
equivalent or homologous sequences, or one of their frag-
ments.

[0035] The invention also relates to the purified nucleic
sequences for hybridization comprising at least 8 nucleotides,
characterized in that they can hybridize specifically with a
nucleic sequence according to the invention.
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[0036] Preferably, nucleic acid fragments or oligonucle-
otides, having as sequences the nucleotide sequences accord-
ing to the invention can be used as probes or primers.

[0037] The invention also comprises methods for screening
c¢DNA and genomic DNA libraries, for the cloning of the
isolated ¢cDNAs and/or the genes coding for the receptor
according to the invention, and for their promoters and/or
regulators, characterized in that they use a nucleic sequence
according to the invention.

[0038] Thenucleic sequences, characterized in that they are
capable of being obtained by one of the preceding methods
according to the invention or the sequences capable ofhybrid-
izing with the said sequences, form part of the invention.

Vectors, Host Cells and Transgenic Animals

[0039] The invention also comprises the cloning and/or
expression vectors containing a nucleic acid sequence
according to the invention.

[0040] The vectors according to the invention, character-
ized in that they comprise elements allowing the expression
and/or the secretion of the said sequences in a host cell, also
form part of the invention.

[0041] The invention comprises, in addition, the host cells,
in particular the eukaryotic and prokaryotic cells, trans-
formed with the vectors according to the invention, as well as
the mammals, except man, comprising one of the said trans-
formed cells according to the invention.

[0042] Among the mammals according to the invention,
there will be preferred animals such as mice, rats or rabbits,
expressing a polypeptide according to the invention, the phe-
notype corresponding to the normal or variant LSR receptor,
in particular mutated of human origin.

[0043] These cells and animals can be used in a method of
producing a recombinant polypeptide according to the inven-
tion and can also serve as a model for analysis and screening.
[0044] The invention also relates to the use of a cell, of a
mammal or of a polypeptide according to the invention for
studying the expression and the activity of the receptor
according to the invention, and the direct or indirect interac-
tions between the said receptor and chemical or biochemical
compounds which may be involved in the activity of the said
receptor.

[0045] The invention also relates to the use of a cell, of a
mammal or of a polypeptide according to the invention for
screening a chemical or biochemical compound capable of
interacting directly or indirectly with the receptor according
to the invention, and/or capable of modulating the expression
or the activity of the said receptor.

Production of Polypeptides Derived from the LSR Receptor
[0046] The invention also relates to the synthesis of syn-
thetic or recombinant polypeptides of the invention, in par-
ticular by chemical synthesis or using a nucleic acid sequence
according to the invention.

[0047] The polypeptides obtained by chemical synthesis
and capable of comprising non-natural amino acids corre-
sponding to the said recombinant polypeptides are also
included in the invention.

[0048] The method of producing a polypeptide of the
invention in recombinant form is itself included in the present
invention, and is characterized in that the transformed cells
are cultured under conditions allowing the expression of a
recombinant polypeptide having a polypeptide sequence
according to the invention, and in that the said recombinant
polypeptide is recovered.
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[0049] The recombinant polypeptides, characterized in that
they are capable of being obtained by the said method of
production, also form part of the invention.

Antibodies

[0050] The mono- or polyclonal antibodies or fragments
thereof, chimeric or immunoconjugated antibodies, charac-
terized in that they are capable of specifically recognizing a
polypeptide or a receptor according to the invention, form
part of the invention.

[0051] There may be noted in particular the advantage of
antibodies specifically recognizing certain polypeptides,
variants or fragments, which are in particular biologically
active, according to the invention.

[0052] The invention also relates to methods for the detec-
tion and/or purification of a polypeptide according to the
invention, characterized in that they use an antibody accord-
ing to the invention.

[0053] The invention comprises, in addition, purified
polypeptides, characterized in that they are obtained by a
method according to the invention.

[0054] Moreover, in addition to their use for the purification
of polypeptides, the antibodies of the invention, in particular
the monoclonal antibodies, may also be used for the detection
of these polypeptides in a biological sample.

[0055] More generally, the antibodies of the invention may
be advantageously used in any situation where the expression,
normal or abnormal, of a polypeptide of the LSR receptor,
normal or mutated, needs to be observed.

Detection of Allelic Variability and Diagnosis

[0056] Also forming part of the invention are the methods
for the determination of an allelic variability, a mutation, a
deletion, a loss of heterozygosity or a genetic abnormality,
characterized in that they use a nucleic acid sequence or an
antibody according to the invention.

[0057] These methods relate to, for example, the methods
for the diagnosis of the predisposition to obesity, to the asso-
ciated risks, or to pathologies associated with abnormalities
in the metabolism of cytokines, by determining, in a biologi-
cal sample from the patient, the presence of mutations in at
least one of the sequences described above. The nucleic acid
sequences analysed may be either the genomic DNA, the
cDNA or the mRNA.

[0058] Nucleic acids or antibodies based on the present
invention can also be used to allow a positive and differential
diagnosis in a patient taken in isolation, or a pre-symptomatic
diagnosis in an at risk subject, in particular with a familial
history.

[0059] Inaddition, the detection of a specific mutation may
allow an evolutive diagnosis, in particular as regards the
intensity of the pathology or the probable period of its appear-
ance.

Screening of Compounds of Interest

[0060] Also included in the invention are the methods for
selecting chemical or biochemical compounds capable of
interacting, directly or indirectly, with the receptor or the
polypeptide or nucleotide sequences according to the inven-
tion, and/or allowing the expression or the activity of the LSR
receptor to be modulated.

[0061] The invention relates in particular to a method for
selecting chemical or biochemical compounds capable of
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interacting with a nucleic acid sequence contained in a gene
encoding an LSR receptor, the said method being character-
ized in that it comprises bringing a host cell expressing an
LSR receptor or a fragment of the said receptor into contact
with a candidate compound capable of modifying the expres-
sion or the regulation of the expression of the said nucleic
sequence, and detecting, directly or indirectly, a modification
of the expression or of the activity of the LSR receptor.
[0062] The invention also relates to a method for selecting
chemical or biochemical compounds capable of interacting
with the LSR receptor, the said method being characterized in
that it comprises bringing an L.SR receptor or a fragment of
the said receptor, or a host cell expressing an L.SR receptor or
a fragment of the said receptor, into contact with a candidate
compound capable of modifying the LSR activity, and detect-
ing, directly or indirectly, a modification of the activity of the
LSR receptor or the formation of a complex between the
candidate compound and the said LSR receptor or the said
polypeptide.

[0063] The invention comprises the compounds capable of
interacting directly or indirectly with an L.SR receptor as well
as the compounds capable of interacting with one or more
nucleic sequences of the LSR receptor. It also comprises the
chemical or biochemical compounds allowing the expression
or the activity of the receptor according to the invention to be
modulated. The compounds, characterized in that they were
selected by one of the methods according to the present inven-
tion, also form part of the invention.

[0064] In particular, among these compounds according to
the invention, there are preferred the antibodies according to
the invention, the polypeptides according to the invention, the
nucleic acids, oligonucleotides and vectors according to the
invention, or a leptin or one of its derived compounds, pref-
erably one of its protein variants, or leptins which are chemi-
cally modified or are obtained by genetic recombination, or
the protein gC1qR or one of its analogues, or one of their
fragments.

[0065] The invention comprises, finally, compounds
capable of modulating the expression or the activity of the
receptor according to the invention, as medicament for the
prevention of pathologies and/or of pathogeneses such as
obesity and anorexia, hyperlipidemias, atherosclerosis, dia-
betes, hypertension, and more generally the various patholo-
gies associated with abnormalities in the metabolism of
cytokines.

DETAILED DESCRIPTION

The LSR Receptor

[0066] The invention relates to a purified LSR receptor
(“Lipolysis Stimulated Receptor”), preferably hepatic, con-
sisting of at least one ct or o' subunit and at least one f§ subunit.
The o subunit has a molecular weight of about 66 kDa in rats
and in mice and of about 72 kDa in humans. The o' subunit
has a molecular weight of about 64 kDa in rats and in mice and
of about 70 kDa in humans. The f§ subunit has a molecular
weight of about 58 kDa in rats and in mice and of about 64
kDa in humans.

[0067] The inventors have formulated the hypothesis
according to which the most abundant, and probably the most
active, form of the LSR receptor is that in which an o or '
subunit and three [} subunits exist. It appears, however, pos-
sible that the o and o' subunits, on the one hand, and the
subunit, on the other, have distinct biological functions and
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that these functions can be performed in a cell independently
of their assembly in the form of a receptor.

[0068] The inventors have also observed that a complex can
form between the LSR receptor and the gC1qR receptor hav-
ing a molecular weight of about 33 kDa, or a homologous
protein. It appears that the gCIqR receptor is transiently
combined with the LSR receptor and that the presence of a
Cl1q protein or of homologous proteins makes it possible not
only to dissociate gC1qR from the LSR receptor but also to
activate the LSR receptor, including in the absence of fatty
acids.

Activity of the LSR Receptor and Applications

[0069] The present invention therefore relates to a receptor,
in particular of hepatic cells, characterized in that it is
capable, in the presence of free fatty acids, of binding lipo-
proteins, and in the absence of free fatty acids, of binding a
cytokine, preferably the bound leptin, lipoproteins and cytok-
ine being incorporated and then degraded by the cell, it being
possible for the said receptor, in addition, to bind the gC1gR
protein or one of its analogous proteins.

Clearance of Lipoproteins

[0070] The LSR receptor represents the principal pathway
for the elimination of lipoproteins of intestinal origin and of
particles high in triglycerides, in particular VL.DLs and chy-
lomicrons. The LSR receptor can also serve as a pathway for
the elimination of LDLs, particles high in cholesterol, which
are for the most part removed by the LDL receptor pathway,
but of which about 30% are eliminated at the hepatic level by
pathways different from the L.DL receptor.

[0071] The inventors have in fact demonstrated that the
LSR receptor is capable of binding lipoproteins, in particular
the lipoproteins high in triglycerides, and then of internaliz-
ing and degrading them. This lipoprotein clearance activity
by the receptor requires the presence of free fatty acids, for
example oleate, and is inhibited in the presence of antibodies
directed against LSR or against peptides derived from LSR.

Clearance of Cytokines

[0072] The inventors have also demonstrated that in the
absence of free fatty acids, for example oleate, the LSR recep-
tor is capable of binding cytokines, preferably leptin. The
leptin clearance function is, however, only possible if the
receptor has not bound fatty acids produced by the hepatic
lipase or by the hormone-sensitive lipase of the adipose tis-
sue. Once the cytokines have been bound, the LSR receptor
internalizes them and degrades them. This cytokine, prefer-
ably leptin, degradation activity is inhibited by antibodies
directed against LSR or against peptides derived from LSR.
[0073] The inventors have shown that it is the o subunit of
the LSR receptor which is most particularly involved in the
binding of cytokines, and preferably of leptin.

[0074] Furthermore, the inventors have shown, with the aid
of' mice, that, in vivo, the LSR receptors carry out the hepatic
capturing of cytokines, preferably of leptin.

[0075] Thehigh levels of leptin in all obese human subjects
can be explained by several molecular mechanisms which are
capable of reducing the hepatic clearance of leptin, including
in particular:

a) alteration of one or more genes for LSR, and/or of their
promoters;
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b) facilitation, by post-transcriptional modifications, of the
allosteric rearrangement allowing the passage from the cytok-
ine-competent conformation to the lipoprotein receptor con-
formation;

¢) deficiency in the transport of vesicles containing SR
from, or towards, the plasma membrane (this function
depends on the integrity of the cytoskeleton);

d) increase in the degradation of LSR;

e) increase in the lipid calorie ration which, by diverting the
receptor towards the clearance of lipoproteins, reduces in part
its capacity to degrade leptin.

Control of LSR Activity by the Cytokines

[0076] Finally, the inventors have demonstrated that cytok-
ines, preferably leptin, modulate the activity of the LSR
receptor in the presence of free fatty acids. More particularly,
the cytokines increase the lipoprotein clearance activity of the
LSR receptor and more precisely, the binding, internalization
and degradation of the VL.DLs and LDLs. This increase in the
LSR activity could be the result of the increase in the apparent
number of LSR receptor at the surface of the cells following
an increase in protein synthesis and following a mobilization
of endocytosis vesicles. In addition, the inventors have
shown, with the aid of mice, that, in vivo, cytokines, prefer-
ably leptin, are capable of reducing postprandial lipaemic
response.

[0077] Leptin, and probably other cytokines, are therefore
regulators of the activity of LSR. A syndrome of resistance to
leptin, or to other cytokines, can lead to a hypertriglyceri-
demia, which is either permanent or limited to the postpran-
dial phase.

Treatment of Obesity

[0078] The role played by LSR in the clearance of leptin
makes it possible to formulate a physiopathological model
which requires a revision of the strategies used for treating
obesity. It is indeed essential to reduce the concentrations of
leptin in obese human subjects in order to restore the physi-
ological fluctuations of this hormone.

[0079] Accordingly, it is possible to envisage using com-
pounds for the treatment of obesity allowing modulation of
the number of LSR receptors, of their recycling rate, or of the
change in their conformation, and/or allowing in particular:
1. leptinemia, and therefore the sensations of satiety and of
hunger, to be controlled;

2. normal leptin concentrations to be restored and normal
regulation of dietary habit by the normal perception of the
sensations of hunger and of satiety

3. triglyceridemia to be controlled;

4. the plasma concentrations of residues of chylomicrons,
highly atherogenic particles, to be regulated.

[0080] The role played by the LSR receptor in the hepatic
clearance of lipoproteins of intestinal region makes it possible
to envisage using compounds capable of modulating the
expression and/or the activity of LSR in order to modulate the
distribution of lipids of dietary origin between the peripheral
tissues, in particular the adipose tissues, and the liver. A
treatment of obesity will consist in promoting the hepatic
degradation of lipoproteins, and thereby reducing their stor-
age in the adipose tissue, and regulating their plasma concen-
trations. The latter effect makes it possible to envisage the use
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of such compounds to reduce the risks associated with obe-
sity, in particular the atherogenic risks.

Treatments of Anorexia and of Cachexia

[0081] It is possible to envisage using methods of regulat-
ing the activities of LSR to introduce treatments which make
it possible to overcome the vicious circle which characterizes
anorexia nervosa. By reducing the number of receptors, it
should be possible to promote weight gain in anorexic or
undernourished subjects.

[0082] Under these conditions, it is advantageous to selec-
tively inhibit the clearance of leptin by using synthetic pep-
tides or pharmacological molecules which either reduce the
synthesis of LSR or block its capacity to bind leptin and/or
lipoproteins, or alternatively increase the catabolism of the
receptor.

Treatment of Abnormalities in the Metabolism of Cytokines

[0083] Analysis ofthe primary structure of the . subunit of
LSR, as described below, shows a site homologous to the
cytokine binding sites present on their receptors, as well as
two routing signals which allow endocytosis and rapid deg-
radation of ligands in the lysozomes. This observation is new
in the sense that the cytokine receptors do not allow the
internalization and the degradation of ligands. These recep-
tors have been characterized on the basis of their intracellular
signalling properties.

[0084] Thus, in addition to it having the property of allow-
ing the proteolytic degradation of lipoproteins and of leptin, it
is highly probable that the LSR receptor also carries out the
degradation of other cytokines. This function can be studied
by virtue of the anti-L.SR antibodies and of transfected CHO
cells expressing the a subunit of LSR as described in
Example 4. The involvement of LSR in the clearance of
cytokines is essential because these molecules play an impor-
tant role in the regulation of the metabolism of lipids, of the
metabolism of glucose, and in the regulation of food intake
and of weight gain.

[0085] The molecular mechanisms by which the cytokines
modulate the physiological functions involved in obesity and
its complications are numerous and complex. It is worth
noting, however, the fact that abnormalities in the metabolism
of cytokines are associated with hypertriglyceridemia which
frequently accompanies viral, bacterial or protozoal infec-
tions. Moreover, cytokines, and more particularly Tumor
Necrosis Factor (TNF), induce a transient hypertriglyceri-
demia similar to that observed in certain forms of obesity-
related diabetes.

[0086] The reduction in the number of LSR receptors
expressed in the liver of obese mice could explain a deficiency
in the elimination of some cytokines, this deficiency causing
metabolic disruptions such as those found in obesity. The use
of'hepatic cells in culture, and of the various models of obese
animals cited below, will make it possible to determine,
among all the cytokines and more particularly those which
induce weight loss (IL-6, LIF, OSM, CNTF, IL-11,IL-12a, as
well as TNFa and TNFf), those which modulate the expres-
sion and/or the activity of LSR. The determination of such
cytokines can, for example, be carried out using methods such
as those presented in Examples 4 to 6.

[0087] Finally, analysis of the primary structure of the
LSR reveals potential phosphorylation sites. This opens the
perspective of a regulation of cellular activity by the LSR
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receptor. A particularly important example would be the
involvement of LSR in the regulation of the production of
“Acute Phase Proteins” under the impetus of various stimuli,
including cytokines.

[0088] The involvement of LSR in the clearance and the
degradation of cytokines may, in addition, not be limited to
the liver. Indeed, while it has been demonstrated that the
expression of LSR is predominantly hepatic, it is also certain
that the expression of this receptor is not limited to this organ.
Preliminary Northern-blot analysis on various human tissues
has been able to reveal, in addition to the hepatic products,
expression products in the kidney and in the testicle. A more
thorough analysis will make it possible to show the different
tissues expressing LSR in humans. In this perspective, LSR
could be involved in the degradation of cytokines not only at
the hepatic level, but also at the level of the peripheral tissues.
A deficiency in this activity could be involved in the patho-
genesis of autoimmune diseases, of multiple sclerosis and of
rheumatoid arthritis. Accumulation of cytokines is frequently
found in the pathogenesis of these diseases.

Polypeptide Sequences of the LSR Receptor

[0089] The invention relates to polypeptides, characterized
in that they are a constituent of an LSR receptor according to
the invention. The invention relates more particularly to the
polypeptides characterized in that they constitute the o, o' or
[ subunits of the LSR receptor.

[0090] The invention relates more particularly to a purified,
isolated or recombinant polypeptide comprising a sequence
of at least 5, preferably of at least 10 to 15 consecutive amino
acids of an LSR receptor, as well as the homologues, equiva-
lents or variants of the said polypeptide, or one of their frag-
ments. Preferably, the sequence of at least 10 to 15 amino
acids of the LSR receptor is a biologically active fragment of
an LSR receptor.

[0091] Preferably, the invention relates to purified, isolated
or recombinant polypeptides comprising a sequence of at
least 10 to 15 amino acids of a rat LSR receptor, of a mouse
LSR receptor or of a human LSR receptor.

[0092] Inafirstpreferred embodiment of the invention, the
polypeptide is characterized in that it comprises a sequence of
atleast 10to 15 consecutive amino acids of a sequence chosen
from the group comprising the sequences of SEQ ID NO:2,
SEQ ID NO:4 and SEQ ID NO:6, as well as the variants,
equivalents or homologues of this polypeptide, or one of their
fragments. Preferably, the polypeptide is a homologue or a
biologically active fragment of one of the abovementioned
sequences.

[0093] In a second preferred embodiment of the invention,
the polypeptide is characterized in that it comprises a
sequence of at least 10 to 15 consecutive amino acids of a
sequence chosen from the group comprising the sequences of
SEQ ID NO:16, SEQ ID NO:17 and SEQ ID NO:18, as well
as the variants, equivalents or homologues of this polypep-
tide, or one of their fragments. Preferably, the polypeptide is
a homologue or a biologically active fragment of one of the
abovementioned sequences.

[0094] Inathird preferred embodiment of the invention, the
polypeptide is characterized in that it comprises a sequence of
atleast 10to 15 consecutive amino acids of a sequence chosen
from the group comprising the sequences of SEQ ID NO:8,
SEQ ID NO:10 and SEQ ID NO:12, as well as the variants,
equivalents or homologues of this polypeptide, or one of their
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fragments. Preferably, the polypeptide is a homologue or a
biologically active fragment of one of the abovementioned
sequences.

[0095] Among the preferred polypeptides of the invention,
there will be noted particularly the polypeptides having the
human sequence SEQ ID NO:8, SEQ ID NO:10 or SEQ ID
NO:12, as well as those having the rat sequence SEQ ID
NO:2, SEQ ID NO:4 or SEQ ID NO:6, or those having the
mouse sequence SEQ ID NO:16, SEQ ID NO:17 or SEQ ID
NO:18. The fragments corresponding to the domains repre-
sented in FIGS. 1 to 6, whose positions on the sequences
corresponding to SEQ ID NO:2, 8 or 16, are indicated in
Tables 1, 3 and 4.

[0096] Finally, the invention also relates to the polypep-
tides of SEQ ID NO:29 and SEQ ID NO:30.

[0097] The present invention also relates to polypeptides
comprising the polypeptides described above, as well as their
homologous, equivalent or variant polypeptides, as well as
the fragments, preferably biologically active, of the said
polypeptides.

[0098] Among the polypeptides according to the invention,
also preferred are the polypeptides comprising or consisting
of an amino acid sequence chosen from the amino acid
sequences as described above, characterized in that the said
polypeptides are a constituent of the receptor according to the
invention.

Analysis of the Polypeptide Sequences of the a, o' and p
Subunits of the LSR Receptor

[0099] The systematic analysis of the products of the 3 rat
c¢DNAs described in the present application is schematically
represented in FIG. 1. The a subunit of the rat LSR receptor,
a protein encoded by the longer cDNA (LSR-Rn-2097), has
the following characteristics.

[0100] Potential glycosylation sites are found at positions
12-14 and 577-579. A potential site of attachment of gly-
cosaminoglycans is found at position 14-17.

[0101] Several phosphorylation sites are located at the level
of the NH,-terminal end (positions 193-196, 597-600, 169-
171, 172-174, 401-403, 424-426, 464-466, 467-469, 185-
188, 222-225, 436-439, 396-399, 504-507, 530-533, 624-
627, 608-615), suggesting that the latter is oriented towards
the intracellular region.

[0102] Moreover, the protein has, on the NH,-terminal
side, a hydrophobic amino acid sequence separated into two
parts by 2 amino acids inducing a hairpin structure in which
the two arms would consist of hydrophobic amino acids. It is
reasonable to assume that this region represents the fatty acid
binding site of LSR. The glove-finger structure thus produced
can accommodate an aliphatic hydrocarbon chain. The two
amino acids are, more precisely in the case of rat LSR, two
Prolines situated at positions 31 and 33 of the polypeptide
sequence of the o subunit.

[0103] Still on the NH,-terminal side is a consensus
sequence for binding to clathrin, a protein which lawns the
inner surface of the “coated pits” (Chen et al., 1990). These
specific regions of the plasma membrane allow rapid endocy-
tosis of membrane proteins. Such a consensus sequence is
found at the level of the LRP-a,-macroglobulin receptor, of
CRAM and of the LDL receptor (Herz et al., 1988; Leect al.,
1990; Goldstein et al., 1995). The consequence of a mutation
at this level is a substantial delay in the internalization of the
LDLs and induces familial hypercholesterolemia (Davis et
al., 1986).
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[0104] The receptor then possesses a hydrophobic amino
acid sequence which constitutes a potential transmembrane
domain. The length of this segment allows only one passage
across the phospholipid bilayer (Brendel et al., 1992).
[0105] Between this clathrin binding signal and the hydro-
phobic chain corresponding to the single transmembrane seg-
ment are 2 motifs LI et LL (Letourneur et al., 1992). These
two motifs are found in the following proteins: glut 4 glucose
carrier (Verhey et al., 1994); the nonvariant chain and the
histocompatibility complex class II (Zhong et al., 1997,
Parra-Lopez et al., 1997). These signals control endocytosis
and the intracellular addressing of proteins in the peripheral
membrane system.

[0106] On the C-terminal side, there is then a cysteine-rich
region which exhibits homology with the cytokine receptors
and more particularly: the TNF 1 and 2 (Tumor Necrosis
Factor 1 and 2) receptors; the low-affinity NGF (Nerve
Growth factor) receptor; the Shope fibroma virus TNF
soluble receptor; CD40, CD27 and CD30, receptors for the
cytokines CD40L, CD27L and CD30L; the T cell protein 4-1
BB, receptor for the putative cytokine 4-1BBL, the FAS anti-
gen (APO 1), receptor for the FASL protein involved in apo-
ptosis, the T cell 0X40 antigen, receptor for the cytokine
0X40L, and the vaccinia virus A53 protein (Cytokines and
their receptors, 1996; Banner et al., 1993).

[0107] In addition to this cysteine-rich segment, there is a
region of amino acids which are alternately charged + and -
(Brendel et al., 1992). This region provides a potential bind-
ing site for the apoprotein ligands Apo B and Apo E.

[0108] This region contains, in addition, an RSRS motif
found in lamin (Simos et al., 1994) and in SF2' (Krainer et al.,
1991).

[0109] The LSR o' form encoded by the LSR-Rn-2040

c¢DNA possesses all the domains described above based on
the LSR a sequence encoded by the LSR-Rn-2097 cDNA,
with the exception of the LI/LL element, whose Leucine
doublet is removed by alternative splicing. Although possess-
ing sequences which are very similar, the subunits o encoded
by LSR-Rn-2097 and o' encoded by LSR-Rn-2040 could
therefore differ in their recycling rate and their addressing.
The p form encoded by LSR-Rn-1893 does not possess a
transmembrane domain or a region rich in cysteines and
homologous to the cytokine receptors. However, it possesses
at the NH,-terminal level the hydrophobic region separated
by a repetition of prolines, the region rich in charged amino
acids and the RSRS motif. This constituent is probably posi-
tioned entirely outside the cell where it is bound via disul-
phide bridges either to the product of LSR-Rn-2040, or to that
of LSR-Rn-2097.

[0110] Table 1 below lists the different domains or motifs
described above, indicates whether or not they belong to each
of'the subunits of the LSR receptor, as well as the positions of
the start and end of the said domains or motifs, or of regions
carrying the said domains or motifs, as indicated in the
sequence of SEQ ID NO:2.

TABLE 1

Position on SEQ

ID NO: 2 Presence on:
Domain or motif Start End [¢3 o B
Potential fatty acid binding site 23 41 X X X
Potential clathrin binding site 104 107 X X X
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TABLE 1-continued

Position on SEQ

ID NO: 2 Presence on:
Domain or motif Start End [¢3 o B
Signal for transport:
LI 183 184 X X X
LL 195 196 X
Transmembrane domain 204 213 X X
Potential cytokine receptor site 214 249 X X
RSRS motif 470 473 X X X
Potential lipoprotein ligand 544 557 X X X

binding site

Comparison of the Polypeptide Sequences ofthe LSR Recep-
tors in Rats, Mice and Humans

[0111] The lengths ofthe polypeptide sequences, as well as
the sequence identifier numbers of their respective sequences
in the listing included, of the three types of subunit of the LSR
receptors according to the invention, in rats, mice and
humans, are indicated in Table 2a below.

TABLE 2a
Polypeptide Rat Mouse Human
a subunit 593 aa 594 aa 649 aa
(SEQ ID (SEQ ID (SEQ ID
NO: 2) NO: 16) NO: 8)
a' subunit 574 aa 575 aa 630 aa
(SEQ ID (SEQ ID (SEQ ID
NO: 4) NO:17) NO: 10)
f subunit 525 aa 526 aa 581 aa
(SEQ ID (SEQ ID (SEQ ID
NO: 6) NO: 18) NO: 12)
[0112] These polypeptide sequences were obtained from

each of the three corresponding cDNA sequences, in rats,
mice and humans, which will be described in detail later.
These polypeptide sequences were obtained from each of the
three corresponding cDNA sequences, in rats, mice and
humans, which will be described in detail later. The nomen-
clature used to designate these cDNA sequences, which
reflects their length in terms of nucleotides, as well as the
sequence identifier numbers of their respective sequences in
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amino acids long, and from LSR-Rn-2097, 593 amino acids
long (FIG. 2). The conservation of the protein sequences is
very high (respectively 80.2% and 82.2% identity for 591 and
590 overlapping amino acids). The functional domains iden-
tified in the protein sequence of the rat LSR o are found in the
human LSR o sequence as well as in that of the murine LSR
a (FIG. 2).

[0114] The human proteins corresponding to the LSR-Hs-
2005 (o) and LSR-Hs-1858 (B) forms have a predicted size of
630 and 581 amino acids respectively. The rat proteins cor-
responding to the LSR-Rn-2040 (') and LSR-Rn-1893 (j)
forms have a predicted size of 574 and 525 amino acids
respectively. The mouse proteins corresponding to the LSR-
Mm-1829 (') and LSR-Mm-1682 () forms have a predicted
size of 575 and 526 amino acids respectively. The alignment
of the three human forms (FIG. 3), of the three forms
described in rats (FIG. 4) and of the three forms described in
mice (FIG. 5) shows that in the three species, all the protein
forms conserve the NPGY signal for binding to clathrin and
the RSRS motif. The human (product of LSR-Hs-2062), rat
(product of LSR-Rn-2097) and mouse (product of LSR-Mm-
1886) long forms () exhibit all the functional characteristics
of LSR. The three short forms (f) (respective products of
LSR-Hs-1817, LSR-Rn-1893 and LSR-Mm-1682) lose the
di-leucine domain for lysosomal addressing, the transmem-
brane domain and the cytokine receptor signature. It is also
possible to observe that the three intermediate forms (o)
(product of LSR-Hs-2005, of LSR-Rn-2040 and LSR-Mn-
1829) lose the di-leucin domain, the transmembrane domain
and the domain corresponding to the cytokine receptor sig-
nature being conserved (FIGS. 3, 4 and 5). FIG. 6 finally
represents the proteins derived from the three cDNA forms
identified in humans, and the motifs carried by each of them
as a result of the splicing from which each is derived.
[0115] Table 3 below lists the different domains or motifs
described above, as well as the positions of the start and end
of the said domains or motifs, or of regions carrying the said
domains or motifs, as indicated in the mouse SEQ ID NO:16
sequence.

TABLE 3

Position on SEQ

ID NO: 16 Presence on:
the listing included, are presented in Table 2b below.
Domain or motif Start End a o P
TABLE 2b Potential fatty acid binding site 23 41 X X X
Potential clathrin binding site 104 107 X X X
cDNAc Rat Mouse Human Signal for transport:
a subunit LSR-Rn-2097 LSR-Mm-1886 LSR-Hs-2062
LI 183 184 X X X
(SEQ ID (SEQ ID (SEQ ID L 195 196 X
NO:1) NO:13) NO:7) Transmembrane domain 204 213 X X
o' subunit LSR-Rn-2040 LSR-Mm-1829 LSR-Hs-2005 . : :
SEO ID SEO ID SEO ID Potential cytokine receptor site 214 249 X X
¢ o-Qs) gre i ¢ o-Q9) RSRS motif 470 7 X X X
{3 subunit LSli—R_n-1893 LSI.{-Mm—1682 LSli—Hs—lSSS Potential lipoprotein ligand binding 544 558 X X X
it
(SEQ ID (SEQ ID (SEQ ID ste
NO: 5) NO: 15) NO: 11)
[0116] Table 4 below lists the different domains or motifs
[0113] The protein sequence, corresponding to the o sub- described above, as well as the positions of the start and end

unit of the LSR receptor, deduced from the LSR-Hs-2062
sequence has a length of 649 amino acids. It is aligned with
the protein sequences deduced from LSR-Mm-1886, 594

of the said domains or motifs, or of regions carrying the said
domains or motifs, as indicated in the human SEQ ID NO:8
sequence.



TABLE 4
Position on SEQ

ID NO: 8 Presence on:
Domain or motif Start End a o P
Potential fatty acid binding site 76 94 X X X
Potential clathrin binding site 157 160 X X X
Signal for transport:
LI 236 237 X X X
LL 248 249 X
Transmembrane domain 257 266 X X
Potential cytokine receptor site 267 302 X X
RSRS motif 527 530 X X X
Potential lipoprotein ligand binding 601 613 X X X
site
[0117] In conclusion, the similarity in the sequence and

structure of LSR which is described above makes it possible
to extrapolate to humans the observations made in rats and/or
mice.

[0118] Homologous polypeptide will be understood to
mean the polypeptides exhibiting, compared with the natural
polypeptide, certain modifications such as in particular a
deletion, truncation, extension, chimeric fusion and/or muta-
tion, in particular a point mutation. Among the homologous
polypeptides, those in which the amino acid sequence exhib-
its at least 80%, preferably 90%, homology with the amino
acid sequences of the polypeptides according to the invention
are preferred.

[0119] Equivalent polypeptide will be understood to mean
a polypeptide having at least one of the activities of the LSR
receptor, in particular the activity of the receptor for lipopro-
teins or chylomicrons, the activity of the receptor for cytok-
ine, in particular leptin, or the activity of the receptor for the
gC1g-R protein or one of its analogous proteins. Equivalent
polypeptide will also be understood to mean any polypeptide
resulting from the alternative splicing of the genomic nucleic
sequence encoding the polypeptides according to the inven-
tion.

[0120] Variant polypeptide (or protein variant) will be
understood to mean all the mutated polypeptides which may
exist, in particular in human beings, and which correspond in
particular to truncations, deletions and/or additions of amino
acid residues, substitutions or mutations, in particular point
mutations, as well as the artificial variant polypeptides which
will nevertheless be called variant polypeptides. In the
present case, the variant polypeptides will be in particular
partly associated with the onset and with the development of
obesity or anorexia. They may also be associated with the
onset and/or development of the risks or complications asso-
ciated with obesity, in particular at the cardiovascular level,
and/or of pathologies associated with abnormalities in the
metabolism of cytokines.

[0121] Polypeptide fragment is understood to mean a
polypeptide or a peptide encoded by a nucleic sequence com-
prising a minimum of 15 nucleotides or bases, preferably 20
bases or 30 bases. These fragments may comprise in particu-
lar a point mutation, compared with the normal polypeptide
sequence, or may correspond to specific amino acid
sequences of variant polypeptides, artificial or existing in
humans, such as those linked to a polymorphism linked in
particular to obesity or to the abovementioned pathologies.
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[0122] Biologically active fragment will be understood to
mean in particular a fragment of an amino acid sequence of a
polypeptide:

[0123] exhibiting at least one of the LSR receptor activi-
ties, in particular the lipoprotein receptor activity, or the
cytokine, particularly leptin, receptor activity and/or cell
signalling activity, and/or

[0124] capable of being recognized by an antibody spe-
cific for the receptor according to the invention, and/or

[0125] capable of being recognized by a compound
capable, for example by neutralizing the binding of a
ligand specific for the said receptor, of modulating the
activity of the LSR receptor, and/or

[0126] capable of modulating the addressing and/or cel-
Iular location of the LSR receptor, and/or

[0127] more generally constituting a biologically active
domain or motif of the LSR receptor.

[0128] Among the preferred biologically active fragments
according to the invention, there are in particular:

[0129] the fragments comprising a clathrin binding site,

[0130] the fragments comprising a fatty acid binding
site, in particular a fatty acid binding site comprising a
hydrophobic amino acid sequence separated into two
parts by two contiguous prolines, which induce a hairpin
structure whose arms consist of hydrophobic amino
acids,

[0131] the fragments comprising a hydrophobic region
constituting a transmembrane domain,

[0132] the fragments comprising a region capable of
controlling endocytosis and intracellular addressing of
the proteins in the peripheral membrane system, in par-
ticular a fragment comprising a site containing the LI
and LL motifs,

[0133] the fragments comprising a cytokine binding site,
in particular a site including a cysteine-rich region,

[0134] the fragments comprising a region defining a
potential binding site for lipoprotein ligands such as
ApoB and ApoE, in particular a region comprising a
sequence of amino acids alternately charged + and -,

and
[0135] the fragments comprising an RSRS motif.
0136] There are in particular among these fragments
p g g

polypeptides as defined in Tables 1, 2 and 4, or any fragments
of the nucleotides of SEQ ID NO:2, 8 or 16, comprising the
said polypeptides, and any equivalent, homologous or variant
fragments.

[0137] Other preferred fragments include antigenic pep-
tides such as those having the sequences SEQ 1D NOs:29 and
30.

Nucleotide Sequences of the LSR Receptor

[0138] The subject of the present invention is isolated
nucleic acid sequences, characterized in that they encode an
LSR receptor or a polypeptide according to the invention.
[0139] More particularly, the invention relates to a purified
nucleic acid, characterized in that it comprises at least 8,
preferably at least 10 and more particularly at least 15 con-
secutive nucleotides of the polynucleotide of SEQ ID NO:19,
as well as the nucleic acid sequences complementary to this
nucleic acid.

[0140] The invention also relates to a purified nucleic acid,
characterized in that it comprises at least 8, preferably at least
10 and more particularly at least 15 consecutive nucleotides
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of'the polynucleotide of SEQ ID NO:41, as well as the nucleic
acid sequences complementary to this nucleic acid.

[0141] The invention also relates to a purified nucleic acid
encoding the human LSR receptor, characterized in that it
comprises a nucleotide sequence corresponding to nucle-
otides 1898 to 21094, particularly to nucleotides 2001 to
20979, more particularly to nucleotides 2145 to 20979 of
SEQIDNO:19, as well as the nucleic acid sequences comple-
mentary to this nucleic acid.

[0142] The invention also relates to the nucleic acid
sequences contained in the gene encoding the human LSR
receptor, in particular each of the exons of the said gene or a
combination of exons of the said gene, or alternatively a
polynucleotide extending over a portion of one or more
exons. Preferably, these nucleic acids encode one or more
biologically active fragments of the human LSR receptor.

[0143] The invention also relates to a purified nucleic acid,
characterized in that it comprises a nucleotide sequence cor-
responding to nucleotides 1 to 1897 of SEQ ID NO:19, as
well as the nucleic acid sequences complementary to this
nucleic acid.

[0144] The invention also relates to a purified nucleic acid,
characterized in that it comprises a nucleotide sequence cor-
responding to nucleotides 21095 to 22976 of SEQ ID NO:19,
as well as the nucleic acid sequences complementary to this
nucleic acid.

[0145] The invention also relates to a purified nucleic acid,
characterized in that it comprises a nucleotide sequence cho-
sen from the group comprising the sequences of SEQ ID
NO:7, SEQ ID NO:9 and SEQ ID NO:11, as well as the
nucleic acid sequences complementary to this nucleic acid.

[0146] The invention also relates to a purified nucleic acid,
characterized in that it comprises a nucleotide sequence cho-
sen from the group comprising the sequences of SEQ ID
NO:1, SEQID NO:3 and SEQ ID NO:5, as well as the nucleic
acid sequences complementary to this nucleic acid.

[0147] The invention also relates to a purified nucleic acid,
characterized in that it comprises a nucleotide sequence cho-
sen from the group comprising the sequences of SEQ ID
NO:13, SEQ ID NO:14 and SEQ ID NO:15, as well as the
nucleic acid sequences complementary to this nucleic acid.

[0148] The invention also relates to a purified nucleic acid,
characterized in that it comprises a nucleotide sequence cor-
responding to nucleotides 1898 to 2001 of SEQ ID NO:19 or
preferably to nucleotides 1898 to 2144 of SEQ ID NO:19, as
well as the nucleic acid sequences complementary to this
nucleic acid.

[0149] The invention also relates to a purified nucleic acid,
characterized in that it comprises a nucleotide sequence cor-
responding to nucleotides 20980 to 21094 of SEQ ID NO:19,
as well as the nucleic acid sequences complementary to this
nucleic acid.

[0150] Among the nucleic acids according to the invention,
the nucleic acids having the nucleotide sequence chosen from
the group comprising the sequences of SEQ ID NO:7, SEQ
IDNO:9 and SEQ ID NO:11, the sequences of SEQ ID NO:1,
SEQ ID NO:3 and SEQ ID NO:5, as well as the sequences of
SEQ ID NO:13, SEQ ID NO:14 and SEQ ID NO:15, as well
as their complementary sequences, are preferred.

[0151] Also forming part of the invention are the variant,
mutated, equivalent or homologous sequences of the
sequences according to the invention, as well as their frag-
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ments and the nucleic sequences capable of hybridizing spe-
cifically with the sequences according to the invention.

Human Genomic Sequence

[0152] The invention therefore relates to the genomic
sequence of the human L.SR receptor, preferably the sequence
of SEQ ID NO:19, as well as their complementary sequences
or one of their allelic variants, the mutated, equivalent or
homologous sequences, or one of their fragments.

[0153] The gene for human LSR (SEQ ID NO:19) com-
prises 10 exons distributed over 21 094 bp. The size of the
exons is respectively: 356, 345, 120, 57, 147, 174, 60, 132,
626 and 141 bp (Table 5).

TABLE 5

EXON START END 5' SPLIC. BL 5' 3' SPLIC. BL 3!
Ex1 1898 2253 - - GTACGE +2
Ex2 3437 3781 caG +1 GTATGT +1
Ex3 12067 12186 caG +2 GTGAGT +1
Ex4 15047 15103 caG +2 GTACGE +1
Ex5 15668 15814 caG +2 GTAAGT +1
Ex6 19481 19654 caG +2 GTGAGE +1
Ex7 19801 19860 caG +2 GTGAGA +1
Ex8 19958 20089 TAG +2 GTAAGC +1
Ex9 20231 20856 caG +2 GTGAGE 0
Ex10 20946 21094 caG 0 -

[0154] The EXON column indicates the exons numbered

from 1 to 10 in the 5'-3' order of their position on the genomic
sequence. The START and END columns indicate respec-
tively the position of the first and of the last nucleotide of the
exon considered. The sequences of the splicing site bordering
the exon in 5' and 3 are indicated in the 5'SPLIC. and 3'SPLIC
columns. The BL 5'and BL 3' columns indicate the number of
bases in 5' and in 3', respectively, of an exon which will be
used in the reading frame of the messenger only after splicing.
For example: as exon 7 has a free base in 3', this exon can be
joined to the 5' end of exon 8 which has 2 free bases in 5'. The
combination 1 base+2 bases constitutes the codon which was
destroyed by the intron in the genomic sequence. Exon 7 may
be joined by its 3' end to any exon having two free bases in 5';
if the new codon created does not correspond to a stop codon,
the open reading frame will be conserved.

[0155] Exons 1 and 2 as well as 9 and 10 are necessarily
co-spliced, thus forming a 5' block corresponding to exons 1
and 2 and a 3' block corresponding to exons 9 and 10. The
functional minimal messenger, corresponding to the product
of these four exons, could therefore have a size of about 1331
bp. For the other exons, all the possible combinations make it
possible to conserve the open reading frame.

[0156] The size of the noncoding exons in 5' could not be
determined with precision. Indeed, the rat 5' UTR sequences
are too divergent from those of humans to finalize the analysis
of'these sequences and to identify the real 5' end of the human
LSR ¢DNA. This can be carried out by isolating the 5' end of
the human LSR messengers by the 5' end capture methods
developed by the inventors (WO 96/34981). The polyadeny-
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lation site described below is the only one which is present
before the USF2 gene, situated in 3' of the human L.SR gene.
Itis therefore very likely that the untranslated 3' region of this
gene is very short (of an estimated size of about 100 bp). All
the sizes given in relation to the human LSR ¢cDNA molecules
will therefore have to be adjusted according to the size of the
untranslated 5' end. The human ¢cDNA sequence obtained
taking into account all the exons deduced from the analysis of
the genomic sequence have a size of 2 158 bp. This form could
correspond to the LSR-Rn-2097 form.

[0157] The location of some of the signals for expression of
the nucleotide sequence of SEQ ID NO:19 is presented in
Table 6 which follows.

TABLE 6
Signal Start End
preferred ATG 2145 2147
other possible ATG 2001 2003
STOP 20977 20979
POLY Ad 21065 21070

[0158] The characteristic elements of the messenger RNA
molecule are described in the Signal column: Initiation of
translation (ATG), termination of translation (STOP) and
polyadenylation signal (POLY Ad). The Start and End col-
umns indicate the position as nucleotide for the start and end
of'these signals on the genomic sequence SEQ ID NO:19. An
ATG signal for initiation of translation is preferred to another
because it provides an environment which is more suitable for
initiation.

[0159] The present invention also relates to the purified
nucleic acid sequences encoding one or more elements for
regulating the expression of the human LSR gene. Also
included in the invention are the nucleic acid sequences of the
promoter and/or regulator of the gene encoding the receptor
according to the invention, or one of their allelic variants, the
mutated, equivalent or homologous sequences, or one of their
fragments.

[0160] The invention relates more particularly to a purified
nucleic acid situated in 5' of the coding sequence of the LSR
gene. This nucleic acid is characterized in that it comprises a
nucleotide sequence corresponding to nucleotides 1 to 1897
of SEQ ID NO:19, as well as the nucleic acid sequences
complementary to this nucleic acid. Shorter fragments of this
nucleic acid may also be used as promoters for expression of
the LSR gene or of any other sequence encoding a heterolo-
gous polypeptide.

[0161] The invention also relates to a purified nucleic acid
situated in 3' of the transcribed sequence of the LSR gene.
This nucleic acid is characterized in that it comprises a nucle-
otide sequence corresponding to nucleotides 21095 to 22976
of SEQ ID NO:19, as well as the nucleic acid sequences
complementary to this nucleic acid. Shorter fragments of this
nucleic acid can also be used as elements regulating the
expression of genes.

[0162] Finally, the invention also relates to the genomic
sequence of the human LSR receptor, preferably the sequence
of SEQ IDNO:41, as well as their complementary sequences,
or one or their allelic variants, the mutated, equivalent or
homologous sequences, or one of their fragments.

Comparison of the Genomic Organizations in Humans, Rats
and Mice

[0163] It is advantageous to note that a syntheny (conser-
vation of the organization of certain chromosomal regions
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between species) between the mouse chromosome 7 region
where the Lisch7 gene is located, in the immediate vicinity of
USF2, and the human chromosome 19 region 19q13, carrying
LSR, is well described. The organization of the two Lisch7/
LSR and USF2 genes is conserved between species. Like-
wise, Apo E, which is of a more centromeric location relative
to these genes, exists both in mice and in humans. It is remark-
able that the LSR lipoprotein receptor and one of their ligands
ApoE are located in the same chromosomal region. Indeed,
the receptor and the ligand are frequently co-regulated. Such
a situation would make it possible to envisage that the phe-
nomena observed in mice are applicable to humans.
Human, Rat and Mouse cDNA Sequences

[0164] The invention relates, in addition, to 3 different
c¢DNAs derived from the LSR receptor gene by alternative
splicing. These 3 cDNAs have been identified in humans, rats
and mice (Table 2b). They encode the three types of LSR
receptor subunits, & (long), o' (intermediate) and § (short).
The longest cDNA contains the totality of the 10 exons of the
gene. The intermediate cDNA does not comprise exon 4.
Finally, the shortest cDNA does not contain exons 4 and 5.
[0165] The human LSR-Hs-2062 c¢DNA nucleotide
sequence, encoding the o subunit of the LSR receptor, and the
rat LSR-Rn-2097 c¢cDNA nucleotide sequence are 78.6%
identical over 1 955 bp which overlap. These figures are
respectively 78.8% and 1 851 bp when the murine LSR-Mm-
1886 sequence (long form) is aligned with the human
sequence. This reflects a very high conservation of the nucleic
sequences between species. The highest divergence levels are
observed in the untranslated 5' end (when the sequence is
available), in the first coding exon and in the untranslated 3'
end (FIGS. 7A, 7B, 7C, 7D and 7E).

[0166] The invention therefore also relates to a purified
nucleic acid, characterized in that it is chosen from the group
comprising the sequences of SEQ ID NO:7, SEQ ID NO:9
and SEQ ID NO:11, the sequences SEQ ID NO:1, SEQ ID
NO:3 and SEQ ID NO:5, and the sequences SEQ ID NO:13,
SEQIDNO:14 and SEQ ID NO:15, as well as the nucleic acid
sequences complementary to this nucleic acid, or one of their
allelic variants, the mutated, equivalent or homologous
sequences, or one of their fragments.

[0167] The nucleic acids constituting the coding frames of
the abovementioned nucleic acids, between the codons for
initiation and for termination of translation, also form part of
the invention.

[0168] The nucleic acids encoding the polypeptide frag-
ments according to the invention are also part of the invention.
It will be particularly noted that the nucleic acids encode the
fragments described in Tables 1, 3 and 4.

[0169] Thus, Table 7 describes the position of such nucleic
acid fragments on the human sequence of SEQ ID NO:7.
TABLE 7
Position on the cDNA of
SEQ NO: 7
Domain or motif Start End
Potential fatty acid binding site 329 385
Potential clathrin binding site 572 583
Signal for transport:
LI 809 814
LL 845 850
Transmembrane domain 872 901
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TABLE 7-continued

Position on the cDNA of
SEQ NO: 7
Domain or motif Start End
Potential cytokine receptor site 902 1009
RSRS motif 1682 1693
Potential lipoprotein ligand binding site 1904 1942

[0170] The invention also relates to a purified nucleic acid
corresponding to the sequence of the S'UTR of the cDNAs
encoding the human LSR receptor. This nucleic acid is char-
acterized in that it comprises a nucleotide sequence corre-
sponding to nucleotides 1898 to 2001 of SEQ ID NO:19 or
preferably to nucleotides 1898 to 2144 of SEQ ID NO:19, as
well as the nucleic acid sequences complementary to this
nucleic acid. Shorter fragments of this nucleic acid can also
be used.

[0171] The invention also relates to a purified nucleic acid
corresponding to the sequence of the 3'UTR of the cDNAs
encoding the LSR receptor. This nucleic acid is characterized
in that it comprises a nucleotide sequence corresponding to
nucleotides 20980 to 21094 of SEQ ID NO:19, as well as the
nucleic acid sequences complementary to this nucleic acid.
Shorter fragments of this nucleic acid can also be used.
[0172] The invention also relates to the purified nucleic
acids corresponding respectively to the sequences of the
S'UTR or of the 3'UTR of the ¢cDNAs encoding the rat or
mouse LSR receptor. Shorter fragments of this nucleic acid
can also be used.

[0173] The S'UTR and 3'UTR may contain elements (“re-
sponsive elements” and “enhancers”) which are involved in
the regulation of transcription and of translation. These
regions have in particular a role in the stability of the mRNAs.
Furthermore, the S'UTR comprises the Shine-Delgarno motif
which is essential for the translation of the mRNA.

[0174] Nucleic acid, nucleic sequence or nucleic acid
sequence are understood to mean an isolated natural, or a
synthetic, DNA and/or RNA fragment comprising, or other-
wise, non-natural nucleotides, designating a precise succes-
sion of nucleotides, modified or otherwise, allowing a frag-
ment, a segment or a region of a nucleic acid to be defined.
[0175] Equivalent nucleic sequences are understood to
mean nucleic sequences encoding the polypeptides according
to the invention taking into account the degeneracy of the
genetic code, the complementary DNA sequences and the
corresponding RNA sequences, as well as the nucleic
sequences encoding the equivalent polypeptides.

[0176] Homologous nucleic sequences are understood to
mean the nucleic sequences encoding the homologous
polypeptides and/or the nucleic sequences exhibiting a level
of homology of at least 80%, preferably 90%. According to
the invention, the homology is only of the statistical type,
which means that the sequences have a minimum of 80%,
preferably 90%, of nucleotides in common. They are prefer-
ably sequences capable of hybridizing specifically with a
sequence of the invention. Preferably, the specific hybridiza-
tion conditions will be like those found in the examples, or
such that they ensure at least 95% homology.

[0177] The length of these nucleic sequences for hybrid-
ization can vary from 8, 10, 15, 20 or 30 to 200 nucleotides,
particularly from 20 to 50 nucleotides, more particularly from
20 to 30 nucleotides.
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[0178] Allele or allelic variant will be understood to mean
the natural mutated sequences corresponding to polymor-
phisms present in human beings and, in particular, to poly-
morphisms which can lead to the onset and/or to the devel-
opment of obesity or of anorexia. These polymorphisms can
also lead to the onset and/or to the development of risks or
complications associated with obesity, in particular at the
cardiovascular level, and/or of pathologies associated with
abnormalities in the metabolism of cytokines.

[0179] Mutated nucleic sequences are understood to mean
the nucleic sequences comprising at least one point mutation
compared with the normal sequence.

[0180] While the sequences according to the invention are
in general normal sequences, they are also mutated sequences
since they comprise at least one point mutation and preferably
at most 10% of mutations compared with the normal
sequence.

[0181] Preferably, the present invention relates to mutated
nucleic sequences in which the point mutations are not silent,
that is to say that they lead to a modification of the amino acid
encoded in relation to the normal sequence. Still more pref-
erably, these mutations affect amino acids which structure the
LSR complex and/or receptor or the corresponding domains
and fragments thereof. These mutations may also affect
amino acids carried by the regions corresponding to the
receptor sites, for lipoproteins or cytokines, in particular lep-
tin, or to sites for binding of cofactors, in particular or free
fatty acids, or alternatively to phosphorylation sites. These
mutations may also affect the sequences involved in the trans-
port, addressing and membrane anchorage of LSR.

[0182] In general, the present invention relates to the nor-
mal LSR polypeptides, the mutated LSR polypeptides as well
as fragments thereof and to the corresponding DNA and RNA
sequences, the LSR polypeptides designating polypeptides of
the receptor according to the invention.

[0183] According to the invention, the fragments of nucleic
sequences may in particular encode domains of receptors and
polypeptides possessing a function or a biological activity as
defined above, contain domains or regions situated upstream
or downstream of the coding sequence and containing ele-
ments for regulating the expression of the LSR gene or alter-
natively possessing a sequence allowing their use as a probe
oras a primer in methods of detection, identification or ampli-
fication of nucleic sequences. These fragments preferably
have a minimum size of 8, of 10 bases, and fragments of 20
bases, and preferably of 30 bases, will be preferred.

[0184] Among the nucleic fragments which may be of
interest, in particular for diagnosis, there should be men-
tioned, for example, the genomic intron sequences of the gene
for the LSR complex, such as in particular the joining
sequences between the introns and the exons, normal or
mutated.

[0185] The nucleic acid sequences which can be used as
sense or antisense oligonucleotides, characterized in that
their sequences are chosen from the sequences according to
the invention, also form part of the invention.

[0186] Among the nucleic acid fragments of interest, there
should thus be mentioned, in particular the antisense oligo-
nucleotides, that is to say whose structure ensures, by hybrid-
ization with the target sequence, inhibition of the expression
of the corresponding product. There should also be men-
tioned the sense oligonucleotides which, by interaction with
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the proteins involved in the regulation of the expression of the
corresponding product, will induce either inhibition, or acti-
vation of this expression.

[0187] The sequences carrying mutations which may be
involved in the promoter and/or regulatory sequences of the
genes for the LSR complex, which may have effects on the
expression of the corresponding proteins, in particular on
their level of expression, also form part of the preceding
sequences according to the invention.

[0188] The nucleic sequences which can be used as primer
or probe, characterized in that their nucleic sequence is a
sequence of the invention, also form part of the invention.
[0189] The present invention relates to all the primers
which may be deduced from the nucleotide sequences of the
invention and which may make it possible to detect the said
nucleotide sequences of the invention, in particular the
mutated sequences, using in particular a method of amplifi-
cation such as the PCR method, or a related method.

[0190] The present invention relates to all the probes which
may be deduced from the nucleotide sequences of the inven-
tion, in particular sequences capable of hybridizing with
them, and which may make it possible to detect the said
nucleotide sequences of the invention, in particular to dis-
criminate between the normal sequences and the mutated
sequences.

[0191] The invention also relates to the use of a nucleic acid
sequence according to the invention as a probe or a primer for
the detection and/or the amplification of a nucleic acid
sequence according to the invention.

[0192] All the probes and primers according to the inven-
tion may be labelled by methods well known to persons
skilled in the art, in order to obtain a detectable and/or quan-
tifiable signal.

[0193] The present invention also relates to the nucleotide
sequences which may comprise non-natural nucleotides, in
particular sulphur-containing nucleotides, for example, or
nucleotides of o or p structure.

[0194] The present invention relates, of course, to both the
DNA and RNA sequences, as well as the sequences which
hybridize with them, as well as the corresponding double-
stranded DNAs.

[0195] In the text which follows, the preceding DNA
sequences will be called genes for the LSR complex, whether
they are normal or pathologic sequences.

[0196] It should be understood that the present invention
does not relate to the genomic nucleotide sequences in their
natural chromosomal environment, that is to say in the natural
state. They are sequences which have been isolated, that is to
say that they have been collected directly or indirectly, for
example by copying (cDNA), their environment having been
at least partially modified.

[0197] Thus, this may also be both ¢cDNA and genomic
DNA, partially modified or carried by sequences which are at
least partially different from the sequences carrying them
naturally.

[0198] These sequences may also be termed non-natural.
[0199] The invention also comprises methods for screening
c¢DNA and genomic DNA libraries, for the cloning of the
isolated ¢cDNAs, and/or the genes coding for the receptor
according to the invention, and for their promoters and/or
regulators, characterized in that they use a nucleic sequence
according to the invention. Among these methods, there may
be mentioned in particular:
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[0200] the screening of cDNA libraries and the cloning
of the isolated cDNAs (Sambrook et al., 1989; Suggs et
al., 1981; Woo et al., 1979), with the aid of the nucleic
sequences according to the invention,

[0201] the screening of 5' end tag libraries (WO
96/34981) for nucleic sequences according to the inven-
tion, and thus the isolation of tags allowing the cloning
of complete cDNAs and the corresponding promoters
from genomic DNA libraries,

[0202] thescreening of genomic libraries, for example of
BACs, (Chumakov et al., 1992; Chumakov et al., 1995)
and, optionally, a genetic analysis by FISH (Cherifetal.,
1990) with the aid of sequences according to the inven-
tion, allowing isolation and chromosomal location, and
then the complete sequencing of the genes encoding the
LSR receptor.

[0203] Also included in the invention is a sequence, in
particular a genomic sequence encoding a receptor or a
polypeptide according to the invention, or a nucleic acid
sequence of a promoter and/or regulator of a gene encoding a
receptor or a polypeptide according to the invention, or one of
their allelic variants, a mutated, equivalent or homologous
sequence, or one of their fragments, characterized in that it is
capable of being obtained by one of the preceding methods
according to the invention, or a sequence capable of hybrid-
izing with the said sequences.

Vectors, Host Cells and Transgenic Animals

[0204] The invention also comprises the cloning and/or
expression vectors containing a nucleic acid sequence
according to the invention.

[0205] The vectors according to the invention, character-
ized in that they comprise the elements allowing the expres-
sion and/or the secretion of the said sequences in a host cell,
also form part of the invention.

[0206] The vectors characterized in that they comprise a
promoter and/or regulator sequence according to the inven-
tion, or a sequence for cellular addressing according to the
invention, or one of their fragments, also form part of the
invention.

[0207] The said vectors will preferably comprise a pro-
moter, signals for initiation and termination of translation, as
well as appropriate regions for regulation of transcription.
They must be able to be stably maintained in the cell and may
optionally possess particular signals specifying the secretion
of the translated protein.

[0208] These different control signals are chosen according
to the cellular host used. To this end, the nucleic acid
sequences according to the invention may be inserted into
autonomously replicating vectors inside the chosen host, or
integrative vectors of the chosen host.

[0209] Amongthe autonomously replicating systems, there
will be preferably used according to the host cell, systems of
the plasmid or viral type, it being possible for the viral vectors
to be in particular adenoviruses (Perricaudet et al., 1992),
retroviruses, poxviruses or herpesviruses (Epstein et al.,
1992). Persons skilled in the art know the technologies which
can be used for each of these systems.

[0210] When the integration of the sequence into the chro-
mosomes of the host cell is desired, it will be possible to use,
for example, systems of the plasmid or viral type; such
viruses will be, for example, retroviruses (Temin, 1986), or
AAVs (Carter, 1993).
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[0211] Such vectors will be prepared according to the
methods commonly used by persons skilled in the art, and the
clones resulting therefrom may be introduced into an appro-
priate host by standard methods such as, for example, lipo-
fection, electroporation or heat shock.

[0212] The invention comprises, in addition, the host cells,
in particular eukaryotic and prokaryotic cells, transformed by
the vectors according to the invention, as well as transgenic
animals, except humans, comprising one of the said trans-
formed cells according to the invention.

[0213] Among the cells which can be used for these pur-
poses, there may of course be mentioned bacterial cells (Olins
and Lee, 1993), but also yeast cells (Buckholz, 1993), as well
as animal cells, in particular mammalian cell cultures (Ed-
wards and Aruffo, 1993), and in particular Chinese hamster
ovary cells (CHO), but also insect cells in which it is possible
to use methods using baculoviruses, for example (Luckow,
1993). A preferred cellular host for the expression of the
proteins of the invention consists of the CHO cells.

[0214] Among the mammals according to the invention,
there will be preferred animals such as mice, rats or rabbits,
expressing a polypeptide according to the invention, the phe-
notype corresponding to the normal or variant L.SR receptor,
in particular mutated of human origin.

[0215] Among the animal models more particularly of
interest here, there are in particular:

[0216] transgenic animals exhibiting a deficiency in one
of the components of LSR. They are obtained by
homologous recombination on embryonic stem cells,
transfer of these stem cells to embryos, selection of the
chimeras affected at the level of the reproductive lines,
and growth of the said chimeras;

[0217] transgenic mice overexpressing one or more of
the genes for the LSR complex of murine and/or human
origin. The mice are obtained by transfection of multiple
copies of the genes for the LSR complex under the
control of a strong promoter of an ubiquitous nature, or
selective for a type of tissue, preferably the liver;

[0218] transgenic animals (preferably mice) made defi-
cient in one or more of the genes for the LSR complex,
by inactivation with the aid of the LOXP/CRE recombi-
nase system (Rohlmann et al., 1996) or any other system
for inactivating the expression of a gene at a precise age
of the animal,

[0219] animals (preferably rats, rabbits, mice) overex-
pressing one or more of the genes for the LSR complex,
after viral transcription or gene therapy;

[0220] crossings of animals deficient in LSR (in particu-
lar mice) with animals deficient in, or overexpressing:

[0221] the LDL receptor (Herz et al., 1995; Ishibashi et
al., 1993)
[0222] hepatic lipase (Homanics et al., 1995; Kobayashi

etal., 1996)

[0223] apoprotein B (Purcellhuynh et al., 1995; Fan et
al., 1995)
[0224] apoprotein E (Plump et al., 1992; Zhang et al.,

1992; Huang et al., 1996)
[0225] apoClIl (Aalto-Setdla etal., 1992; Ito et al., 1990;
Maeda et al., 1994).
[0226] The production of transgenic animals, and the viral
or nonviral transfections will be preferably carried out on the
following rat and mouse lines:
[0227] Zucker rat (fa/fa) (Iida et al., 1996)
[0228] AKR/J mouse (West et al., 1992)
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[0229] ob/ob mouse (Zhang et al., 1994)
[0230] ob?j/ob? mouse (ibid)
[0231] tubby mouse (Kleyn et al., 1996; Nobben-Trauth

et al., 1996)

[0232] fat/fat (Heldin et al., 1995)
[0233] agoutimouse (Luetal., 1994; Manne et al., 1995)
[0234] db/db mouse (Chen et al., 1996).

[0235] The cells and mammals according to the invention

can be used in a method for the production of a polypeptide
according to the invention, as described below, and can also
serve as a model for analysis and screening.

[0236] The transformed cells or mammals as described
above can also be used as models so as to study the interac-
tions between the polypeptides of the LSR complex, between
these and their partners, chemical or protein compounds,
which are involved directly or indirectly in the activities of the
receptor for lipoproteins or the receptor for cytokines, and in
particular for leptin, and in order to study the different mecha-
nisms and interactions called into play according to the type
of activity, or according to whether a normal complex is
involved, or a complex in which at least one of the domains is
a variant.

[0237] In particular, they may be used for the selection of
products which interact with the LSR complex, or one of its
normal or variant domains, as cofactor or as inhibitor, in
particular a competitive inhibitor, or alternatively having an
agonist or antagonist activity on the conformational changes
in the LSR complex. Preferably, the said transformed cells
will be used as a model allowing, in particular, the selection of
products which make it possible to combat obesity or the
pathologies mentioned above. The said cells may also serve
for the detection of the potential risks posed by certain com-
pounds.

Production of Polypeptides Derived from the LSR Receptor
[0238] The invention also relates to the synthesis of syn-
thetic or recombinant polypeptides of the invention, in par-
ticular by chemical synthesis or by the use of a nucleic acid
sequence according to the invention.

[0239] The polypeptides according to the present invention
can be obtained by chemical synthesis using any of the
numerous known peptide syntheses, for example the tech-
niques using solid phases or techniques using partial solid
phases, by condensation of fragments or by a conventional
synthesis in solution.

[0240] When the compounds according to the present
invention are synthesized by the solid phase method, the
C-terminal amino acid is bound to an inert solid support and
comprises groups protecting its amino group at the alpha
position (and if necessary, protection on its functional side
groups).

[0241] At the end of this step, the group protecting the
amino-terminal group is removed and the second amino acid,
it too comprising the necessary protection, is bound.

[0242] The N-terminal protecting groups are removed after
each amino acid has been bound; on the other hand, the
protection is of course maintained on the side chains. When
the polypeptide chain is complete, the peptide is cleaved from
its support and the side protecting groups are removed.
[0243] The solid phase synthesis technique is well known
to a person skilled in the art. See in particular Stewart et al.
(1984) and Bodansky (1984).

[0244] The polypeptides obtained by chemical synthesis
and which may comprise corresponding non-natural amino
acids are also included in the invention.
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[0245] The method for the production of a polypeptide of
the invention in recombinant form is itself included in the
present invention, and is characterized in that the transformed
cells, in particular the cells or mammals of the present inven-
tion, are cultured under conditions allowing the expression of
a recombinant polypeptide encoded by a nucleic acid
sequence according to the invention, and in that the said
recombinant polypeptide is recovered.

[0246] Also forming part of the invention is a method for
the production of a heterologous polypeptide, characterized
in that it uses a vector or a host cell containing at least one of
the promoter and/or regulatory sequences according to the
invention, or at least one of the sequences for cellular address-
ing according to the invention, or one of their fragments.
[0247] The recombinant polypeptides, characterized in that
they are capable of being obtained by the said method of
production, also form part of the invention.

[0248] The recombinant polypeptides obtained as indi-
cated above may be both in glycosylated and nonglycosylated
form and may or may not have the natural tertiary structure.
[0249] These polypeptides may be produced from the
nucleic acid sequences defined above, according to tech-
niques for the production of recombinant polypeptides
known to persons skilled in the art. In this case, the nucleic
acid sequence used is placed under the control of signals
allowing its expression in a cellular host.

[0250] An effective system of production of a recombinant
polypeptide requires having a vector and a host cell according
to the invention.

[0251] These cells may be obtained by introducing into the
host cells a nucleotide sequence inserted into a vector as
defined above, and then culturing the said cells under condi-
tions allowing the replication and/or expression of the trans-
fected nucleotide sequence.

[0252] The methods for the purification of a recombinant
polypeptide which are used are known to persons skilled in
the art. The recombinant polypeptide may be purified from
cell lysates and extracts, from the culture medium superna-
tant, by methods used individually or in combination, such as
fractionation, chromatographic methods, immunoaffinity
techniques with the aid of specific mono- or polyclonal anti-
bodies, and the like.

[0253] A preferred variant consists in producing a recom-
binant polypeptide fused with a “carrier” protein (chimeric
protein). The advantage of this system is that it allows a
stabilization and a reduction in proteolysis of the recombinant
product, an increase in solubility during in vitro renaturation
and/or simplification of the purification when the fusion part-
ner has affinity for a specific ligand.

Antibodies

[0254] The mono- or polyclonal antibodies or fragments
thereof, chimeric or immunoconjugated antibodies, charac-
terized in that they are capable of specifically recognizing a
polypeptide or receptor according to the invention, also form
part of the invention.
[0255] Specific polyclonal antibodies may be obtained
from a serum of an animal immunized against, for example:
[0256] the LSR receptor purified from membranes of
cells carrying the said LSR receptor, by methods well
known to persons skilled in the art such as affinity chro-
matography using, for example, recombinant leptin as
specific ligand, or
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[0257] a polypeptide according to the invention, in par-
ticular produced by genetic recombination or by peptide
synthesis, according to the customary procedures, from
a nucleic acid sequence according to the invention.

[0258] There may be noted in particular the advantage of
antibodies specifically recognizing certain polypeptides,
variants or fragments, which are in particular biologically
active, according to the invention.

[0259] The specific monoclonal antibodies may be
obtained according to the conventional hybridoma culture
method described by Kohler and Milstein, 1975.

[0260] The antibodies according to the invention are, for
example, chimeric antibodies, humanized antibodies, Fab or
F(ab")2 fragments. They may also be in the form of immuno-
conjugates or of labelled antibodies so as to obtain a detect-
able and/or quantifiable signal.

[0261] The invention also relates to methods for the detec-
tion and/or purification of a polypeptide according to the
invention, characterized in that they use an antibody accord-
ing to the invention.

[0262] The invention comprises, in addition, purified
polypeptides, characterized in that they are obtained by a
method according to the invention.

[0263] Moreover, in addition to their use for the purification
of polypeptides, the antibodies of the invention, in particular
the monoclonal antibodies, may also be used for the detection
of these polypeptides in a biological sample.

[0264] They thus constitute a means for the immunocy-
tochemical or immunohistochemical analysis of the expres-
sion of the polypeptide of the LSR receptor on specific tissue
sections, for example by immunofluorescence, gold label-
ling, enzymatic immunoconjugates.

[0265] They make it possible in particular to detect abnor-
mal expression of these polypeptides in the biological tissues
or samples, which makes them useful for the detection of
abnormal expression of the LSR receptor or for monitoring
the progress of the method of prevention or treatment.
[0266] More generally, the antibodies of the invention may
be advantageously used in any situation where the expression
of a polypeptide of the LSR receptor, normal or mutated,
needs to be observed.

Detection of Allelic Variability and Diagnosis

[0267] Also forming part of the invention are the methods
for the determination of an allelic variability, a mutation, a
deletion, a loss of heterozygosity or a genetic abnormality,
characterized in that they use a nucleic acid sequence or an
antibody according to the invention.

[0268] These methods relate to, for example, the methods
for the diagnosis of predisposition to obesity, to the associated
risks, or to pathologies associated with abnormalities in the
metabolism of cytokines, by determining, in a biological
sample from the patient, the presence of mutations in at least
one of the sequences described above. The nucleic acid
sequences analysed may be either the genomic DNA, the
cDNA or the mRNA.

[0269] It will also be possible to use nucleic acids or anti-
bodies based on the present invention in order to allow a
positive and differential diagnosis in a patient taken in isola-
tion. The nucleic sequences will be preferably used for a
pre-symptomatic diagnosis in an at risk subject, in particular
with a familial history. It is also possible to envisage an
ante-natal diagnosis.
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[0270] Inaddition, the detection of a specific mutation may
allow an evolutive diagnosis, in particular as regards the
intensity of the pathology or the probable period of its appear-
ance.

[0271] The methods allowing the detection of a mutation in
a gene compared with the natural gene are, of course, highly
numerous. They can essentially be divided into two large
categories. The first type of method is that in which the
presence of a mutation is detected by comparing the mutated
sequence with the corresponding nonmutated natural
sequence, and the second type is that in which the presence of
the mutation is detected indirectly, for example by evidence
of the mismatches due to the presence of the mutation.
[0272] Thesemethods canuse the probes and primers of the
present invention which are described. They are generally
purified nucleic sequences for hybridization comprising at
least 8 nucleotides, characterized in that they can hybridize
specifically with a nucleic sequence chosen from the group
comprising SEQ 1D NO:1, SEQ ID NO:3, SEQ ID NO:5,
SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:11, SEQ ID
NO:13, SEQID NO:14 SEQ ID NO:15, SEQ ID NO:19 and
SEQ ID NO:41. Preferably, the specific hybridization condi-
tions are like those defined in the examples, or such that they
ensure at least 95% homology. The length of these nucleic
sequences for hybridization can vary from 8, 10, 15, 20 or 30
to 200 nucleotides, particularly from 20 to 50 nucleotides,
more particularly from 20 to 30 nucleotides.

[0273] Among the methods for the determination of an
allelic variability, a mutation, a deletion, a loss of heterozy-
gocity or a genetic abnormality, the methods comprising at
least one stage for the so-called PCR (polymerase chain reac-
tion) or PCR-like amplification of the target sequence accord-
ing to the invention likely to exhibit an abnormality with the
aid of a pair of primers of nucleotide sequences according to
the invention are preferred. The amplified products may be
treated with the aid of an appropriate restriction enzyme
before carrying out the detection or assay of the targeted
product.

[0274] PCR-like will be understood to mean all methods
using direct or indirect reproductions of nucleic acid
sequences, or alternatively in which the labelling systems
have been amplified, these techniques are of course known, in
general they involve the amplification of DNA by a poly-
merase; when the original sample is an RNA, itis advisable to
carry out a reverse transcription beforehand. There are cur-
rently a great number of methods allowing this amplification,
for example the so-called NASBA “Nucleic Acid Sequence
Based Amplification” (Compton 1991), TAS “Transcription
based Amplification System” (Guatelli et al., 1990), LCR
“Ligase Chain Reaction” (Landegren et al., 1988), “Endo
Run Amplification” (ERA), “Cycling Probe Reaction”
(CPR), and SDA “Strand Displacement Amplification”
(Walker et al., 1992), methods well known to persons skilled
in the art.

[0275] The invention comprises, in addition, methods for
the diagnosis of pathologies and/or pathogeneses correlated
with abnormal expression of a polypeptide and/or a receptor
according to the invention, characterized in that an antibody
according to the invention is brought into contact with the
biological material to be tested, under conditions allowing the
possible formation of specific immunological complexes
between the said polypeptide and the said antibody, and in
that the immunological complexes possibly formed are
detected.
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[0276] Mutations in one or more genes of the LSR complex
may be responsible for various modifications of their product
(s), which modifications can be used for a diagnostic
approach. Indeed, modifications of antigenicity can allow the
development of specific antibodies. The discrimination
between the various conformations of LSR can be achieved
by these methods. All these modifications may be used in a
diagnostic approach by virtue of several well-known methods
based on the use of mono- or polyclonal antibodies recogniz-
ing the normal polypeptide or mutated variants, such as for
example using RIA or ELISA.

[0277] These diagnostic methods also relate to the methods
of diagnosis by imaging in vivo or ex vivo using the mono-
clonal or polyclonal antibodies according to the invention,
particularly those labelled and corresponding to all or part of
the mutated polypeptides (imaging with the aid of antibodies
coupled to a molecule which is detectable in PET-scan type
imaging, for example).

Screening of Compounds of Interest

[0278] Also included in the invention are the methods for
selecting the chemical or biochemical compound capable of
interacting, directly or indirectly, with the receptor according
to the invention, and/or allowing the expression or the activity
of'the said receptor to be modulated, characterized in that they
use a receptor, a nucleic acid, a polypeptide, a vector, a cell or
a mammal according to the invention.

Screening of Compounds Modifying the Activity of the LSR
Receptor

[0279] The invention relates to a method for screening
compounds modifying the activity of the LSR receptor, con-
sisting in measuring the effect of candidate compounds on
various parameters reflecting, directly or indirectly, taken
independently or in combination, an LSR receptor activity.
[0280] For the screening of compounds capable of modu-
lating the LSR activity for lipoprotein clearance, the preferred
principal effect is the effect of the compound on the activity of
binding, internalization and degradation of the lipoproteins
by the LSR receptor.
[0281] This effect can be analysed in the absence or in the
presence of free fatty acids, or of any other agent known to
induce or to inhibit the activity of LSR on the clearance of
lipoproteins, or in the absence or the presence of leptin, or of
any other agent capable of inducing or of inhibiting the LSR
function of cytokine clearance. It can, in addition, be mea-
sured in the absence or in the presence of agents capable of
promoting or reducing the lipase activities, either intracellu-
lar or extracellular, as well as in the presence or in the absence
of alternative known routes of degradation of lipoproteins.
[0282] Various indirect parameters can also be measured,
including the following:
[0283] the change in weight induced by the administra-
tion of the compound
[0284] the food intake induced by the administration of
the compound
[0285] the postprandial lipemic response induced by the
administration of the compound, before, during or after
ingestion of a meal, for example high in fat.
[0286] The selection of compounds capable of influencing
the plasma triglyceride concentrations, and/or the binding,
internalization and hepatic degradation of lipoproteins or par-
ticles high in triglycerides, will be preferred.
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[0287] For the screening of compounds capable of modu-
lating the LSR activity of clearance of cytokines, in particular
of leptin, the preferred principal effect is the effect of the
compound on the activity of binding, internalization and
hepatic degradation of cytokines by the LSR receptor, in the
absence or in the presence of free fatty acids.

[0288] The measurement of the binding, internalization
and/or degradation of lipids or of cytokines can be carried out,
for example, on hepatocytes or fibroblasts in culture, or on
any other cell expressing the LLSR receptor at its surface. The
cells will be preferably cells expressing a recombinant LSR
receptor, more particularly cells expressing a recombinant
LSR receptor and whose endogenous L.SR receptor would be
inactivated or absent. These cells may or may not express the
LDL receptor.

[0289] The screening of compounds modulating the LSR
activity preferably uses cells or model animals according to
the invention, in particular mice, rats or humans, more par-
ticularly those described above and in the examples which
follow.

Screening of Compounds Modifying the Expression of the
LSR Receptor

[0290] Screening may be used to test compounds capable
of moditying the level and/or the specificity of expression of
the LSR receptor either by binding competitively to the sites
for binding of transcription factors situated in the LSR pro-
moter or by binding directly to the transcription factors.
[0291] The level of expression of the LLSR receptor and its
location can be analysed by hybridization in solution with
large probes as indicated in Patent PCT WO 97/05277, the
teaching of this document being incorporated by reference.
Briefly, a cDNA or the genomic DNA for the LSR receptor or
alternatively a fragment thereof is inserted at a cloning site
situated directly downstream of a bacteriophage (T3, T7 or
SP6) RNA polymerase promoter in order to produce an anti-
sense RNA. Preferably, the insert comprises at least 100 con-
secutive nucleotides of the genomic sequence of the LSR
receptor or of one of the cDNAs of the present invention,
more particularly one or more of the cDNAs of SEQ ID NO:9,
SEQ ID NO:11 or SEQ ID NO:13. The plasmid is linearized
and transcribed in the presence of ribonucleotides comprising
modified ribonucleotides such as Biotin-UTP and Digoxige-
nin-UTP. An excess of this labelled RNA is hybridized in
solution with the mRNAs isolated from cells or from tissues
of'interest. The hybridizations are carried out under stringent
conditions (40-50° C. for 16 h in a solution containing 80%
formamide and 0.4 M NaCl, pH 7-8). The non-hybridized
probe is eliminated by digestion with ribonucleases specific
for single-stranded RNAs (CL3, T1, PhyM, U2 or A RNases).
The presence of modified nucleotides biotin-UTP allows the
capture of the hybrids on microtitre plates carrying streptavi-
dine. The presence of the DIG modification allows the detec-
tion and quantification of the hybrids by ELISA using anti-
DIG antibodies coupled to alkaline phosphatase.

[0292] A quantitative analysis of the expression of the gene
for the LSR receptor can also be carried out using DNA
templates, the term DNA templates designating a one-dimen-
sional, two-dimensional or multi-dimensional arrangement
of a plurality of nucleic acids having a sufficient length to
allow a specific detection of the expression of mRNAs
capable of hybridizing thereto. For example, the DNA tem-
plates may contain a plurality of nucleic acids derived from
genes for which it is desired to estimate the level of expres-
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sion. The DNA templates may include the genomic sequences
of LSR, that of a cDNA of the present invention, more par-
ticularly one or more of the cDNAs of SEQ ID NO:9, SEQ ID
NO:11 or SEQ ID NO:13, any sequences complementary
thereto or any fragments thereof. Preferably, the fragments
comprise at least 15, at least 25, at least 50, at least 100 or at
least 500 consecutive nucleotides of the nucleic sequences
from which they are derived.

[0293] For example, a quantitative analysis of the expres-
sion of the LSR receptor can be carried out with a DNA
template having the cDNA for the L.SR receptor as described
in Schena et al. (1995 and 1996). cDNAs for the LSR receptor
or fragments thereof are amplified by PCR and bound in the
form of a template from a 96-well microplate onto a sylated
microscope slide using a very fast automated machine. The
DNA template thus produced is incubated in a humid cham-
ber in order to allow its rehydratation. It is then rinsed once in
0.2% SDS for 1 min, twice in water for 1 min and once for 5
min in a sodium borohydride solution. The template is then
submerged in water for 2 min at 95° C., transferred into 0.2%
SDS for 1 min, rinsed twice with water, dried and stored in the
dark at 25° C.

[0294] The mRNAs of cells and of tissues are isolated or
obtained from a commercial source, for example the com-
pany Clontech. The probes are prepared by a reverse tran-
scription cycle. The probes are then hybridized with the DNA
template of 1 cm?® under a glass coverslip of 14x14 mm for
6-12 hours at 60° C. The template is washed for 5 min at 25°
C. in a washing buffer at low stringency (1xSSC/0.2% SDS)
and then for 10 min at room temperature in a highly stringent
buffer (0.1xSSC/0.2% SDS). The template is analysed in
0.1xSSC using a laser fluorescence microscope with a set of
appropriate filters. Measurements of precise differential
expression are obtained by taking the mean of the ratios of
two independent hybridizations.

[0295] A quantitative analysis of the expression of the LSR
receptor can also be carried out with cDNAs for the LSR
receptor or fragments thereof on DNA templates according to
the description by Pietu et al. (1996). The cDNAs for the LSR
receptor or fragments thereof are amplified by PCR and
bound to membranes. The mRNAs obtained from different
tissues or cells are labelled with radioactive nucleotides. After
hybridization and washing under controlled conditions, the
hybridized mRNAs are detected with a Phosphor Imager or
by autoradiography. The experiments are carried out in dupli-
cate and a quantitative analysis of the differentially expressed
mRNAs can be carried out.

[0296] Alternatively, the analysis of the expression of the
LSR receptor can be made with DNA templates at high den-
sity as described by Lockhart et al. (1996) and Sosnowski et
al. (1997). Oligonucleotides of 15 to 50 nucleotides, prefer-
ably about 20 nucleotides, extracted from genomic DNA or
c¢DNA sequences for the LSR receptor or of their comple-
mentary sequences are synthesized directly on a chip or syn-
thesized and then addressed onto the chip.

[0297] LSR cDNA probes labelled with an appropriate
compound such as biotin, digoxigenin or a fluorescent mol-
ecule are synthesized from a population of mRNA and are
fragmented into oligonucleotides of 50 to 100 nucleotides on
average. The probes thus obtained are then hybridized to a
chip. After washing as described in Lockhart et al (1996) and
an application of various electric fields (Sosnowski et al.
1997), the labelled compounds are detected and quantitied.
The hybridizations are duplicated. A comparative analysis of
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the intensity of the signals generated by the probes on the
same target oligonucleotide in various cDNA samples indi-
cates a differential expression of the mRNAs for the LSR
receptor.

[0298] The techniques mentioned above allow the analysis
of the levels of expression of the LSR receptor, in the same
cell or the same tissue depending on various conditions, for
example of induction or of noninduction, but also the analysis
of the tissue specificity of this expression, under conditions
which can also vary. It will be possible, by virtue of these
techniques, to analyse the expression of either of the subunits
of the LSR receptor, and more generally of different forms
derived from alternative splicing, by adequately defining the
probes.

[0299] The effect of compounds which are candidates for
modulating the level or the specificity of expression, or of
splicing of the different forms of the L.SR receptor can thus be
analysed on a large scale by exposing the cells which are the
source of messenger RNA, in particular the model cells
according to the invention, whether they express LSR natu-
rally or whether they are recombinant cells, to the said can-
didate compounds.

Screening of Compounds Interacting with the LSR Receptor
[0300] Another aspect of the present invention consists in
methods of identifying molecules capable of binding to the
LSR receptor. Such molecules can be used to modulate the
activity of the LSR receptor. For example, such molecules can
be used to stimulate or reduce the degradation of lipoproteins,
preferably of lipoproteins high in triglycerides, or of cytok-
ines, preferably of leptin. Such molecules can also be used to
inhibit the activation by leptin or the activation by free fatty
acids of the LSR activity.

[0301] Numerous methods exist for identifying ligands for
the LSR receptor. One of these methods is described in U.S.
Pat. No. 5,270,170, whose teaching is incorporated by refer-
ence. Briefly, a library is constructed which consists of ran-
dom peptides, comprising a plurality of vectors each encod-
ing a fusion between a peptide which is a candidate for
binding to the LSR receptor and a protein binding to DNA
such as the Lac repressor encoded by the lad gene. The vec-
tors for the library of random peptides also contain binding
sites for the proteins binding to DNA such as the LacO site
when the protein is the Lac repressor. The library of random
peptides is introduced into a host cell in which the fusion
protein is expressed. The host cell is then lysed under condi-
tions allowing the binding of the fusion protein to the sites of
the vector.

[0302] The vectors which have bound the fusion protein are
brought into contact with the immobilized LSR receptor, a
subunit of the immobilized LSR receptor or a fragment of the
immobilized LSR receptor under conditions allowing the
peptides to bind specifically. For example, the LSR receptor,
a subunit thereof or a fragment thereof comprising at least 10,
at least 20, at least 30, or more than 30 consecutive amino
acids can be immobilized by binding to a surface such as a
plate or a plastic particle.

[0303] The vectors which encode the peptides capable of
binding to the LSR receptor are specifically retained at the
surface by interactions between the peptide and the LSR
receptor, a subunit of the receptor or a fragment thereof.
[0304] Alternatively, molecules capable of interacting with
the LSR receptor can be identified using a double hybrid
system such as the Matchmaker Two Hybrid System 2.
According to the instructions of the manual accompanying
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the Matchmaker Two Hybrid System 2 (Catalogue No.
K1604-1, Clontech), whose teaching is incorporated by ref-
erence, the nucleic acids encoding the LSR receptor, a subunit
thereof or a fragment thereof comprising at least 10, at least
20, at least 30, or more than 30 consecutive amino acids are
inserted into an expression vector so that they are in phase
with the DNA encoding the DNA binding domain of the
transcription activator of yeast GAL4. The nucleic acids of a
library encoding proteins or peptides capable of interacting
with the LSR receptor are inserted into a second expression
vector so that they are in phase with the DNA encoding the
activation domain of the GAL4 activator. The yeasts are trans-
formed with the two expression plasmids and they are placed
in a medium which makes it possible to select the cells
expressing markers contained in each ofthe vectors as well as
those expressing the HIS3 gene whose expression is depen-
dent on GAL4. The transformed cells capable of growing on
a histidine-free medium are analysed for expression of LacZ
under the dependence of GAL4. The cells which grow in the
absence of histidine and express LacZ contain a plasmid
which encodes proteins or peptides which interact with the
LSR receptor, a subunit thereof or a fragment thereof com-
prising at least 10, at least 20, at least 30, or more than 30
consecutive amino acids thereof.

[0305] To study the interaction of the LSR receptor, a sub-
unit thereof or a fragment thereof comprising at least 10, at
least 20, at least 30, or more than 30 consecutive amino acids
with small molecules such as those generated by combinatory
chemistry, it is possible to use an HPLC-coupled microdialy-
sis as described in Wang et al. (1997), or an affinity capillary
electrophoresis as described in Busch et al. (1997), the teach-
ing of these documents being incorporated by reference.
[0306] In other methods, the peptides or small molecules
capable of interacting with the LSR receptor, a subunit
thereof or a fragment thereof comprising at least 10, at least
20, at least 30, or more than 30 consecutive amino acids may
be linked to detectable markers such as radioactive, fluores-
cent or enzymatic markers. These labelled molecules are
brought into contact with the immobilized LSR receptor, an
immobilized subunit thereof or an immobilized fragment
thereof comprising at least 10, at least 20, at least 30, or more
than 30 consecutive amino acids under conditions allowing a
specific interaction. After elimination of the molecules which
are not specifically bound, the bound molecules are detected
by appropriate means.

[0307] These methods may allow in particular the identifi-
cation of fatty acids or analogues capable of binding to the
fatty acid binding site on the LSR, of lipoproteins or ana-
logues, capable of binding to the lipoprotein binding site on
the LSR receptor, of leptin derivatives or analogues capable
of binding to the leptin binding site on the LSR, and of
derivatives of the gC1gR receptor or analogues capable of
binding to the gC1qR binding site on the LSR.

[0308] In addition, the peptides or small molecules which
bind to LSR, preferably to the binding sites on the LSR
receptor for fatty acids, lipoproteins, cytokines, in particular
leptin, or gC1qR or one of its analogous proteins, can be
identified by competition experiments. In such experiments,
the LSR receptor, a subunit thereof or a fragment thereof
comprising at least 10, at least 20, at least 30, or more than 30
consecutive amino acids is immobilized on a surface such as
aplastic support. Increasing quantities of peptides or of small
molecules are brought into contact with the immobilized LSR
receptor, an immobilized subunit thereof or an immobilized
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fragment thereof comprising at least 10, at least 20, at least 30,
or more than 30 consecutive amino acids in the presence of a
labelled ligand for the receptor, it being possible for this
ligand to be, for example, leptin, oleate, the LDLs or gC1qR.
The ligand for the LSR receptor may be labelled with a
radioactive, fluorescent or enzymatic marker. The capacity of
the molecule tested to interact with the L.SR receptor, a sub-
unit thereof or a fragment thereof comprising at least 10, at
least 20, at least 30, or more than 30 consecutive amino acids
is determined by measuring the quantity of labelled ligand
bound in the presence of the molecule tested. A decrease in
the quantity of bound ligand when the molecule tested is
present indicates that the latter is capable of interacting with
the LSR receptor, a subunit thereof or a fragment thereof
comprising at least 10, at least 20, at least 30, or more than 30
consecutive amino acids.

[0309] These methods can in particular allow the identifi-
cation of fatty acids or analogues capable of binding to the
fatty acid binding site on the LSR, of lipoproteins or ana-
logues, capable of binding to the lipoprotein binding site on
the LSR receptor, of leptin derivatives or analogues capable
of binding to the leptin binding site on the LSR, and of
derivatives of the gC1qR receptor or analogues capable of
binding to the gC1qR binding site on the LSR. The capacity
of such compounds, or of any other candidate compound, to
compete with the binding of oleates, lipoproteins, leptin or
gC1gR to LSR can be measured in particular.

[0310] The BIACORE technology can also be used to carry
out the screening of compounds capable of interacting with
the LSR receptor. This technology is described in Szabo et al.
(1995) and in Edwards and Leartherbarrow (1997), of which
the teaching is incorporated by reference, and makes it pos-
sible to detect interactions between molecules in real time
without the use of labelling. It is based on the phenomenon of
SPR (surface plasmon resonance). Briefly, the molecule to be
analysed is bound to a surface (typically using a carboxym-
ethyl dextran matrix). A light ray is directed onto the face of
the surface which does not contain the sample and is reflected
by the said surface. The SPR phenomenon causes a reduction
in the intensity of the reflected light with a specific combina-
tion of angle and of wavelength. The molecule binding events
cause a change in the refractive index at the surface which is
detected as a modification of the SPR signal. To carry out a
screening of compounds capable of interacting with the LSR
receptor, the LSR receptor, a subunit thereof or a fragment
thereof comprising at least 10, at least 20, at least 30, or more
than 30 consecutive amino acids, is immobilized on a surface.
This surface constitutes one face of a cell through which
passes the molecule to be tested. The binding of the molecule
to the LSR receptor, a subunit thereof or a fragment thereof
comprising at least 10, at least 20, at least 30, or more than 30
consecutive amino acids is detected by a change in the SPR
signal. The molecules tested may be proteins, peptides, car-
bohydrates, lipids or small molecules generated, for example,
by combinatory chemistry. The candidate proteins can be
extracted from any tissue, obtained from any species. The
BIACORE technology can also be used by immobilizing
eukaryotic or prokaryotic cells or lipid vesicles having an
endogenous or recombinant LSR receptor at their surface.
[0311] One of the main advantages of this method is that it
allows the determination of the association constants between
the LSR receptor and the interacting molecules. Thus, it is
possible to specifically select the molecules interacting with
high or low association constants.
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[0312] The proteins or other molecules interacting with the
LSR receptor, a subunit thereof or a fragment thereof com-
prising at least 10, at least 20, at least 30, or more than 30
consecutive amino acids can be identified using affinity col-
umns which contain the L.SR receptor, a subunit thereof or a
fragment thereof comprising at least 10, atleast 20, at least 30,
or more than 30 consecutive amino acids. The LSR receptor,
a subunit thereof or a fragment thereof comprising at least 10,
at least 20, at least 30, or more than 30 consecutive amino
acids may be attached to the column using conventional tech-
niques including chemical coupling to an appropriate column
matrix such as agarose, Affi Gel, or other matrices known to
a person skilled in the art. In another aspect of the invention,
the affinity column may contain chimeric proteins in which
the LSR receptor, a subunit thereof or a fragment thereof
comprising at least 10, at least 20, at least 30, or more than 30
consecutive amino acids would be fused, for example, with
glutathione S-transferase. The molecules to be tested which
are described above are then deposited on the column. The
molecules interacting with the LSR receptor, a subunit
thereof or a fragment thereof comprising at least 10, at least
20, at least 30, or more than 30 consecutive amino acids are
retained by the column and can be isolated by elution. In the
case where the molecules tested are proteins, they can then be
analysed on a 2-D electrophoresis gel as described in Ramun-
sen et al, (1997), of which the teaching is incorporated by
reference. Alternatively, the proteins or the other molecules
retained by the affinity column can be purified by electro-
phoresis and sequenced. A similar method can be used to
isolate antibodies, to screen “phage display” products or
“phage display” derived human antibodies.

Screening of Compounds Interacting with the Promoter and/
or Regulatory Sequences of the LSR Receptor

[0313] The invention also relates to a method of screening
compounds interacting with the promoter and/or regulatory
sequences of the LSR receptor.

[0314] Thenucleic acids encoding proteins interacting with
the promoter and/or regulatory sequences of the LSR receptor
gene, more particularly a nucleotide sequence corresponding
to nucleotides 1 to 1897 of SEQ ID NO:19 or a fragment
thereof, can be identified using a single hybrid system such as
that described in the manual accompanying the Matchmaker
One-Hybrid System from Clontech (Catalogue No. K1603-
1), of which the teaching is incorporated by reference. Briefly,
the target nucleotide sequence is cloned upstream of a select-
able marker gene and integrated into a yeast genome. The
yeasts containing the integrated marker gene are transformed
by a library containing fusions between cDNAs encoding
candidate proteins for binding to the promoter and/or regula-
tory regions of the gene for the LSR receptor and the yeast
transcription factor activating domain such as GAL4. The
yeasts are placed in a medium which makes it possible to
select the cells expressing the marker gene. The yeasts
selected contain a fusion protein capable of binding to the
promoter and/or regulatory target region. The cDNAs of the
genes encoding the fusion proteins are then sequenced. The
corresponding inserts can then be cloned into expression or
transcription vectors in vitro. The binding of the polypeptides
thus encoded to the promoter target sequences can be con-
firmed by techniques familiar to persons skilled in the art,
including gel retardation or protection to DNAse experi-
ments.

[0315] The screening of compounds capable of modifying
the expression of the LSR receptor by binding to its regula-
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tory and/or promoter sequences can also be carried out with
the aid of “reporter” genes. For example, a genomic region
situated in 5' of the coding sequence of the L.SR receptor,
more particularly a nucleotide sequence corresponding to
nucleotides 1 to 1897 of SEQ ID NO: 19 or a fragment thereof,
can be cloned into a vector such as pSEAP-Basic, pSEAP-
Enhancer, ppgal-Basic, ppgal-Enhancer, or pEGFP-1 avail-
able from Clontech. Briefly, each of these vectors contains
multiple cloning sites situated upstream of a marker gene
encoding an easily detectable protein such as alkaline phos-
phatase, -galactosidase or GFP (green fluorescent protein).
After insertion of the genomic region situated in 5' of the
coding sequence of the LSR receptor, more particularly a
nucleotide sequence corresponding to nucleotides 1 to 1897
of SEQ ID NO:19 or a fragment thereof, the level of expres-
sion of the marker proteins is measured and compared with a
vector containing no insert. The effect of candidate com-
pounds on the expression resulting from the regulatory and/or
promoter sequences of LSR can thus be evaluated.

[0316] The screening of the compounds capable of binding
to the regulatory and/or promoter regions of the gene for the
LSR receptor can also be carried out by gel retardation experi-
ments well known to persons skilled in the art and described
in Fried and Crothers (1981), Garner and Revzin (1981) and
Dent and Latchman (1993), of which the teaching is incorpo-
rated by reference. These experiments are based on the prin-
ciple that a DNA fragment bound to a protein migrates more
slowly than the same fragment without protein. Briefly, the
target nucleotide sequence is labelled. It is then brought into
contact either with a nuclear or total cell extract prepared so as
to contain the transcription factors, or with various com-
pounds to be tested. The interaction between the regulatory
and/or promoter region of the gene for the LSR receptor and
the transcription factor or compound is detected after electro-
phoresis by retardation of migration.

Compounds

[0317] The chemical or biochemical compounds, charac-
terized in that they make it possible to modulate the expres-
sion or the activity of the receptor according to the invention,
also form part of the invention.

[0318] The chemical or biochemical compounds, charac-
terized in that they are capable of interacting, directly or
indirectly, with the receptor according to the invention, also
form part of the invention.

The chemical or biochemical compounds, characterized in
that they are selected by the said methods defined above, also
form part of the invention.

[0319] In particular, among these compounds according to
the invention, a leptin or one of its derived compounds, pref-
erably one of its protein variants, or leptins which are chemi-
cally modified or which are obtained by genetic recombina-
tion, or one of their fragments, are preferred.

[0320] Compounds which make it possible to modulate the
expression or the activity of the receptor are understood to
mean the compounds which make it possible in particular to
reduce, stabilize or increase the number, the recycling rate
and/or the change in the conformation of the receptor accord-
ing to the invention, or to promote or inhibit the overall
activity or the activity of one of the domains of the said
receptor or alternatively to reestablish normal expression of
the said receptor in the case, for example, where a genetic
abnormality is observed. These compounds may, for
example, interact as ligands specific for the said receptor or
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for one of its domains as cofactor, or as inhibitor, in particular
a competitive inhibitor, or alternatively having an agonist or
antagonist activity on the conformational changes in the com-
plex. These compounds may also interact by neutralizing the
natural ligands specific for the said receptor and by thereby
inhibiting the receptor activity induced by these ligands.
[0321] Among these compounds, the compounds which
make it possible to modulate the number of polypeptides of
the said receptor, its recycling rate and/or the selectivity of
their activity, are preferred.

[0322] Also preferred are the compounds according to the
invention, characterized in that they allow an increase in the
total activity or in the expression of the receptor according to
the invention, and/or a specific increase in the clearance activ-
ity for cytokines, in particular leptin, of the said receptor,
and/or a specific increase in the clearance activity for lipo-
proteins, of the said receptor.

[0323] Also preferred are the compounds characterized in
that they allow a decrease in the total activity or in the expres-
sion of the receptor according to the invention, and/or a spe-
cific decrease in the clearance activity for cytokines, in par-
ticular leptin, of the said receptor, and/or a specific decrease
in the clearance activity for lipoproteins, of the said receptor.
[0324] Also preferred are the compounds characterized in
that they allow modulation of the elimination of the cytok-
ines, in particular leptin, and/or modulation of the elimination
of the lipoproteins, chylomicron residues, and/or triglycer-
ides.

[0325] The invention also comprises the compounds
according to the invention, characterized in that they allow
modulation of the level of cytokines, in particular leptinemia,
and/or modulation of the level of lipoproteins, chylomicron
residues, and/or triglycerides.

[0326] The compounds according to the invention, charac-
terized in that they allow control of the level of cytokines, in
particular leptinemia, are more particularly preferred.
[0327] Still preferably, the invention comprises the com-
pounds according to the invention, characterized in that they
allow control, preferably a decrease, of the level of lipopro-
teins, a decrease in the plasma concentration of chylomicron
residues, and/or a decrease in triglyceridemia.

[0328] Among the compounds which are most preferred,
there are preferred those characterized in that they are chosen
from:

[0329] a. an antibody according to the invention;
[0330] b. a polypeptide according to the invention;
[0331] c. a polypeptide according to the invention, charac-

terized in that it corresponds to a soluble form of the recep-
tor according to the invention;

[0332] d. a vector according to the invention;

[0333] e.avectoraccording to the invention, characterized
in that it has on its outer surface a site for specific recog-
nition of hepatic cells;

[0334] f. avector according to the invention, characterized
inthat the product of expression of the nucleic acid inserted
by the vector into the target cell is either anchored in or
excreted by the said transformed target cell;

[0335] g.asense or antisense oligonucleotide according to
the invention;

[0336] h. aleptin, or one of its protein variants, or a leptin
which is chemically modified or which is modified by
genetic recombination, or one of their fragments.

[0337] The invention finally relates to the compounds

according to the invention as a medicament.
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[0338] The compounds according to the invention as a
medicament for the prevention and/or treatment of patholo-
gies and/or of pathogeneses linked to disorders in dietary
habit are preferred in particular.

[0339] The compounds according to the invention as a
medicament for the prevention and/or treatment of patholo-
gies and/or of pathogeneses linked to disorders in the metabo-
lism of cytokines are also preferred.

[0340] Preferably, the invention also relates to the com-
pounds according to the invention as medicament for the
prevention or treatment of obesity or anorexia.

[0341] The compounds according to the invention as a
medicament for the prevention and/or treatment of patholo-
gies and/or of pathogeneses associated with, or induced by
obesity, are the preferred compounds.

[0342] In particular, there are preferred the compounds
according to the invention, as a medicament for the preven-
tion and/or treatment of cardiac insufficiency, of coronary
insufficiency, of cerebrovascular accidents, of atheromatous
disease, of atherosclerosis, of high blood pressure, of non-
insulin-dependent diabetes, of hyperlipidemia and/or of
hyperuricemia.

[0343] The most preferred are the compounds according to
the invention, as a medicament for the prevention and/or
treatment of atheromatous disease and/or of atherosclerosis.
[0344] Finally, the invention comprises compounds
according to the invention for the prevention and/or treatment
by gene therapy, of pathologies and/or of pathogeneses linked
to disorders in dietary habit, of obesity and/or of pathologies
and/or of pathogeneses associated with, or induced by, obe-
sity.

[0345] The compounds of the invention as active ingredi-
ents of a medicament will be preferably in soluble form,
combined with a pharmaceutically acceptable vehicle.
[0346] Such compounds which can be used as a medica-
ment offer a new approach for preventing and/or treating
pathologies and/or pathogeneses linked to disorders in
dietary habit such as obesity or anorexia, and the related risks
and/or complications.

[0347] Preferably, these compounds will be administered
by the systemic route, in particular by the intravenous route,
by the intramuscular or intradermal route or by the oral route.
[0348] Their modes of administration, optimum dosages
and galenic forms can be determined according to the criteria
generally taken into account in establishing a treatment suited
to a patient, such as for example the age or body weight of the
patient, the seriousness of his general condition, the tolerance
to treatment and the side effects observed, and the like.
[0349] As mentioned above, depending on the cases, it may
be advisable to amplify the activity of LSR, by promoting, for
example, the expression of its genes or by increasing the
activity of their expression products, in pathological cases
resulting from the fact that at least one of these genes is not
expressed, is insufficiently expressed or is expressed in an
abnormal form which does not allow the expression product
to carry out its functions, or on the contrary to repress an
overexpression or an abnormal expression of these genes. [tis
therefore advisable in general to compensate for the defi-
ciency or the overexpression of expression products of this
gene by a so-called “replacement” therapy allowing the
amplification or the reduction in the activities of the LSR
complex.

[0350] The replacement therapy may be carried out by gene
therapy, that is to say by introducing the nucleic acid
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sequences according to the invention and/or the correspond-
ing genes with the elements which allow their expression in
vivo, in the case where one of the genes is insufficiently
expressed for example, or alternatively when it is expressed in
an abnormal form.

[0351] The principles of gene therapy are known. It is pos-
sible to use viral vectors according to the invention; it is also
possible to envisage nonviral, that is to say synthetic, vectors
which mimic viral sequences or alternatively which consist of
naked RNA or DNA according to the technique developed in
particular by the company VICAL.

[0352] In most cases, it is necessary to envisage targeting
elements ensuring expression specific for the liver so as to be
able to limit the zones of expression of the proteins which
remain involved in the clearance of leptin and that of lipopro-
teins. It is even advantageous, in some cases, to have vectors
for transient expression or at least for controlled expression
which it will be possible to block when necessary.

[0353] Other characteristics and advantages of the inven-
tion appear in the remainder of the description with the
examples and figures whose legends are represented below.

LEGEND TO THE FIGURES

[0354] FIG. 1: Schematic representation of the three forms
of the rat LSR protein: LSR 66 (o subunit), LSR 64 ('
subunit), and LSR 58 (f subunit).

[0355] FIG. 2: Alignment of the protein sequences of the
long forms (o subunits) of the human LLSR (LSR1.Hs; SEQ
ID NO: 8), rat LSR (LSR1.Rn; SEQ ID NO: 2) and mouse
LSR (LSR1.Mm; SEQ ID NO: 16). The (*) symbols placed
under the alignments indicate the conserved amino acids, the
(.) symbols indicate the conservative substitutions of amino
acids. Boxed, from the NH,-terminal end to the COOH-
terminal end, the potential fatty acid (FFA) binding site
boxed, the clathrin binding site [NPGY], the lyosomal
addressing consensus: di-leucine L.I-X10-LL, the transmem-
brane TM domain overlined, the motif [RSRS], the potential
lipoprotein binding site (+-+-) boxed. Overlined, the signa-
ture of the TNF receptor with (arrow); indicated, the amino
acids conserved in the signature. The transmembrane domain
is situated between the last di-leucine and the TNF signature.
[0356] A: Alignment shown from amino acid positions 1 to
539 of SEQ ID NO:8.

[0357] B: Alignment shown from amino acid positions 540
to 649 of SEQ ID NO: 8.

[0358] FIG. 3: Alignment of the protein sequences of the
three types of subunits of the human LSR (a: LSR1.Hs, SEQ
IDNO:8; a: LSR2.Hs, SEQ ID NO:10; §: LSR3.Hs, SEQ ID
NO:12). The meaning of the symbols, of the boxes and of the
overlines is the same as that in FIGS. 2A and 2B.

[0359] A: Alignment shown from amino acid positions 1 to
540 of SEQ ID NO:8.

[0360] B: Alignment shown from amino acid positions 541
to 649 of SEQ ID NO:8.

[0361] FIG. 4: Alignment of the protein sequences of the
three types of subunits of rat LSR.

(c: LSR1.Rn, SEQ ID NO:2; o': LSR2.Rn, SEQ ID NO:4; §3:
LSR3.Rn, SEQ ID NO:6).

[0362] The meaning ofthe symbols, of the boxes and of the
overlines is the same as that in FIGS. 2A and 2B.

[0363] FIG. 5: Alignment of the protein sequences of the
three types of subunits of mouse LSR (a: LSR1.Mm, SEQ ID
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NO:16; o't LSR2.Mm, SEQ ID NO:17; f: LSR3.Mm, SEQ
1D NO:18). The meaning of the symbols, of the boxes and of
the overlines is the same as that in FIGS. 2A and 2B.

[0364] A: Alignment shown from amino acid positions 1 to
540 of SEQ ID NO:16.

[0365] B: Alignment shown from amino acid positions 541
to 594 SEQ ID NO: 16.

[0366] FIG. 6: Schematic representation of the three LSR
forms identified in humans, indicating the motifs conserved
on each of them.

[0367] A: Schematic representation of the genomic organi-
zation of the human LSR starting from the first coding exon.
The exons are indicated by boxes, the introns by interrupted
bars. The size, in nucleotides, of the exons and introns is
indicated above them. The elements characterizing the mes-
senger and the encoded protein are presented in this figure.
The box on the right gives the meaning of the symbols used.
[0368] B: Structure of the LSR-Hs-2062 form of human
LSR. This form encodes a protein of 649 amino acids.
[0369] C: Structure of the LSR-Hs-2005 form of human
LSR. This form encodes a protein of 630 amino acids.
[0370] D: Structure of the LSR-Hs-1858 form of human
LSR. This form encodes a protein of 581 amino acids.
[0371] FIG. 7: Alignment of the nucleotide sequences of
the long forms of cDNA (encoding the a subunit) or portions
thereof for human LSR (Isrl.Hs; nucleotides 1 to 2062 of
SEQ ID NO:7), rat LSR (Isr1.rRn; SEQ ID NO:1) and mouse
LSR (Isr1.Mm; SEQ ID NO:13). The nucleotides conserved
in the three sequences are identified by an * sign placed under
the sequences. Dashes are added inside the sequences when
the optimum alignment of the sequences cannot be achieved
without creating microdeletions.

[0372] A: Alignment shown from amino acid position 1 to
486 of SEQ ID NO:1.

[0373] B: Alignment shown from amino acid position 487
to 1026 of SEQ ID NO:1.

[0374] C: Alignment shown from amino acid position 1027
to 1551 of SEQ ID NO:1.

[0375] D: Alignment shown from amino acid position 1552
to 2080 of SEQ ID NO:1.

[0376] E:Alignment shown from amino acid position 2081
to 2097 of SEQ ID NO:1.

[0377] FIG. 8: Identification of the L.SR receptor by ligand
and Western blotting on solubilized proteins of rat liver mem-
branes (lanes 1, 2 and 4), or on the partially purified protein of
240 kD (lane 3).

[0378] Lanes 1, 2 and 3: Ligand blotting. Lane 1: in the
absence of oleate and of '**I-LDL; lane 2: in the presence of
oleate and of '**I-LDL; lane 3: in the presence of oleate and
of 1**I-LDL.

[0379] Lane 4: Western blotting with anti-L.SR antibodies.
[0380] FIG. 9: Effect of anti-LSR antibodies on the LSR
activity.

[0381] A.Binding of ***I-LDL onto the plasma membranes

of rat hepatocytes in the presence of oleate and of increasing
concentrations of anti-L.SR antibody (v) or of control anti-
body (o), expressed as % of the total quantity of '**I-LDL
bound in the absence of antibodies.

[0382] B. Binding, incorporation and degradation of '°I-
LDL in rat hepatocytes in primary culture in the presence of
oleate and of anti-[.SR antibody (v) or of control antibody (o),
expressed respectively as % of the binding, incorporation and
total degradation of ***I-LDL in the presence of non-specific
antibodies.
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[0383] FIG. 10: Identification of the LSR receptor by
immunoprecipitation of **S-methionine- and *°S-cysteine-
labelled hepatocyte lysates, in the presence of control anti-
bodies (lane 1), or of anti-LL.SR antibodies (lanes 2 to 4), after
separation by electrophoresis under nonreducing (lanes 2 and
3) or reducing (lanes 1 and 3) conditions.

[0384] FIG. 11: Cloning of the cDNA encoding o and
B-LSR.
[0385] A. Northern-blot analysis showing several sizes of

LSR messenger RNA.

[0386] B. Multi-tissue Northern-blot analysis of LSR
mRNA with a probe specific for LSR and a control probe
specific for p-actin.

[0387] C.RT-PCR analysis of LSR mRNA using 5 pairs of
primers covering the entire sequence and identification of
three forms derived from alternative splicing in the amplifi-
cation fragment obtained by means of the bec' primers. The
diagram represents the results of sequence analysis of the
three corresponding forms of LSR ¢cDNA: the squared region
is absent from the two short forms, the hatched region is
absent only from the shortest form.

[0388] FIG. 12: Translation in vitro of the two complete
c¢DNAs encoding the longest (66 kDa, lane 2) and the shortest
(58 kDa, lane 3) forms of rat LSR, and of a control cDNA, an
antisense of the cDNA encoding the longest form of LSR
(lane 1).

[0389] The products of translation in vitro, labelled with
3%S-methionine, are analysed after electrophoresis under
nonreducing conditions.

[0390] FIG. 13: Identification of the at- and -L.SR subunits
as being responsible for the LSR activity.

[0391] A. Diagram showing the location and the sequence
of LSR N-terminal peptide used to generate anti-L.SR peptide
antibodies.

[0392] B. Effect of antibodies directed against a synthetic
LSR peptide on the LSR activity of rat liver plasma mem-
branes. The LSR activity is measured in the presence of a
control antibody (o) or of the anti-LSR peptide antibody (v).
[0393] C. Western and Ligand blotting of the a and f§ sub-
units of LSR. The Western blotting is carried out using the
anti-LSR (lane 1) or anti-LSR peptide (lane 2) antibody. The
ligand blotting is carried out in the presence of 1**I-LDL, with
(lane 4) or without (lane 3) oleate.

[0394] FIG. 14: Identification of the subunits of the LSR
receptor and inhibitory effect of antibodies directed against a
C-terminal synthetic peptide derived from LSR.

[0395] A—Diagram showing the location and the sequence
of the synthetic peptide 170,

[0396] B-—Western blotting of rat hepatocyte lysates using
antibodies directed against the synthetic peptide 170 (lane 2),
or a control antibody (lane 1); lane 3: molecular weight mark-
ers.

[0397] C— Binding of ***I-LDL by the LSR receptor in the
presence of oleate and of control antibodies or antibodies
directed against the LSR 170 peptide.

[0398] FIG. 15: Effect of a transient transfection of CHO-
K1 cells with the plasmids expressing the a and [§ subunits of
the LSR receptor on the binding of LDLs in the presence or in
the absence of oleate. Increasing concentration of a plasmid
alone (O[); fixed concentration of a plasmid and increasing
concentration of § plasmid (@H).

[0399] FIG. 16: Effect of a transient transfection of CHO-
K1 cells with plasmids expressing the a and 3 subunits of the
LSR receptor on the internalization and degradation of LDLs.
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Increasing concentration of a plasmid alone (M); fixed con-
centration of « plasmid and increasing concentration of f§
plasmid (@). The results are expressed as the difference
between the measurements in the presence and in the absence
of oleate.

[0400] FIG. 17: Characterization of the LSR activity
obtained in CHO-K1 cells transiently transfected with the
nucleic sequences encoding the o and [} subunits of the LSR
receptor, compared with the LSR activity obtained in the
same cells not transfected (control).

[0401] A—Binding of '**I-LDL in the presence of a con-
trol antibody or of an anti-LSR antibody.

[0402] B—Binding of '**I-LDL in the presence of increas-
ing concentrations of unlabelled lipoproteins; rat chylomi-
crons (v), human VLDL (M), LDL (), HDL (o), LDLs
treated with pronase (O), or LDLs modified with cyclohex-
anedione (LDL-chd, @).

[0403] FIG. 18: Effect of oleate, of RAP-39, of anti-LSR
antibodies and of chloroquine on the specific degradation of
leptin in primary cultures of rat hepatocytes.

[0404] FIG. 19: Western blot analysis with anti-[L.SR anti-
bodies, of the fraction of rat liver plasma membrane proteins
retained on an affinity chromatography column containing
leptin.

[0405] FIG. 20: Clearance of '**I-leptin on control (o),
ob/ob (v) and db/db (X ) mice in the liver and the kidney. The
results are expressed as the difference between the quantities
of 1**I-leptin and '*°I-B2-microglobulin found in the liver
and in the kidney.

[0406] FIG. 21: Apparent number of LSR receptors
expressed in the liver of control, ob/ob and db/db mice.
[0407] FIG. 22: Effect of anti-LSR antibodies on the pro-
portion between the quantities of 1**I-leptin distributed in the
liver and in the kidney.

[0408] FIG. 23: Effect of increasing leptin concentrations
on the LSR activity of rat hepatocytes in primary cultures.
The results represent the differences in activity which are
obtained between the cells incubated with and without oleate
in the presence either of ***I-LDL, or of '*°I -VLDL.

[0409] FIG. 24: Capacity for inducing, by leptin, the LSR
activity of rat hepatocytes in primary culture.

[0410] A. Apparent number of receptors expressed at the
surface of the hepatocytes in the presence or in the absence of
leptin, estimated by the measurement of the quantity of **°I-
LDL bound in the presence of oleate.

[0411] B. Effect of cycloheximide, of colchicine and of
cytochalasin B on the induction, by leptin, of the LSR activity.
[0412] FIG. 25: Effect of leptin on the postprandial lipemic
response in control (0), ob/ob (v) and db/db (o) mice,
reflected by the variation in the plasma concentration of trig-
lycerides (TG) after ingestion of a high-fat meal, with (B) and
without (A) injection of murine recombinant leptin.

[0413] FIG. 26: Effect of leptin, in the presence and in the
absence of lactoferrin, on the postprandial lipemic response
of ob/ob mice, expressed by the measurement of the plasma
concentration of triglycerides (TG) after ingestion of a high-
fat meal.

[0414] FIG. 27: Effect of leptin injection on the apparent
number of LSR receptors expressed in the liver of ob/ob and
db/db mice.

[0415] FIG. 28: Postprandial lipemic response and LSR
activity in control (C57BL6), ob/ob and db/db mice.
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[0416] A—Weight of control, ob/ob and db/db male mice.
[0417] B—Postprandial lipemic response in control, ob/ob
and db/db mice.

[0418] C— Apparent number of L.SR receptors estimated

by measurement of the binding of LDL and expressed in
arbitrary unit by comparison with the 5'-nucleotidase activity
in each plasma membrane preparation.

D—Northern blot on an extract of liver total RNA. GAPDH is
used as control.

[0419] FIG. 29: Effect of a long-term treatment by leptin on
ob/ob mice.

[0420] A—Weight change over 30 days

[0421] B—Postprandial lipemic response on the 29th day
of treatment

[0422] C—Apparent number of LSR receptors on day 30,

estimated by the measurement of the binding of LDL and
expressed in arbitrary unit by comparison with the 5'-nucle-
otidase activity in each plasma membrane preparation
[0423] D—Nothern blot analysis of the expression of LSR
established on a total extract of liver RNA. GAPDH and actin
are used as controls.

[0424] FIG. 30: Effect of the oleates on the binding and
internalization of the ***I-LDL in normal human fibroblasts,
under normal conditions.

[0425] FIG. 31: Effect of increasing concentrations of lep-
tin on the LSR activity of human fibroblasts HF (familial
hypercholesterolemia).

[0426] FIG. 32: Inhibitory effect of antibodies directed
against an NH,-terminal (v) or COOH-terminal (O) peptide
of' gC1qR, or of control antibodies (0) on the SR activity of
plasma membranes of rat hepatocytes, expressed as a percent-
age of the quantity of '**I-LDL bound in the absence of
antibodies.

[0427] FIG. 33: Effect of increasing concentrations of Clq
on the binding, internalization and degradation of '**I-LDL
onrat hepatocytes in primary culture, in the presence (v) or in
the absence (0) of oleate.

[0428] FIG. 34: Effect of 25 ng/ml of recombinant AdipoQ
on the LSR activity in a primary culture of rat hepatocytes.
[0429] FIG. 35: Effect of two successive injections of 1 mg
of AdipoQ) on the postprandial lipemic response in rats after
ingestion of a high-fat meal.

[0430] FIG. 36: Effect of an intraperitoneal administration
of AdipoQ for 3 days on the weight and the concentrations of
plasma triglycerides in rats on a normal diet or on a fatty diet.
[0431] FIG. 37: Effect of a daily injection of 100 pg of
AdipoQ over 5 days, on food intake in ob/ob and db/db obese

mice.

EXAMPLES
Experimental Procedures
Materials

[0432] Na'?°Iis provided by Amersham (Les Ulis, France).
Oleic acid, bovine serum albumin (A 2153) (BSA) and Triton
X100 are obtained from Sigma (St Quentin Fallavier,
France). Human lactoferrin (Serva) and sodium heparin are
provided by Biowhittaker (Fontenay sous Bois, France) and
Choay laboratories (Gentilly, France) respectively. The enzy-
matic kits for the determination of triglycerides (TG) are
obtained from Boehringer Mannheim (Meylan, France).
Suramin sodium is obtained from CBC Chemicals (Wood-
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burg, Conn.). Dulbecco’s modified Eagle medium (DMEM),
trypsin and foetal calf serum are provided by Life Technolo-
gies, Inc. (Eragny, France).

Animals

[0433] The mice C57BL/6J of the wild type, C57BL/6J
ob/ob, C57BL/Ks of the wild type and C57BL/Ks db/db are
obtained from R. Janvier Breeding Center (Le Genest St Isle,
France).

Cells

[0434] Normal fibroblasts (GMO08333) and HF
(GM00486A, GM007001B, GM00488C) are provided by the
NIGMS human genetic mutant cell repository (Camden,
N.J.). The cells were plated on Petri dishes of 36 mm as
described above (300,000 normal fibroblasts per well, 150,
000 HF fibroblasts per well), and are cultured in a humidified
CO, incubator, in DMEM medium containing 10% (normal
fibroblasts) or 20% (HF fibroblasts) foetal calf serum, 2 mM
glutamine, 100 U/ml of penicillin and 100 U/ml of strepto-
mycin.

[0435] The hepatocytes in primary culture are obtained
according to the procedure described above (Mann et al.,
1995). The cells are then plated at 900,000 cells per well or
22x10° cells per flask of 165 cm?. The cells are used for the
studies after 48 hours in culture.

Preparation and Radiolabelling of the Lipoproteins

[0436] TheVLDLs (d<1.006 g/ml)and LDLs (1.025<d<1.
055 g/ml) are isolated by sequential ultracentrifugation of
fresh plasma from volunteers (Bihain and Yen, 1992; Gold-
stein et al., 1983) and used before 2 weeks. The lipoproteins
are radioiodinated (Bilheimer et al., 1972) and used less than
one week after the labelling. '**I-LDL and '**I-VLDL are
filtered (0.22 um membrane, Gelman) immediately before
use.

Preparation and Radiolabelling of Mouse Recombinant Lep-
tin

[0437] The leptin cDNA is obtained from the mRNA of
adipose tissue of the mouse C57BL/6]J by PCR. The 5' PCR
primer introduces an initiation codon after the signal
sequence which is deleted and a sequence encoding a hexa-
histidine end. The modified sequence encoding murine leptin
is cloned into an expression vector pSE280 (Invitrogen,
France) and expressed in E. coli. The sequencing of the plas-
mid DNA confirms the coding sequence. The bacteria are
cultured at 37° C. and the synthesis of the protein is induced
by 1 mM isopropyl p-D-thiogalactopyranoside. The bacteria,
recovered after gentle centrifugation, are lysed by freeze-
thaw and the DNA is digested with a deoxyribonuclease I.
The cellular membranes are extracted with the aid of a deter-
gent and the inclusion bodies are separated after centrifuga-
tion. After 3 washes in 1% sodium deoxycholate in PBS, the
inclusion bodies are solubilized in a 6 M guanidine HCl
solution. The renaturation of the recombinant protein is
achieved by diluting 1/100 in PBS. The renatured protein is
then purified and concentrated on a nickel-based chelate
metal affinity chromatography column (Probond, Invitro-
gen). The elution is carried out with imidazole. The purity of
the recombinant leptin is controlled by SDS-PAGE electro-
phoresis and its activity by the evaluation of satiety in mice
C57BL/6] ob/ob after intraperitoneal injection of 25 pg of
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leptin. The recombinant leptin is then radiolabelled using
Iodobeads (Pierce) and according to the method recom-
mended by the manufacturer.

Cloning of the AdipoQ mRNA. Production and Purification
of Recombinant AdipoQ Proteins

Cloning of the cDNA into an Expression Vector

[0438] Mouse adipose tissue is obtained from CS57BI/6]J
mice and the mRNA is extracted with the aid of polydTs
bound to magnetic beads (Dynabeads, Dynal, France). A
c¢DNA library is constructed from mouse adipose tissue by
reverse transcription at 40° C. using a commercial kit (Super-
script Life Technologies) using the supplier’s instructions.
The cDNA specific for AdipoQ is amplified using the follow-
ing two primers:

(SEQ ID NO: 37)
5' CTACATGGATCCAGTCATGCCGAAGAT 3'

(SEQ ID NO: 38)
5' CGACAACTCGAGTCAGTTGGTATCATGG 3'.

[0439] The amplification product is then digested with the
restriction enzymes BamHI and Xhol and inserted into an
expression vector pTRC HisB (Invitrogen, France) at the
corresponding sites. The B version of pTRC allows the
expression of heterogeneous sequences downstream of a
hexahistidine peptide which carries a recognition site for an
enterokinase and an epitope for the anti-Xpress antibody.

Bacterial Transfection and Checking of the Construct

[0440] The plasmid thus obtained is transfected into E. coli
DIIS a. Furthermore, the DNA of the plasmid is extracted and
the heterologous insert is sequenced.

Cell Culture, Extraction and Purification of the Recombinant
Protein

[0441] The recombinant bacterial cells are cultured at 37°
C.1in an LB medium containing antibiotics until the OD at 600
nm reaches 0.2. The production of recombinant protein is
then induced by adding 1 mM isopropyl-f-D-thiogalactopy-
ranoside to the culture medium. The bacterial culture is con-
tinued for 16 h at 37° C. The cells are recovered by centrifu-
gation. The cells are lysed using lysozyme in a Tris buffer pH
7.4 in the presence of NaCl, PMSF and sodium deoxycholate.
The DNA is degraded by sonication. After centrifugation, the
recombinant protein is separated from the supernatant using a
Probond column (Invitrogen, France). This column contains
charged nickel which has affinity for the hexahistidine pep-
tides. The elution is carried out in the presence of imidazole.
The protein concentration is estimated by the Lowry method
after having dialysed the product of the elution. The purity of
the protein obtained is tested by SDS-PAGE electrophoresis,
which shows a single band.

Example 1

Identification of the Protein Complex Responsible
for the LSR Activity: Partial Purification and Charac-
terization by Means of Polyclonal Antibodies
[0442] The technique of ligand blotting was used to iden-
tify the protein complex responsible for the LSR activity. This
technique, described in detail by Mann et al., 1995, is detailed
below.

Ligand Blotting

[0443] The technique consists in isolating, by differential
centrifugation (Belcher et al., 1987) rat liver membranes, and
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in solubilizing the membrane proteins in a solution contain-
ing 125 mM octylglucoside, 20 mM Tris and 2 mM EDTA,
pH 8. The proteins thus solubilized are separated under non-
denaturing conditions on a preparative SDS gel (thickness 5
mm) consisting of a gradient from 4 to 12% polyacrylamide
(35-50 mg of protein per gel). For part of the gel, the proteins
are then electrotransterred (semi-dry transfer, 21 V, 45 min,
Biorad) onto a nitrocellulose membrane. After blocking the
free sites of this membrane in a PBS solution containing 3%
albumin, the membrane is incubated with 40 ug/ml of **°I-
LDL in the presence (FIG. 8, lane 2) or in the absence (FIG.
8, lane 1) of 0.8 mM oleate. The membrane is then washed
five times for 10 minutes in PBS containing 0.5% (v/v) Triton
X100, and exposed on a Phosphor Imager screen.

[0444] Analysis ofthe image obtained in the presence (FIG.
8, lane 2) or in the absence (FIG. 8, lane 1) oleate shows the
presence of 3 main bands which have bound the LDLs. The
apparent MW of the first band is about 240 kDa, that of the
second is 115 kDa and that of the third is 90 kDa. On the basis
of these observations, two hypotheses are formulated: on the
one hand, the L.SR activity is linked to the presence of several
distinct proteins; on the other hand, the same type of image
can be explained by a multimeric organization of a protein
complex.

[0445] In order to check this hypothesis, the inventors
undertook the purification of the band having the highest
apparent molecular weight (240 kDa). The partial purification
of this protein, designated “band A”, is carried out by pre-
parative electrophoresis as follows.

Partial Purification of LSR

[0446] The technique consists in isolating, by differential
centrifugation (Belcher et al., 1987) rat liver membranes, and
in solubilizing the membrane proteins in a solution contain-
ing 125 mM octylglucoside, 20 mM Tris and 2 mM EDTA,
pH 8. The proteins thus solubilized are separated under non-
denaturing conditions on a preparative SDS gel (thickness 5
mm) consisting of a gradient from 4 to 12% polyacrylamide
(35-50 mg per gel). For part of the gel, the proteins are then
electrotransferred (semi-dry transfer, 21 V, 45 min, Biorad)
onto a nitrocellulose membrane. After blocking the free sites
of this membrane in a PBS solution containing 3% albumin,
the membrane is incubated with 40 ug/ml of ***I-LDL in the
presence (FIG. 8, lane 2) or in the absence (FIG. 8, lane 1) of
0.8 mM oleate. The membrane is then washed five times for
10 minutes in PBS containing 0.5% (v/v) Triton X100, and
exposed on a Phosphor Imager screen. The proteins of interest
are electroeluted (Eletroeluter, Biorad).

[0447] The rat liver plasma membrane proteins were pre-
pared and separated on a polyacrylamide gel as above. The
precise location of band A was established by ligand blotting
carried out after electrotransfer of preparative gel sample
removed at various levels.

[0448] The gel fragments containing band A are then col-
lected, electroeluted and concentrated (speedvac), and then
tested for their capacity to bind the LDLs in the presence of
oleate after electrophoresis and transfer onto nitrocellulose
membranes (FIG. 8, lane 3; 80 ug of protein/lane).

[0449] The proteins thus obtained were also used to pro-
duce polyclonal antibodies whose specificity was tested by
Western blotting (FIG. 8, lane 4).

Preparation of Polyclonal Antibodies

[0450] The LSR proteins used as antigens for the produc-
tion of anti-L.SR antibodies were prepared as indicated above.
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[0451] The antigen preparation is injected subcutaneously
into a rabbit in the presence of complete Freund’s adjuvant,
followed by a conventional immunization procedure. The
titer of the antibody directed against the rat proteins is deter-
mined regularly (dot-blot technique). When the latter is
judged to be sufficient, the specificity of the antibodies
obtained is tested by Western blotting on a preparation of
solubilized proteins of rat liver membranes as described
above, with anti-rabbit IgG goat antibodies labelled with
iodine I'** as second antibodies.

[0452] The Western blot results after electrophoresis under
nonreducing conditions indicate that the antibodies produced
from the proteins of band A bind to 3 main protein bands (240
kDa, 115 kDa and 90 kDa) which bind the '**I-LDL in the
presence of oleate (FIG. 8, lane 4). To verify the link between
these protein complexes and the LSR activity, the effect of
these polyclonal antibodies on the LSR activity was tested.
[0453] The methods used are described in detail below
(Mann et al., 1995; Troussard et al., 1995). The LSR activity
is estimated by measuring the binding of lipoproteins to
plasma membranes and by measuring the binding, internal-
ization and degradation of the lipoproteins on primary cul-
tures of rat hepatocytes.

Measurement of the Binding of Lipoproteins on Plasma
Membranes

[0454] The LSR activity is measured on a preparation of rat
liver plasma membranes (Bartles and Hubbard, 1990). These
membranes exhibit 10 to 15-fold enrichment with 5-nucleoti-
dase (marker specific for plasma membranes). 100 pg ali-
quots of proteins are incubated for 30 minutes at 37° C. in the
presence or in the absence of 0.8 mM oleate in a final volume
01250 ul supplemented with 100 mM PBS, 2 mM EDTA, 350
mM NaCl, pH 8 (buffer A). The oleate is added in a volume of
5 to 10 pul of isopropanol. The excess and unbound oleate is
thenremoved by 6 washes. The pellets are resuspended in 250
ul of incubation buffer, sonicated for 5 seconds, power 1.90%
in the active cycle, and then centrifuged for 15 min at 18,000
rpm. The activated membranes are incubated for 1 hour at 4°
C. with various concentrations of antibody and then with 5
pg/ml of ***I-LDL (1 hour at 4° C.). 25 ul of 2% BSA are
added to the incubation mixture. The quantity of ***I-LDL
bound to the membranes is measured by sedimenting the
membranes by centrifugation after having deposited 200 ul of
the incubation mixture on a layer of 5% (W/V) of BSA in
buffer A. The supernatants are removed by aspiration, the
tube bottoms are cut off and their radioactivity is counted in a
Y counter.

[0455] The inhibitory effect of anti-LSR antibodies on the
LSR activity, compared to that of any preparation of rabbit
immunoglobulins is shown in FIG. 9 A. The inhibition of the
LSR activity by the anti-LSR antibodies confirms that the
multimeric complex described above is responsible for the
activity of the receptor and validates the ligand blotting tech-
nique used to identify it. The effect of the anti-band A anti-
bodies was, in addition, tested on the other steps of the activity
of the receptor: the internalization and the degradation of
lipoproteins by the LSR expressed at the surface of hepato-
cytes in primary cultures.

Measurement of the Binding, Internalization and Degrada-
tion of Lipoproteins by Hepatocytes

[0456] The LSR activity in the primary cultures of rat hepa-
tocytes is measured by the binding, internalization and deg-
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radation of '**I-LDL and '*I-VLDL (LDL: low-density
lipoprotein; VLDL: very low-density lipoprotein), as
described in Bihain and Yen, 1992 and Mann et al., 1995.

[0457] To measure the effect of the anti-LSR antibodies on
the binding, internalization and degradation of LDLs by LSR,
primary cultures of rat hepatocytes (48 h after plating) are
incubated in the presence of 20 ng of leptin/well for 30 min at
37°C., followed by the addition of anti-L.SR antibodies in the
presence or in the absence of oleate. After incubating at room
temperature for 30 min, ***I-LDL (20 pg/ml) is added and
then the cells are incubated for 4 h at 37° C. The binding,
incorporation and degradation of '**I-LDL are measured as
described in Bihain and Yen, 1992 and Mann, et al., 1995.

[0458] The data in FIG. 9 B show that the anti-band A
antibodies inhibit most of the activity of binding of the LDLs
to the LSRs present at the level of the hepatocytes. This
inhibition induces a decrease in the same proportions in the
internalization and proteolytic degradation of the lipopro-
teins.

[0459] The anti-band A antibodies are thus characterized as
anti-L.SR. Their relative specificity was defined by a selective
immunoprecipitation method. Extracts of hepatocytes in pri-
mary culture are immunoprecipitated by means of the anti-
LSR antibodies described above, according to the protocol
described below.

Immunoprecipitation of Extracts of Hepatocytes in the Pres-
ence of Specific Antibodies

[0460] Primary cultures of rat hepatocyte (Oukka et al.,
1997) are incubated for 60 minutes to 2 hours in the presence
of a mixture of **S-methionine and *°S-cysteine (Promix,
Amersham). This medium is then removed and the cells are
washed and then incubated in PBS containing 1% of Triton
X100. This cellular lysate is then incubated in the presence of
non-specific antibodies and then of protein A. The equivalent
of'40 pg of specific anti-LSR antibodies is then added and the
LSR-antibody complexes are precipitated with the aid of a
second preparation of protein A. After washing, the com-
plexes are dissociated in the presence of 1% SDS supple-
mented or otherwise with 5% [-mercaptoethanol, incubated
at 100° C. for 5-10 minutes, and separated on a 10% acryla-
mide gel. The gels are dried and exposed on a Phosphor
Imager screen. Each of the lanes contains the equivalent of a
165 cm? flask, that is to say 22x10° cells.

[0461] Analysis of the immunoprecipitation results indi-
cates that under nonreducing conditions (FIG. 10, lanes
2—without incubation at 100° C.—and 3—with incubation
at 100° C.—), the antibodies reveal 3 principal protein bands:
2 of apparent molecular weight 240 kDa and 180 kDa, 1 of
apparent molecular weight 68 kDa. The presence of 2 bands
of weaker intensity, corresponding to a molecular weight of
115 kDa and 90 kDa, can also be noted. This experimental
approach therefore essentially identifies the same protein ele-
ments as those identified by the ligand blotting method. It can
be observed, moreover, that under reducing conditions (FIG.
10, lanes 1 and 4), the elements of high molecular weight
dissociate into 3 elements of apparent molecular weight 68
kDa, 56 kDa and 35 kDa, respectively.

[0462] The relative intensity of the 68 kDa and 56 kDa
bands is similar whereas that of the 35 kDa band is about V4 of
that of the other two.
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Example 2
Cloning of the c-DNA Encoding the a- and $-LSR

[0463] The screening of an expression library by means of
the anti-LSR antibodies described above was carried out as
indicated below.

Screening of an Expression Library

[0464] After infection of bacteria with lambda GT11 bac-
teriophages containing rat liver ¢cDNA (commercially
obtained from Clontech Laboratories Inc.) (§' Strech Plus
c-DNA Library), the cells are plated on LB MgSO, medium.
After 4 hours of culture at 42° C., a nitrocellulose membrane,
previously incubated in a 10 mM IPTG solution, is deposited
in the Petri dishes. Four hours later, the first membrane is
removed and a second is applied to the Petri dish.

[0465] Each membrane is immersed in a Petri dish contain-
ing blocking buffer kept stirring for one hour. Next, the anti-
body is added to a final concentration of 10 pg/ml of blocking
buffer (Huynh et al., 1984; Young and Davis, 1983a and
1983Db). The membranes are then washed three times for 10
minutes with TNT (10 mM Tris, 150 mM NaCl, 0.05% Tween
20).

[0466] The membranes are incubated in the presence of
secondary antibodies (alkaline phosphatase-conjugated
affinipure F(ab') 2 fragment goat anti-rabbit IgG; Immuno-
tech) at a final concentration of 0.08 pug/ml of blocking buffer
(TNT+5% powdered skimmed milk, Paturage trademark).
[0467] After washing the membranes in TN, they are incu-
bated in the presence of BCIP (5-bromo-4-chloro-3-indolyl
phosphate) and of NBT (nitro blue tetrazolium) until a colour
is obtained.

[0468] The positive clones arethen recovered on the dishes,
titrated and subjected to the same immunoscreening proce-
dure so as to confirm that they are true positives (secondary
screening). Optionally, a tertiary screening may be carried
out. The phage DNA of the selected clones, isolated from a
bacterial lysate (Clontech protocol), and digested with the
restriction enzyme EcoR1 is inserted at the EcoR1 site of the
plasmid pBluescript SK+.

[0469] Two clones containing an insert of 1.8 kb were thus
obtained, and proved to be of identical sequences. The
hybridization of rat liver mRNA (2 pg of polyA+ mRNA)
with a probe corresponding to the BgllI-Xbal fragment of this
insert revealed two bands of sizes 1.9 kb and 2.1 kb (FIG.
11A) respectively. Northern blot analysis, with a probe cor-
responding to the Xbal-Xbal fragment of this insert, of the
tissue distribution of the corresponding messengers showed
that they are preferably expressed in the liver (FIG. 11 B). The
Northern blotting was carried out according to the following
protocol.

Northern Blotting

[0470] The membranes containing the mRNAs of different
rat tissues (Clontech) were hybridized with fragments of the
c¢DNA for the LSR gene and of the cDNA for human (-actin
(Clontech), labelled with [**P]dCTP, in 5xSSPE, 10xDen-
hardt buffer containing 0.5% SDS, 100 pug/ml of salmon
sperm DNA, 50% deionized formamide, at 42° C. for 16
hours. The membranes were then washed in 2xSSC, 0.5%
SDS at room temperature and in 1xSSC, 0.1% SDS at 65° C.,
and then exposed on the Phospor Imager (Molecular Dynam-
ics).
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[0471] A cDNA corresponding to the 1.9 kb band was
reconstructed by S’RACE PCR from the 1.8 kb fragment and
sequenced.

[0472] In order to elucidate the presence of multiple bands
in Northern blotting, several pairs of primers defining frag-
ments of a rat cDNA sequence were synthesized and used as
primers for a PCR amplification (FIG. 11 C). The sequences
of the oligonucleotides used are listed below:

(SEQ ID NO: 20)
a: 5'-GTTACAGAATTCGCCGCGATGGCGCCGGCG-3!

(SEQ ID NO: 21)
b: 5'-GCCAGGACAGTGTACGCACT-3'

(SEQ ID NO: 22)
¢: 5'-ACCTCAGGTGTCCCGAGCAT-3'

(SEQ ID NO: 23)
d: 5'-GAAGATGACTGGCGATCGAG-3'

(SEQ ID NO: 24)
e: 5'-ACCTCTATGACCCGGACGAT-3'

(SEQ ID NO: 25)
b': 5'-CACCACCCTGACAGTGCGTA-3'

(SEQ ID NO: 26)
c': 5'-CTGGGGGCATAGATGCTCGG-3"!

(SEQ ID NO: 27)
d': 5'-GCCCTGGAAGGCCTCGATCG-3!

(SEQ ID NO: 28)
e': 5'-CAAGTCCCTAGGATCGTCCG-3'

[0473] Whereas each pair of primers shows a single frag-
ment, the be' pair makes it possible to amplify three fragments
of different sizes. Analysis of the sequences of these frag-
ments makes it possible to reconstitute the sequence of three
complete cDNAs for rat LSR, having sizes of 2097 bp (SEQ
ID NO:1), 2040 bp (SEQ ID NO:3) and 1893 bp (SEQ ID
NO:5) respectively, and all three corresponding to the same
precursor messenger by alternative splicing.

[0474] These three cDNAs contain an open reading frame
starting with an AUG codon at position 219 surrounded by a
Kozak consensus sequence (Kozak, 1987 and 1990). The
predicted molecular weights of the proteins encoded by these
three cDNAs are 66 kDa, 64 kDa and 58 kDa, respectively.
[0475] The two cDNAs encoding respectively the longest
and the shortest forms of rat LSR were then translated in vitro
as indicated below.

Translation In Vitro

[0476] The cDNAs are subcloned into the plasmid
pcDNAS3; transcription and translation in vitro are carried out
using the Promega TNT kit. The products of translation,
labelled with *>>S-methionine and **S-cysteine, are visualized
after electrophoresis on a polyacrylamide gradient gel (10%)
and exposure on Phospor Imager.

[0477] The molecular weights of the products obtained,
thatisto say 68 kDaand 56 kDa (FIG. 12), correspond closely
to those of the a and j subunits of LSR.

[0478] To define if the products of these mRNAs are
responsible for the receptor activity, three different experi-
mental approaches were used.

[0479] Firstly, two peptides corresponding to residues 169-
186 (SAQDLDGNNEAYAELIVLGR: SEQ ID NO:29) of
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the LSR produced from the mRNA of size 2097 bp and to
residues 556-570 (EEGQYPPAPPPYSET: SEQ ID NO:30)
were synthesized. The sequence of these peptides is common
to the three proteins identified above. Antibodies directed
against these synthetic peptides were obtained according to
the protocols indicated above. FIGS. 13 C and 14 C show that
these anti-LSR peptide antibodies have an inhibitory effect on
the binding of the LDLs to the LSRs present on rat plasma
membranes, measured according to the protocol described in
Example 1.

[0480] Secondly, a partial purification of the @ and [ sub-
units was obtained by selective solublization with the aid of
sarkosyl; a study using Western and ligand blotting showed
that the o and B components bind the anti-L.SR polyclonal
antibodies (FIG. 13 B, lane 1), the anti-LSR peptide antibod-
ies (FIG. 13 B, lane 2 and FIG. 14 B, lane 2), and the LDLs
after incubation with oleates (FIG. 13 B, lane 4). Ligand
blotting was carried out according to the protocol described in
Example 1; Western blotting was carried out as indicated
below.

Western Blotting

[0481] Primary cultures of rat hepatocytes are prepared as
indicated in “Experimental procedures”. The cells harvested
after 48 hours of culture are washed and lysed in PBS con-
taining 1% Triton X100. The lysates are deposited on a 10%
SDS-PAGE gel under reducing conditions (2% SDS, 5%
[-mercaptoethanol and 20 mM DTT, at 56° C. for 1 h). After
transferring onto a nitrocellulose membrane, the Western
blotting is carried out with IgG antibodies directed against the
LSR receptor.

[0482] Thirdly, the labelled proteins LSR 66 and 58
obtained by in vitro translation from the cDNAs LSR-Rn-
2097 and LSR-Rn-1893 are used to estimate the effect of
oleate on the binding of the LDLs according to the protocol
detailed below.

Binding of the LDLs onto the LSR Proteins Expressed In
Vitro (“Flotation™)

[0483] The **S-cysteine or **S-methionine labelled prod-
ucts of translation in vitro (17 ul) are incubated for 1 hour at
37° C. in the presence of 100 pg/ml of LDL, 1 mM oleate in
buffer A, in a final volume of 400 pl. An equal volume of 8%
(w/v) BSA is added. The density is adjusted to 1.21 g/ml
(assuming an initial density of 1.025 g/ml), with sodium
bromide. The samples are then deposited on a sodium bro-
mide solution at 1.063 g/ml, and then centrifuged for 20 hours
at4° C. (Beckman SW41 rotor). A volume of 1 ml is collected
at the surface, dialysed against electrophoresis elution buffer,
and the radioactivity is counted (Beckman p counter).
[0484] Oleate increases the binding of LDL to LSR 56
(respectively LSR 68) by a factor of 2 (5 respectively). It can
thus be shown that the . and § subunits of rat LSR, encoded
respectively by the cDNAs LSR-Rn-2097 and L.SR-Rn-1893
(LSR 56 and LSR 68), preferably bind the LDLs after incu-
bation with oleate.

[0485] All these results indicate that the cDNAs LSR-Rn-
2097 and LSR-Rn-2040 encode two proteins which are indis-
tinguishable by electrophoresis and whose apparent molecu-
lar weight is 68 kDa; these proteins correspond to the band
comprising the a and o' subunits of LSR, which is identified
after immunoprecipitation under reducing conditions. The §
subunit of LSR is presumably the product of translation of the
cDNA LSR-Rn-1893. The analyses of stoichiometry after
immunoprecipitation indicate that the multimeric complex of



US 2011/0165166 Al

apparent molecular weight 240 kDa is the result of an assem-
bly of an o subunit with three f§ subunits. Analysis of the
various domains of the proteins corresponding to the a- and
p-LCRs is compatible with a lipoprotein receptor function.

Example 3

Analysis of the Activity of a Recombinant LSR
Receptor, and its Subunits, in Transfected Cells

[0486] The inventors also expressed a recombinant LSR
receptor in CHO cells according the following protocol.
Transfection with ¢cDNA Sequences Encoding the LSR
Receptor

[0487] In order to study the activity of each of the recom-
binant subunits of LSR, as well as the activity of a reconsti-
tuted receptor, the inventors used the expression plasmid
pcDNA3 (No et al., 1996) to study the expression, in animal
cells, of either cDNA encoding the o subunit (o plasmid), or
of'a cDNA encoding the §§ subunit (§ plasmid), of rat LSR.
The LSR ¢cDNAs were subcloned into the plasmid pcDNA3
(Invitrogen) using the EcoRI and/or Notl restriction sites.
Once obtained, these constructs are used to transfect CHO
(Chinese hamster ovary) animal cells.

[0488] After 48 hours of culture, CHO (Chinese hamster
ovary) cells (CHO-K1, CCL-61, ATCC, Rockville, Md.)
were distributed into 6-well plates (Falcon) at 2.5-2.75x10°
cells/well. After 24 h of culture in a Ham F-12 medium
containing 10% (v/v) FBS, 2 mM glutamine and 100 units/ml
of penicillin and streptomycin, a maximum of 2 pg of plas-
mid/well were transfected using Superfect (Qiagen) accord-
ing to the supplier’s instructions (10 pl Superfect/well, 2 h at
37°C.in a Ham F-12 medium free of serum). The plates were
then washed in PBS in order to remove the transfection
reagents and the cells were then cultured in a Ham F-12
medium containing serum. The LSR activity was measured
48 h after transfection according to the protocols detailed in
Example 1.

[0489] The inventors tested the effect of a co-transfection
with the a and [} plasmids compared with that of a transfec-
tion with the o plasmid alone, or with the [} plasmid alone, on
the three stages of the activity of the LSR receptor according
to the protocols detailed below. FIGS. 15 and 16 show the
comparisons between the LSR activities obtained on the
recombinant cells expressing the f§ subunit alone, or the two o
and f subunits; similar results are obtained for the § versus
a+f comparison, which is compatible with the comparative
analysis of the primary sequences of each of the subunits
(each of them also carrying the potential binding sites for
lipoprotein ligands and fatty acids, such as oleate).

Effect of a Transfection with the LSR (a) Plasmid Alone, or
of'a Co-Transfection with the LSR (o) and LSR () Plasmid,
on the Binding, Internalization and Degradation of the L.DLs
[0490] The CHO-K1 cells were transiently transfected with
increasing concentrations of o plasmid and co-transfected
with 0.4 pg of a plasmid and increasing concentrations of 3
plasmid. After 48 h of culture, the cells were washed once
with PBS and incubated for 3 h at 37° C. with 20 pg/ml
1251.LDL in the presence or in the absence of 1 mM oleate in
DMEM containing 0.2% BSA, 5 mM Hepes, and 2 mM
CaCl,, pH 7.5, Next, the cells were washed as described
above and incubated at 4° C. for 1 h with 10 mM suramin in
PBS.

[0491] To measure the binding of the LDLs (FIG. 15), the
medium was recovered and passed through a y counter in
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order to evaluate the quantity of bound **I-LDL. The results
are the mean values of two measurements. For the measure-
ment of the internalization and the degradation of LDLs (FIG.
16), the quantity of ***I-LDL internalized and degraded was
measured according to the protocols detailed in Example 1.
[0492] The co-transfection with . and f§ plasmids makes it
possible to establish three stages of LSR activity (FIGS. 15
and 16).

[0493] The inventors also observed that the co-transfection
with the o and f§ plasmids increases the LLSR activity com-
pared with a transfection with only an a plasmid. The results
suggesting a more efficient activity of the LSR when the
([B)/[ct]) ratio between the concentrations of 5 and o subunits
expressed increases, is compatible with the observation that
the LSR receptor might consist of the assembly of an c. (or ')
subunit, and of several, probably three, f§ subunits.

[0494] The results show that only the co-transfection of the
[ and o subunits allows the overexpression of a completely
functional LSR receptor in the sense that it allows the com-
plete proteolytic degradation of the protein.

[0495] In order to characterize the lipoprotein degradation
activity obtained above in cells transfected with the LSR
c¢DNAs, the inventors finally tested the capacity of anti-LSR
antibodies to inhibit the binding of LDLs as measured above,
as well as the substrate-specificity thereof.

Characterization of the Lipoprotein Degradation Activity
Obtained in Transfected Cells Expressing a Recombinant
LSR Receptor

[0496] The CHO cells were transfected with the . end
plasmids in a concentration ratio of 1 to 3.

[0497] FIG. 17A shows that the LDL binding activity
obtained in the transfected cells (expressed relative to the
same activity observed in nontransfected control cells) is
specifically inhibited by the anti-L.SR antibodies.

[0498] FIG. 17B shows the LDL binding activity obtained
in the cells transfected in the presence of various nonlabelled
lipoproteins acting as competitive ligands. The results show a
ligand specificity similar to that observed for the endogenous
LSR activity in rats (Mann et al., 1995): the rat chylomicrons
are the preferred substrates for the rat recombinant [.SR; then
come in particular, in decreasing order of specificity, the
VLDLs and then the LDLs.

Example 4
Involvement of LSR in the Clearance of Cytokines

[0499] The analysis of the sequence ofthe a subunit of LSR
reveals a cysteine-rich region which corresponds to a Tumor
Necrosis Factor type cytokine receptor signature. LSR is,
however, distinguishable from the cytokine receptors by the
presence of signals allowing rapid endocytosis of the recep-
tor/ligand complex (clathrin motif).

[0500] The inventors formulated the hypothesis that this
receptor could serve for the removal of cytokines, and in
particular of leptin; in order to verify this hypothesis they
analysed the degradation of recombinant leptin by hepato-
cytes in primary culture according to the protocol below.

Degradation of Leptin by Hepatocytes in Primary Culture

[0501] Primary cells of rat hepatocytes are incubated for 4
hours at 37° C. with 20 ng/ml of ***I-leptin in the absence or
inthe presence of 0.5 mM oleate, 75 pg/ml of RAP, 200 ng/ml
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of non-specific antibodies or anti-[.SR specific antibodies, or
50 uM chloroquinine. The medium is then recovered and the
quantity of *°I-leptin degraded is measured.

[0502] Asindicated in FIG. 18, the degradation of leptin by
hepatocytes in primary culture is inhibited by:

a) polyclonal antibodies directed against LSR. These antibod-
ies also inhibit, in the same proportions, the LSR activity,

b) the 39 kD Receptor Associated Protein (RAP); this protein
blocks the LSR activity in vitro and retards the clearance of
chylomicrons in vivo (Troussard et al., 1995; Willow et al.,
1994)

c¢) chloroquine; this cellular poison prevents the acidification
of the endocytosis vesicles and inhibits the activity of the
lysosomal proteases,

d) oleate; this free fatty acid induces a change in the confor-
mation of LSR which unmasks the lipoprotein binding site.

[0503] This indicates that the FAF (Fatty Acid Free) con-
formation of LSR is probably the only one which is compat-
ible with the role of binding followed by degradation of
leptin. The non-specific immunoglobulins are without effect
on the degradation of leptin (FIG. 18).

[0504] Inorderto verify the binding ofleptinto LSR, the rat
liver plasma membrane proteins were deposited on an affinity
chromatography column containing recombinant leptin,
according to the protocol detailed below.

Leptin Affinity Chromatography

[0505] A Hi-trap column (Pharmacia) is used: 5 mg of
leptin are bound onto 1 ml of column according to the meth-
ods recommended by the manufacturer. The plasma mem-
brane proteins are solubilized from rat livers as indicated
above (Mann et al., 1995), and then dialysed overnight
against PBS pH 7.4, 0.1% Tween 20. The column is washed in
the same buffer and the protein extract is deposited at a rate of
0.2 ml/minute. The column is washed with 6 ml of the same
buffer. It is then eluted with the same buffer supplemented
with 100 mM glycine pH 3; 20 fractions of 500 ul are then
neutralized with 5 ul of PBS, 0.1% Tween 20, pH 8. 50 ul of
each fraction are deposited on a nitrocellulose membrane for
dot-blot analysis by means of anti-L.SR antibodies. The posi-
tive fractions (1, 3, 4, 7 and 8) are dialysed against 24 mM
ammonium bicarbonate, 0.01% Tween 20, pooled and con-
centrated in a Speedvac in a final volume o300 pl. 40 pl of the
final product are analysed by Western blotting by means of
anti-LSR antibodies.

[0506] FIG. 19 shows that the anti-L.SR antibodies specifi-
cally recognize the a subunit which, after binding to leptin,
was released by the glycine buffer.

[0507] Experiments of stable transfection of the o subunit
will make it possible to measure the affinity of leptin for this
new receptor.

[0508] All these results suggest that LSR represents one of
the pathways for the degradation and elimination of leptin.
The in vivo injection of radiolabelled recombinant leptin
showed, both in the obese mice and in the control mice, a
rapid speed of clearance and a preferential capture of leptin by
the liver and the kidney: 50% of the injected dose is found
after 10 minutes in these two organs. In order to analyse the
mechanisms for the selective capture of leptin, the inventors
compared the quantities of leptin and of f2-microglobulin
(soluble protein having a molecular weight close to that of
leptin, chosen as control) present in the kidney and liver of
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normal mice and of two obese mouse lines 5 minutes after
injection of the same tracer dose of these two radiolabelled
proteins.

Measurement of the Clearance of Leptin in Mice

[0509] The female control, ob/ob, or db/db mice (6-8
weeks), on an empty stomach, are anaesthetized and receive
via the saphenous vein an injection of 80 ng of murine recom-
binant '*’I-leptin or of '2°I-f,-microglobulin (Sigma,
labelled by the lodobeads method, like leptin). Five minutes
later, the animals are infused with a physiological saline
solution (15 ml, at 4° C.). The tissues are collected and
counted for their radioactivity (Gamma counter). In some
cases, an anti-L.SR antibody or a control protein are injected
30 minutes after injection of 1**I-leptin. It is important to note
that the labelling of leptin with **°I has no effect on its
biological activity.

[0510] The results presented in FIG. 20 show that the quan-
tity of leptin selectively captured by the liver is reduced in the
obese mice, compared with the control mice; moreover, no
difference is observed between the various lines as regards the
renal capture of leptin.

[0511] The inventors then measured the number of LSR
receptors in control, ob/ob and db/db mice according to the
following protocol.

Measurement of the Apparent Number of LSR Receptors on
Plasma Membranes

[0512] The apparent number of LSR receptors on plasma
membranes is measured as previously described (Mann et al.,
1995) by estimating the quantity of LDL bound to a plasma
membrane preparation. The plasma membranes (100 pg) are
incubated with 1 mM oleate; they are then washed three times
as indicated above, and then incubated for 1 hour at 37° C.
with 40 pg/ml of ***I-LDL. The quantity of ***I-LDL bound
to the plasma membranes is then determined by counting. The
mean is established on 3 measurements per animal for 3
different animals in each of the groups.

[0513] FIG. 21 shows that the number of L.SR receptors in
obese animals exhibiting either a deficiency in leptin (ob/ob),
or a deficiency in the ob receptor (db/db), is significantly
reduced. The reduction in the selective hepatic capture of
leptin in obese mice coincides with the reduction, in these
animals, of the apparent number of LSR receptors.

[0514] The inventors finally tested, according to the proto-
col presented below, the effect of anti-L.SR antibodies on the
distribution of leptin between the liver and the kidney, 5
minutes after injection of a tracer dose.

Measurement of the Distribution of Leptin Between the Liver
and the Kidney in the Presence of Anti-L.SR Antibodies

[0515] Control mice are anaesthetized and then they are
injected intravenously with 1 mg of non-specific IgG anti-
body or of anti-L.SR IgG antibody. After 30 minutes, 80 ng of
125]-leptin are injected and, after 5 minutes, an infusion of
physiological saline solution at 4° C. The tissues are removed
immediately and the radioactivity is measured. The results
represent the mean and the standard deviation obtained for 3
animals for each of the groups.

[0516] As shown in FIG. 22, the hepatic capture of leptin is
reduced and the renal capture is increased by the anti-LSR
antibodies, compared with the control immunoglobulins.
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[0517] These results therefore indicate that L.SR is respon-
sible for the selective hepatic capture of leptin and that a
reduction in the number of receptors is observed in the obese
animals. Such a reduction may explain the leptin-resistance
syndrome and the increase in the plasma concentration of
leptin which is observed in most obese human subjects.
[0518] It is also possible that the LSR receptor serves as
degradation pathway for other cytokines, in particular those
produced by the adipose tissue. The importance of Tumor
Necrosis Factor o and Nerve Growth Factor will be noted in
particular. These two cytokines exert a significant slimming
effect when they are injected into human subjects (Cytokines
and their receptors, 1996).

Example 5
Control of the LSR Activity by Cytokines

[0519] The o subunit of the LSR receptor binds leptin and
possesses potential phosphorylation sites. This makes it a
receptor which not only mediates endocytosis, but could also
serve in cell signalling.

[0520] The inventors therefore tested the hypothesis
according to which leptin modulates the activity of LSR, as
described below.

Measurement of the LSR Activity of Binding, Internalization
and Degradation of Lipoproteins in the Presence of Leptin

[0521] Rat hepatocytes in primary culture are incubated at
37° C. for 30 min with an increasing concentration of leptin,
and then incubated at 37° C. for 4 hours with either 50 ug/ml
of ***I-LDL (specific activity: 209 cpm/ng) or 50 pg/ml of
125.VLDL (specific activity: 157 cpm/ng) in the absence or
in the presence of 500 uM oleate. The cells are then washed
and the quantities of '**I-lipoproteins bound, incorporated
and degraded are measured as described above in Example 1
(Bihain and Yen, 1992). The results shown in FIG. 23 repre-
sent the differences obtained between the cells incubated with
or without oleate. Each point represents the mean of 3 mea-
surements. The standard deviation for each point is included
in the symbol.

[0522] The addition of increasing concentrations of leptin
to hepatocytes in culture increases the binding, internaliza-
tion and degradation of VLDLs and LDLs (FIG. 23).

Analysis of the Capacity for Inducing the LSR Activity by
Leptin Measurement, in the Presence of Leptin, of the Appar-
ent Number of LSR Receptors Expressed at the Surface of Rat
Hepatocytes in Primary Culture

[0523] Primary cultures of rathepatocytes are incubated for
30 min at 37° C. in the presence or in the absence of 20 ng/ml
of leptin, for 10 min at 37° C. in the presence of 0.8 mM
oleate. The cells are washed with PBS buffer precooled to 4°
C., and then incubated for 2 hours at 4° C. in the presence of
increasing concentrations of '>°I-LDL. The cells are then
washed, lysed and the quantity of bound '**I-LDL is mea-
sured.

Comparative Effects of Leptin in the Presence of Cyclohex-
imide, Colchicine and Cytochalasin B

[0524] The initial conditions are identical to those
described above; after incubation with leptin, the cells are
incubated for 30 min at 37° C. with 5 uM cycloheximide, 5
UM colchicine or 2.5 pM cytochalasin B. The cells are then
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incubated for 10 min at 37° C. in the presence of 0.8 mM
oleate. The cells are then washed with PBS buffer precooled
to 4° C., and then incubated for 2 hours at 4° C. in the presence
of 50 ug/ml of **°I-LDL. 2 measurements are carried out, and
the mean results are presented.

[0525] Itis thus shown that the increase in the LSR activity
by leptin is obtained through an increase in the apparent
number of receptors expressed at the surface of the hepato-
cytes (FIG. 24 A). This increase results, on the one hand, from
an increase in protein synthesis (it is partially inhibited by
cycloheximide, an inhibitor of protein synthesis). It involves,
on the other hand, the mobilization of the endocytosis
vesicles by the microtubule system (it is indeed inhibited by
cytochalasin B which blocks microtubular transport) (F1G. 24
B).

[0526] In order to check the in vivo effect of leptin on the
LSR activity, the inventors characterized the postprandial
triglyceridemic response of control, ob/ob and db/db mice
after a force-fed test meal according to the following proto-
cols.

Measurement of the Postprandial Lipemic Response in Mice

[0527] Control, ob/ob and db/db mice, starved since the day
before, are force-fed with a meal which is very high in fat
[60% fat (37% saturated, 27% monounsaturated and 36%
polyunsaturated fatty acids), 20% protein and 20% carbohy-
drate]| providing 56 kcal of energy/kg of the weight of the
animal. Immediately after the meal (time=0 hour), the mice
are injected intravenously with 200 ul of physiological saline
solution. At various times, 20 pl of blood are collected via the
caudal vein in tubes containing 90 ng of disodium EDTA, and
after separating the plasma by centrifugation, the plasma
concentration of triglyceridemia is determined with the aid of
an enzymatic assay kit. Each point on the curves presented
corresponds to the mean with standard deviation obtained for
3 measurements per animal and for 3 different animals.

Measurement of the Effect of Leptin on the Postprandial
Lipemic Response in Mice

[0528] The procedure is the same as above, except that
immediately after the meal (time=0 hour), the mice are
injected intravenously with either 200 pl of physiological
saline solution, or 200 ul of the same solution containing 50
ng of murine recombinant leptin.

Measurement of the Postprandial Lipemic Response in Mice
in the Presence of Lactoferrin and/or Leptin

[0529] ob/ob mice, starved since the day before, are force-
fed with a meal identical to that described above. Immedi-
ately after the meal (time=0 hour), the mice are injected
intravenously with 200 pl of saline solution containing either
no supplement, or 0.5 ug of leptin, or 2.5 mg of lactoferrin or
alternatively a mixture of 0.5 pg of leptin and 2.5 mg of
lactoferrin. Blood is collected between 2 and 3 hours after the
meal and the plasma concentration of triglycerides (TG) is
measured. The values obtained represent the mean with stan-
dard deviation obtained for 4 measurements per animal and
for 2 different animals [p<0.02 (ob/ob compared with ob/ob+
leptin), p<<0.01 (ob/ob compared with ob/ob+lactoferrin), NS
(ob/ob+lactoferrin compared with ob/ob+leptin+lactofer-
rin)].

[0530] In agreement with the reduction in the number of
LSR receptors observed in the obese mice, an amplification of
the postprandial lipemic response also exists in the untreated
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obese mice. The administration of leptin by the intravenous
route, at the same time as the test meal, makes it possible to
reduce the postprandial lipemic response in the two obese
mouse lines and in the control mice (FIG. 25).

[0531] This reduction in the lipemic response induced by
leptin is suppressed by the administration of lactoferrin (FIG.
26), which blocks the activity of LSR (Yen et al., 1994; Mann
et al., 1995). This strongly suggests that the reduction in the
lipemic response is explained by an increase in the LSR
activity.

[0532] Finally, also in vivo, the administration of leptin
induces an increase in the apparent number of L.SR receptors
expressed at the level of the surface of the hepatocytes. This
increase is significant both in the ob/ob mice and in the db/db
mice (FIG. 27).

[0533] Leptin and probably other cytokines are therefore
regulators of the activity of LSR. A syndrome of resistance to
leptin or to other cytokines can lead to hypertriglyceridemia,
which is either permanent or limited to the postprandial
phase.

Example 6

Effect of Leptin on the Expression of LSR; Thera-
peutic Effects

[0534] To reinforce correlation between the administration
of' leptin, the reduction in the postprandial lipemic response,
and an enhanced expression or activity of the L.SR receptor,
and to better evaluate the possible therapeutic implications of
the induction of the activity of hepatic clearance of lipopro-
teins by leptin, the inventors supplemented the preceding
analysis with monitoring of the weight variation, of the LSR
activity and of the expression of LSR mRNA, in control or
obese animals treated with leptin or otherwise.

Postprandial Lipemic Response and LSR Activity in Control
and Obese Mice

[0535] Control male mice (C57BL6) (n=8) and obese male
mice (ob/ob, n=8—animals deficient in the leptin gene—and
db/db, n=8—animals deficient in the gene for the leptin
receptor—) (aged 17 weeks old) were weighed in order to
quantitatively establish the differences in weight between
lines (FIG. 28A). The postprandial lipemic responses of the
animals of each line were measured in the absence of treat-
ment with leptin as described above. The apparent number of
LSR receptors expressed at the surface of the hepatic cells
was measured on 4 animals of each line, as described above,
and expressed in comparison with the 5'-nucleotidase activity
(enzyme selectively measured at the level of the plasma mem-
branes; Sigma kit). Finally, Northern blotting made it pos-
sible to estimate the level of expression ofthe LSR receptor in
three animals of each line, according to the protocol described
above.

[0536] The higher postprandial lipemic response in the
obese animals (FIG. 28B) is in agreement with the smaller
apparent number of hepatic LSR receptors in these same
animals (FIG. 28C). Furthermore, the Northern blotting
results (FIG. 28D) indicate that this reduction in the apparent
number of LSR receptors in the obese animals is accompa-
nied by a reduction in the level of expression of the said
receptor in the same animals. The inventors have shown that
indeed, a reduction in the number of mRNA encoding the
LSR receptor is observed in the obese mice ob/ob and db/db.
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[0537] The inventors also studied the effect of a long-term
treatment of a treatment with leptin on ob/ob mice (FIG. 29).

Effect of a Long-Term Treatment with Leptin on ob/ob Mice

[0538] The ob/ob obese mice received a daily injection of
either leptin, or of an equivalent volume of sterile PBS, for 30
days. The injected doses are 50 pug/animal from day O to day
4, 100 pg/animal from day 5 to day 17, and 150 pg/animal
from day 18 to day 30. Several parameters indicated below
are measured:

[0539] the weight (FIG. 29 A): the change in weight is
measured for 6 animals, over the duration of the treat-
ment;

[0540] the postprandial lipemic response (FIG. 29 B): it
is measured according to the protocol detailed in
Example 5 on three animals in each group, on day 29;

[0541] the apparent number of LSR receptors (FIG. 29
C): it is measured according to the protocol detailed in
Example 4 on three animals in each group, on day 30;

[0542] the quantity of LSR mRNA (FIG. 23 D): it is
estimated by Northern blotting as indicated in the pro-
tocol of Example 2.

[0543] The inventors thus observed a very significant loss
of weight in the ob/ob obese mice treated over 30 days with
leptin. Furthermore, the treatment with leptin causes a clear
reduction in the postprandial lipemic response. This reduc-
tion in the postprandial lipemic response is correlated with an
increase in the apparent number of LSR receptors at the
surface of the cells and with an increase in the quantity of
mRNA encoding the subunits of the LSR receptor.

[0544] These results establish in vivo that LSR represents
the limiting step in the elimination of dietary lipids. Further-
more, the treatment of this obesity inducing a weight loss
causes an increase in the activity of hepatic degradation of
dietary lipids, and a reduction in the postprandial lipemic
response.

Example 7
Characterization of the Human LSR Receptor
Northern-Blot Analysis

[0545] Nucleic probes for rat LSR were used to carry out
Northern-blot analyses with a membrane (Human Multiple
Tissue Northern Blot, Clontech #7760-1) comprising human
heart, brain, placenta, lung, liver, skeletal muscle, kidney and
pancreas poly A RNAs. A band of about 2 kbp is detected in
the liver and in the kidney. Approximate quantification of the
hybridization results indicate that LSR is expressed in the
liver at least 5 times more than in the kidney.

Cloning of the cDNA; Study of the Splicing Zone

[0546] Reverse transcription-PCR experiments on the
mRNA made it possible to determine with greater precision
the size of exon 1 on the 5' side and splicing sites between
exons 1 and 2. However, it is not certain that this end consti-
tutes the start of this exon. In addition, a second initiation site
exists in exon 1 which is more downstream from the first and
which exhibits a greater probability than the latter. The splic-
ing between exons 1 and 2 was different between the human
RNA and the rat RNA.
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[0547] The amplification was carried out with several pairs
of primers:
(SEQ ID NO: 31)
a: 5'-ATGCAACAGGACGGACTTGGA-3'
exon 1
(SEQ ID NO: 32)
b: 5'-TCAGACGACTAAACTTTCCCGACTCAGG-3'
exon 10
(SEQ ID NO: 33)
¢: 5'-CTACAACCCCTACGTTGAGT-3'
exon 2
(SEQ ID NO: 34)
d: 5'-TCGTGACCTGACCTTTGACCAGAC-3'
exon 3
(SEQ ID NO: 35)
e: 5'-CCTGAGCTACTCCTGTCAACGTCT-3'
exon 6
(SEQ ID NO: 36)
f: 5-AGGCCGAGATCGCCAGTCGT-3'
exon 9
[0548] The amplification carried out with the ab pair of

primers led to two products 1.8 kb and 2 kb in size after
separation on an electrophoresis gel. Given that the sizes of
these two products can be explained by an alternative splicing
similar to that described in rats, the other amplification prim-
ers were drawn. These primers made it possible to identify the
three forms of cDNA resulting from the alternative splicing of
the RNA.

[0549] The first cDNA which contains the totality of the ten
exons is called LSR-Hs-2062 and corresponds to SEQ ID
NO:7. It corresponds to the rat cDNA LSR-Rn-2097. The
second ¢cDNA contains exons 1,2, 3,5, 6,7, 8, 9and 10, and
is called LSR-Hs-2005. It corresponds to SEQ ID NO:9. This
c¢DNA corresponds to the rat cDNA LSR-Rn-2040. Finally,
the cDNA containing exons 1, 2,3, 6, 7, 8, 9 and 10 is called
LSR-Hs-1858 and its sequence is listed in SEQ ID NO:11. It
corresponds to the rat cDNA LSR-Rn-1893.

[0550] Itshouldbenoted that it was possible to demonstrate
a slippage of the splicing site at the boundary of exon 8. This
slippage, of the triplet TAG at position 19953-19955 of SEQ
1D NO:19 to the contiguous triplet AAG at position 19956-
19958 of SEQ ID NO:19, results in the loss of the Glu residue
at position 386 of the cDNA of SEQ ID NO:8.

[0551] The sequences of the proteins encoded by the cDNA
LSR-Hs-2062, LSR-Hs-2005 and L.SR-Hs-1858 correspond
respectively to SEQ ID NOs:8, 10 and 12. The biological
protein sequences can start at the first ATG codon observed in
the reading frame (position 35 of the protein sequence). How-
ever, the preferred codon for initiation of translation is more
downstream at position 83 of the protein sequence. Further-
more, it is quite possible that this initiation codon is more
upstream in the 5' region of exon 1 not yet determined or in a
possible exon preceding the latter.

[0552] Finally, FIGS. 3A and 3B represents a schematic
representation of the various protein forms identified in
humans, indicating the conserved motifs.

[0553] This analysis makes it possible to conclude that
three a, o' and [} subunits of LSR, which are equivalent to the
LSR 66, LSR 64 and LSR 58 forms in rats, exists in humans.

Identification and Isolation of the Genomic Sequence for
Human LSR

[0554] Screening of public data banks of nucleic sequences
(Genbank, version: 101) both with the sequence of mouse
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lisch7 (Accession No.: U49507) and with that of rat LSR
2097 isolated by the inventors made it possible to isolate two
human genomic DNA sequences. They are cosmids whose
accession numbers are AC002128 and AD000684, of respec-
tive sizes 45,328 bp and 41,936 bp. These two cosmids par-
tially overlap. The 3' end of the cosmid AC002128 overlaps,
over 12838 bp, the 5' end of the cosmid AD000684. On the
common portion of 12,838 bp, the sequences are 100% iden-
tical, apart from two deletions at positions 822 and 3170 of the
cosmid AD000684. The human L.SR gene is distributed over
the two cosmids. To facilitate the study of this region, a
complete genomic sequence was reconstituted: the 45,328 bp
of the cosmid AC002128 were added to the sequence of the
cosmid AD000684 between the 12,839 base and the 41,936
base. The combination constitutes a sequence of 74,426 bp. A
genomic sequence covering the LSR gene, was extracted
(SEQID NO:19).

[0555] The putative exons of the LSR gene were deter-
mined after alignment of the sequence described above with
the sequences of the RNAs for mouse Lisch7 and rat LSR.
The validity of the splicing sites on either side of the putative
exons was verified.

[0556] Moreover, a human genomic library consisting of
BACs was screened by the methods described in Chumakov
etal., 1995; the clones thus isolated were contiged, subcloned
and then sequenced in order to obtain the human genomic
sequence encoding LSR (SEQ ID NO:41).

[0557] The two sequences thus obtained (SEQ ID NOs:19
and 41) carry minor differences which are mentioned in the
accompanying listings.

Example 8
LSR Activity in Humans

[0558] Primary cultures of human fibroblasts, isolated from
subjects having a deletion affecting the promoter and the first
exon of the LDL receptor gene, were obtained.

[0559] The incubation of these cells in the presence and in
the absence of oleate shows that the latter induces LDL bind-
ing, internalization and degradation activity which follows a
saturation kinetics (Bihain and Yen, 1992). The affinity of this
receptor, induced by oleate, is maximum for the particles high
in triglycerides (VLDL and chylomicrons) as well as for
triolein and phosphatidylcholine supplemented with recom-
binant apoprotein E. The affinity of the LDLs for the receptor
is lower than that of the VLDLs and the chylomicrons but,
however, higher than those of triolein and phosphatidylcho-
line particles not containing ApoE, or than those of VL.DLs
isolated from a subject with type III hyperlipidemia and the
ApoE E, , phenotype (Yen et al., 1994).

[0560] It was also possible to measure the LSR activity in
fibroblasts of normal human subjects (FIG. 30), according to
the protocol below.

Measurement of the Binding, Internalization and Degrada-
tion of LDLs by Fibroblasts.

[0561] The fibroblasts are cultured beforehand for one
week as described above, except that the medium contains
20% foetal bovine serum (Goldstein et al., 1983). Next, they
are incubated with increasing concentrations of '**I-LDL in
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the absence or in the presence of 1 mM oleate. The cells are
then washed, lysed and counted for their radioactivity.

Example 9
Effect of Leptin on the LSR Activity in Humans

[0562] The LSR activity of human fibroblasts HF (familial
hypercholesterolemia) is also increased after incubation with
leptin (FIG. 31), suggesting that as in rats, LSR participates,
in humans, in the clearance of cytokines, and its activity is
modulated by the latter. The corresponding measurements
were carried out as indicated below.

Effect of Leptin on the LSR Activity on Human Fibroblasts

[0563] The fibroblasts HF are incubated for 30 minutes at
37° C. with increasing concentrations of leptin, and then for 2
hours at 37° C. with 50 pg/ml of ***I-LDL, in the presence of
500 uM oleate. The binding, internalization and degradation
of the LDLs are measured as indicated in Example 1.

Example 10

Cloning of the cDNA for Mouse LSR; Analysis of
the Products of Alternative Splicing

[0564] The cloning of the cDNA for mouse LSR was car-
ried out using a mouse liver mRNA library. The cloning
method used is the same as that for the cDNA forhuman LSR.
The mRNAs were purified and a reverse transcription PCR
amplification was carried out with the specific DNA primers.
The amplification fragment was cloned to a TA cloning vector
(Introgene).

[0565] A study of the products of alternative splicing with
primers situated in exon 2 and in exon 9 was also carried out
in a manner similar to that carried out for the human LSR.
[0566] Three products of alternative splicing were
observed: LSR-Mm-1886, LSR-Mm-1829 and LSR-Mm-
1682. LSR-Mm-1886 contains all the exons from 1 to 10.
LSR-Mm-1829 and LSR-Mm-1682 lack exon 4 and exons 4
and 5, respectively. These three biological forms of cDNA
indeed correspond to what was observed in humans and rats.
The nucleotide sequences of the cDNAs LSR-Mm-1886,
LSR-Mm-1829 and LSR-Mm-1682 are illustrated in SEQ ID
NOs:13, 14 and 15, respectively. The protein sequences
encoded by the cDNAs LSR-Mm-1886, LSR-Mm-1829 and
LSR-Mm-1682 are illustrated in SEQ ID NOs:16, 17 and 18.

Example 11
Identification of the y Subunit of LSR

[0567] The o and p subunits of LSR were identified as
indicated above. Analysis of the products of translation of the
RNAs encoding these two subunits does not allow the pres-
ence of a third subunit of molecular weight =35 kDa to be
explained. This subunit is detected only after reduction of the
LSR complex (FIG. 10, lane 4).

[0568] We purified and obtained the NH,-terminal
sequence of this y subunit.

[0569] The purification was carried out by immunoaffinity
chromatography according to the following procedure.

Purification of the y Subunit of LSR

[0570] Anti-LSR antibodies (band A) are coupled to a resin
[2.5 mg of IgG per 3.5 ml of affi-gel Hz immunoaffinity kit
resin (Biorad 153-6060)] which is then incubated with pro-
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teins solubilized from total membranes of rat liver (20 mM
Tris buffer, 2 mM EDTA, 0.125 M octyl glucoside (SxCMC),
1% inhibitor cocktail, pH=7.4: 160 mg of membrane proteins
give 41.3 mg of solubilized proteins (SP) in a volume of 17
ml.

[0571] The incubation is carried out for 12 hours: 17 ml
filled to 50 ml with 20 mM Tris buffer, 2 mM EDTA, pH 7.4
and the 3.5 ml of resin, with rotary shaking, at room tempera-
ture. The resin is washed with 40 ml of 20 mM Tris buffer, 2
mM EDTA, pH 7.4 and then eluted with 20 mM Tris bufter, 2
mM EDTA, 200 mM glycine, pH 2.5 in 30 fractions of 500 pl.
The pH of each fraction is neutralized with 100 ul per tube of
1 M Tris buffer, 2 mM EDTA, pH 9. 50 pl of each fraction are
deposited on a nitrocellulose membrane for dot-blot analysis:
incubation with anti-L.SR antibody, and then with a second
antibody coupled to alkaline phosphatase.

[0572] The positive fractions from 7 to 28 are pooled in
pairs and concentrated 2.5-fold in a Speedvac. Western blot-
ting is carried out on the pooled, concentrated and separated
fractions on a 10% PAGE-SDS gel. Bands are observed in
fractions 7 to 14 (the fractions are pooled).

[0573] The two pools are dialysed against 24 mM ammo-
nium bicarbonate and then freeze-dried in a Speedvac. The
powder is taken up in 80 pl of 20 mM Tris buffer, 2 mM
EDTA, 2% SDS, 3% urea, pH 7.4 and reduced in the presence
of 5% pP-mercaptoethanol for 30 minutes at 100° C.

[0574] After migration and wet transfer in 50 mM Tris, 50
mM borate on a sequencing membrane (PVDF) at 30 mA, the
membrane is stained with amido black.

[0575] A band with an apparent MW of about 35 kDa was
thus identified and sent for sequencing according to the
Edman method.

[0576] The sequence obtained is LHTGDKAFVEFLT-
DEIKEE. This sequence corresponds identically to that of a
protein of molecular weight 33 kDa identified above as a
protein of the cellular surface which binds the globular heads
of Cl1q (gC19-R) (Ghebrehiwet et al., 1994). A more recent
observation indicates that this potential receptor for Clq is
also located in the vesicles situated under the cellular surface
(van den Berg et al., 1997). This protein also corresponds to a
protein previously identified as p34, and which combines
with a lamin receptor. This receptor possesses a long NH,-
terminal segment oriented inwards in the cell nucleus as well
as 8 transmembrane domains. This receptor binds to lamin in
a manner which depends on the degree of phosphorylation.
Finally, gC1q-R combines with “splicing factor 2”” (Honoré et
al., 1993). The lamin receptor and “splicing factor 2 have in
common the characteristic of containing a repeated sequence
of serine and arginine (RSRS) situated at the level of the
NH,-terminal segment in the case of the lamin receptor and at
the level of the carboxy-terminal segment in the case of SF2.
[0577] It is remarkable to observe that both a-L.SR and
B-LSR exhibit repeated segments high in serine and arginine
(FIG. 1). Our hypothesis is that the y-L.SR protein represents
a molecular chaperone which combines with the o and
subunits of LSR via their RSRS domain.

[0578] In order to verify this hypothesis, we obtained poly-
clonal antibodies directed against two synthetic peptides
whose sequence was situated at the carboxy- or NH,-terminal
end of the gC1q-R protein:
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NH,-terminal peptide of gClg-R:

(SEQ ID NO: 39)
LRCVPRVLGSSVAGY*
(amino acids 5 to 19 of gClg-R)

COOH-terminal peptide of gClg-R:

(SEQ ID NO: 40)
C*YITFLEDLKSFVKSQ.
(amino acids 268 to 282 of gClg-R)

*amino acids differing from the protein se-
quence, so as to optimize the antigenicity
of the peptides.

[0579] FIG. 32 shows these antibodies specifically inhibit
the activity of LSR. The antibody directed against the COOH-
terminal end appears to be the most effective.

These results indicate that gC1g-R, or one of its structurally
similar homologues, represents a molecular chaperone non-
covalently combined with the LSR multimeric complex.

Example 12

Regulation of the LSR Activity by Clq and its
Homologues

[0580] Ithasbeen shownthatgClq-R could bind the globu-
lar head of complement factor 1. We sought to use this prop-
erty of Clq to displace gC1g-R combined with LSR, and we
measured the effect of increasing doses of C1q onthe binding,
internalization and degradation ofthe LDLs by hepatocytes in
primary culture. FIG. 33 shows an increase in the capture and
degradation of LDLs induced by human Clgq, even in the
absence of oleate.

[0581] A less substantial, but nevertheless significant,
increase is also observed in the presence of oleate. However,
under these conditions, the maximum effect is obtained for
lower concentrations of Clq.

[0582] It therefore appears that gC1q-R exerts on LSR an
inhibitory effect which is comparable to that induced by the
39kD RAP for LRP, the LDL receptor and LSR (Troussard et
al., 1995). The displacement of the chaperone gC1g-R using
its capacity to bind to complement C1q makes it possible to
lift the inhibitory effect. Analysis of the gC1g-R sequence
shows that it may be a typical membrane receptor. Indeed, the
protein possesses no hydrophobic sequence capable of cross-
ing the phospholipid bilayer.

[0583] The effect of complement C1q on the activity of
LSR opens major perspectives in the context of the genetics of
obesity. It is possible, indeed, that mutations affecting either
the gene for Clq, that for gC1g-R, or alternatively that for
their analogues such as for example AdipoQ, cerebellin, col-
lagen alpha 1-10, SPA and SPD (pulmonary surfactant pro-
teins), mannan-binding protein, and the scavenger receptor or
its homologue LRP (Hu et al., 1996; Drickamer et al., 1986;
Krieger and Herz, 1994; Elomaa et al., 1995) modulate the
activity of LSR, both as regards clearance of lipoproteins and
as regards that of leptin.

[0584] Several proteins can interact with gC1g-R because
they exhibit homologies with complement C1q. In particular,
two proteins isolated in mice, AdipoQ (Hu et al., 1996) and
acrp30 (Scherer et al., 1995), and a human protein APM1
(Maeda et al., 1996) exhibit marked homologies. These three
proteins, like the components of complement C1q (C1qA, B,
C), are secreted proteins; they have an NH,-terminal end
which resembles collagen (repetition of Gly-X-Y motifs) and
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a COOH-terminal end corresponding to the globular domain
of complement Clq. These three proteins are preferably
expressed in the adipose tissue. There are only 3 amino acids
differing between AdipoQ and acrp30. APMI, a protein
whose messenger has been characterized as being highly
expressed in adipocytes, exhibits 79.7% nucleic acid identity
and 80.6% amino acid identity with AdipoQ. APM1 is there-
fore certainly the human homologue of AdipoQ.

Example 13

Screening of Compounds Modifying the Activity of
the LSR Receptor

[0585] As described above, the inventors formulated the
hypothesis that the LSR “y band”, a protein which is highly
homologous to gC1qR, might interact with the L.SR receptor
like a molecular chaperone and might thus form an “LSR
complex”, comprising the o or o' and [} subunits of the LSR
receptor and a gC1qR type molecule. gC1gR has been previ-
ously identified as a cell surface protein which binds the
globular heads of the complement factor C1q. In addition to
Clgq, several proteins exhibiting homologies with the Clq
proteins, in particular AdipoQ and acrp30 in mice and APM1
in humans, are capable of interacting with the protein
homologous to gC1gR in the LSR complex and of modifying
the LSR activity.

Screening Parameters

[0586] The screening of a compound such as Clq or Adi-
poQ was carried out through the measurement of various
parameters of which the most important is the measurement
of the effect of the compound on the activity of the LSR
receptor. The various parameters are the following:

[0587] change in weight
[0588] food intake
[0589] postprandial lipemic response
[0590] binding, internalization and/or degradation of
lipoproteins such as the LDLs.
Change in Weight
[0591] Osmotic pumps were surgically inserted into the

abdominal cavities of 12 Sprague-Dawley male rats of 400-
450 g. The osmotic pumps contained either 2 ml of PBS
(phosphate buffered saline), pH 7.4 (control 6 rats), or 2 ml of
recombinant AdipoQ protein (5 mg/ml PBS, 6 rats). These
pumps were designed to deliver 10 ul/h (50 pg AdipoQ/h).
The animals are weighed and individually housed in meta-
bolic cages. 3 animals in each group are subjected ad libitum
either to a normal diet or to a fatty diet (day 0). The fatty diet
consists of a normal diet supplemented with 2% (w/w) cho-
lesterol, 10% (w/w) saturated fatty acid in the form of veg-
etaline, [lacuna] % (w/w) sunflower oil and 15% (w/w)
sucrose. On day 3, the animals are weighed and blood
samples are obtained from the caudal vein. The quantity of
plasma triglycerides was measured using an enzymatic kit.

Food Intake

[0592] Recombinant AdipoQ protein (100 ug) or PBS alone
were injected daily for 5 days through the caudal vein of
ob/ob or db/db mice kept in a metabolic cage. The mice are
weighed each day and the quantity of food consumed was also
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measured. The results correspond to a mean food intake and
a standard deviation for 4 mice in each group.

Postprandial Lipemic Response

[0593] Male Sprague-Dawley rats (400-450 g), starved
since the day before, were force-fed with a meal which was
very high in fat (t=0) (60% fatty acid of which 37% saturated,
27% monounsaturated and 36% polyunsaturated, 20% pro-
tein and 20% carbohydrate, the total providing 56 kcal/kg of
body weight) and received immediately afterwards an intra-
venous injection (femoral vein) of either 300 pl of PBS alone
or of the same volume containing 1 mg of mouse recombinant
AdipoQ protein. Blood samples were collected at various
times (0, 2, 4 and 6 h). The quantity of plasma triglycerides
was measured using an enzymatic kit. The results are pre-
sented as mean values and standard deviations on 3 animals.

LSR Activity or Binding, Internalization and Degradation of
Lipoproteins

[0594] Primary cultures of rat hepatocytes were prepared
and distributed into 6-well plates (9000,000 cells/well). After
48 h, the cells were washed once with PBS (2 ml/well) and
incubated for 30 min at 37° C. with 20 ng/ml of recombinant
murine leptin. The cells were then incubated for 4 h at 37° C.
with increasing concentrations of recombinant murine Adi-
poQ proteins and 20 ug/ml ***I-LDL in the presence or in the
absence of 0.5 mM oleate. The binding, internalization and
degradation of lipoproteins were measured as indicated in
Example 1.

Clq

[0595] The compound Clq was tested for its capacity to
modulate the activity of the LSR receptor (binding, internal-
ization and degradation of lipoproteins). FIG. 33 shows that
the compound C1q exhibits the property of increasing the
activity in the presence and in the absence of oleate. Thus, it
was possible for this compound C1q to be selected as modu-
lator of the SR activity through the test of activity described
above.

AdipoQ

[0596] The compound AdipoQ was tested according to the
four parameters presented above.

[0597] FIG. 34 shows that the compound AdipoQ modu-
lates the LSR activity in the presence of oleate. Indeed, at the
concentration of 25 ng/ml, it increases the LSR activity.
[0598] FIG. 35 shows that the administration of AdipoQ
makes it possible to massively reduce the postprandial
lipemic response.

[0599] FIG. 36 shows that a 3-day ip infusion treatment
with AdipoQ causes a loss in weight which is much greater
when the rat is subjected to a fatty diet. Furthermore, the
inventors observed that the level of plasma triglycerides is
reduced in the animals treated with AdipoQ.

[0600] FIG. 37 shows that an injection of AdipoQ reduces
the food intake in obese animals.

[0601] The increase in the LSR activity induced by 25
ng/ml of AdipoQ) can explain the reduction in the postprandial
lipemic response and the weight loss.

[0602] Thus, the AdipoQ protein is a very valuable com-
pound which could be used in particular in the treatment of
obesity. The selection of this protein as a candidate molecule
in the treatment of obesity validates the parameters for
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screening a compound of interest modulating the LSR activ-
ity, the most important parameter consisting in measuring the
LSR activity.
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 41

<210> SEQ ID NO 1

<211> LENGTH: 2097

<212> TYPE: DNA

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 1

accgctecace aggtcagttg tccccggaaa gecgaaggca tgagettcege ccaagttett 60
tttatgggtt agaactcctc cagagcgggg gdaaaaaggac ttggaatagg ggcgggacgg 120
agcacgcacc cttctecgee ttggttcteg cegegeccee tactcectceggg atacttggga 180
ggggacgcege gggcaccgte getgctagac ggecegeg atg geg ceg geg gec gge 235
Met Ala Pro Ala Ala Gly
1 5
gcg tgt gect ggg gcg cct gac tcce cac cca gect acce gtg gtce tte gtg 283
Ala Cys Ala Gly Ala Pro Asp Ser His Pro Ala Thr Val Val Phe Val
10 15 20
tgt cte ttt ctec atc att ttec tgc cca gac cct gce agt gce atce cag 331
Cys Leu Phe Leu Ile Ile Phe Cys Pro Asp Pro Ala Ser Ala Ile Gln
25 30 35
gtg act gtg tct gac ccc tac cac gta gtg atc ctg ttec cag cca gtg 379
Val Thr Val Ser Asp Pro Tyr His Val Val Ile Leu Phe Gln Pro Val
40 45 50

acc ctg cce tgce acc tat cag atg agce aac act cte aca gtc ccc atce 427
Thr Leu Pro Cys Thr Tyr Gln Met Ser Asn Thr Leu Thr Val Pro Ile
55 60 65 70
gtg atc tgg aag tac aag tca ttc tgc cgg gac cgt att gcc gat gec 475
Val Ile Trp Lys Tyr Lys Ser Phe Cys Arg Asp Arg Ile Ala Asp Ala

75 80 85
ttec tet cct gee agt gtg gac aac cag cta aat gcc cag ttg gca gct 523
Phe Ser Pro Ala Ser Val Asp Asn Gln Leu Asn Ala Gln Leu Ala Ala

90 95 100
ggc aac cce gge tac aac ccc tat gtg gag tgce cag gac agt gta cgc 571
Gly Asn Pro Gly Tyr Asn Pro Tyr Val Glu Cys Gln Asp Ser Val Arg
105 110 115
act gtc agg gtg gtg gcc acc aaa cag ggc aat gcg gtg acc ctg gga 619
Thr Val Arg Val Val Ala Thr Lys Gln Gly Asn Ala Val Thr Leu Gly
120 125 130

gac tac tac caa ggc agg agg atc acc ata aca gga aat gct gac ctg 667
Asp Tyr Tyr Gln Gly Arg Arg Ile Thr Ile Thr Gly Asn Ala Asp Leu
135 140 145 150
acc ttec gag cag aca gcc tgg gga gac agt gga gtg tat tac tgc tct 715
Thr Phe Glu Gln Thr Ala Trp Gly Asp Ser Gly Val Tyr Tyr Cys Ser

155 160 165
gtg gtc teg gee caa gat ctg gat gga aac aac gag gcg tac gca gag 763

Val Val Ser Ala Gln Asp Leu Asp Gly Asn Asn Glu Ala Tyr Ala Glu
170 175 180
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ctec atc gtc ctt gge agg acc tca gag gcc cct gag ctc cta cct ggt 811
Leu Ile Val Leu Gly Arg Thr Ser Glu Ala Pro Glu Leu Leu Pro Gly
185 190 195
ttt cgg gcg ggg ccc ttg gaa gat tgg ctc ttt gtg gtc gtg gtc tgce 859
Phe Arg Ala Gly Pro Leu Glu Asp Trp Leu Phe Val Val Val Val Cys
200 205 210
ctg gcg agce ctc cte cte tte cte cte ctg gge atc tge tgg tgce cag 907
Leu Ala Ser Leu Leu Leu Phe Leu Leu Leu Gly Ile Cys Trp Cys Gln
215 220 225 230
tgce tgt cct cac acc tge tgce tgc tat gtc cga tgt ccc tgc tgce cca 955
Cys Cys Pro His Thr Cys Cys Cys Tyr Val Arg Cys Pro Cys Cys Pro
235 240 245
gac aag tgc tgt tgc cct gag gct ctt tat get get gge aaa gca gcc 1003
Asp Lys Cys Cys Cys Pro Glu Ala Leu Tyr Ala Ala Gly Lys Ala Ala
250 255 260
acc tca ggt gtc ccg age atc tat gcc ccc age atc tat acc cac ctc 1051
Thr Ser Gly Val Pro Ser Ile Tyr Ala Pro Ser Ile Tyr Thr His Leu
265 270 275
tca cct gcc aag acc cca cca cct ccg cct gee atg att ccc atg ggce 1099
Ser Pro Ala Lys Thr Pro Pro Pro Pro Pro Ala Met Ile Pro Met Gly
280 285 290
cct cece tat ggg tac cct gga gac ttt gac aga cat agc tca gtt ggt 1147
Pro Pro Tyr Gly Tyr Pro Gly Asp Phe Asp Arg His Ser Ser Val Gly
295 300 305 310
ggc cac agce tcce caa gta ccc ctg ctg cgt gac gtg gat ggc agt gta 1195
Gly His Ser Ser Gln Val Pro Leu Leu Arg Asp Val Asp Gly Ser Val
315 320 325
tct tca gaa gta cga agt ggc tac agg atc cag gct aac cag caa gat 1243
Ser Ser Glu Val Arg Ser Gly Tyr Arg Ile Gln Ala Asn Gln Gln Asp
330 335 340
gac tcc atg agg gtc cta tac tat atg gag aaa gag cta gcc aac ttt 1291
Asp Ser Met Arg Val Leu Tyr Tyr Met Glu Lys Glu Leu Ala Asn Phe
345 350 355
gac cct tce cga cct ggce cct cce aat ggce aga gtg gaa cgg gcc atg 1339
Asp Pro Ser Arg Pro Gly Pro Pro Asn Gly Arg Val Glu Arg Ala Met
360 365 370
agt gaa gta acc tce cte cat gaa gat gac tgg cga tcg agg cct tcece 1387
Ser Glu Val Thr Ser Leu His Glu Asp Asp Trp Arg Ser Arg Pro Ser
375 380 385 390
agg gct cct gee cte ace cce atc agg gat gag gag tgg aat cgc cac 1435
Arg Ala Pro Ala Leu Thr Pro Ile Arg Asp Glu Glu Trp Asn Arg His
395 400 405
tce cca cag agt ccc aga aca tgg gag cag gaa ccc ctt caa gaa caa 1483
Ser Pro Gln Ser Pro Arg Thr Trp Glu Gln Glu Pro Leu Gln Glu Gln
410 415 420
cca agg ggt ggt tgg ggg tct gga cgc cct c¢gg gcc cgce tcect gtg gat 1531
Pro Arg Gly Gly Trp Gly Ser Gly Arg Pro Arg Ala Arg Ser Val Asp
425 430 435
gct cta gat gat atc aac cgg cct ggce tce act gaa tca gga cgg tet 1579
Ala Leu Asp Asp Ile Asn Arg Pro Gly Ser Thr Glu Ser Gly Arg Ser
440 445 450
tct cece cca agt agt gga c¢gg aga gga cgg gcc tat gca cct cca aga 1627
Ser Pro Pro Ser Ser Gly Arg Arg Gly Arg Ala Tyr Ala Pro Pro Arg
455 460 465 470
agt cgc agc c¢gg gat gac ctc tat gac ccg gac gat cct agg gac ttg 1675

Ser Arg Ser Arg Asp Asp Leu Tyr Asp Pro Asp Asp Pro Arg Asp Leu
475 480 485
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cca cat tcc cga gat ccc cac tat tat gac gac atc agg tct aga gat 1723
Pro His Ser Arg Asp Pro His Tyr Tyr Asp Asp Ile Arg Ser Arg Asp
490 495 500

cca cgt gct gac ccec aga tcc cgt cag cga tce cga gat cct cgg gat 1771
Pro Arg Ala Asp Pro Arg Ser Arg Gln Arg Ser Arg Asp Pro Arg Asp
505 510 515

gct ggce ttce agg tca agg gac cct cag tat gat ggg cga cta tta gaa 1819
Ala Gly Phe Arg Ser Arg Asp Pro Gln Tyr Asp Gly Arg Leu Leu Glu
520 525 530

gag gct tta aag aaa aag ggg tcg ggc gag aga agg agg gtt tac agg 1867
Glu Ala Leu Lys Lys Lys Gly Ser Gly Glu Arg Arg Arg Val Tyr Arg
535 540 545 550

gag gaa daa gag gaa gag gag ggc caa tac ccc cca gca cct cca cct 1915
Glu Glu Glu Glu Glu Glu Glu Gly Gln Tyr Pro Pro Ala Pro Pro Pro
555 560 565

tac tca gag act gac tcg cag gcc tca cgg gag agg agg ctg aaa aag 1963
Tyr Ser Glu Thr Asp Ser Gln Ala Ser Arg Glu Arg Arg Leu Lys Lys
570 575 580

aat ttg gcc ctg agt cgg gaa agt tta gtc gtc tga tccacgtttt 2009
Asn Leu Ala Leu Ser Arg Glu Ser Leu Val Val *

585 590
gtatgtagct tttgtacttt ttttttaatt ggaatcaata ttgatgaaac ttcaagccta 2069
ataaaatgtc taatcacaaa aaaaaaaa 2097
<210> SEQ ID NO 2
<211> LENGTH: 593
<212> TYPE: PRT
<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 2

Met Ala Pro Ala Ala Gly Ala Cys Ala Gly Ala Pro Asp Ser His Pro
1 5 10 15

Ala Thr Val Val Phe Val Cys Leu Phe Leu Ile Ile Phe Cys Pro Asp
20 25 30

Pro Ala Ser Ala Ile Gln Val Thr Val Ser Asp Pro Tyr His Val Val
35 40 45

Ile Leu Phe Gln Pro Val Thr Leu Pro Cys Thr Tyr Gln Met Ser Asn
50 55 60

Thr Leu Thr Val Pro Ile Val Ile Trp Lys Tyr Lys Ser Phe Cys Arg
65 70 75 80

Asp Arg Ile Ala Asp Ala Phe Ser Pro Ala Ser Val Asp Asn Gln Leu
85 90 95

Asn Ala Gln Leu Ala Ala Gly Asn Pro Gly Tyr Asn Pro Tyr Val Glu
100 105 110

Cys Gln Asp Ser Val Arg Thr Val Arg Val Val Ala Thr Lys Gln Gly
115 120 125

Asn Ala Val Thr Leu Gly Asp Tyr Tyr Gln Gly Arg Arg Ile Thr Ile
130 135 140

Thr Gly Asn Ala Asp Leu Thr Phe Glu Gln Thr Ala Trp Gly Asp Ser
145 150 155 160

Gly Val Tyr Tyr Cys Ser Val Val Ser Ala Gln Asp Leu Asp Gly Asn
165 170 175

Asn Glu Ala Tyr Ala Glu Leu Ile Val Leu Gly Arg Thr Ser Glu Ala
180 185 190
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Pro Glu Leu Leu Pro Gly Phe Arg Ala Gly Pro Leu Glu Asp Trp Leu
195 200 205

Phe Val Val Val Val Cys Leu Ala Ser Leu Leu Leu Phe Leu Leu Leu
210 215 220

Gly Ile Cys Trp Cys Gln Cys Cys Pro His Thr Cys Cys Cys Tyr Val
225 230 235 240

Arg Cys Pro Cys Cys Pro Asp Lys Cys Cys Cys Pro Glu Ala Leu Tyr
245 250 255

Ala Ala Gly Lys Ala Ala Thr Ser Gly Val Pro Ser Ile Tyr Ala Pro
260 265 270

Ser Ile Tyr Thr His Leu Ser Pro Ala Lys Thr Pro Pro Pro Pro Pro
275 280 285

Ala Met Ile Pro Met Gly Pro Pro Tyr Gly Tyr Pro Gly Asp Phe Asp
290 295 300

Arg His Ser Ser Val Gly Gly His Ser Ser Gln Val Pro Leu Leu Arg
305 310 315 320

Asp Val Asp Gly Ser Val Ser Ser Glu Val Arg Ser Gly Tyr Arg Ile
325 330 335

Gln Ala Asn Gln Gln Asp Asp Ser Met Arg Val Leu Tyr Tyr Met Glu
340 345 350

Lys Glu Leu Ala Asn Phe Asp Pro Ser Arg Pro Gly Pro Pro Asn Gly
355 360 365

Arg Val Glu Arg Ala Met Ser Glu Val Thr Ser Leu His Glu Asp Asp
370 375 380

Trp Arg Ser Arg Pro Ser Arg Ala Pro Ala Leu Thr Pro Ile Arg Asp
385 390 395 400

Glu Glu Trp Asn Arg His Ser Pro Gln Ser Pro Arg Thr Trp Glu Gln
405 410 415

Glu Pro Leu Gln Glu Gln Pro Arg Gly Gly Trp Gly Ser Gly Arg Pro
420 425 430

Arg Ala Arg Ser Val Asp Ala Leu Asp Asp Ile Asn Arg Pro Gly Ser
435 440 445

Thr Glu Ser Gly Arg Ser Ser Pro Pro Ser Ser Gly Arg Arg Gly Arg
450 455 460

Ala Tyr Ala Pro Pro Arg Ser Arg Ser Arg Asp Asp Leu Tyr Asp Pro
465 470 475 480

Asp Asp Pro Arg Asp Leu Pro His Ser Arg Asp Pro His Tyr Tyr Asp
485 490 495

Asp Ile Arg Ser Arg Asp Pro Arg Ala Asp Pro Arg Ser Arg Gln Arg
500 505 510

Ser Arg Asp Pro Arg Asp Ala Gly Phe Arg Ser Arg Asp Pro Gln Tyr
515 520 525

Asp Gly Arg Leu Leu Glu Glu Ala Leu Lys Lys Lys Gly Ser Gly Glu
530 535 540

Arg Arg Arg Val Tyr Arg Glu Glu Glu Glu Glu Glu Glu Gly Gln Tyr
545 550 555 560

Pro Pro Ala Pro Pro Pro Tyr Ser Glu Thr Asp Ser Gln Ala Ser Arg
565 570 575

Glu Arg Arg Leu Lys Lys Asn Leu Ala Leu Ser Arg Glu Ser Leu Val
580 585 590
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Val

<210> SEQ ID NO 3
<211> LENGTH: 2040
<212> TYPE: DNA
<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 3

accgcteace

tttatgggtt

agcacgcacc

dgggacgege

gecg
Ala

tgt
Cys

gtg
Val

acce
Thr
55

gtg
Val

tte
Phe

gge
Gly

act
Thr

gac
Asp
135

acce
Thr

gtg
Val

cte
Leu

cte
Leu

cac
His
215

tgt
Cys

cte
Leu

act
Thr
40

ctyg
Leu

ate
Ile

tct
Ser

aac
Asn

gte
Val
120

tac
Tyr

ttc
Phe

gte
Val

ate
Ile

cte
Leu
200

ace
Thr

get
Ala

ttt
Phe
25

gtg
Val

cce
Pro

tgg
Trp

cct
Pro

cce
Pro
105

agg
Arg

tac
Tyr

gag
Glu

tcg
Ser

gte
Val
185

cte

Leu

tgce
Cys

aggtcagttg

agaactccte

ctteteegee

gggcaccgte

999 g¢g
Gly Ala
10

cte atc
Leu Ile

tct gac
Ser Asp

tgce acc
Cys Thr

aag tac
Lys Tyr
75

gcc agt
Ala Ser
90

ggc tac
Gly Tyr

gtg gtg
Val vVal

caa ggc
Gln Gly

cag aca
Gln Thr
155

gcc caa
Ala Gln
170

ctt gat
Leu Asp

ttc ctc
Phe Leu

tge tge
Cys Cys

cct
Pro

att
Ile

cece
Pro

tat
Tyr
60

aag
Lys

gtg
Val

aac
Asn

gece
Ala

agg
Arg
140

gece
Ala

gat
Asp

tgg
Trp

cte
Leu

tat
Tyr
220

gac
Asp

tte
Phe

tac
Tyr
45

cag
Gln

tca
Ser

gac
Asp

cece
Pro

acce
Thr
125

agg
Arg

tgg
Trp

ctyg
Leu

cte
Leu

ctyg
Leu
205

gte
Val

tccecggaaa

cagagcgggayg

ttggttcteg

getgetagac

tce
Ser

tgce
Cys
30

cac
His

atg
Met

ttc
Phe

aac
Asn

tat
Tyr
110

aaa
Lys

ate
Ile

gga
Gly

gat
Asp

ttt
Phe
190

gge
Gly

cga
Arg

gecgaaggcea tgagettege ccaagttett
gaaaaaggac ttggaatagg ggcgggacgg
cegegecccee tacteteggyg atacttggga

ggccgeg atg geg ccg gcg goc gge
Met Ala Pro Ala Ala Gly

cac
His
15

cca
Pro

gta
Val

agc
Ser

tgce
Cys

cag
Gln
95

gtg
Val

cag
Gln

ace
Thr

gac
Asp

gga
Gly
175

gtg
Val

ate
Ile

tgt
Cys

cca
Pro

gac
Asp

gtg
Val

aac
Asn

cgg
Arg
80

cta
Leu

gag
Glu

gge
Gly

ata
Ile

agt
Ser
160

aac

Asn

gte
Val

tgce
Cys

cce
Pro

1

get
Ala

cct
Pro

ate
Ile

act
Thr
65

gac
Asp

aat
Asn

tge
Cys

aat
Asn

aca
Thr
145

gga
Gly

aac
Asn

gtg
Val

tgg
Trp

tge
Cys
225

acce
Thr

gece
Ala

ctyg
Leu
50

cte
Leu

cgt
Arg

gece
Ala

cag
Gln

gecg
Ala
130

gga
Gly

gtg
Val

gag
Glu

gte
Val

tgc
Cys
210

tgc
Cys

gtg
Val

agt
Ser
35

tte
Phe

aca
Thr

att
Ile

cag
Gln

gac
Asp
115

gtg
Val

aat
Asn

tat
Tyr

gecg
Ala

tgc
Cys
195

cag

Gln

cca
Pro

gte
Val
20

gece
Ala

cag
Gln

gte
Val

gece
Ala

ttg
Leu
100

agt
Ser

ace
Thr

get
Ala

tac
Tyr

tac
Tyr
180

ctyg

Leu

tgce
Cys

gac
Asp

5

ttc
Phe

ate
Ile

cca
Pro

cce
Pro

gat
Asp
85

gca
Ala

gta
Val

ctyg
Leu

gac
Asp

tgce
Cys
165

gca

Ala

gecg
Ala

tgt
Cys

aag
Lys

gtg
Val

cag
Gln

gtg
Val

ate
Ile
70

gece
Ala

get
Ala

cge
Arg

gga
Gly

ctyg
Leu
150

tct
Ser

gag
Glu

agc
Ser

cct
Pro

tgce
Cys
230

60

120

180

235

283

331

379

427

475

523

571

619

667

715

763

811

859

907
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tgt tgc cct gag gct ctt tat gct gect ggc aaa gca gecc acc tca ggt 955
Cys Cys Pro Glu Ala Leu Tyr Ala Ala Gly Lys Ala Ala Thr Ser Gly
235 240 245
gtc ccg agce atc tat gecc ccc age atce tat acc cac cte tca cct gece 1003
Val Pro Ser Ile Tyr Ala Pro Ser Ile Tyr Thr His Leu Ser Pro Ala
250 255 260
aag acc cca cca cct ccg cct gee atg att ccc atg ggce cct cce tat 1051
Lys Thr Pro Pro Pro Pro Pro Ala Met Ile Pro Met Gly Pro Pro Tyr
265 270 275
ggg tac cct gga gac ttt gac aga cat agc tca gtt ggt ggc cac agce 1099
Gly Tyr Pro Gly Asp Phe Asp Arg His Ser Ser Val Gly Gly His Ser
280 285 290
tce caa gta ccc ctg ctg cgt gac gtg gat ggc agt gta tct tca gaa 1147
Ser Gln Val Pro Leu Leu Arg Asp Val Asp Gly Ser Val Ser Ser Glu
295 300 305 310
gta cga agt ggc tac agg atc cag gct aac cag caa gat gac tcc atg 1195
Val Arg Ser Gly Tyr Arg Ile Gln Ala Asn Gln Gln Asp Asp Ser Met
315 320 325
agg gtc cta tac tat atg gag aaa gag cta gcc aac ttt gac cct tcec 1243
Arg Val Leu Tyr Tyr Met Glu Lys Glu Leu Ala Asn Phe Asp Pro Ser
330 335 340
cga cct ggce cct cce aat ggce aga gtg gaa c¢gg gcc atg agt gaa gta 1291
Arg Pro Gly Pro Pro Asn Gly Arg Val Glu Arg Ala Met Ser Glu Val
345 350 355
acc tce cte cat gaa gat gac tgg cga tcg agg cct tecc agg gct cct 1339
Thr Ser Leu His Glu Asp Asp Trp Arg Ser Arg Pro Ser Arg Ala Pro
360 365 370
gce cte acc cce atc agg gat gag gag tgg aat cgc cac tcc cca cag 1387
Ala Leu Thr Pro Ile Arg Asp Glu Glu Trp Asn Arg His Ser Pro Gln
375 380 385 390
agt ccc aga aca tgg gag cag gaa ccc ctt caa gaa caa cca agg ggt 1435
Ser Pro Arg Thr Trp Glu Gln Glu Pro Leu Gln Glu Gln Pro Arg Gly
395 400 405
ggt tgg ggg tct gga cgc cct cgg gce cge tet gtg gat get cta gat 1483
Gly Trp Gly Ser Gly Arg Pro Arg Ala Arg Ser Val Asp Ala Leu Asp
410 415 420
gat atc aac cgg cct ggc tecc act gaa tca gga c¢gg tet tet cece ceca 1531
Asp Ile Asn Arg Pro Gly Ser Thr Glu Ser Gly Arg Ser Ser Pro Pro
425 430 435
agt agt gga c¢gg aga gga cgg gcc tat gca cct cca aga agt cgc agce 1579
Ser Ser Gly Arg Arg Gly Arg Ala Tyr Ala Pro Pro Arg Ser Arg Ser
440 445 450
cgg gat gac ctc tat gac ccg gac gat cct agg gac ttg cca cat tcc 1627
Arg Asp Asp Leu Tyr Asp Pro Asp Asp Pro Arg Asp Leu Pro His Ser
455 460 465 470
cga gat ccc cac tat tat gac gac atc agg tct aga gat cca cgt gect 1675
Arg Asp Pro His Tyr Tyr Asp Asp Ile Arg Ser Arg Asp Pro Arg Ala
475 480 485
gac ccc aga tcc cgt cag cga tce cga gat cct cgg gat gct gge tte 1723
Asp Pro Arg Ser Arg Gln Arg Ser Arg Asp Pro Arg Asp Ala Gly Phe
490 495 500
agg tca agg gac cct cag tat gat ggg cga cta tta gaa gag gct tta 1771
Arg Ser Arg Asp Pro Gln Tyr Asp Gly Arg Leu Leu Glu Glu Ala Leu
505 510 515
aag aaa aag ggg tcg ggc gag aga agg agg gtt tac agg gag gaa gaa 1819

Lys Lys Lys Gly Ser Gly Glu Arg Arg Arg Val Tyr Arg Glu Glu Glu
520 525 530
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gag gaa gag gag ggc caa tac ccc cca gca cct cca cct tac tca gag 1867
Glu Glu Glu Glu Gly Gln Tyr Pro Pro Ala Pro Pro Pro Tyr Ser Glu
535 540 545 550

act gac tcg cag gcc tca c¢gg gag agg agg ctg aaa aag aat ttg gcc 1915
Thr Asp Ser Gln Ala Ser Arg Glu Arg Arg Leu Lys Lys Asn Leu Ala
555 560 565

ctg agt cgg gaa agt tta gtc gtc tga tccacgtttt gtatgtaget 1962
Leu Ser Arg Glu Ser Leu Val Val *

570
tttgtacttt ttttttaatt ggaatcaata ttgatgaaac ttcaagccta ataaaatgtc 2022
taatcacaaa aaaaaaaa 2040
<210> SEQ ID NO 4
<211> LENGTH: 574
<212> TYPE: PRT
<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 4

Met Ala Pro Ala Ala Gly Ala Cys Ala Gly Ala Pro Asp Ser His Pro
1 5 10 15

Ala Thr Val Val Phe Val Cys Leu Phe Leu Ile Ile Phe Cys Pro Asp
20 25 30

Pro Ala Ser Ala Ile Gln Val Thr Val Ser Asp Pro Tyr His Val Val
35 40 45

Ile Leu Phe Gln Pro Val Thr Leu Pro Cys Thr Tyr Gln Met Ser Asn
50 55 60

Thr Leu Thr Val Pro Ile Val Ile Trp Lys Tyr Lys Ser Phe Cys Arg
65 70 75 80

Asp Arg Ile Ala Asp Ala Phe Ser Pro Ala Ser Val Asp Asn Gln Leu
85 90 95

Asn Ala Gln Leu Ala Ala Gly Asn Pro Gly Tyr Asn Pro Tyr Val Glu
100 105 110

Cys Gln Asp Ser Val Arg Thr Val Arg Val Val Ala Thr Lys Gln Gly
115 120 125

Asn Ala Val Thr Leu Gly Asp Tyr Tyr Gln Gly Arg Arg Ile Thr Ile
130 135 140

Thr Gly Asn Ala Asp Leu Thr Phe Glu Gln Thr Ala Trp Gly Asp Ser
145 150 155 160

Gly Val Tyr Tyr Cys Ser Val Val Ser Ala Gln Asp Leu Asp Gly Asn
165 170 175

Asn Glu Ala Tyr Ala Glu Leu Ile Val Leu Asp Trp Leu Phe Val Val
180 185 190

Val Val Cys Leu Ala Ser Leu Leu Leu Phe Leu Leu Leu Gly Ile Cys
195 200 205

Trp Cys Gln Cys Cys Pro His Thr Cys Cys Cys Tyr Val Arg Cys Pro
210 215 220

Cys Cys Pro Asp Lys Cys Cys Cys Pro Glu Ala Leu Tyr Ala Ala Gly
225 230 235 240

Lys Ala Ala Thr Ser Gly Val Pro Ser Ile Tyr Ala Pro Ser Ile Tyr
245 250 255

Thr His Leu Ser Pro Ala Lys Thr Pro Pro Pro Pro Pro Ala Met Ile
260 265 270

Pro Met Gly Pro Pro Tyr Gly Tyr Pro Gly Asp Phe Asp Arg His Ser
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275 280 285

Ser Val Gly Gly His Ser Ser Gln Val Pro Leu Leu Arg Asp Val Asp
290 295 300

Gly Ser Val Ser Ser Glu Val Arg Ser Gly Tyr Arg Ile Gln Ala Asn
305 310 315 320

Gln Gln Asp Asp Ser Met Arg Val Leu Tyr Tyr Met Glu Lys Glu Leu
325 330 335

Ala Asn Phe Asp Pro Ser Arg Pro Gly Pro Pro Asn Gly Arg Val Glu
340 345 350

Arg Ala Met Ser Glu Val Thr Ser Leu His Glu Asp Asp Trp Arg Ser
355 360 365

Arg Pro Ser Arg Ala Pro Ala Leu Thr Pro Ile Arg Asp Glu Glu Trp
370 375 380

Asn Arg His Ser Pro Gln Ser Pro Arg Thr Trp Glu Gln Glu Pro Leu
385 390 395 400

Gln Glu Gln Pro Arg Gly Gly Trp Gly Ser Gly Arg Pro Arg Ala Arg
405 410 415

Ser Val Asp Ala Leu Asp Asp Ile Asn Arg Pro Gly Ser Thr Glu Ser
420 425 430

Gly Arg Ser Ser Pro Pro Ser Ser Gly Arg Arg Gly Arg Ala Tyr Ala
435 440 445

Pro Pro Arg Ser Arg Ser Arg Asp Asp Leu Tyr Asp Pro Asp Asp Pro
450 455 460

Arg Asp Leu Pro His Ser Arg Asp Pro His Tyr Tyr Asp Asp Ile Arg
465 470 475 480

Ser Arg Asp Pro Arg Ala Asp Pro Arg Ser Arg Gln Arg Ser Arg Asp
485 490 495

Pro Arg Asp Ala Gly Phe Arg Ser Arg Asp Pro Gln Tyr Asp Gly Arg
500 505 510

Leu Leu Glu Glu Ala Leu Lys Lys Lys Gly Ser Gly Glu Arg Arg Arg
515 520 525

Val Tyr Arg Glu Glu Glu Glu Glu Glu Glu Gly Gln Tyr Pro Pro Ala
530 535 540

Pro Pro Pro Tyr Ser Glu Thr Asp Ser Gln Ala Ser Arg Glu Arg Arg
545 550 555 560

Leu Lys Lys Asn Leu Ala Leu Ser Arg Glu Ser Leu Val Val
565 570

<210> SEQ ID NO 5

<211> LENGTH: 1893

<212> TYPE: DNA

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 5

accgctcace aggtcagttg tccccggaaa gecgaaggca tgagettege ccaagttett 60
tttatgggtt agaactcctc cagagcgggg gaaaaaggac ttggaatagyg ggcgggacgg 120
agcacgcace cttctecgee ttggtteteg cegegeccee tactecteggyg atacttggga 180
ggggacgcege gggcaccgte gcetgetagac ggecegeg atg geg ccg gog gec gge 235
Met Ala Pro Ala Ala Gly
1 5
gcg tgt get ggg geg cct gac tee cac cca gect acce gtg gte tte gtg 283

Ala Cys Ala Gly Ala Pro Asp Ser His Pro Ala Thr Val Val Phe Val
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10 15 20
tgt cte ttt ctc atc att ttc tgc cca gac cct gecc agt gcc atc cag 331
Cys Leu Phe Leu Ile Ile Phe Cys Pro Asp Pro Ala Ser Ala Ile Gln
25 30 35
gtg act gtg tct gac ccc tac cac gta gtg atc ctg ttec cag cca gtg 379
Val Thr Val Ser Asp Pro Tyr His Val Val Ile Leu Phe Gln Pro Val
40 45 50
acc ctg cce tge acce tat cag atg age aac act cte aca gtc cce atc 427
Thr Leu Pro Cys Thr Tyr Gln Met Ser Asn Thr Leu Thr Val Pro Ile
55 60 65 70
gtg atc tgg aag tac aag tca ttc tgc cgg gac cgt att gcc gat gecce 475
Val Ile Trp Lys Tyr Lys Ser Phe Cys Arg Asp Arg Ile Ala Asp Ala
75 80 85
tte tect cct gee agt gtg gac aac cag cta aat gcc cag ttg gca gct 523
Phe Ser Pro Ala Ser Val Asp Asn Gln Leu Asn Ala Gln Leu Ala Ala
90 95 100
gge aac ccc gge tac aac cce tat gtg gag tgce cag gac agt gta cge 571
Gly Asn Pro Gly Tyr Asn Pro Tyr Val Glu Cys Gln Asp Ser Val Arg
105 110 115
act gtc agg gtg gtg gcc acc aaa cag ggc aat geg gtg acc ctg gga 619
Thr Val Arg Val Val Ala Thr Lys Gln Gly Asn Ala Val Thr Leu Gly
120 125 130
gac tac tac caa ggc agg agg atc acc ata aca gga aat gct gac ctg 667
Asp Tyr Tyr Gln Gly Arg Arg Ile Thr Ile Thr Gly Asn Ala Asp Leu
135 140 145 150
acc ttc gag cag aca gcc tgg gga gac agt gga gtg tat tac tgc tct 715
Thr Phe Glu Gln Thr Ala Trp Gly Asp Ser Gly Val Tyr Tyr Cys Ser
155 160 165
gtg gtc teg gece caa gat ctg gat gga aac aac gag gcg tac gca gag 763
Val Val Ser Ala Gln Asp Leu Asp Gly Asn Asn Glu Ala Tyr Ala Glu
170 175 180
ctc atc gtc ctt gtt tat gct gct ggc aaa gca gcc acc tca ggt gtce 811
Leu Ile Val Leu Val Tyr Ala Ala Gly Lys Ala Ala Thr Ser Gly Val
185 190 195
ceg age atce tat gee cee age atce tat acce cac cte tca cct gee aag 859
Pro Ser Ile Tyr Ala Pro Ser Ile Tyr Thr His Leu Ser Pro Ala Lys
200 205 210
acc cca cca cct cecg cct gee atg att cce atg gge cct cee tat ggg 907
Thr Pro Pro Pro Pro Pro Ala Met Ile Pro Met Gly Pro Pro Tyr Gly
215 220 225 230
tac cct gga gac ttt gac aga cat agc tca gtt ggt ggc cac agce tcc 955
Tyr Pro Gly Asp Phe Asp Arg His Ser Ser Val Gly Gly His Ser Ser
235 240 245
caa gta ccc ctg ctg cgt gac gtg gat ggc agt gta tct tca gaa gta 1003
Gln Val Pro Leu Leu Arg Asp Val Asp Gly Ser Val Ser Ser Glu Val
250 255 260
cga agt ggc tac agg atc cag gct aac cag caa gat gac tcc atg agg 1051
Arg Ser Gly Tyr Arg Ile Gln Ala Asn Gln Gln Asp Asp Ser Met Arg
265 270 275
gtc cta tac tat atg gag aaa gag cta gcc aac ttt gac cct tece cga 1099
Val Leu Tyr Tyr Met Glu Lys Glu Leu Ala Asn Phe Asp Pro Ser Arg
280 285 290
cct gge cct ccc aat gge aga gtg gaa cgg gcc atg agt gaa gta acc 1147
Pro Gly Pro Pro Asn Gly Arg Val Glu Arg Ala Met Ser Glu Val Thr
295 300 305 310
tce cte cat gaa gat gac tgg cga tcg agg cct tecc agg gct cct gec 1195

Ser Leu His Glu Asp Asp Trp Arg Ser Arg Pro Ser Arg Ala Pro Ala
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315 320 325

ctc acc ccc atc agg gat gag gag tgg aat cgc cac tcc cca cag agt 1243
Leu Thr Pro Ile Arg Asp Glu Glu Trp Asn Arg His Ser Pro Gln Ser
330 335 340

cce aga aca tgg gag cag gaa ccc ctt caa gaa caa cca agg ggt ggt 1291
Pro Arg Thr Trp Glu Gln Glu Pro Leu Gln Glu Gln Pro Arg Gly Gly
345 350 355

tgg ggg tct gga cgc cct c¢gg gcc cgce tect gtg gat get cta gat gat 1339
Trp Gly Ser Gly Arg Pro Arg Ala Arg Ser Val Asp Ala Leu Asp Asp
360 365 370

atc aac cgg cct ggce tce act gaa tca gga c¢gg tct tet cce cca agt 1387
Ile Asn Arg Pro Gly Ser Thr Glu Ser Gly Arg Ser Ser Pro Pro Ser
375 380 385 390

agt gga cgg aga gga cgg gcc tat gca cct cca aga agt cgc agc cgg 1435
Ser Gly Arg Arg Gly Arg Ala Tyr Ala Pro Pro Arg Ser Arg Ser Arg
395 400 405

gat gac ctc tat gac ccg gac gat cct agg gac ttg cca cat tcec cga 1483
Asp Asp Leu Tyr Asp Pro Asp Asp Pro Arg Asp Leu Pro His Ser Arg
410 415 420

gat ccc cac tat tat gac gac atc agg tct aga gat cca cgt gct gac 1531
Asp Pro His Tyr Tyr Asp Asp Ile Arg Ser Arg Asp Pro Arg Ala Asp
425 430 435

cce aga tcc cgt cag cga tce cga gat cct c¢gg gat gect ggce tte agg 1579
Pro Arg Ser Arg Gln Arg Ser Arg Asp Pro Arg Asp Ala Gly Phe Arg
440 445 450

tca agg gac cct cag tat gat ggg cga cta tta gaa gag gct tta aag 1627
Ser Arg Asp Pro Gln Tyr Asp Gly Arg Leu Leu Glu Glu Ala Leu Lys
455 460 465 470

aaa aag ggg tcg ggc gag aga agg agg dtt tac agg gag gaa gaa gag 1675
Lys Lys Gly Ser Gly Glu Arg Arg Arg Val Tyr Arg Glu Glu Glu Glu
475 480 485

gaa gag gag ggc caa tac ccc cca gca cct cca cct tac tca gag act 1723
Glu Glu Glu Gly Gln Tyr Pro Pro Ala Pro Pro Pro Tyr Ser Glu Thr
490 495 500

gac tcg cag gcc tca cgg gag agg agg ctg aaa aag aat ttg gcc ctg 1771
Asp Ser Gln Ala Ser Arg Glu Arg Arg Leu Lys Lys Asn Leu Ala Leu
505 510 515

agt cgg gaa agt tta gtc gtc tga tccacgtttt gtatgtagct tttgtacttt 1825
Ser Arg Glu Ser Leu Val Val *

520 525
ttttttaatt ggaatcaata ttgatgaaac ttcaagccta ataaaatgtc taatcacaaa 1885
aaaaaaaa 1893
<210> SEQ ID NO 6
<211> LENGTH: 525
<212> TYPE: PRT
<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 6

Met Ala Pro Ala Ala Gly Ala Cys Ala Gly Ala Pro Asp Ser His Pro
1 5 10 15

Ala Thr Val Val Phe Val Cys Leu Phe Leu Ile Ile Phe Cys Pro Asp
20 25 30

Pro Ala Ser Ala Ile Gln Val Thr Val Ser Asp Pro Tyr His Val Val
35 40 45

Ile Leu Phe Gln Pro Val Thr Leu Pro Cys Thr Tyr Gln Met Ser Asn



US 2011/0165166 Al Jul. 7, 2011
47

-continued

50 55 60

Thr Leu Thr Val Pro Ile Val Ile Trp Lys Tyr Lys Ser Phe Cys Arg
65 70 75 80

Asp Arg Ile Ala Asp Ala Phe Ser Pro Ala Ser Val Asp Asn Gln Leu
85 90 95

Asn Ala Gln Leu Ala Ala Gly Asn Pro Gly Tyr Asn Pro Tyr Val Glu
100 105 110

Cys Gln Asp Ser Val Arg Thr Val Arg Val Val Ala Thr Lys Gln Gly
115 120 125

Asn Ala Val Thr Leu Gly Asp Tyr Tyr Gln Gly Arg Arg Ile Thr Ile
130 135 140

Thr Gly Asn Ala Asp Leu Thr Phe Glu Gln Thr Ala Trp Gly Asp Ser
145 150 155 160

Gly Val Tyr Tyr Cys Ser Val Val Ser Ala Gln Asp Leu Asp Gly Asn
165 170 175

Asn Glu Ala Tyr Ala Glu Leu Ile Val Leu Val Tyr Ala Ala Gly Lys
180 185 190

Ala Ala Thr Ser Gly Val Pro Ser Ile Tyr Ala Pro Ser Ile Tyr Thr
195 200 205

His Leu Ser Pro Ala Lys Thr Pro Pro Pro Pro Pro Ala Met Ile Pro
210 215 220

Met Gly Pro Pro Tyr Gly Tyr Pro Gly Asp Phe Asp Arg His Ser Ser
225 230 235 240

Val Gly Gly His Ser Ser Gln Val Pro Leu Leu Arg Asp Val Asp Gly
245 250 255

Ser Val Ser Ser Glu Val Arg Ser Gly Tyr Arg Ile Gln Ala Asn Gln
260 265 270

Gln Asp Asp Ser Met Arg Val Leu Tyr Tyr Met Glu Lys Glu Leu Ala
275 280 285

Asn Phe Asp Pro Ser Arg Pro Gly Pro Pro Asn Gly Arg Val Glu Arg
290 295 300

Ala Met Ser Glu Val Thr Ser Leu His Glu Asp Asp Trp Arg Ser Arg
305 310 315 320

Pro Ser Arg Ala Pro Ala Leu Thr Pro Ile Arg Asp Glu Glu Trp Asn
325 330 335

Arg His Ser Pro Gln Ser Pro Arg Thr Trp Glu Gln Glu Pro Leu Gln
340 345 350

Glu Gln Pro Arg Gly Gly Trp Gly Ser Gly Arg Pro Arg Ala Arg Ser
355 360 365

Val Asp Ala Leu Asp Asp Ile Asn Arg Pro Gly Ser Thr Glu Ser Gly
370 375 380

Arg Ser Ser Pro Pro Ser Ser Gly Arg Arg Gly Arg Ala Tyr Ala Pro
385 390 395 400

Pro Arg Ser Arg Ser Arg Asp Asp Leu Tyr Asp Pro Asp Asp Pro Arg
405 410 415

Asp Leu Pro His Ser Arg Asp Pro His Tyr Tyr Asp Asp Ile Arg Ser
420 425 430

Arg Asp Pro Arg Ala Asp Pro Arg Ser Arg Gln Arg Ser Arg Asp Pro
435 440 445

Arg Asp Ala Gly Phe Arg Ser Arg Asp Pro Gln Tyr Asp Gly Arg Leu
450 455 460
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Leu Glu Glu Ala Leu Lys Lys Lys Gly Ser Gly Glu Arg Arg Arg Val
465 470 475 480

Tyr Arg Glu Glu Glu Glu Glu Glu Glu Gly Gln Tyr Pro Pro Ala Pro
485 490 495

Pro Pro Tyr Ser Glu Thr Asp Ser Gln Ala Ser Arg Glu Arg Arg Leu
500 505 510

Lys Lys Asn Leu Ala Leu Ser Arg Glu Ser Leu Val Val
515 520 525

<210> SEQ ID NO 7

<211> LENGTH: 2158

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: Misc_Feature

<222> LOCATION: 1259..1261

<223> OTHER INFORMATION: Potential splicing site AAG
<221> NAME/KEY: Misc_Feature

<222> LOCATION: 1657

<223> OTHER INFORMATION: Potential insertion of a AGG

<400> SEQUENCE: 7

tggagtgtgg ctcggaggac cgcggegggt caagcacctt tceteccccat atctgaaage 60
atgceetttyg tccacgtegt ttacgctcat taaaacttec aga atg caa cag gac 115
Met Gln Gln Asp
1
gga ctt gga gta ggg aca agg aac gga agt ggg aag ggg agg agc gtg 163
Gly Leu Gly Val Gly Thr Arg Asn Gly Ser Gly Lys Gly Arg Ser Val
5 10 15 20
cac ccc tee tgg cct tgg tge geg ccg cge cee cta agg tac ttt gga 211
His Pro Ser Trp Pro Trp Cys Ala Pro Arg Pro Leu Arg Tyr Phe Gly
25 30 35
agg gac gcg cgg gec aga cgc gece cag acg gee geg atg geg ctg ttg 259
Arg Asp Ala Arg Ala Arg Arg Ala Gln Thr Ala Ala Met Ala Leu Leu
40 45 50
gee gge ggg cte tcee aga ggg ctg gge tee cac ceg gee gec gea gge 307
Ala Gly Gly Leu Ser Arg Gly Leu Gly Ser His Pro Ala Ala Ala Gly
55 60 65
cgg gac gcg gtc gte tte gtg tgg ctt ctg ctt agc acc tgg tgc aca 355
Arg Asp Ala Val Val Phe Val Trp Leu Leu Leu Ser Thr Trp Cys Thr
70 75 80
get cct gee agg gcec atc cag gtg acc gtg tce aac cee tac cac gtg 403
Ala Pro Ala Arg Ala Ile Gln Val Thr Val Ser Asn Pro Tyr His Val
85 90 95 100
gtg atc ctc ttc cag cct gtg acc ctg cce tgt acc tac cag atg acc 451
Val Ile Leu Phe Gln Pro Val Thr Leu Pro Cys Thr Tyr Gln Met Thr
105 110 115
tcg acc ccc acg caa cce atc gtc atc tgg aag tac aag tct tte tgce 499
Ser Thr Pro Thr Gln Pro Ile Val Ile Trp Lys Tyr Lys Ser Phe Cys
120 125 130
cgg gac cge atc gee gat gec tte tee ceg gee age gtce gac aac cag 547
Arg Asp Arg Ile Ala Asp Ala Phe Ser Pro Ala Ser Val Asp Asn Gln
135 140 145
cte aat gee cag ctg gca gcoc ggg aac cca gge tac aac ccc tac gtt 595
Leu Asn Ala Gln Leu Ala Ala Gly Asn Pro Gly Tyr Asn Pro Tyr Val
150 155 160
gag tgc cag gac agc gtg cge acc gtc agg gtce gtg gee acc aag cag 643

Glu Cys Gln Asp Ser Val Arg Thr Val Arg Val Val Ala Thr Lys Gln
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165 170 175 180
gge aac get gtg acc ctg gga gat tac tac cag ggc cgg agg att acc 691
Gly Asn Ala Val Thr Leu Gly Asp Tyr Tyr Gln Gly Arg Arg Ile Thr
185 190 195
atc acc gga aat gct gac ctg acc ttt gac cag acg gcg tgg ggg gac 739
Ile Thr Gly Asn Ala Asp Leu Thr Phe Asp Gln Thr Ala Trp Gly Asp
200 205 210
agt ggt gtg tat tac tgc tcc gtg gtc tca gece cag gac ctc cag ggyg 787
Ser Gly Val Tyr Tyr Cys Ser Val Val Ser Ala Gln Asp Leu Gln Gly
215 220 225
aac aat gag gcc tac gca gag ctc atc gte ctt ggg agg acc tca ggg 835
Asn Asn Glu Ala Tyr Ala Glu Leu Ile Val Leu Gly Arg Thr Ser Gly
230 235 240
gtg gct gag ctc tta cct ggt ttt cag gcg ggg ccc ata gaa gac tgg 883
Val Ala Glu Leu Leu Pro Gly Phe Gln Ala Gly Pro Ile Glu Asp Trp
245 250 255 260
cte tte gtg gtt gtg gta tgc ctg gct gecce tte cte atc tte cte cte 931
Leu Phe Val Val Val Val Cys Leu Ala Ala Phe Leu Ile Phe Leu Leu
265 270 275
ctg ggc atc tgc tgg tgc cag tgc tgc ccg cac act tgce tgc tgce tac 979
Leu Gly Ile Cys Trp Cys Gln Cys Cys Pro His Thr Cys Cys Cys Tyr
280 285 290
gtc agg tgc ccc tgce tgce cca gac aag tgc tgce tge ccc gag gcce ctg 1027
Val Arg Cys Pro Cys Cys Pro Asp Lys Cys Cys Cys Pro Glu Ala Leu
295 300 305
tat gcc gcc ggc aaa gca gcc acc tca ggt gtt ccc age att tat gec 1075
Tyr Ala Ala Gly Lys Ala Ala Thr Ser Gly Val Pro Ser Ile Tyr Ala
310 315 320
cce age acc tat gce cac ctg tct ccc gec aag acc cca ccc cca cca 1123
Pro Ser Thr Tyr Ala His Leu Ser Pro Ala Lys Thr Pro Pro Pro Pro
325 330 335 340
gct atg att ccc atg ggc cct gece tac aac ggg tac cct gga gga tac 1171
Ala Met Ile Pro Met Gly Pro Ala Tyr Asn Gly Tyr Pro Gly Gly Tyr
345 350 355
cct gga gac gtt gac agg agt agc tca gct ggt ggce caa ggc tce tat 1219
Pro Gly Asp Val Asp Arg Ser Ser Ser Ala Gly Gly Gln Gly Ser Tyr
360 365 370
gta ccc ctg ctt cgg gac acg gac agc agt gtg gec tet gaa gte cge 1267
Val Pro Leu Leu Arg Asp Thr Asp Ser Ser Val Ala Ser Glu Val Arg
375 380 385
agt ggc tac agg att cag gcc agc cag cag gac gac tcc atg cgg gtc 1315
Ser Gly Tyr Arg Ile Gln Ala Ser Gln Gln Asp Asp Ser Met Arg Val
390 395 400
ctg tac tac atg gag aag gag ctg gcc aac ttc gac cct tct cga cct 1363
Leu Tyr Tyr Met Glu Lys Glu Leu Ala Asn Phe Asp Pro Ser Arg Pro
405 410 415 420
ggc ccc cce agt ggce cgt gtg gag cgg gcc atg agt gaa gtc acc tece 1411
Gly Pro Pro Ser Gly Arg Val Glu Arg Ala Met Ser Glu Val Thr Ser
425 430 435
ctc cac gag gac gac tgg cga tct cgg cct tece c¢gg ggce cct gee cte 1459
Leu His Glu Asp Asp Trp Arg Ser Arg Pro Ser Arg Gly Pro Ala Leu
440 445 450
acc ccg atc c¢gg gat gag gag tgg ggt ggc cac tcc ccc cgg agt ccc 1507
Thr Pro Ile Arg Asp Glu Glu Trp Gly Gly His Ser Pro Arg Ser Pro
455 460 465
agg gga tgg gac cag gag ccc gcc agg gag cag gca ggc ggg ggc tgg 1555

Arg Gly Trp Asp Gln Glu Pro Ala Arg Glu Gln Ala Gly Gly Gly Trp
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470 475 480

cgg gcc agg ¢gg ccc cgg gcc cgce tce gtg gac gec ctg gac gac ctc 1603
Arg Ala Arg Arg Pro Arg Ala Arg Ser Val Asp Ala Leu Asp Asp Leu
485 490 495 500

acc ccg ccg agc acce gcc gag tca ggg agc agg tct ccc acg agt aat 1651
Thr Pro Pro Ser Thr Ala Glu Ser Gly Ser Arg Ser Pro Thr Ser Asn
505 510 515

ggt ggg aga agc cgg gcc tac atg ccc ccg ¢gg agce cgc agc c¢gg gac 1699
Gly Gly Arg Ser Arg Ala Tyr Met Pro Pro Arg Ser Arg Ser Arg Asp
520 525 530

gac ctc tat gac caa gac gac tcg agg gac ttc cca cge tce cgg gac 1747
Asp Leu Tyr Asp Gln Asp Asp Ser Arg Asp Phe Pro Arg Ser Arg Asp
535 540 545

cce cac tac gac gac ttc agg tct cgg gag cgc cct cct gee gac ccc 1795
Pro His Tyr Asp Asp Phe Arg Ser Arg Glu Arg Pro Pro Ala Asp Pro
550 555 560

agg tcc cac cac cac cgt acc c¢gg gac cct c¢gg gac aac ggc tcc agg 1843
Arg Ser His His His Arg Thr Arg Asp Pro Arg Asp Asn Gly Ser Arg
565 570 575 580

tce ggg gac ctce cce tat gat ggg cgg cta ctg gag gag gct gtg agg 1891
Ser Gly Asp Leu Pro Tyr Asp Gly Arg Leu Leu Glu Glu Ala Val Arg
585 590 595

aag aag ggg tcg gag gag agg agg aga ccc cac aag gag gag gag gaa 1939
Lys Lys Gly Ser Glu Glu Arg Arg Arg Pro His Lys Glu Glu Glu Glu
600 605 610

gag gcc tac tac ccg ccc geg c¢cg cce ccg tac teg gag acc gac tcg 1987
Glu Ala Tyr Tyr Pro Pro Ala Pro Pro Pro Tyr Ser Glu Thr Asp Ser
615 620 625

cag gcg tcc cga gag cgce agg ctc aag aag aac ttg gcc ctg agt cgg 2035
Gln Ala Ser Arg Glu Arg Arg Leu Lys Lys Asn Leu Ala Leu Ser Arg
630 635 640

gaa agt tta gtc gtc tga tctgacgttt tctacgtage ttttgtattt 2083
Glu Ser Leu Val Val *
645

ttttttttaa tttgaaggaa cactgatgaa gccctgccat acccctcecceg agtctaataa 2143

aacgtataat cacaa 2158

<210> SEQ ID NO 8

<211> LENGTH: 649

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: Misc_Feature

<222> LOCATION: 386

<223> OTHER INFORMATION: Potential deletion of a Glu
<221> NAME/KEY: Misc_Feature

<222> LOCATION: 518

<223> OTHER INFORMATION: Potential insertion of a Arg

<400> SEQUENCE: 8

Met Gln Gln Asp Gly Leu Gly Val Gly Thr Arg Asn Gly Ser Gly Lys
1 5 10 15

Gly Arg Ser Val His Pro Ser Trp Pro Trp Cys Ala Pro Arg Pro Leu
20 25 30

Arg Tyr Phe Gly Arg Asp Ala Arg Ala Arg Arg Ala Gln Thr Ala Ala
35 40 45

Met Ala Leu Leu Ala Gly Gly Leu Ser Arg Gly Leu Gly Ser His Pro
50 55 60
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Ala Ala Ala Gly Arg Asp Ala Val Val Phe Val Trp Leu Leu Leu Ser
65 70 75 80

Thr Trp Cys Thr Ala Pro Ala Arg Ala Ile Gln Val Thr Val Ser Asn
85 90 95

Pro Tyr His Val Val Ile Leu Phe Gln Pro Val Thr Leu Pro Cys Thr
100 105 110

Tyr Gln Met Thr Ser Thr Pro Thr Gln Pro Ile Val Ile Trp Lys Tyr
115 120 125

Lys Ser Phe Cys Arg Asp Arg Ile Ala Asp Ala Phe Ser Pro Ala Ser
130 135 140

Val Asp Asn Gln Leu Asn Ala Gln Leu Ala Ala Gly Asn Pro Gly Tyr
145 150 155 160

Asn Pro Tyr Val Glu Cys Gln Asp Ser Val Arg Thr Val Arg Val Val
165 170 175

Ala Thr Lys Gln Gly Asn Ala Val Thr Leu Gly Asp Tyr Tyr Gln Gly
180 185 190

Arg Arg Ile Thr Ile Thr Gly Asn Ala Asp Leu Thr Phe Asp Gln Thr
195 200 205

Ala Trp Gly Asp Ser Gly Val Tyr Tyr Cys Ser Val Val Ser Ala Gln
210 215 220

Asp Leu Gln Gly Asn Asn Glu Ala Tyr Ala Glu Leu Ile Val Leu Gly
225 230 235 240

Arg Thr Ser Gly Val Ala Glu Leu Leu Pro Gly Phe Gln Ala Gly Pro
245 250 255

Ile Glu Asp Trp Leu Phe Val Val Val Val Cys Leu Ala Ala Phe Leu
260 265 270

Ile Phe Leu Leu Leu Gly Ile Cys Trp Cys Gln Cys Cys Pro His Thr
275 280 285

Cys Cys Cys Tyr Val Arg Cys Pro Cys Cys Pro Asp Lys Cys Cys Cys
290 295 300

Pro Glu Ala Leu Tyr Ala Ala Gly Lys Ala Ala Thr Ser Gly Val Pro
305 310 315 320

Ser Ile Tyr Ala Pro Ser Thr Tyr Ala His Leu Ser Pro Ala Lys Thr
325 330 335

Pro Pro Pro Pro Ala Met Ile Pro Met Gly Pro Ala Tyr Asn Gly Tyr
340 345 350

Pro Gly Gly Tyr Pro Gly Asp Val Asp Arg Ser Ser Ser Ala Gly Gly
355 360 365

Gln Gly Ser Tyr Val Pro Leu Leu Arg Asp Thr Asp Ser Ser Val Ala
370 375 380

Ser Glu Val Arg Ser Gly Tyr Arg Ile Gln Ala Ser Gln Gln Asp Asp
385 390 395 400

Ser Met Arg Val Leu Tyr Tyr Met Glu Lys Glu Leu Ala Asn Phe Asp
405 410 415

Pro Ser Arg Pro Gly Pro Pro Ser Gly Arg Val Glu Arg Ala Met Ser
420 425 430

Glu Val Thr Ser Leu His Glu Asp Asp Trp Arg Ser Arg Pro Ser Arg
435 440 445

Gly Pro Ala Leu Thr Pro Ile Arg Asp Glu Glu Trp Gly Gly His Ser
450 455 460
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Pro Arg Ser Pro Arg Gly Trp Asp Gln Glu Pro Ala Arg Glu Gln Ala
465 470 475 480

Gly Gly Gly Trp Arg Ala Arg Arg Pro Arg Ala Arg Ser Val Asp Ala
485 490 495

Leu Asp Asp Leu Thr Pro Pro Ser Thr Ala Glu Ser Gly Ser Arg Ser
500 505 510

Pro Thr Ser Asn Gly Gly Arg Ser Arg Ala Tyr Met Pro Pro Arg Ser
515 520 525

Arg Ser Arg Asp Asp Leu Tyr Asp Gln Asp Asp Ser Arg Asp Phe Pro
530 535 540

Arg Ser Arg Asp Pro His Tyr Asp Asp Phe Arg Ser Arg Glu Arg Pro
545 550 555 560

Pro Ala Asp Pro Arg Ser His His His Arg Thr Arg Asp Pro Arg Asp
565 570 575

Asn Gly Ser Arg Ser Gly Asp Leu Pro Tyr Asp Gly Arg Leu Leu Glu
580 585 590

Glu Ala Val Arg Lys Lys Gly Ser Glu Glu Arg Arg Arg Pro His Lys
595 600 605

Glu Glu Glu Glu Glu Ala Tyr Tyr Pro Pro Ala Pro Pro Pro Tyr Ser
610 615 620

Glu Thr Asp Ser Gln Ala Ser Arg Glu Arg Arg Leu Lys Lys Asn Leu
625 630 635 640

Ala Leu Ser Arg Glu Ser Leu Val Val
645

<210> SEQ ID NO 9

<211> LENGTH: 2101

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 9

tggagtgtgg ctcggaggac cgcggegggt caagcacctt tceteccccat atctgaaage 60
atgceetttyg tccacgtegt ttacgctcat taaaacttec aga atg caa cag gac 115
Met Gln Gln Asp
1
gga ctt gga gta ggg aca agg aac gga agt ggg aag ggg agg agc gtg 163
Gly Leu Gly Val Gly Thr Arg Asn Gly Ser Gly Lys Gly Arg Ser Val
5 10 15 20
cac ccc tee tgg cct tgg tge geg ccg cge cee cta agg tac ttt gga 211
His Pro Ser Trp Pro Trp Cys Ala Pro Arg Pro Leu Arg Tyr Phe Gly
25 30 35
agg gac gcg cgg gec aga cgc gece cag acg gee geg atg geg ctg ttg 259
Arg Asp Ala Arg Ala Arg Arg Ala Gln Thr Ala Ala Met Ala Leu Leu
40 45 50
gee gge ggg cte tcee aga ggg ctg gge tee cac ceg gee gec gea gge 307
Ala Gly Gly Leu Ser Arg Gly Leu Gly Ser His Pro Ala Ala Ala Gly
55 60 65
cgg gac gcg gtc gte tte gtg tgg ctt ctg ctt agc acc tgg tgc aca 355
Arg Asp Ala Val Val Phe Val Trp Leu Leu Leu Ser Thr Trp Cys Thr
70 75 80
get cct gee agg gcec atc cag gtg acc gtg tce aac cee tac cac gtg 403
Ala Pro Ala Arg Ala Ile Gln Val Thr Val Ser Asn Pro Tyr His Val
85 90 95 100
gtg atc ctc ttc cag cct gtg acc ctg cce tgt acc tac cag atg acc 451

Val Ile Leu Phe Gln Pro Val Thr Leu Pro Cys Thr Tyr Gln Met Thr
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105 110 115
tcg acc ccc acg caa cce atc gtc atc tgg aag tac aag tct tte tgce 499
Ser Thr Pro Thr Gln Pro Ile Val Ile Trp Lys Tyr Lys Ser Phe Cys
120 125 130
cgg gac cge atc gee gat gec tte tee ceg gee age gtce gac aac cag 547
Arg Asp Arg Ile Ala Asp Ala Phe Ser Pro Ala Ser Val Asp Asn Gln
135 140 145
cte aat gee cag ctg gca gcoc ggg aac cca gge tac aac ccc tac gtt 595
Leu Asn Ala Gln Leu Ala Ala Gly Asn Pro Gly Tyr Asn Pro Tyr Val
150 155 160
gag tgc cag gac agc gtg cge acc gtc agg gtce gtg gee acc aag cag 643
Glu Cys Gln Asp Ser Val Arg Thr Val Arg Val Val Ala Thr Lys Gln
165 170 175 180
gge aac get gtg acc ctg gga gat tac tac cag ggc cgg agg att acc 691
Gly Asn Ala Val Thr Leu Gly Asp Tyr Tyr Gln Gly Arg Arg Ile Thr
185 190 195
atc acc gga aat gct gac ctg acc ttt gac cag acg gcg tgg ggg gac 739
Ile Thr Gly Asn Ala Asp Leu Thr Phe Asp Gln Thr Ala Trp Gly Asp
200 205 210
agt ggt gtg tat tac tgc tcc gtg gtc tca gece cag gac ctc cag ggyg 787
Ser Gly Val Tyr Tyr Cys Ser Val Val Ser Ala Gln Asp Leu Gln Gly
215 220 225
aac aat gag gcc tac gca gag ctc atc gtc ctt gac tgg ctc ttce gtg 835
Asn Asn Glu Ala Tyr Ala Glu Leu Ile Val Leu Asp Trp Leu Phe Val
230 235 240
gtt gtg gta tgc ctg gct gec tte cte ate tte cte cte ctg gge atce 883
Val Val Val Cys Leu Ala Ala Phe Leu Ile Phe Leu Leu Leu Gly Ile
245 250 255 260
tgce tgg tgc cag tgc tgc ccg cac act tgc tge tgce tac gtc agg tgce 931
Cys Trp Cys Gln Cys Cys Pro His Thr Cys Cys Cys Tyr Val Arg Cys
265 270 275
cce tge tge cca gac aag tgc tge tge cce gag gee ctg tat gee gee 979
Pro Cys Cys Pro Asp Lys Cys Cys Cys Pro Glu Ala Leu Tyr Ala Ala
280 285 290
ggc aaa gca gcc acc tca ggt gtt ccec age att tat gec ccec age acce 1027
Gly Lys Ala Ala Thr Ser Gly Val Pro Ser Ile Tyr Ala Pro Ser Thr
295 300 305
tat gcc cac ctg tct cce gee aag acc cca ¢cc cca cca gct atg att 1075
Tyr Ala His Leu Ser Pro Ala Lys Thr Pro Pro Pro Pro Ala Met Ile
310 315 320
cce atg ggce cct gce tac aac ggg tac cct gga gga tac cct gga gac 1123
Pro Met Gly Pro Ala Tyr Asn Gly Tyr Pro Gly Gly Tyr Pro Gly Asp
325 330 335 340
gtt gac agg agt agc tca gct ggt ggce caa ggc tec tat gta cce ctg 1171
Val Asp Arg Ser Ser Ser Ala Gly Gly Gln Gly Ser Tyr Val Pro Leu
345 350 355
ctt cgg gac acg gac agc agt gtg gcc tct gaa gtc cgce agt ggce tac 1219
Leu Arg Asp Thr Asp Ser Ser Val Ala Ser Glu Val Arg Ser Gly Tyr
360 365 370
agg att cag gcc age cag cag gac gac tcc atg cgg gtc ctg tac tac 1267
Arg Ile Gln Ala Ser Gln Gln Asp Asp Ser Met Arg Val Leu Tyr Tyr
375 380 385
atg gag aag gag ctg gcc aac ttc gac cct tet cga cct ggce cce ccce 1315
Met Glu Lys Glu Leu Ala Asn Phe Asp Pro Ser Arg Pro Gly Pro Pro
390 395 400
agt ggc cgt gtg gag cgg gcc atg agt gaa gtc acc tcc ctc cac gag 1363

Ser Gly Arg Val Glu Arg Ala Met Ser Glu Val Thr Ser Leu His Glu
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405 410 415 420
gac gac tgg cga tct cgg cct tee cgg ggce cct gec cte acce cecg atce 1411
Asp Asp Trp Arg Ser Arg Pro Ser Arg Gly Pro Ala Leu Thr Pro Ile
425 430 435
cgg gat gag gag tgg ggt ggc cac tcc ccc c¢gg agt ccc agg gga tgg 1459
Arg Asp Glu Glu Trp Gly Gly His Ser Pro Arg Ser Pro Arg Gly Trp
440 445 450
gac cag gag ccc gcc agg gag cag gca ggc ggg ggc tgg cgg gcc agg 1507
Asp Gln Glu Pro Ala Arg Glu Gln Ala Gly Gly Gly Trp Arg Ala Arg
455 460 465
cgg ccc ¢gg gcc cge tcee gtg gac gecc ctg gac gac ctc acc ccg ccg 1555
Arg Pro Arg Ala Arg Ser Val Asp Ala Leu Asp Asp Leu Thr Pro Pro
470 475 480
agc acc gcc gag tca ggg agce agg tct ccc acg agt aat ggt ggg aga 1603
Ser Thr Ala Glu Ser Gly Ser Arg Ser Pro Thr Ser Asn Gly Gly Arg
485 490 495 500
agc c¢gg gcc tac atg cce ccg ¢gg agc cgc agce c¢gg gac gac ctc tat 1651
Ser Arg Ala Tyr Met Pro Pro Arg Ser Arg Ser Arg Asp Asp Leu Tyr
505 510 515
gac caa gac gac tcg agg gac ttc cca cgc tec ¢gg gac ccc cac tac 1699
Asp Gln Asp Asp Ser Arg Asp Phe Pro Arg Ser Arg Asp Pro His Tyr
520 525 530
gac gac ttc agg tct cgg gag cgc cct cct gec gac cce agg tece cac 1747
Asp Asp Phe Arg Ser Arg Glu Arg Pro Pro Ala Asp Pro Arg Ser His
535 540 545
cac cac cgt acc cgg gac cct c¢gg gac aac ggc tcc agg tce ggg gac 1795
His His Arg Thr Arg Asp Pro Arg Asp Asn Gly Ser Arg Ser Gly Asp
550 555 560
ctec cce tat gat ggg cgg cta ctg gag gag gct gtg agg aag aag ggg 1843
Leu Pro Tyr Asp Gly Arg Leu Leu Glu Glu Ala Val Arg Lys Lys Gly
565 570 575 580
tcg gag gag agg agg aga ccc cac aag dag gag gag gaa gag gcc tac 1891
Ser Glu Glu Arg Arg Arg Pro His Lys Glu Glu Glu Glu Glu Ala Tyr
585 590 595
tac ccg ccc gecg ccg cce ccg tac tcg gag acc gac tcg cag gcg tec 1939
Tyr Pro Pro Ala Pro Pro Pro Tyr Ser Glu Thr Asp Ser Gln Ala Ser
600 605 610
cga gag cgc agg ctc aag aag aac ttg gcc ctg agt c¢gg gaa agt tta 1987
Arg Glu Arg Arg Leu Lys Lys Asn Leu Ala Leu Ser Arg Glu Ser Leu
615 620 625
gtc gtc tga tctgacgttt tctacgtagce ttttgtattt ttttttttaa 2036
Val Val *
630

tttgaaggaa cactgatgaa gccctgccat acccecctececg agtctaataa aacgtataat 2096
cacaa 2101
<210> SEQ ID NO 10

<211> LENGTH: 630

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 10

Met Gln Gln Asp Gly Leu Gly Val Gly Thr Arg Asn Gly Ser Gly Lys
1 5 10 15

Gly Arg Ser Val His Pro Ser Trp Pro Trp Cys Ala Pro Arg Pro Leu
20 25 30
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Arg Tyr Phe Gly Arg Asp Ala Arg Ala Arg Arg Ala Gln Thr Ala Ala
35 40 45

Met Ala Leu Leu Ala Gly Gly Leu Ser Arg Gly Leu Gly Ser His Pro
50 55 60

Ala Ala Ala Gly Arg Asp Ala Val Val Phe Val Trp Leu Leu Leu Ser
65 70 75 80

Thr Trp Cys Thr Ala Pro Ala Arg Ala Ile Gln Val Thr Val Ser Asn
85 90 95

Pro Tyr His Val Val Ile Leu Phe Gln Pro Val Thr Leu Pro Cys Thr
100 105 110

Tyr Gln Met Thr Ser Thr Pro Thr Gln Pro Ile Val Ile Trp Lys Tyr
115 120 125

Lys Ser Phe Cys Arg Asp Arg Ile Ala Asp Ala Phe Ser Pro Ala Ser
130 135 140

Val Asp Asn Gln Leu Asn Ala Gln Leu Ala Ala Gly Asn Pro Gly Tyr
145 150 155 160

Asn Pro Tyr Val Glu Cys Gln Asp Ser Val Arg Thr Val Arg Val Val
165 170 175

Ala Thr Lys Gln Gly Asn Ala Val Thr Leu Gly Asp Tyr Tyr Gln Gly
180 185 190

Arg Arg Ile Thr Ile Thr Gly Asn Ala Asp Leu Thr Phe Asp Gln Thr
195 200 205

Ala Trp Gly Asp Ser Gly Val Tyr Tyr Cys Ser Val Val Ser Ala Gln
210 215 220

Asp Leu Gln Gly Asn Asn Glu Ala Tyr Ala Glu Leu Ile Val Leu Asp
225 230 235 240

Trp Leu Phe Val Val Val Val Cys Leu Ala Ala Phe Leu Ile Phe Leu
245 250 255

Leu Leu Gly Ile Cys Trp Cys Gln Cys Cys Pro His Thr Cys Cys Cys
260 265 270

Tyr Val Arg Cys Pro Cys Cys Pro Asp Lys Cys Cys Cys Pro Glu Ala
275 280 285

Leu Tyr Ala Ala Gly Lys Ala Ala Thr Ser Gly Val Pro Ser Ile Tyr
290 295 300

Ala Pro Ser Thr Tyr Ala His Leu Ser Pro Ala Lys Thr Pro Pro Pro
305 310 315 320

Pro Ala Met Ile Pro Met Gly Pro Ala Tyr Asn Gly Tyr Pro Gly Gly
325 330 335

Tyr Pro Gly Asp Val Asp Arg Ser Ser Ser Ala Gly Gly Gln Gly Ser
340 345 350

Tyr Val Pro Leu Leu Arg Asp Thr Asp Ser Ser Val Ala Ser Glu Val
355 360 365

Arg Ser Gly Tyr Arg Ile Gln Ala Ser Gln Gln Asp Asp Ser Met Arg
370 375 380

Val Leu Tyr Tyr Met Glu Lys Glu Leu Ala Asn Phe Asp Pro Ser Arg
385 390 395 400

Pro Gly Pro Pro Ser Gly Arg Val Glu Arg Ala Met Ser Glu Val Thr
405 410 415

Ser Leu His Glu Asp Asp Trp Arg Ser Arg Pro Ser Arg Gly Pro Ala
420 425 430

Leu Thr Pro Ile Arg Asp Glu Glu Trp Gly Gly His Ser Pro Arg Ser
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435 440 445

Pro Arg Gly Trp Asp Gln Glu Pro Ala Arg Glu Gln Ala Gly Gly Gly
450 455 460

Trp Arg Ala Arg Arg Pro Arg Ala Arg Ser Val Asp Ala Leu Asp Asp
465 470 475 480

Leu Thr Pro Pro Ser Thr Ala Glu Ser Gly Ser Arg Ser Pro Thr Ser
485 490 495

Asn Gly Gly Arg Ser Arg Ala Tyr Met Pro Pro Arg Ser Arg Ser Arg
500 505 510

Asp Asp Leu Tyr Asp Gln Asp Asp Ser Arg Asp Phe Pro Arg Ser Arg
515 520 525

Asp Pro His Tyr Asp Asp Phe Arg Ser Arg Glu Arg Pro Pro Ala Asp
530 535 540

Pro Arg Ser His His His Arg Thr Arg Asp Pro Arg Asp Asn Gly Ser
545 550 555 560

Arg Ser Gly Asp Leu Pro Tyr Asp Gly Arg Leu Leu Glu Glu Ala Val
565 570 575

Arg Lys Lys Gly Ser Glu Glu Arg Arg Arg Pro His Lys Glu Glu Glu
580 585 590

Glu Glu Ala Tyr Tyr Pro Pro Ala Pro Pro Pro Tyr Ser Glu Thr Asp
595 600 605

Ser Gln Ala Ser Arg Glu Arg Arg Leu Lys Lys Asn Leu Ala Leu Ser
610 615 620

Arg Glu Ser Leu Val Val
625 630

<210> SEQ ID NO 11

<211> LENGTH: 1954

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 11

tggagtgtgg ctcggaggac cgcggegggt caagcacctt tceteccccat atctgaaage 60
atgceetttyg tccacgtegt ttacgctcat taaaacttec aga atg caa cag gac 115
Met Gln Gln Asp
1
gga ctt gga gta ggg aca agg aac gga agt ggg aag ggg agg agc gtg 163
Gly Leu Gly Val Gly Thr Arg Asn Gly Ser Gly Lys Gly Arg Ser Val
5 10 15 20
cac ccc tee tgg cct tgg tge geg ccg cge cee cta agg tac ttt gga 211
His Pro Ser Trp Pro Trp Cys Ala Pro Arg Pro Leu Arg Tyr Phe Gly
25 30 35
agg gac gcg cgg gec aga cgc gece cag acg gee geg atg geg ctg ttg 259
Arg Asp Ala Arg Ala Arg Arg Ala Gln Thr Ala Ala Met Ala Leu Leu
40 45 50
gee gge ggg cte tcee aga ggg ctg gge tee cac ceg gee gec gea gge 307
Ala Gly Gly Leu Ser Arg Gly Leu Gly Ser His Pro Ala Ala Ala Gly
55 60 65
cgg gac gcg gtc gte tte gtg tgg ctt ctg ctt agc acc tgg tgc aca 355
Arg Asp Ala Val Val Phe Val Trp Leu Leu Leu Ser Thr Trp Cys Thr
70 75 80
get cct gee agg gcec atc cag gtg acc gtg tce aac cee tac cac gtg 403

Ala Pro Ala Arg Ala Ile Gln Val Thr Val Ser Asn Pro Tyr His Val
85 90 95 100
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gtg atc ctc ttc cag cct gtg acc ctg cce tgt acc tac cag atg acc 451
Val Ile Leu Phe Gln Pro Val Thr Leu Pro Cys Thr Tyr Gln Met Thr
105 110 115
tcg acc ccc acg caa cce atc gtc atc tgg aag tac aag tct tte tgce 499
Ser Thr Pro Thr Gln Pro Ile Val Ile Trp Lys Tyr Lys Ser Phe Cys
120 125 130
cgg gac cge atc gee gat gec tte tee ceg gee age gtce gac aac cag 547
Arg Asp Arg Ile Ala Asp Ala Phe Ser Pro Ala Ser Val Asp Asn Gln
135 140 145
cte aat gee cag ctg gca gcoc ggg aac cca gge tac aac ccc tac gtt 595
Leu Asn Ala Gln Leu Ala Ala Gly Asn Pro Gly Tyr Asn Pro Tyr Val
150 155 160
gag tgc cag gac agc gtg cge acc gtc agg gtce gtg gee acc aag cag 643
Glu Cys Gln Asp Ser Val Arg Thr Val Arg Val Val Ala Thr Lys Gln
165 170 175 180
gge aac get gtg acc ctg gga gat tac tac cag ggc cgg agg att acc 691
Gly Asn Ala Val Thr Leu Gly Asp Tyr Tyr Gln Gly Arg Arg Ile Thr
185 190 195
atc acc gga aat gct gac ctg acc ttt gac cag acg gcg tgg ggg gac 739
Ile Thr Gly Asn Ala Asp Leu Thr Phe Asp Gln Thr Ala Trp Gly Asp
200 205 210
agt ggt gtg tat tac tgc tcc gtg gtc tca gece cag gac ctc cag ggyg 787
Ser Gly Val Tyr Tyr Cys Ser Val Val Ser Ala Gln Asp Leu Gln Gly
215 220 225
aac aat gag gcc tac gca gag ctc ate gte ctt gtg tat gec gee gge 835
Asn Asn Glu Ala Tyr Ala Glu Leu Ile Val Leu Val Tyr Ala Ala Gly
230 235 240
aaa gca gcc acc tca ggt gtt ccc age att tat gee ccc age ace tat 883
Lys Ala Ala Thr Ser Gly Val Pro Ser Ile Tyr Ala Pro Ser Thr Tyr
245 250 255 260
gee cac ctg tet cce gec aag acc cca cce cca cca get atg att cce 931
Ala His Leu Ser Pro Ala Lys Thr Pro Pro Pro Pro Ala Met Ile Pro
265 270 275
atg ggc cct gee tac aac ggg tac cct gga gga tac cct gga gac gtt 979
Met Gly Pro Ala Tyr Asn Gly Tyr Pro Gly Gly Tyr Pro Gly Asp Val
280 285 290
gac agg agt agc tca gct ggt ggc caa ggc tec tat gta ccec ctg ctt 1027
Asp Arg Ser Ser Ser Ala Gly Gly Gln Gly Ser Tyr Val Pro Leu Leu
295 300 305
cgg gac acg gac agc agt gtg gcc tct gaa gtce cgce agt ggc tac agg 1075
Arg Asp Thr Asp Ser Ser Val Ala Ser Glu Val Arg Ser Gly Tyr Arg
310 315 320
att cag gcc agc cag cag gac gac tcc atg cgg gtc ctg tac tac atg 1123
Ile Gln Ala Ser Gln Gln Asp Asp Ser Met Arg Val Leu Tyr Tyr Met
325 330 335 340
gag aag gag ctg gcc aac ttc gac cct tet cga cct gge cce cece agt 1171
Glu Lys Glu Leu Ala Asn Phe Asp Pro Ser Arg Pro Gly Pro Pro Ser
345 350 355
ggc cgt gtg gag cgg gcc atg agt gaa gtc acc tec cte cac gag gac 1219
Gly Arg Val Glu Arg Ala Met Ser Glu Val Thr Ser Leu His Glu Asp
360 365 370
gac tgg cga tct cgg cct tec cgg ggce cct gec cte acc ccg ate cgg 1267
Asp Trp Arg Ser Arg Pro Ser Arg Gly Pro Ala Leu Thr Pro Ile Arg
375 380 385
gat gag gag tgg ggt ggc cac tce cce cgg agt ccc agg gga tgg gac 1315

Asp Glu Glu Trp Gly Gly His Ser Pro Arg Ser Pro Arg Gly Trp Asp
390 395 400
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cag gag ccc gcc agg gag cag gca ggc ggg ggc tgg cgg gcc agg cgg 1363
Gln Glu Pro Ala Arg Glu Gln Ala Gly Gly Gly Trp Arg Ala Arg Arg
405 410 415 420
cce cgg gece cgce tcee gtg gac gcc ctg gac gac ctc acc ccg c¢cg agce 1411
Pro Arg Ala Arg Ser Val Asp Ala Leu Asp Asp Leu Thr Pro Pro Ser

425 430 435
acc gcc gag tca ggg agce agg tct ccc acg agt aat ggt ggg aga agc 1459
Thr Ala Glu Ser Gly Ser Arg Ser Pro Thr Ser Asn Gly Gly Arg Ser

440 445 450
cgg gcce tac atg ccec ccg ¢gg agc cgc agc ¢gg gac gac ctc tat gac 1507
Arg Ala Tyr Met Pro Pro Arg Ser Arg Ser Arg Asp Asp Leu Tyr Asp
455 460 465
caa gac gac tcg agg gac ttc cca cgc tce c¢gg gac ccc cac tac gac 1555
Gln Asp Asp Ser Arg Asp Phe Pro Arg Ser Arg Asp Pro His Tyr Asp
470 475 480

gac ttc agg tct cgg gag cgc cct cct gee gac ccc agg tce cac cac 1603
Asp Phe Arg Ser Arg Glu Arg Pro Pro Ala Asp Pro Arg Ser His His
485 490 495 500
cac cgt acc c¢gg gac cct c¢gg gac aac ggc tcc agg tcc ggg gac ctc 1651
His Arg Thr Arg Asp Pro Arg Asp Asn Gly Ser Arg Ser Gly Asp Leu

505 510 515
cce tat gat ggg cgg cta ctg gag gag gct gtg agg aag aag ggg tcg 1699
Pro Tyr Asp Gly Arg Leu Leu Glu Glu Ala Val Arg Lys Lys Gly Ser

520 525 530
gag gag agg agg aga ccc cac aag gag gag gag gaa gag gcc tac tac 1747
Glu Glu Arg Arg Arg Pro His Lys Glu Glu Glu Glu Glu Ala Tyr Tyr
535 540 545
ccg cce geg ccg cce ccg tac tcg gag acc gac tcg cag gcg tcee cga 1795
Pro Pro Ala Pro Pro Pro Tyr Ser Glu Thr Asp Ser Gln Ala Ser Arg
550 555 560

gag cgc agg ctc aag aag aac ttg gcc ctg agt c¢gg gaa agt tta gtc 1843
Glu Arg Arg Leu Lys Lys Asn Leu Ala Leu Ser Arg Glu Ser Leu Val
565 570 575 580
gtc tga tctgacgttt tctacgtage ttttgtattt ttttttttaa tttgaaggaa 1899
Val *
cactgatgaa gccctgccat acccctecccg agtctaataa aacgtataat cacaa 1954

<210> SEQ ID NO 12

<211> LENGTH: 581

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 12

Met Gln Gln Asp Gly Leu Gly Val Gly Thr Arg Asn Gly Ser Gly Lys
1 5 10 15

Gly Arg Ser Val His Pro Ser Trp Pro Trp Cys Ala Pro Arg Pro Leu
Arg Tyr Phe Gly Arg Asp Ala Arg Ala Arg Arg Ala Gln Thr Ala Ala
35 40 45

Met Ala Leu Leu Ala Gly Gly Leu Ser Arg Gly Leu Gly Ser His Pro
50 55 60

Ala Ala Ala Gly Arg Asp Ala Val Val Phe Val Trp Leu Leu Leu Ser
65 70 75 80

Thr Trp Cys Thr Ala Pro Ala Arg Ala Ile Gln Val Thr Val Ser Asn
85 90 95

Pro Tyr His Val Val Ile Leu Phe Gln Pro Val Thr Leu Pro Cys Thr
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100 105 110

Tyr Gln Met Thr Ser Thr Pro Thr Gln Pro Ile Val Ile Trp Lys Tyr
115 120 125

Lys Ser Phe Cys Arg Asp Arg Ile Ala Asp Ala Phe Ser Pro Ala Ser
130 135 140

Val Asp Asn Gln Leu Asn Ala Gln Leu Ala Ala Gly Asn Pro Gly Tyr
145 150 155 160

Asn Pro Tyr Val Glu Cys Gln Asp Ser Val Arg Thr Val Arg Val Val
165 170 175

Ala Thr Lys Gln Gly Asn Ala Val Thr Leu Gly Asp Tyr Tyr Gln Gly
180 185 190

Arg Arg Ile Thr Ile Thr Gly Asn Ala Asp Leu Thr Phe Asp Gln Thr
195 200 205

Ala Trp Gly Asp Ser Gly Val Tyr Tyr Cys Ser Val Val Ser Ala Gln
210 215 220

Asp Leu Gln Gly Asn Asn Glu Ala Tyr Ala Glu Leu Ile Val Leu Val
225 230 235 240

Tyr Ala Ala Gly Lys Ala Ala Thr Ser Gly Val Pro Ser Ile Tyr Ala
245 250 255

Pro Ser Thr Tyr Ala His Leu Ser Pro Ala Lys Thr Pro Pro Pro Pro
260 265 270

Ala Met Ile Pro Met Gly Pro Ala Tyr Asn Gly Tyr Pro Gly Gly Tyr
275 280 285

Pro Gly Asp Val Asp Arg Ser Ser Ser Ala Gly Gly Gln Gly Ser Tyr
290 295 300

Val Pro Leu Leu Arg Asp Thr Asp Ser Ser Val Ala Ser Glu Val Arg
305 310 315 320

Ser Gly Tyr Arg Ile Gln Ala Ser Gln Gln Asp Asp Ser Met Arg Val
325 330 335

Leu Tyr Tyr Met Glu Lys Glu Leu Ala Asn Phe Asp Pro Ser Arg Pro
340 345 350

Gly Pro Pro Ser Gly Arg Val Glu Arg Ala Met Ser Glu Val Thr Ser
355 360 365

Leu His Glu Asp Asp Trp Arg Ser Arg Pro Ser Arg Gly Pro Ala Leu
370 375 380

Thr Pro Ile Arg Asp Glu Glu Trp Gly Gly His Ser Pro Arg Ser Pro
385 390 395 400

Arg Gly Trp Asp Gln Glu Pro Ala Arg Glu Gln Ala Gly Gly Gly Trp
405 410 415

Arg Ala Arg Arg Pro Arg Ala Arg Ser Val Asp Ala Leu Asp Asp Leu
420 425 430

Thr Pro Pro Ser Thr Ala Glu Ser Gly Ser Arg Ser Pro Thr Ser Asn
435 440 445

Gly Gly Arg Ser Arg Ala Tyr Met Pro Pro Arg Ser Arg Ser Arg Asp
450 455 460

Asp Leu Tyr Asp Gln Asp Asp Ser Arg Asp Phe Pro Arg Ser Arg Asp
465 470 475 480

Pro His Tyr Asp Asp Phe Arg Ser Arg Glu Arg Pro Pro Ala Asp Pro
485 490 495

Arg Ser His His His Arg Thr Arg Asp Pro Arg Asp Asn Gly Ser Arg
500 505 510
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Ser Gly Asp Leu Pro Tyr Asp Gly Arg Leu Leu Glu Glu Ala Val Arg
515 520 525

Lys Lys Gly Ser Glu Glu Arg Arg Arg Pro His Lys Glu Glu Glu Glu
530 535 540

Glu Ala Tyr Tyr Pro Pro Ala Pro Pro Pro Tyr Ser Glu Thr Asp Ser
545 550 555 560

Gln Ala Ser Arg Glu Arg Arg Leu Lys Lys Asn Leu Ala Leu Ser Arg
565 570 575

Glu Ser Leu Val Val
580

<210> SEQ ID NO 13

<211> LENGTH: 1886

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 13

gcaccgtege tgctagacgg ccgeg atg geg ccg gog gec age gcog tgt get 52

Met Ala Pro Ala Ala Ser Ala Cys Ala

1 5
ggg gcg cct gge tecc cac ccg gec acce acg atc tte gtg tgt ctt ttt 100
Gly Ala Pro Gly Ser His Pro Ala Thr Thr Ile Phe Val Cys Leu Phe
10 15 20 25
ctc atc att tac tgc cca gac cgt gcc agt gce atc cag gtg acc gtg 148
Leu Ile Ile Tyr Cys Pro Asp Arg Ala Ser Ala Ile Gln Val Thr Val

30 35 40
cct gac cce tac cac gta gtg atc ctg tte cag cca gtg aca cta cac 196
Pro Asp Pro Tyr His Val Val Ile Leu Phe Gln Pro Val Thr Leu His
45 50 55
tgce acc tac cag atg agc aat acc cte aca gee cct atce gtg atce tgg 244
Cys Thr Tyr Gln Met Ser Asn Thr Leu Thr Ala Pro Ile Val Ile Trp
60 65 70
aag tat aag tcg tte tgt cgg gac cgt gtt gcec gac gec ttce tee cct 292
Lys Tyr Lys Ser Phe Cys Arg Asp Arg Val Ala Asp Ala Phe Ser Pro
75 80 85
gee age gtg gac aac cag ctc aac gec cag ctg geg gct ggce aac cce 340
Ala Ser Val Asp Asn Gln Leu Asn Ala Gln Leu Ala Ala Gly Asn Pro
90 95 100 105
gge tac aac ccc tat gtg gag tgc cag gac agce gta cge act gtc agg 388
Gly Tyr Asn Pro Tyr Val Glu Cys Gln Asp Ser Val Arg Thr Val Arg
110 115 120
gtg gtg gcc acc aaa cag ggc aat get gtg acce ctg gga gac tac tac 436
Val Val Ala Thr Lys Gln Gly Asn Ala Val Thr Leu Gly Asp Tyr Tyr
125 130 135
cag ggc agg aga atc acc atc aca gga aat get gge ctg acc tte gag 484
Gln Gly Arg Arg Ile Thr Ile Thr Gly Asn Ala Gly Leu Thr Phe Glu
140 145 150
cag acg gcc tgg gga gac agt gga gtg tat tac tgc tcc gtg gtc tca 532
Gln Thr Ala Trp Gly Asp Ser Gly Val Tyr Tyr Cys Ser Val Val Ser
155 160 165

gee caa gat ctg gat ggg aac aac gag gcg tac gca gag ctc att gte 580
Ala Gln Asp Leu Asp Gly Asn Asn Glu Ala Tyr Ala Glu Leu Ile Val
170 175 180 185
ctt ggc agg acc tca gaa gcc cct gag ctc cta cct ggt ttt cgg gcg 628

Leu Gly Arg Thr Ser Glu Ala Pro Glu Leu Leu Pro Gly Phe Arg Ala
190 195 200
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ggg ccc ttg gaa gat tgg ctc ttt gtg gtc gtg gtc tge ctg gca agce 676
Gly Pro Leu Glu Asp Trp Leu Phe Val Val Val Val Cys Leu Ala Ser
205 210 215
ctec cte tte tte cte cte ctg ggce atc tgc tgg tgc cag tgc tgt ccc 724
Leu Leu Phe Phe Leu Leu Leu Gly Ile Cys Trp Cys Gln Cys Cys Pro
220 225 230
cac acc tgc tgc tgce tat gtc aga tgt ccc tge tgc cca gac aag tgc 772
His Thr Cys Cys Cys Tyr Val Arg Cys Pro Cys Cys Pro Asp Lys Cys
235 240 245
tgt tgc cct gag gce ctt tat gct gect ggce aaa gca gcc acc tca ggt 820
Cys Cys Pro Glu Ala Leu Tyr Ala Ala Gly Lys Ala Ala Thr Ser Gly
250 255 260 265
gtg cca agc atc tat gcc ccc age atc tat acc cac cte tect cect gece 868
Val Pro Ser Ile Tyr Ala Pro Ser Ile Tyr Thr His Leu Ser Pro Ala
270 275 280
aag act ccg cca cct ccg cct gee atg att ccc atg cgt cct cce tat 916
Lys Thr Pro Pro Pro Pro Pro Ala Met Ile Pro Met Arg Pro Pro Tyr
285 290 295
ggg tac cct gga gac ttt gac agg acc age tca gtt ggt ggc cac age 964
Gly Tyr Pro Gly Asp Phe Asp Arg Thr Ser Ser Val Gly Gly His Ser
300 305 310
tce cag gtg ccc ctg ctg cgt gaa gtg gat ggg agc gta tct tca gaa 1012
Ser Gln Val Pro Leu Leu Arg Glu Val Asp Gly Ser Val Ser Ser Glu
315 320 325
gta cga agt ggc tac agg atc cag gct aac cag caa gat gac tcc atg 1060
Val Arg Ser Gly Tyr Arg Ile Gln Ala Asn Gln Gln Asp Asp Ser Met
330 335 340 345
agg gtc cta tac tat atg gag aag gag cta gcc aac ttc gat cct tec 1108
Arg Val Leu Tyr Tyr Met Glu Lys Glu Leu Ala Asn Phe Asp Pro Ser
350 355 360
cgg cct ggce cct cce aat gge cga gtg gaa c¢gg gcc atg agt gaa gta 1156
Arg Pro Gly Pro Pro Asn Gly Arg Val Glu Arg Ala Met Ser Glu Val
365 370 375
acc tce cte cat gaa gat gac tgg cga tct c¢gg cct tec agg gct cct 1204
Thr Ser Leu His Glu Asp Asp Trp Arg Ser Arg Pro Ser Arg Ala Pro
380 385 390
gce ctce aca ccc atc agg gat gag gag tgg aat cgc cac tcec cct cgg 1252
Ala Leu Thr Pro Ile Arg Asp Glu Glu Trp Asn Arg His Ser Pro Arg
395 400 405
agt ccc aga aca tgg gag cag gaa ccc ctt caa gaa cag cca agg ggt 1300
Ser Pro Arg Thr Trp Glu Gln Glu Pro Leu Gln Glu Gln Pro Arg Gly
410 415 420 425
ggt tgg ggg tct ggg cgg cct cgg gce cge tet gtg gat get cta gat 1348
Gly Trp Gly Ser Gly Arg Pro Arg Ala Arg Ser Val Asp Ala Leu Asp
430 435 440
gac atc aac cgg cct ggc tecc act gaa tca gga agg tet tet cece ceca 1396
Asp Ile Asn Arg Pro Gly Ser Thr Glu Ser Gly Arg Ser Ser Pro Pro
445 450 455
agt agt gga c¢gg aga ggg cgg gcc tat gca cct ccg aga agt cgc agce 1444
Ser Ser Gly Arg Arg Gly Arg Ala Tyr Ala Pro Pro Arg Ser Arg Ser
460 465 470
cgg gat gac ctc tat gac ccc gac gat cct aga gac ttg cca cat tcc 1492
Arg Asp Asp Leu Tyr Asp Pro Asp Asp Pro Arg Asp Leu Pro His Ser
475 480 485
cga gat ccc cac tat tat gat gat ttg agg tct agg gat cca cgt gect 1540

Arg Asp Pro His Tyr Tyr Asp Asp Leu Arg Ser Arg Asp Pro Arg Ala
490 495 500 505



US 2011/0165166 Al Jul. 7, 2011
62

-continued

gac ccc aga tce cgt cag cga tce cac gat cct cgg gat gct gge tte 1588
Asp Pro Arg Ser Arg Gln Arg Ser His Asp Pro Arg Asp Ala Gly Phe
510 515 520

agg tca cgg gac cct cag tat gat ggg cga ctc tta gaa gag gct tta 1636
Arg Ser Arg Asp Pro Gln Tyr Asp Gly Arg Leu Leu Glu Glu Ala Leu
525 530 535

aag aaa aaa ggg gct ggg gag aga aga cgc gtt tac agg gag gaa gaa 1684
Lys Lys Lys Gly Ala Gly Glu Arg Arg Arg Val Tyr Arg Glu Glu Glu
540 545 550

gaa gaa gaa gag gag ggc cac tat ccc cca gca cct ccg cct tac tet 1732
Glu Glu Glu Glu Glu Gly His Tyr Pro Pro Ala Pro Pro Pro Tyr Ser
555 560 565

gag act gac tcg cag gcc teg agg gag cgg agg atg aaa aag aat ttg 1780
Glu Thr Asp Ser Gln Ala Ser Arg Glu Arg Arg Met Lys Lys Asn Leu
570 575 580 585

gce ctg agt cgg gaa agt tta gtc gtc tga tcccacgttt tgttatgtag 1830
Ala Leu Ser Arg Glu Ser Leu Val Val *
590

cttttatact tttttaattg gaatattgat gaaactcttc accaagccta ataaaa 1886

<210> SEQ ID NO 14

<211> LENGTH: 1829

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 14

gcaccgtege tgctagacgg ccgeg atg geg ccg gog gec age gcog tgt get 52
Met Ala Pro Ala Ala Ser Ala Cys Ala

ggg gcg cct gge tecc cac ccg gec acce acg atc tte gtg tgt ctt ttt 100
Gly Ala Pro Gly Ser His Pro Ala Thr Thr Ile Phe Val Cys Leu Phe
10 15 20 25

ctc atc att tac tgc cca gac cgt gcc agt gce atc cag gtg acc gtg 148
Leu Ile Ile Tyr Cys Pro Asp Arg Ala Ser Ala Ile Gln Val Thr Val
30 35 40

cct gac cece tac cac gta gtg atc ctg tte cag cca gtg aca cta cac 196
Pro Asp Pro Tyr His Val Val Ile Leu Phe Gln Pro Val Thr Leu His
45 50 55

tgce acc tac cag atg agc aat acc cte aca gee cct atce gtg atce tgg 244
Cys Thr Tyr Gln Met Ser Asn Thr Leu Thr Ala Pro Ile Val Ile Trp
60 65 70

aag tat aag tcg tte tgt cgg gac cgt gtt gcec gac gec ttce tee cct 292
Lys Tyr Lys Ser Phe Cys Arg Asp Arg Val Ala Asp Ala Phe Ser Pro
75 80 85

gee age gtg gac aac cag ctc aac gec cag ctg geg gct ggce aac cce 340
Ala Ser Val Asp Asn Gln Leu Asn Ala Gln Leu Ala Ala Gly Asn Pro
90 95 100 105

gge tac aac ccc tat gtg gag tgc cag gac agce gta cge act gtc agg 388
Gly Tyr Asn Pro Tyr Val Glu Cys Gln Asp Ser Val Arg Thr Val Arg
110 115 120

gtg gtg gcc acc aaa cag ggc aat get gtg acce ctg gga gac tac tac 436
Val Val Ala Thr Lys Gln Gly Asn Ala Val Thr Leu Gly Asp Tyr Tyr
125 130 135

cag ggc agg aga atc acc atc aca gga aat get gge ctg acc tte gag 484
Gln Gly Arg Arg Ile Thr Ile Thr Gly Asn Ala Gly Leu Thr Phe Glu
140 145 150

cag acg gcc tgg gga gac agt gga gtg tat tac tgc tcc gtg gtc tca 532
Gln Thr Ala Trp Gly Asp Ser Gly Val Tyr Tyr Cys Ser Val Val Ser
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155 160 165
gee caa gat ctg gat ggg aac aac gag gcg tac gca gag ctc att gte 580
Ala Gln Asp Leu Asp Gly Asn Asn Glu Ala Tyr Ala Glu Leu Ile Val
170 175 180 185
ctt gat tgg ctc ttt gtg gtc gtg gtc tgc ctg gca agce ctc cte tte 628
Leu Asp Trp Leu Phe Val Val Val Val Cys Leu Ala Ser Leu Leu Phe
190 195 200
tte cte cte ctg gge atce tgc tgg tgc cag tgc tgt ccc cac acc tgce 676
Phe Leu Leu Leu Gly Ile Cys Trp Cys Gln Cys Cys Pro His Thr Cys
205 210 215
tgc tgce tat gtc aga tgt ccc tgc tgc cca gac aag tgc tgt tge cct 724
Cys Cys Tyr Val Arg Cys Pro Cys Cys Pro Asp Lys Cys Cys Cys Pro
220 225 230
gag gcc ctt tat gct get gge aaa gea gec ace tca ggt gtg cca age 772
Glu Ala Leu Tyr Ala Ala Gly Lys Ala Ala Thr Ser Gly Val Pro Ser
235 240 245
atc tat gcc ccc age atce tat acc cac ctc tect cct gec aag act ccg 820
Ile Tyr Ala Pro Ser Ile Tyr Thr His Leu Ser Pro Ala Lys Thr Pro
250 255 260 265
cca cct ccg cct gece atg att ccc atg cgt cct ccc tat ggg tac cct 868
Pro Pro Pro Pro Ala Met Ile Pro Met Arg Pro Pro Tyr Gly Tyr Pro
270 275 280
gga gac ttt gac agg acc age tca gtt ggt ggce cac age tcc cag gtg 916
Gly Asp Phe Asp Arg Thr Ser Ser Val Gly Gly His Ser Ser Gln Val
285 290 295
cce ctg ctg c¢gt gaa gtg gat ggg agc gta tct tca gaa gta cga agt 964
Pro Leu Leu Arg Glu Val Asp Gly Ser Val Ser Ser Glu Val Arg Ser
300 305 310
ggc tac agg atc cag gct aac cag caa gat gac tcc atg agg gtc cta 1012
Gly Tyr Arg Ile Gln Ala Asn Gln Gln Asp Asp Ser Met Arg Val Leu
315 320 325
tac tat atg gag aag gag cta gcc aac ttc gat cct tecc cgg cct ggce 1060
Tyr Tyr Met Glu Lys Glu Leu Ala Asn Phe Asp Pro Ser Arg Pro Gly
330 335 340 345
cct cce aat ggc cga gtg gaa c¢gg gcc atg agt gaa gta acc tcce cte 1108
Pro Pro Asn Gly Arg Val Glu Arg Ala Met Ser Glu Val Thr Ser Leu
350 355 360
cat gaa gat gac tgg cga tct cgg cct tce agg gct cct gee cte aca 1156
His Glu Asp Asp Trp Arg Ser Arg Pro Ser Arg Ala Pro Ala Leu Thr
365 370 375
cce atce agg gat gag gag tgg aat cgc cac tce cct cgg agt ccc aga 1204
Pro Ile Arg Asp Glu Glu Trp Asn Arg His Ser Pro Arg Ser Pro Arg
380 385 390
aca tgg gag cag gaa ccc ctt caa gaa cag cca agg ggt ggt tgg ggg 1252
Thr Trp Glu Gln Glu Pro Leu Gln Glu Gln Pro Arg Gly Gly Trp Gly
395 400 405
tct ggg c¢gg cct cgg gce cge tct gtg gat get cta gat gac atc aac 1300
Ser Gly Arg Pro Arg Ala Arg Ser Val Asp Ala Leu Asp Asp Ile Asn
410 415 420 425
cgg cct ggce tcc act gaa tca gga agg tct tect ccc cca agt agt gga 1348
Arg Pro Gly Ser Thr Glu Ser Gly Arg Ser Ser Pro Pro Ser Ser Gly
430 435 440
cgg aga ggg cgg gcc tat gca cct ccg aga agt cgc agc cgg gat gac 1396
Arg Arg Gly Arg Ala Tyr Ala Pro Pro Arg Ser Arg Ser Arg Asp Asp
445 450 455
ctc tat gac ccc gac gat cct aga gac ttg cca cat tcc cga gat ccc 1444

Leu Tyr Asp Pro Asp Asp Pro Arg Asp Leu Pro His Ser Arg Asp Pro
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460 465 470

cac tat tat gat gat ttg agg tct agg gat cca cgt gct gac ccc aga 1492
His Tyr Tyr Asp Asp Leu Arg Ser Arg Asp Pro Arg Ala Asp Pro Arg
475 480 485

tce cgt cag cga tce cac gat cct cgg gat gct gge ttce agg tca cgg 1540
Ser Arg Gln Arg Ser His Asp Pro Arg Asp Ala Gly Phe Arg Ser Arg
490 495 500 505

gac cct cag tat gat ggg cga ctc tta gaa gag gct tta aag aaa aaa 1588
Asp Pro Gln Tyr Asp Gly Arg Leu Leu Glu Glu Ala Leu Lys Lys Lys
510 515 520

ggg gct ggg gag aga aga cgc gtt tac agg gag gaa gaa gaa gaa gaa 1636
Gly Ala Gly Glu Arg Arg Arg Val Tyr Arg Glu Glu Glu Glu Glu Glu
525 530 535

gag gag ggc cac tat ccc cca gca cct ccg cct tac tet gag act gac 1684
Glu Glu Gly His Tyr Pro Pro Ala Pro Pro Pro Tyr Ser Glu Thr Asp
540 545 550

tcg cag gcc tcg agg gag c¢gg agg atg aaa aag aat ttg gcc ctg agt 1732
Ser Gln Ala Ser Arg Glu Arg Arg Met Lys Lys Asn Leu Ala Leu Ser
555 560 565

cgg gaa agt tta gtc gtc tga tcccacgttt tgttatgtag cttttatact 1783
Arg Glu Ser Leu Val Val ~*
570 575

tttttaattg gaatattgat gaaactcttc accaagccta ataaaa 1829

<210> SEQ ID NO 15

<211> LENGTH: 1682

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 15

gcaccgtege tgctagacgg ccgeg atg geg ccg gog gec age gcog tgt get 52
Met Ala Pro Ala Ala Ser Ala Cys Ala

ggg gcg cct gge tecc cac ccg gec acce acg atc tte gtg tgt ctt ttt 100
Gly Ala Pro Gly Ser His Pro Ala Thr Thr Ile Phe Val Cys Leu Phe

ctc atc att tac tgc cca gac cgt gcc agt gce atc cag gtg acc gtg 148
Leu Ile Ile Tyr Cys Pro Asp Arg Ala Ser Ala Ile Gln Val Thr Val
30 35 40

cct gac cece tac cac gta gtg atc ctg tte cag cca gtg aca cta cac 196
Pro Asp Pro Tyr His Val Val Ile Leu Phe Gln Pro Val Thr Leu His
45 50 55

tgce acc tac cag atg agc aat acc cte aca gee cct atce gtg atce tgg 244
Cys Thr Tyr Gln Met Ser Asn Thr Leu Thr Ala Pro Ile Val Ile Trp
60 65 70

aag tat aag tcg tte tgt cgg gac cgt gtt gcec gac gec ttce tee cct 292
Lys Tyr Lys Ser Phe Cys Arg Asp Arg Val Ala Asp Ala Phe Ser Pro
75 80 85

gee age gtg gac aac cag ctc aac gec cag ctg geg gct ggce aac cce 340
Ala Ser Val Asp Asn Gln Leu Asn Ala Gln Leu Ala Ala Gly Asn Pro
90 95 100 105

gge tac aac ccc tat gtg gag tgc cag gac agce gta cge act gtc agg 388
Gly Tyr Asn Pro Tyr Val Glu Cys Gln Asp Ser Val Arg Thr Val Arg
110 115 120

gtg gtg gcc acc aaa cag ggc aat get gtg acce ctg gga gac tac tac 436
Val Val Ala Thr Lys Gln Gly Asn Ala Val Thr Leu Gly Asp Tyr Tyr
125 130 135
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cag ggc agg aga atc acc atc aca gga aat get gge ctg acc tte gag 484
Gln Gly Arg Arg Ile Thr Ile Thr Gly Asn Ala Gly Leu Thr Phe Glu
140 145 150
cag acg gcc tgg gga gac agt gga gtg tat tac tgc tcc gtg gtc tca 532
Gln Thr Ala Trp Gly Asp Ser Gly Val Tyr Tyr Cys Ser Val Val Ser
155 160 165
gee caa gat ctg gat ggg aac aac gag gcg tac gca gag ctc att gte 580
Ala Gln Asp Leu Asp Gly Asn Asn Glu Ala Tyr Ala Glu Leu Ile Val
170 175 180 185
ctt gtt tat gct gct ggce aaa gca gcc acc tca ggt gtg cca agce atc 628
Leu Val Tyr Ala Ala Gly Lys Ala Ala Thr Ser Gly Val Pro Ser Ile
190 195 200
tat gcc cce age atc tat acc cac cte tct cct gee aag act ccg cca 676
Tyr Ala Pro Ser Ile Tyr Thr His Leu Ser Pro Ala Lys Thr Pro Pro
205 210 215
cct cecg cct gee atg att cce atg cgt cct cce tat ggg tac cct gga 724
Pro Pro Pro Ala Met Ile Pro Met Arg Pro Pro Tyr Gly Tyr Pro Gly
220 225 230
gac ttt gac agg acc agc tca gtt ggt ggce cac age tee cag gtg cce 772
Asp Phe Asp Arg Thr Ser Ser Val Gly Gly His Ser Ser Gln Val Pro
235 240 245
ctg ctg cgt gaa gtg gat ggg agc gta tct tca gaa gta cga agt ggc 820
Leu Leu Arg Glu Val Asp Gly Ser Val Ser Ser Glu Val Arg Ser Gly
250 255 260 265
tac agg atc cag gct aac cag caa gat gac tece atg agg gtc cta tac 868
Tyr Arg Ile Gln Ala Asn Gln Gln Asp Asp Ser Met Arg Val Leu Tyr
270 275 280
tat atg gag aag gag cta gcc aac ttc gat cct tecc cgg cct gge cct 916
Tyr Met Glu Lys Glu Leu Ala Asn Phe Asp Pro Ser Arg Pro Gly Pro
285 290 295
cce aat gge cga gtg gaa cgg gec atg agt gaa gta acc tee cte cat 964
Pro Asn Gly Arg Val Glu Arg Ala Met Ser Glu Val Thr Ser Leu His
300 305 310
gaa gat gac tgg cga tct cgg cct tece agg gect cct gee cte aca cecce 1012
Glu Asp Asp Trp Arg Ser Arg Pro Ser Arg Ala Pro Ala Leu Thr Pro
315 320 325
atc agg gat gag gag tgg aat cgc cac tcc cct c¢gg agt ccc aga aca 1060
Ile Arg Asp Glu Glu Trp Asn Arg His Ser Pro Arg Ser Pro Arg Thr
330 335 340 345
tgg gag cag gaa ccc ctt caa gaa cag cca agg ggt ggt tgg ggg tct 1108
Trp Glu Gln Glu Pro Leu Gln Glu Gln Pro Arg Gly Gly Trp Gly Ser
350 355 360
ggg cgg cct cgg gcc cgce tet gtg gat get cta gat gac atc aac cgg 1156
Gly Arg Pro Arg Ala Arg Ser Val Asp Ala Leu Asp Asp Ile Asn Arg
365 370 375
cct gge tce act gaa tca gga agg tct tcect cce cca agt agt gga cgg 1204
Pro Gly Ser Thr Glu Ser Gly Arg Ser Ser Pro Pro Ser Ser Gly Arg
380 385 390
aga ggg c¢gg gcc tat gca cct ccg aga agt cgc agc cgg gat gac ctc 1252
Arg Gly Arg Ala Tyr Ala Pro Pro Arg Ser Arg Ser Arg Asp Asp Leu
395 400 405
tat gac ccc gac gat cct aga gac ttg cca cat tcc cga gat ccc cac 1300
Tyr Asp Pro Asp Asp Pro Arg Asp Leu Pro His Ser Arg Asp Pro His
410 415 420 425
tat tat gat gat ttg agg tct agg gat cca cgt gct gac ccc aga tcec 1348

Tyr Tyr Asp Asp Leu Arg Ser Arg Asp Pro Arg Ala Asp Pro Arg Ser
430 435 440
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cgt cag cga tcc cac gat cct c¢gg gat gct gge ttc agg tca cgg gac 1396
Arg Gln Arg Ser His Asp Pro Arg Asp Ala Gly Phe Arg Ser Arg Asp
445 450 455
cct cag tat gat ggg cga ctc tta gaa gag gct tta aag aaa aaa ggg 1444
Pro Gln Tyr Asp Gly Arg Leu Leu Glu Glu Ala Leu Lys Lys Lys Gly
460 465 470
gct ggg gag aga aga cgc gtt tac agg gag gaa gaa gaa gaa gaa gag 1492
Ala Gly Glu Arg Arg Arg Val Tyr Arg Glu Glu Glu Glu Glu Glu Glu
475 480 485

gag ggc cac tat ccc cca gca cct ccg cct tac tet gag act gac tecg 1540
Glu Gly His Tyr Pro Pro Ala Pro Pro Pro Tyr Ser Glu Thr Asp Ser

490 495 500 505

cag gcc tcg agg gag cgg agg atg aaa aag aat ttg gcc ctg agt cgg 1588
Gln Ala Ser Arg Glu Arg Arg Met Lys Lys Asn Leu Ala Leu Ser Arg

510 515 520
gaa agt tta gtc gtc tga tcccacgttt tgttatgtag cttttatact 1636
Glu Ser Leu Val Val *
525
tttttaattg gaatattgat gaaactcttc accaagccta ataaaa 1682

<210> SEQ ID NO 16

<211> LENGTH: 594

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<400> SEQUENCE: 16

Met Ala Pro Ala Ala Ser Ala Cys Ala Gly Ala Pro Gly Ser His Pro
1 5 10 15

Ala Thr Thr Ile Phe Val Cys Leu Phe Leu Ile Ile Tyr Cys Pro Asp
20 25 30

Arg Ala Ser Ala Ile Gln Val Thr Val Pro Asp Pro Tyr His Val Val
35 40 45

Ile Leu Phe Gln Pro Val Thr Leu His Cys Thr Tyr Gln Met Ser Asn
50 55 60

Thr Leu Thr Ala Pro Ile Val Ile Trp Lys Tyr Lys Ser Phe Cys Arg
65 70 75 80

Asp Arg Val Ala Asp Ala Phe Ser Pro Ala Ser Val Asp Asn Gln Leu
85 90 95

Asn Ala Gln Leu Ala Ala Gly Asn Pro Gly Tyr Asn Pro Tyr Val Glu
100 105 110

Cys Gln Asp Ser Val Arg Thr Val Arg Val Val Ala Thr Lys Gln Gly
115 120 125

Asn Ala Val Thr Leu Gly Asp Tyr Tyr Gln Gly Arg Arg Ile Thr Ile
130 135 140

Thr Gly Asn Ala Gly Leu Thr Phe Glu Gln Thr Ala Trp Gly Asp Ser
145 150 155 160

Gly Val Tyr Tyr Cys Ser Val Val Ser Ala Gln Asp Leu Asp Gly Asn
165 170 175

Asn Glu Ala Tyr Ala Glu Leu Ile Val Leu Gly Arg Thr Ser Glu Ala
180 185 190

Pro Glu Leu Leu Pro Gly Phe Arg Ala Gly Pro Leu Glu Asp Trp Leu
195 200 205

Phe Val Val Val Val Cys Leu Ala Ser Leu Leu Phe Phe Leu Leu Leu
210 215 220
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Gly Ile Cys Trp Cys Gln Cys Cys Pro His Thr Cys Cys Cys Tyr Val
225 230 235 240

Arg Cys Pro Cys Cys Pro Asp Lys Cys Cys Cys Pro Glu Ala Leu Tyr
245 250 255

Ala Ala Gly Lys Ala Ala Thr Ser Gly Val Pro Ser Ile Tyr Ala Pro
260 265 270

Ser Ile Tyr Thr His Leu Ser Pro Ala Lys Thr Pro Pro Pro Pro Pro
275 280 285

Ala Met Ile Pro Met Arg Pro Pro Tyr Gly Tyr Pro Gly Asp Phe Asp
290 295 300

Arg Thr Ser Ser Val Gly Gly His Ser Ser Gln Val Pro Leu Leu Arg
305 310 315 320

Glu Val Asp Gly Ser Val Ser Ser Glu Val Arg Ser Gly Tyr Arg Ile
325 330 335

Gln Ala Asn Gln Gln Asp Asp Ser Met Arg Val Leu Tyr Tyr Met Glu
340 345 350

Lys Glu Leu Ala Asn Phe Asp Pro Ser Arg Pro Gly Pro Pro Asn Gly
355 360 365

Arg Val Glu Arg Ala Met Ser Glu Val Thr Ser Leu His Glu Asp Asp
370 375 380

Trp Arg Ser Arg Pro Ser Arg Ala Pro Ala Leu Thr Pro Ile Arg Asp
385 390 395 400

Glu Glu Trp Asn Arg His Ser Pro Arg Ser Pro Arg Thr Trp Glu Gln
405 410 415

Glu Pro Leu Gln Glu Gln Pro Arg Gly Gly Trp Gly Ser Gly Arg Pro
420 425 430

Arg Ala Arg Ser Val Asp Ala Leu Asp Asp Ile Asn Arg Pro Gly Ser
435 440 445

Thr Glu Ser Gly Arg Ser Ser Pro Pro Ser Ser Gly Arg Arg Gly Arg
450 455 460

Ala Tyr Ala Pro Pro Arg Ser Arg Ser Arg Asp Asp Leu Tyr Asp Pro
465 470 475 480

Asp Asp Pro Arg Asp Leu Pro His Ser Arg Asp Pro His Tyr Tyr Asp
485 490 495

Asp Leu Arg Ser Arg Asp Pro Arg Ala Asp Pro Arg Ser Arg Gln Arg
500 505 510

Ser His Asp Pro Arg Asp Ala Gly Phe Arg Ser Arg Asp Pro Gln Tyr
515 520 525

Asp Gly Arg Leu Leu Glu Glu Ala Leu Lys Lys Lys Gly Ala Gly Glu
530 535 540

Arg Arg Arg Val Tyr Arg Glu Glu Glu Glu Glu Glu Glu Glu Gly His
545 550 555 560

Tyr Pro Pro Ala Pro Pro Pro Tyr Ser Glu Thr Asp Ser Gln Ala Ser
565 570 575

Arg Glu Arg Arg Met Lys Lys Asn Leu Ala Leu Ser Arg Glu Ser Leu
580 585 590

Val Val

<210> SEQ ID NO 17

<211> LENGTH: 575

<212> TYPE: PRT

<213> ORGANISM: Mus musculus
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<400> SEQUENCE: 17

Met Ala Pro Ala Ala Ser Ala Cys Ala Gly Ala Pro Gly Ser His Pro
1 5 10 15

Ala Thr Thr Ile Phe Val Cys Leu Phe Leu Ile Ile Tyr Cys Pro Asp
20 25 30

Arg Ala Ser Ala Ile Gln Val Thr Val Pro Asp Pro Tyr His Val Val
35 40 45

Ile Leu Phe Gln Pro Val Thr Leu His Cys Thr Tyr Gln Met Ser Asn
50 55 60

Thr Leu Thr Ala Pro Ile Val Ile Trp Lys Tyr Lys Ser Phe Cys Arg
65 70 75 80

Asp Arg Val Ala Asp Ala Phe Ser Pro Ala Ser Val Asp Asn Gln Leu
85 90 95

Asn Ala Gln Leu Ala Ala Gly Asn Pro Gly Tyr Asn Pro Tyr Val Glu
100 105 110

Cys Gln Asp Ser Val Arg Thr Val Arg Val Val Ala Thr Lys Gln Gly
115 120 125

Asn Ala Val Thr Leu Gly Asp Tyr Tyr Gln Gly Arg Arg Ile Thr Ile
130 135 140

Thr Gly Asn Ala Gly Leu Thr Phe Glu Gln Thr Ala Trp Gly Asp Ser
145 150 155 160

Gly Val Tyr Tyr Cys Ser Val Val Ser Ala Gln Asp Leu Asp Gly Asn
165 170 175

Asn Glu Ala Tyr Ala Glu Leu Ile Val Leu Asp Trp Leu Phe Val Val
180 185 190

Val Val Cys Leu Ala Ser Leu Leu Phe Phe Leu Leu Leu Gly Ile Cys
195 200 205

Trp Cys Gln Cys Cys Pro His Thr Cys Cys Cys Tyr Val Arg Cys Pro
210 215 220

Cys Cys Pro Asp Lys Cys Cys Cys Pro Glu Ala Leu Tyr Ala Ala Gly
225 230 235 240

Lys Ala Ala Thr Ser Gly Val Pro Ser Ile Tyr Ala Pro Ser Ile Tyr
245 250 255

Thr His Leu Ser Pro Ala Lys Thr Pro Pro Pro Pro Pro Ala Met Ile
260 265 270

Pro Met Arg Pro Pro Tyr Gly Tyr Pro Gly Asp Phe Asp Arg Thr Ser
275 280 285

Ser Val Gly Gly His Ser Ser Gln Val Pro Leu Leu Arg Glu Val Asp
290 295 300

Gly Ser Val Ser Ser Glu Val Arg Ser Gly Tyr Arg Ile Gln Ala Asn
305 310 315 320

Gln Gln Asp Asp Ser Met Arg Val Leu Tyr Tyr Met Glu Lys Glu Leu
325 330 335

Ala Asn Phe Asp Pro Ser Arg Pro Gly Pro Pro Asn Gly Arg Val Glu
340 345 350

Arg Ala Met Ser Glu Val Thr Ser Leu His Glu Asp Asp Trp Arg Ser
355 360 365

Arg Pro Ser Arg Ala Pro Ala Leu Thr Pro Ile Arg Asp Glu Glu Trp
370 375 380

Asn Arg His Ser Pro Arg Ser Pro Arg Thr Trp Glu Gln Glu Pro Leu
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385 390 395 400

Gln Glu Gln Pro Arg Gly Gly Trp Gly Ser Gly Arg Pro Arg Ala Arg
405 410 415

Ser Val Asp Ala Leu Asp Asp Ile Asn Arg Pro Gly Ser Thr Glu Ser
420 425 430

Gly Arg Ser Ser Pro Pro Ser Ser Gly Arg Arg Gly Arg Ala Tyr Ala
435 440 445

Pro Pro Arg Ser Arg Ser Arg Asp Asp Leu Tyr Asp Pro Asp Asp Pro
450 455 460

Arg Asp Leu Pro His Ser Arg Asp Pro His Tyr Tyr Asp Asp Leu Arg
465 470 475 480

Ser Arg Asp Pro Arg Ala Asp Pro Arg Ser Arg Gln Arg Ser His Asp
485 490 495

Pro Arg Asp Ala Gly Phe Arg Ser Arg Asp Pro Gln Tyr Asp Gly Arg
500 505 510

Leu Leu Glu Glu Ala Leu Lys Lys Lys Gly Ala Gly Glu Arg Arg Arg
515 520 525

Val Tyr Arg Glu Glu Glu Glu Glu Glu Glu Glu Gly His Tyr Pro Pro
530 535 540

Ala Pro Pro Pro Tyr Ser Glu Thr Asp Ser Gln Ala Ser Arg Glu Arg
545 550 555 560

Arg Met Lys Lys Asn Leu Ala Leu Ser Arg Glu Ser Leu Val Val
565 570 575

<210> SEQ ID NO 18

<211> LENGTH: 526

<212> TYPE: PRT

<213> ORGANISM: Mus musculus
<400> SEQUENCE: 18

Met Ala Pro Ala Ala Ser Ala Cys Ala Gly Ala Pro Gly Ser His Pro
1 5 10 15

Ala Thr Thr Ile Phe Val Cys Leu Phe Leu Ile Ile Tyr Cys Pro Asp
Arg Ala Ser Ala Ile Gln Val Thr Val Pro Asp Pro Tyr His Val Val
35 40 45

Ile Leu Phe Gln Pro Val Thr Leu His Cys Thr Tyr Gln Met Ser Asn
50 55 60

Thr Leu Thr Ala Pro Ile Val Ile Trp Lys Tyr Lys Ser Phe Cys Arg
65 70 75 80

Asp Arg Val Ala Asp Ala Phe Ser Pro Ala Ser Val Asp Asn Gln Leu
Asn Ala Gln Leu Ala Ala Gly Asn Pro Gly Tyr Asn Pro Tyr Val Glu
100 105 110

Cys Gln Asp Ser Val Arg Thr Val Arg Val Val Ala Thr Lys Gln Gly
115 120 125

Asn Ala Val Thr Leu Gly Asp Tyr Tyr Gln Gly Arg Arg Ile Thr Ile
130 135 140

Thr Gly Asn Ala Gly Leu Thr Phe Glu Gln Thr Ala Trp Gly Asp Ser
145 150 155 160

Gly Val Tyr Tyr Cys Ser Val Val Ser Ala Gln Asp Leu Asp Gly Asn
165 170 175
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Asn Glu Ala Tyr Ala Glu Leu Ile Val Leu Val Tyr Ala Ala Gly Lys
180 185 190

Ala Ala Thr Ser Gly Val Pro Ser Ile Tyr Ala Pro Ser Ile Tyr Thr
195 200 205

His Leu Ser Pro Ala Lys Thr Pro Pro Pro Pro Pro Ala Met Ile Pro
210 215 220

Met Arg Pro Pro Tyr Gly Tyr Pro Gly Asp Phe Asp Arg Thr Ser Ser
225 230 235 240

Val Gly Gly His Ser Ser Gln Val Pro Leu Leu Arg Glu Val Asp Gly
245 250 255

Ser Val Ser Ser Glu Val Arg Ser Gly Tyr Arg Ile Gln Ala Asn Gln
260 265 270

Gln Asp Asp Ser Met Arg Val Leu Tyr Tyr Met Glu Lys Glu Leu Ala
275 280 285

Asn Phe Asp Pro Ser Arg Pro Gly Pro Pro Asn Gly Arg Val Glu Arg
290 295 300

Ala Met Ser Glu Val Thr Ser Leu His Glu Asp Asp Trp Arg Ser Arg
305 310 315 320

Pro Ser Arg Ala Pro Ala Leu Thr Pro Ile Arg Asp Glu Glu Trp Asn
325 330 335

Arg His Ser Pro Arg Ser Pro Arg Thr Trp Glu Gln Glu Pro Leu Gln
340 345 350

Glu Gln Pro Arg Gly Gly Trp Gly Ser Gly Arg Pro Arg Ala Arg Ser
355 360 365

Val Asp Ala Leu Asp Asp Ile Asn Arg Pro Gly Ser Thr Glu Ser Gly
370 375 380

Arg Ser Ser Pro Pro Ser Ser Gly Arg Arg Gly Arg Ala Tyr Ala Pro
385 390 395 400

Pro Arg Ser Arg Ser Arg Asp Asp Leu Tyr Asp Pro Asp Asp Pro Arg
405 410 415

Asp Leu Pro His Ser Arg Asp Pro His Tyr Tyr Asp Asp Leu Arg Ser
420 425 430

Arg Asp Pro Arg Ala Asp Pro Arg Ser Arg Gln Arg Ser His Asp Pro
435 440 445

Arg Asp Ala Gly Phe Arg Ser Arg Asp Pro Gln Tyr Asp Gly Arg Leu
450 455 460

Leu Glu Glu Ala Leu Lys Lys Lys Gly Ala Gly Glu Arg Arg Arg Val
465 470 475 480

Tyr Arg Glu Glu Glu Glu Glu Glu Glu Glu Gly His Tyr Pro Pro Ala
485 490 495

Pro Pro Pro Tyr Ser Glu Thr Asp Ser Gln Ala Ser Arg Glu Arg Arg
500 505 510

Met Lys Lys Asn Leu Ala Leu Ser Arg Glu Ser Leu Val Val
515 520 525

<210> SEQ ID NO 19

<211> LENGTH: 22976

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:

<221> NAME/KEY: exon

<222> LOCATION: 1898..2253
<221> NAME/KEY: exon

<222> LOCATION: 3437..3781
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<221> NAME/KEY: exon

<222> LOCATION: 12065..12184
<221> NAME/KEY: exon

<222> LOCATION: 15045..15101
<221> NAME/KEY: exon

<222> LOCATION: 15666..15812
<221> NAME/KEY: exon

<222> LOCATION: 19479..19652
<221> NAME/KEY: exon

<222> LOCATION: 19799..19858
<221> NAME/KEY: exon

<222> LOCATION: 19956..20087
<221> NAME/KEY: exon

<222> LOCATION: 20229..20854
<221> NAME/KEY: exon

<222> LOCATION: 20944 ..21094
<221> NAME/KEY: Misc_Feature
<222> LOCATION: 19956..19958
<223> OTHER INFORMATION: Potential variant splicing site AAG

<400> SEQUENCE: 19

aacagtttgg cagttcctca aaaggttaaa aatagaacta ccaagtcacc cagcaattce 60
attcttaggce atatattcaa aagaaatgaa agcagatatt tgtacaccag tgttcacage 120
tgcactattt acaatagtca aaaggtagaa acaacctagg tccatccaca aatgaatgga 180
taaataaaac gtagcatata catacaatgg tacactagtc cgctgtaaaa agaaattttg 240
atcttactge atgctacatg gecttcgacat actacaacat ggatggacct tgaaaacatt 300
attctttgtyg aaataaacta gacacaggac aaatgttaga cgattccact tatatgagge 360
acctagaatg ggcaatttgg taagcaaagt agaatagaaa ttactagggyg cacaggtagce 420
agggaatggg gagttactgt ttaatggtca cagagtttat gttggggatg atgaaacagt 480
tteggggata aagagtggtg attggtacac gacattgtga atatacttaa tgccactgaa 540
ttttacactt gaagtggtta aagcgataaa tattatagtt tgcatatttt atcataaaaa 600
tattttttta aacgatgaag ggacgtgaac gggttgaaat tttataaaaa gtggccaggg 660
aaggtgtcac tgcaatggtg tcctacagga ggaggaagat catgtggaca tctgegggaa 720

gggtgttety gcagagggag tagcacggge gatggetcetg aggactgtga gaagtatagt 780
tggaaacagc gaggaggcca gggtgtccga agetgagtaa gecagagaga gtgggaggag 840
gtgagataag agggggaagg tcagtttctyg ctgagagtga ggaggagcca caggaggget 900
gtgagcaggt ggacgtgatc tggcttgagt tttaacaggg ccagtagaac aaagcacgec 960
tgggtaccga aaccagccac tggccagttg gcaacctggg ggagtctaac gecgaggaage 1020
geccagggtt cccccaggat gegetttece tegecgecac ctggagacag cagagtcacyg 1080
cccagegetyg cgcaggetga tegecgegee gegecceege ceteggtege aggtggeteg 1140
ttccgggaat tectaagegg aaaccggtcce caagcecccege gecttegcecte ggcccecttta 1200
agagccagaa tttceggagg getgaccegg gggctaggga tgcccagggg ccgaaccaca 1260
agttgggaac gggtggggga ggtggcgaaa acttccgaag tggaattcca acttttectg 1320
gccctgatte cecttgggca tceectgaggg ggcagagctt cecttecggg gactttagag 1380
ggttcctecag gtcatctaac tgggagacac aggaggcccg aagcgecccce cctecacceg 1440
gtceggagga accccagtgg aagtggagaa gtcaggegece accaacaagce cteteccage 1500

caggactttg cttagactcg cteccteeccgg cagggcgcac ctaggcegggt ccatcgccag 1560

ceggggagag gggtttggge agggagggaa caggtgegeg gegggaceceg ccectatctca 1620
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acaggtgaat cgctccaagt gggtctecggt tgcatggatc tcggtgcget tggtttggece 1680

ggagcagatg ggggccggaa gggacctgtyg gtecgcagge geccteccag cgggecagte 1740

acttggtteg ggccctgggg gacggagege acctgggtea geccacttee ggggagggag 1800

gcagaggaac ccctecccge cgctcacccee taagcccage ccteggetec caccettgtg 1860
tacctgggee gaaccattca ccggagegeg cagegggtgyg agtgtggete ggaggaccge 1920
ggcgggtcaa gcacctttcet ccecccatatce tgaaagcatg ccecctttgtcecce acgtcegttta 1980
cgctcattaa aacttccaga atgcaacagg acggacttgg agtagggaca aggaacggaa 2040
gtgggaaggyg gaggagcgtg caccectect ggecttggtyg cgegecgege cecectaaggt 2100
actttggaag ggacgcgegg gccagacgeg ccecagacgge cgegatggeyg ctgttggecg 2160
gegggetete cagagggcetg ggcteccace cggecgecge aggccgggac geggtegtet 2220
tcgtgtgget tetgcttage acctggtgca caggtacggg gcacggggcece tcetgacgetg 2280
cggaacgccg gagggaactg tagaggggga tggatggagt tggaggcggc gggaagcggyg 2340
aagcgggggt ctcagaggct gggaccttcee gatccecetgg gtcecttgggeg atctgttgeg 2400
cgcgggagtg agaggaattce cccatttgtg ccggggageg ctceccecgcege ccttatcectgg 2460
aagatagcag gaagtgaaac tccctggacg gtgagacceg gageggcagyg gagaatggaa 2520
ctetttgtgg ggagggagtyg gaagaccgcce cgatctetgg gaaaagaaaa gcecgggatgg 2580
gacttgggceg cacccgggga tttctaagtt ttggagtaac ggggagaggg cacgggaggy 2640
ctggatcaga cgcttectag agggacagag acgaaggaac aatgectagyg cctegggtgg 2700
gtgtgggact ggggactcce catcccccge accccaccca cctecegegg getecggatt 2760
atacgtgcgt aagagtctgg tgggatggat ttacggactt gaaaccgact tectgctggca 2820
ggctttcacc tggatgggat atttgggtgg tgatgaggtc tttcccgaga cacttttggt 2880
tcagtcattt gaaatgactt tagagtaggg tgaggtggtg ggaggctgat ggagatattg 2940
tgggggcttt agtccctceca tggcaaagca gttcaggcaa acaactccat ggttttcecect 3000
ccaaattcaa aaggcccegg gtaacctgga atccttegta gtcggttttg aagtggggcece 3060
ttgggcgetyg ggggcatcaa catggccatce tgggcttgece tgcccaggece acacagaggce 3120
ccettgttgt gggtgaatgg caaagggaag aggggactgg tgtggttcag aggccacagg 3180
ctgggaagag ggatggeggg cgagtccaag gaaactggece gtgtcacegt gcacctgcca 3240
cttcagccece acgggtctat aaaatgggca tgattatcegt ggctacctca ctggtcectgg 3300
caattaagga acaatgtgtg ccaggcactc tgtaaaccac atacttgcga gtgtcaagct 3360
ggtgacaggt ggcgttcctg ttgaagcacc tccctgaget cacagcaacc cttgctgtcet 3420
ctecctettge cectcagctece tgccagggcee atccaggtga cecgtgtccaa cccctaccac 3480
gtggtgatcc tcecttceccagce tgtgaccctg cecctgtaccet accagatgac ctcgacccecce 3540
acgcaaccca tcgtcatcetg gaagtacaag tctttcectgece gggaccgcat cgccgatgcece 3600
ttcteccegg ccagegtega caaccagetce aatgeccage tggcagcecegyg gaacccaggce 3660
tacaacccct acgttgagtg ccaggacage gtgcgcaceg tcagggtegt ggccaccaag 3720
cagggcaacg ctgtgaccct gggagattac taccagggec ggaggattac catcaccgga 3780
agtatgttgg gcagggcagg gggatgaggc tgggcttgece cgggtggtgg gactggcgtce 3840

cttgtgeggg acctggagtce cccatctgaa agctcttgag tgccagtgtce tgaaaggacce 3900
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attgaaggga gcaattcttt tttttttttt ttttgaagat ggagtcttgce tcectggactcce 3960
aggctggagt gcagtggtgce gatctcagct cactgcaacc tccacctcecce aggttcaagce 4020
aattctettg cctcagcecte ccgagtagct gggactccag gtgcgtgcca ccacgcccag 4080
ttaatttttg tatttttagt agagatgggg tttcaccatg ttggccaggc tggtctcaaa 4140
ctecctgacct caaatgatcect geccgecttg gectcecgcaaa gtgctgagag acaccatacce 4200
cagcctaaag ggagcgatte tattctacta ttecttectte tgctaatccect tecattettt 4260
aatttaataa cgaagatttt ttgagtacct gtcatatacc aggtgctgtt ctgggccctg 4320
ggaatacagc tgttaacaaa atcatcaaac cacttcccte gtggagccca cattgcagtg 4380
agagagacaa acacgacaca cactctcaag tccttgaaga taaagaaaac tgggtaacgg 4440
agagaagagg ccagggtttg ttctataatc attaataaca cgagcagtaa gaagtaaaat 4500
ttatctaagt aacaacttat aaagggtcta ctgtgtgcta agctctcatc caggttccca 4560
aggattaact cagaccacac agtaattgaa tagattctat cattgtcatc ttacagaggc 4620
ccagagagag aaagtgactt gcctagtgtc atagctggta acggggctgg gattctaact 4680
cagccacttt gggtctagtyg gccaagctce taatcccttt gettgectag ggtggtcececgce 4740
agaggactca cagaggagat ggcaggagtg aactgcaggg gcaagagagce ttaatggaga 4800
aagcctgtga catgccagga actgcacaca tattctceccca ttgagtccte tectctacce 4860
tcetgacage tgaggcacag agaggttacce ttgttcaaat gggtgcatag gaagtcaaag 4920
tctggagetg gggtttgaac ccaggcagcce ctgagaacct tgttcecttttt ttttgagacg 4980
gagtctcget ctgtcecgecca ggctggagtg cagtggcggg atctcecggetce actgcaactce 5040
cgectececgg gttcacgeca ttetectgee tcagectece aagtagectgg gactacaggce 5100
gccegecact acgcecccggcet aattttttgt atttttagta gagacggggt ttcaccgttt 5160
tagccgggat ggtctcgate tectgaccte gtgatccegece cgcecteggece teccaaagtg 5220
ctgggattac aggcgtgagc caccgcgcce ggecccttgt tecttaactgt aatgetgect 5280
cctgatagga tgtgcctgtt gggactaagt aaggggcagt cattcattca ttcatttggt 5340
atttatcaag catcgactat gtgtcgttgg tgctggggat agaggtgatt gggatggctg 5400
aagtttcetgt cgtcaaggag atgacattct ggtggagtga gactggcagt aaataagcag 5460
ataaagaaag agtatgagaa tttcaaagtc tgggcacggt ggctcacgtc tgtaatctca 5520
gcactttggg aggccaaggt gggtggatca cctgaggtca ggagttccag accagcctgg 5580
ccaacatggt gaaaccccgt ctctactaaa aatacaaaga ttagccaggce atggtggcac 5640
atgcctgtaa tcccagctac tcaggaggct gaggcatgag aatcgcecttga acccaggagg 5700
cagaggttgc agtgagctga gatcgcacca ctgtactgca gtctgggcga cagagtgaga 5760
ctctgtcectca aaaaaaaaaa aaaaaaaaaa gactccgtca aggtataaga atgtcagaga 5820
gtactaagtyg ttgcaaagaa aataacacca ggctgggtgc attggctcat gcctgtaaat 5880
ttcagcactt tgggaggcca aggcaggagg atcacttgag cctaggagtt tgagaccagc 5940
ctggacaaca aaatgagacc ccatgtctac aaaaatttta aaaatttaaa aattagctgg 6000
gcatggtgge atgtgcctgt ggtceccgget gectcaggagyg ctgaggtggg aggattgett 6060
gggcttgaga ggtcaaggct tcagtgagtc atgatcgtge cactgcattc cagcctgggt 6120

gacagagtga gaccctgtct tgaaatgaaa agaaaatagg ctgggcgcag tggctcacac 6180
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ctgtaatccce agcactttgg gaggccgagg tgggtggatc acctgaggtce aggagatcga 6240
gaccagccetg gccaacatgg tgaaatccca tcectctactaa aaatacaaaa tttagccggg 6300
cgtggtggtg ggcgectgta atcccagcta ctegggaggce tgaggcagga gaatcgettg 6360
aacctgggag gcgaaggttg cggtgcgcca agattgcgcece actgcactcect agcctgggaa 6420
acagtgagac tccgtcttaa aaaaaaaaga aaaaagaaaa tagcactggg tgatgtgcta 6480
catggaatga cttgggctgt gaatatgatt tgaggagggc ctgggcctgg gecttacaga 6540
acctagaagg cagagaggaa ggggaggggc agggtgccag ggatgaaggce tcacgtacct 6600
catgtcttag tgtgtgttca ctgtcttaaa caagaattta aagttgggca tggggcagag 6660
cggggaaggg agcatccectt tgcagacccee aagaagccag gaactggage acattctget 6720
agaggatcga tgggaagcag ggttccaggg gctgagecta tgtcagtcct gtttcagagg 6780
aggcaccagg cttgcttgecc ctgaatttct gtgggcaget cagccatgag catcctactg 6840
ttattgaggt cacagggctg cttaggccce ctectcteta acccagggat tgtgectgece 6900
tggaccaggc gtgactgcta agcttctgce aggacaagcc aaatactgag ggtgcttect 6960
ctgctggacyg caaaagtcca ggatgacccece ccaggctetyg teteggggaa ggggecctge 7020
atgctccagg ggcctcacag gectgggtcet ttcaaaccac ccccacctgg gectgtgttt 7080
gatcaaggcc ctgagtgtaa acatccattg tgtgtgtcct ttcaggaaat cccatagceca 7140
taggagcttc ctctgtttca getttgagga tggggaaaag tggactccce gtggtgttcece 7200
tagggtcacc cactgtgctg gggtttttcect gttgttgttg ttttttttet gttgcecccagg 7260
ctggagtgca gtggtgcaat ctcagctcac tgcaacctct gectcgcaag ttcaagtgat 7320
tcteegecte agectectga gtagetggga ttacaggtge acaccaccac acctggctaa 7380
tttttgtatc tttttggtag agatgggatt tcgccatgtt ggccaggctg gtctcaaact 7440
cctgacctca ggtgatctge ctgccttgge ctecccaaagt tcectgggatta cagatgtgag 7500
ccaccatgcce cggcctatcece tggtttcaaa agtgaaaata gtcctggata aggtagaagg 7560
ctgtccactc caggcatccecce tcecggtecgg tggctcatte cctgetttgt cettecatge 7620
tttgggtgat ggaccagcac ctggacagga ggccctgttce caccteccteg ggctecttgg 7680
ggtccaagtyg cccccaccte cagetgcact gcagcagaga geccatggga cctctgaaat 7740
catgaaggtc acctttgcgg tgtataaaga aggaaccaga ggttggagat gtggaggagg 7800
cctggetget gttceccactyg gagacctgge atcttctece cgacctaaaa caatgaaagc 7860
agtgctcage ccggatgaga tcacggecag cccaagacca ggaacagggt acgcecctgca 7920
ggaagaaggt gtgcccagac cttaggatgg atcaaaagaa gccggaaaac tatatttttt 7980
gtgagttttyg aaaatgtcag acaggtcaaa caaaacacag tgaggtccag cctcggecta 8040
caagatgcca gatttcaacc cctggcectat atgatctgtt tgccatggca ggcggttect 8100
gtccacctet tttgtttata gcagggacca gctcttgage tcecagtgttg aagaggcacy 8160
gtcagggtct gatctgaaga cactggtggce tcatgectgt aatcccagca cttcaggagg 8220
ccgaggcagg aggattgett gaggacagga getgggagac cagectggge aacacagtga 8280
gacccagaga ctacaaaaaa ataaatttag cggggcatga tggcacaccc tgctactcetg 8340
gagatgggaa gattgcttga gcctaggagt tcgaagctgce agtgacccat gatcgcacca 8400

ctgcacteca gectgggega ccaagctagg ccctetcaaa aaagatacag gtggaaaaat 8460
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gatggacgaa gagggcattg tggcaaacct ggggatttag gagaacctag tttggaattc 8520
tatgaggatt caatgaaaga atgtgtgtag aggggcccag cacatagtaa gagctcaata 8580
aacggtgggg gctaggggcg gtggctcatg cctgtaatcce cagcactttg ggaggctgag 8640
gcaggtggat cacttgagcce ctggagttca agatcaacct ggacaacaaa gcaagatccc 8700
atctcaaaat taaaaaacaa caccaacaac aaaaaaacag tggcttagat gcctgatcat 8760
tagggtaagt cgtgtcctca accccttcac atctgctetg aaggtcacca tatccggaag 8820
cctteectgg cectecttgtt taaaatggca cagcccccac tccacgectg gecactcetcetg 8880
ctgtcectga ttcegttttet ccatacagct tatctttgte tgatatgtga catagttaac 8940
attttatatt tgtctttctt tectagttag aatctgaact ctagaagggc aagggcaagg 9000
atttataact caaaggttcc gggcttaggce ctcecttttata ttcttgattt tgaggttaat 9060
taagagctca ggcctagcga ggtggctcat gcctggaatc ccagcacttt gggaggccca 9120
ggcgggcaga tcacttgagg tcaggagttc cagacctgece tggccaacac agtgaaaaac 9180
ctgtctctac taaaaataca aaaattagcc agttatgttg gcaggcgcct ataatcccag 9240
ctactcaaga ggctgaggca ggagaatcge ttgaacccag gaggcagagyg ctgcagtgag 9300
ccaagatcgt gccactgcac tccagectgg gcaacagage gagactccat ctcaaaaaaa 9360
aaaaaaaaat taagagctca aagagtttgt tttcataggc agcagaatga gaaaagttta 9420
caaaatagtt taaatgacaa taaagtcatt atagattaac ataaataaaa taccttttat 9480
gaaaaaaata atcattttct gaaatcagac aaaacattgt gaatgagaag gtggcatggt 9540
tttatttttt tgcaagtctc cgaagcctgg ctggatagaa gagcctggcet tcectcagagcet 9600
gcttcagtet gttgtgatat ctattgtatg tcacgtagcec tctggaaaac tccacagtta 9660
gtattgttgg gaaaataact ttgacctcag gatctcctga aaacgtcttg gggaacccca 9720
gggtctagag gctgcagttt gagaactgtt gctgtggtat cccaggtgtc tcaaatactg 9780
cctagaacat aggtggtact cagtaattat tgttgaagga tgaatgaatg aatgaatgaa 9840
tgaatgaatg aaagaaagaa agaaatgtgt ctttgaatcc agccatgtgce ccagaatgat 9900
gagacagatg acaaaagcta agggacttta gcatgaggag agggggttcg ttteccttttt 9960
tttectttttt ttttgagatg gagtctcact ctactgccca ggctagagtg cagtggtgca 10020
atctcagctce actgcaatct ctgcctectg agttcaagca attctectge ctcagectcece 10080
agggtagctg ggactacagg tgcgtgccac catgcctage taatttttta catttttggt 10140
agagatgggg ttttaccatg ttggccgggce tggtctggaa ctectgacct caagtgatcce 10200
acctgectca gectecccaaa gtgttaggat tacaggtgtg agccaccatg tccggccaag 10260
agggtgttca tttctgctecc ttgccaggta ttgtgtcagg cactggggac ccagcagtgg 10320
ctgagacaga cagggctctg cctcacggag cccacatttt caccaggcaa aggatggtcg 10380
gccectaage tgggagataa gacttcagca gttgggtggg ggagccgtgg gagaagceccca 10440
gcccacaggg ggacagtgca aatctagaac caaggcgatg gcaggggtga ggctggcacg 10500
gtagctagag accacgtcgt gccaagggcec ttggggacca tgggactatg ggaccttagg 10560
gaaggcgtcet ggaatgctgt agccagacac tgttgcaagg aggatttttc tgtagacatg 10620
aggccttect tatgaagaaa gcaagggttce tttcattect gggggtgcca ggtgetgtgg 10680

actgcagcac gcgtggttge tgccgtcaca gagctgtcat gcaggagggce agcgegtcect 10740
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tgggaaggtg gcaggcaggt caggctagga ggaaagaggc cgggaagctg agggcatttce 10800

ctgccecgaga tgcccaatgt agcecctactte tgtccccagt ggcttaaggce agagttgect 10860
ggtaggtgcc ctggtcccac cctggtgaaa ggctgaaggt atttaattag tgcctgagaa 10920
gcagagagga aacaggatgt gccaaaacac tttgatggat ggtagagtta acaggctcct 10980
tgcctgcage tgcttcagac aagagcegtcce ccaagccctg ggectgacct ggaatgtggg 11040
gatggaaggg gagggggagg aaccaaggca ctgggagggt aagtctctct ctcccacata 11100
gacacaccca cteccttatgg gtgectggge atctectggt acctagaatc tggectgttt 11160
atctccacac ccatccctgg ggtctacact aggccctgtg ggtggcagtt cacatcaggg 11220
gagttctgac tttggctctg agaggtggtt cagagatggc tgtaagttga gaagcacaga 11280
ctgctgggtyg tggtggttca cgcctgtaat cccagcactt tgggaggctg aggtgggggt 11340
ggatcacctg aggtctggag ttcaaaacca acttggtcaa catggcgaaa ctccatctct 11400
actaaaaatg caaaaattag ccaggtgtgg tggcaggtgc ctataatccc agctacatgg 11460
gaggctgagg caggagaatt gcttgaatct gggaggcgaa gattgtagtg agccgagatt 11520
agttcgcacc attgcatgcc agcctgggca acaagagtga aactccgatt caaacaaaaa 11580
aaaaaaaaag ctgggcatgg tggagtgcct gtagtcctaa ctactcaggt gggaggattg 11640
cttgagtcca ggaggttgaa gttgcagtgg gctataatta caccactgca ctccagccag 11700
ggccacagag tgagaccctg tctctaaaga aagaaaaaaa aaaacaacct caggctccga 11760
gggcaccatt actgctctat actgaagagc tgtgcagctt ttccagaccc gaaatgtcat 11820
ccacaaaaca gaagtgataa tggtcctgcc tcacagactt cttgcagtag tccaggtgtt 11880
tagaacgggg tgtaaaaggc cgtgtgccct tggtaggaat ctttgcatat gcatttgatce 11940
atctgcagcce tgcccageccce actgettgece ccectectggg tgtgetggga aggggtettt 12000
ggcecctecag gggttaggtg ccccagecte caaggtgcec tcacgcecttt tcatcccgac 12060
tcagatgctg acctgacctt tgaccagacg gcgtgggggg acagtggtgt gtattactge 12120
tcegtggtet cagcccagga cctccagggg aacaatgagg cctacgcaga gctcatcegte 12180
cttggtgagt gggcctggga agggggaggc atggccctte cttttgtcecg cttcectgttet 12240
gtctgcecte cectgtgtcee gcectectgece ctceccagetta cectetggge tectgtegect 12300
gctetgetet ccecccaggcet ctgccagtca cttaggctec cctgtgcect gcaccccagg 12360
cagggaccac tggcccacag tgcctceccaat cacccaagcce aaactaagag aagagtggag 12420
acaattggag actctgcctt ttcaaagtct catttttaaa aaaaatccag acttggggtce 12480
cgggtgeggt agttcatgec tgtaatccca gcactttggg aggccgaggce gggtggatca 12540
cttgaggcca ggagttcgag actagectgg ccaacgtgge aaaatcccgt ctctataaaa 12600
aatataaaag ccaggcgtgg tggtgcacat gcctgtaatce ccagttactc agaaggctga 12660
ggcatgagga ttgcttgaac ctgggaggca gaggatgcag taagccaaga tcaagccact 12720
gcactccage ctgggcgaca gagtgagact ctgtccaaaa aaaaaaaaaa tccagacgtg 12780
gtcagagtcc atgggcagtg aatgaggaca gttgatggtg tgcaaaatcg acccacctct 12840
tgctacatcc ccaaggcctce atctcaccceg agtccctege caaagcacag cggttttgece 12900
gtgtgcecetyg ctgggatgge gctgcatgge acacacactg tgtaagtttg agtgcagcetg 12960

aaacgaagcc gattccagac acccaggggc agggcggggdt gtcecegtgtgg ctgggaggece 13020
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tcettgtgtt agggggatgt tgccatcgge caggtgccect gctgtaagec aacacatgga 13080
gtcttgtatg acatgtgcte tgcatgagtg atgccgctgg gctgtacact gccatcttca 13140
catgtgtgaa tgagcacgtg actggggggt acttgggctg caagacagag ttcatgtgtg 13200
ggggatggaa cacgtgcacc agtgacccag gaacctctge ctgttcttcg gtaaaatgca 13260
ccatttgcat cagcagttcc caaaattagt ctccaggtct atttacactc taaaacatta 13320
tcgagggtct ccaagagctt ttgtttgttt ctgtgggttt tatgtctatc tgttgettaa 13380
catattagga attaaaatgg ggagattttc cttttttttt tttttttttg agatggagtc 13440
tcgttetgte geccaggetyg gagtgcagtg gctcgatcecte ggctcactge aagcttcacce 13500
tcetgggtte acgccattet ccectgectcag ccteccaggt agectgggact acaggcacce 13560
gccaccacac ccggctaatt ttttttgtat ttttagtaga gactgggttt caccatgtta 13620
gccaggatgg tcectecgatcte ctgacctegt gatccaccca cctgggectce ccaaagtget 13680
gggattacag gcatgagcca ctgcccggec ttaaaatggg gagatttttc aagcccaaga 13740
tacacaagga agactgggca acatggcaag accctgactc tacaaaaaat tttaaaatta 13800
accaggcatg gtggcatgca cctgtgagcece cagcecttcettg ggaggctgag gcaggagtat 13860
cgcttgcace caggaggtca aggctgcagt gagccgtgac tatgctactg cactctagca 13920
tgagtgacag agaccctggce tcaagaaaca caaacacaca cacacacaca cacacgcata 13980
tagtccatta ggcatcaggg cgatgatggc atcagggagce ctgggaaact ctactggaca 14040
ttcatgggag aacaagtgaa aaaggcaaat aacatcttag tgttattcta aaatttcttce 14100
ttttggectt gtggacagga ccacgctttg agagctgtga ctgacatgcce tectgtectgt 14160
tgcgagggcce tatagtgcca agtgcatgag ctctggggag ggcttegtgg gtgcagaget 14220
gggccectgtgg aggcccctca gacacaacac tggtggggcet cagagctcca ggggcactcg 14280
agggaagaca agaaccggct ctgagatgcg tgaatgtgac agtgcatgag tagagatgga 14340
gaccttgtgg gtcccagaac caggactgca tatgactttc atatgtgggt atttttgcect 14400
tcatgggtcce cttcectgttt taaaaaaaat gtgtgattat gttgtcacaa agagtttatt 14460
cctgtatatt gtgttaattt gtgttcagat ttgtaaagta aaattaaacc atttcagcca 14520
ggtgtggtga cacatgcctg tagccctage tacttaccec agaggctgag gtgggaggat 14580
cgecctgagece cacgaggttg aagctgcagt gagccatgat cacacccctg cactccagac 14640
tgggcgacag agctgagatc ctatttcegtg ggccctaggt cecctgtgect getggaacag 14700
gacatcccta tcaccgtggt tggagccctt tggggtgcta agacctatga atgagggaaa 14760
cttagggtgce ccaagctgag gtagagccct cagaacccce tgggatttgt attggagcce 14820
tcgtggcata acacaggtgg attatgcaat gggagtttct tacctataag cacccacatg 14880
tgggcgggtyg gagggtagga gccatgcact agggcttcag cccccagcecce cttceccegett 14940
cagggcacac cttgcacttg gccagectgg agctgggcett tegggggtgg cacagectgg 15000
gctggctetyg gecagcataa tcetgtttete ttttgtccet ccagggagga cctcaggggt 15060
ggctgagcete ttacctggtt ttcaggcggg gcccatagaa ggtacggggg gtggatcctg 15120
agttgggctt ctcgggagcect cccatacatc acctactget tctgactcta gttagtatce 15180
cctteeccac taaaccctge tcactgtgga cccctcacta acctggectg actgtggecte 15240

tgaggcatct agtggtctgg cgctgggect aggctaggct gggctgagga gagccectgggg 15300
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tgcaggccag ggctcectgtga ctggcacctg cggtgctett gagggtgtgg cgtctgggca 15360
gctggcetete tetttggtcet gggggctgca gtctgtcectee ctetgtgcag gctgectegt 15420
tttctgectt gtgttttttyg cacctggggg agggccgtaa ctggggaatg geccgggatgg 15480
tagaatgggg agtgtgctgt gcccagectce tggcacaaaa aatccagcca gggctgcagg 15540
ttecttggtyg agetttgcaa atcgtcecceg acctcagtge tggctceccgca ccatgtacce 15600
ctgctgtgece gttagccecectg tteccctecca ggecteeggg ctcagggect gttgtettte 15660
tgcagactgg ctcttcgtgg ttgtggtatg cctggctgee ttectcatcet tectectect 15720
gggcatctge tggtgccagt gctgcccgeca cacttgctge tgctacgtca ggtgecccecctg 15780
ctgcccagac aagtgctgcet gecccgaggce ccgtaagtgt cccgectcatg gecaccctgg 15840
tttgggcaac atcctgcatc caagggaagg aggtggccat ccacctgccce ccaggacagt 15900
ggcgttggte tggagggtgt gaatttagecc agtggggaga aagtaggctg aggagggtct 15960
gctgtttaga ttgtcgttta cttectceccaa cttttagttt atttttattt atgttgttet 16020
tttcttttgt aagtataatc catacacatg gtaaaaatgt ccaacagtac aagatactag 16080
tcacatggaa gtaaagccct ctaaaaaaac caaatcttgg ctaggcgcag tgattacgcecce 16140
tgtaatccca gecactttggg aggccaagac gagtggatca cttgaggtca ggagttccag 16200
atcagcctgg ccaacatggt aaaacccagt tctctactaa aaatacaaaa attagcetggg 16260
catggtggtg atcgcctgta atcccagcta ctcaggagac tgaggcatga gaatcgctta 16320
aacccaagaa gtggaggttg cagtgagctg agatcacgcce actgcactcc agectgggeg 16380
acagagtgag actctgtctc aaaaaaaaaa gaaaaaaaaa tgttaagtga aaaagttaag 16440
aaaccaaaca aggtttacaa cactacatga tttaagcaaa aaaaattttt tttgttttag 16500
agaaagggtc tcattctgtc atccaggcag tgcagtgcga tcatagctcect ctgcagecte 16560
aaactcccgg gttcaagcag tectececgece tcagectetg gagcagcetgg gactgtagge 16620
acacaccacc atgcccagcet aattttttga tttttgtttt ttgtagagac ggggtctcag 16680
tatgttgcce agcctgatcect caaactcctg gcecctcaggtg atcectecccaa gtcagectee 16740
ccaaagtgct gggattacag gcatgtgcca ccatgctgge caatttttaa aaattttctg 16800
tagagacagg gtcttgctat gttgcccagg ctggtcttga actcttgacc tcaagtgatce 16860
ctgcctcecagg ctceccaaagt gatgggatta caggcatgaa ctaccacacc tggccttaaa 16920
cttaagcaaa tttttttttt tttttggaga cagtttcact ctgtcgccca ggctggagta 16980
aagtggcgtg atctctgcte actgcaacct ccgecccececg ggtttaaget attctectge 17040
ctcagectee cgagtagectg ggatataggce gcctgccace acgcectgact aatttttgta 17100
tttttagtag agacggggtt ttgccatgtt ggccaggctg gtctcgaact cctgacctca 17160
ggcagtcege tcccccgcac ccctaccttg gecteccaaa gtgttaggac tacaggtgtg 17220
agccaccatg cctggccaaa tttaagcaaa tgtttgaaaa cacataccca caggaatgcet 17280
gcacatttta cccagctact atgtctaggg tcgtatctag cacaccagca tggctactgt 17340
ggagagctgg gactggatgt gagatgagag ctaaagggga agtaagcaaa ccaagcaggg 17400
gaaggtaaga gaagacagaa gacagagaga gagggaccta actctatgag aggagtcaga 17460
catgtgcaat tgaaaaagac ttgctcctgt ctctcttetg tgaatgtttg tgaatatcce 17520

aacgggacac tttcacagag gagctgattg acgtggtcac agccatcagce cttgggacac 17580
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cagaccacag tgtgtacact aagtggcact gatggacact tcagcatccc tctagetget 17640
gtcecegttte cectectegg ggaccacage tgttgccagt ccttggttte cttcaggagg 17700
gtgtctgggt agaccagcct gtgtgcacac agtccaagat acatgaacag tgaagtgcca 17760
ggcaatcctt gcaagcatgg gcaggtggag agctgaggcec tgcttgacac cttectgete 17820
agaagcccag tgagcagttt ccctcectag ggctcagtgt catcccecctat aaaatgggge 17880
ttatggcaga gctcaccaca ctgggtgcat ctggggattt ggcgagctca tgtgcacacc 17940
attgagcatg gggcccaacc tatataaaat attctacgtce tgtcagctge tgggcactge 18000
cactatcagc ctcagtagtg actgagggac agggcaccag tcagagccct ggtgcacaca 18060
gagtgaccecce agagaagcag ccttccectet ctgagtcecctg tttecttetg ttaggtcecctg 18120
acttcatggg ttgttgttag cattaaggaa gtcgctggct aattttatag tcattgaagt 18180
cagtggtgtg caacctggtt cctcaaagga tcacttccct gaaaaaattc cactgctcce 18240
tggaggctta tgcaggccat cccatcccct ccctcecttgtt gtgttcaget gacagetttt 18300
tgctcagtga gtaagtgtta ggtccatttc acagatgggce tgcaaccaag tttgcagtga 18360
acccactaag accagagcta gggccaggac taaatgctgg tcccaatgcc acattccccet 18420
gtcececcacac cacatttcect ccatccggag accctgttac cccaacccag ggcecccatta 18480
actcecetgge agaggccctg ttacatctge tgctgccaca gecteccgecce acccttcagg 18540
aggcagcagg tcccactgct gatgataaag ttgcaggctg cctgagctaa tgaaggggcet 18600
tcetectagge tgtgcactta gtecttetget tccaaaccaa atcagaggtg aggcacccte 18660
tctgggecca tetctcectect ccattttect gttggggtece cagggaggaa gccacttgee 18720
tagggcccag gaattttgca agcctcettge cctagggagg aaggaaggga ggaggatctt 18780
accttgaact gtcaagccta gagcctggtg gggcaggcag aaatgggtgce agtccatgag 18840
ttagaaacac tagaggagac actttgctgc ttggccgggg caggcaagtt aattcccgag 18900
gctectgeca ctgcatctca atctggaagg tgaccaggtg ggcaggaccce acgtctccca 18960
gatgactcat tttttctaga acaggggctt ggctgccaaa gaggatactt gatttcgget 19020
tgtggggaca gtggtggacc cagcatctgg gctttatata aagggcagct ttgttgccct 19080
gtaaacacac agaccatggg tggccacttc ttccagtaag ttagctgggg agttggaagt 19140
ttaggtaaaa ccttttgatt gacaaatgtt ggcgaattac catgctgtta aatgaaacat 19200
tgttctgecca cecctggggcet gtgggtgect gcecgtgcacce tctgaaaaat cacacaggaa 19260
gtggggtggyg gtctctgtga agcetggtgtce ccccagecte agggatgctg cagaaatgga 19320
atgaggacca acagggactc agatgtccaa ggaagctcta cagcggagag gacggcttgg 19380
gaaggaggtc caggcccagg tcectceccgga acccaatggg tatggggcag cctggctect 19440
gcctecateee ccecttetectg ttgattgtgt cctcacagtg tatgceccgecg gcaaagcage 19500
cacctcaggt gttcccagca tttatgccce cagcacctat gcccacctgt ctccecgeccaa 19560
gaccccacee ccaccagcta tgattcccat gggcectgec tacaacgggt accctggagg 19620
ataccctgga gacgttgaca ggagtagctc aggtgaggce gggggaagca ggaacagctg 19680
gtgggagtgt gctgggcatc tggacactga ggggcagggyg ctggaaggaa gagtgtcttg 19740
ggagccgagg aggggctctg ctectggtge geggecactg acagccactce tcceccccaget 19800

ggtggccaag gctcecctatgt accectgett cgggacacgg acagcagtgt ggectctggt 19860



US 2011/0165166 Al Jul. 7, 2011
80

-continued

gagaatccat cgtcccgaag ttggatgtge ctgtaaggga gaggggtggg ccaggatcca 19920
tceteccaaa ccgaccacca ccccectgte cctagaagte cgcagtggect acaggattca 19980
ggccagccag caggacgact ccatgcgggt cctgtactac atggagaagg agctggccaa 20040
cttcgacccet tetcgacctg geccececcag tggecgtgtyg gagceggggta agcaggagece 20100
ttggggtctg agggctttta aggtgggggg gtgaaacatg tctccctgat acctgecgca 20160
gggactcttyg gtgcaaacce tggaccccgg gctcectceccag cagtcagtga cacccccectt 20220
ccetgcagece atgagtgaag tcacctecect ccacgaggac gactggcgat ctcecggectte 20280
ccggggecct gecctcaccee cgatceccggga tgaggagtgg ggtggccact ccccececggag 20340
tcecagggga tgggaccagg agcccgccag ggagcaggca ggcgggggct ggcgggccag 20400
gcggeccegg geccgetecg tggacgecct ggacgaccte accccgccga gcaccgcecga 20460
gtcagggagc aggtctccca cgagtaatgg tgggagaagce cgggcctaca tgcccccecgeg 20520
gagcecgcage cgggacgacce tctatgacca agacgactceg agggacttcce cacgctcceccg 20580
ggacccccac tacgacgact tcaggtcteg ggagcgcccet cctgceccgacce ccaggtceccca 20640
ccaccaccgt acccgggacce ctcgggacaa cggctccagg tccggggacce tcccctatga 20700
tgggcggcta ctggaggagg ctgtgaggaa gaaggggtcyg gaggagagga ggagacccca 20760
caaggaggag gaggaagagg cctactaccc gccecgcgecg cccccgtact cggagaccga 20820
ctegcaggeg teccgagage gcaggctcaa gaaggtgagg gccgccctece ctggegtcca 20880
gaccgtcect gggeccceccag ccggtceccceg cggctcatac ccttetttet ttetecccttg 20940
cagaacttgg ccctgagtcg ggaaagttta gtcgtctgat ctgacgtttt ctacgtaget 21000
tttgtatttt tttttttaat ttgaaggaac actgatgaag ccctgccata ccccteccga 21060
gtctaataaa acgtataatc acaagctctg gagagaacca tttgttcggce cgcecgegggge 21120
gggggaccgg ggctgctcecce gtatgegtet gtaaagcgec gegtcecceccggg ggcaccggag 21180
tceggggecyg ggaggaagag acccagcectg gccecggeccg cgceccgcegece gecggecgga 21240
gaacgtgcece cgcgcagcecg ccgeccgect gegtgegege cccggcecccg cccaggegtg 21300
cgcatgegece cecggecctece gecttegege accgcaggct ggcecegtceccecgg gacgegegeg 21360
cgctectete cectteccage ccatccccee cageccecca ccgacctact ttactgtcecte 21420
caaactcggg cagcccacct ggccccecgac gaccccagcee cctgcaccgg gtacceccgac 21480
gttccateca gacccegegtt tcaccaggge ggcgegcgge gacctcegege cccecgeggage 21540
ccegggeteg cgcgegececg ¢ocgececccg gagacagace agcegcgcegeg ccccgggceeg 21600
ccteececca gegegegtee geccegggge tegegceegee gocgecgcecg cegcecegegeg 21660
cgcgcagctce aagtaaagga ggaaaaaaaa aagggggaaa aatagaaagc ggcggceggcet 21720
gcagcagcega tccgecgecg gactgggcca agccgggcegg cggcecgcegceg agcecggcecgat 21780
ccagggcact ggcggcggcece agccagggcg ggccgtgttce aaaaaaaaaa gtcgecggcgg 21840
cggcggcetge tcagggaagg aggcctgagg gccgcgtgca gcgggcegggce agctgggtgg 21900
gctgggggeg gecgegegge gteccggage ctcecgggcecge ccggagecegg cgggcgggceg 21960
gaggcggagg cggeggegge tgcagegget geaggagegg cggeggetge ggeggeggeg 22020
gcggcatcete ctectcacat gaccccactg tttgteccceceg tgatcagegce gageggctee 22080

cgtatctect cegteccecte ctgececgegeg gecgtgagege cgggctceggg geccececcgyg 22140
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ccgeceegece ccteecectee cteecteccee tecectecce teccceccegg geccegegee 22200
cceeceegece cegeccceee catggacatg ctggaccegg gtcectggatcece cgctgecteg 22260
gccaccgetyg ctgecgecge caggtaagat ccccggcecceg gecgtgcceccce cgegeccegg 22320
ccecggecce ggcececgegg cctgcaggee ggggccgceca tgatcccgag cggcegcggyg 22380
cceggcetcaa aatggaggcec gecggcegcegyg gggggacctg gcecgectceceeg ceccceggcece 22440
ccggectegg cggcgeccee ggcctcagge gcggccgggt gggactgggg cectgcaget 22500
gggcgcgggy gcegggggcge gggcegcgggce cgcgctgacce ctgcectceccte ctgtgecect 22560
ggcagccacg acaagggacce cgaggcggag gagggcgteg agctgcagga aggtgagtge 22620
ttgcecgggece ggccgcgecee ggggagggct gggggcgcte ggcgeggcecce tgaccgtgee 22680
ccgaccectee tecggeccccag geggggacgg cccaggagcg gaggagcaga cagcggtgge 22740
catcaccagc gtccagcagg cggcgttcgg cgaccacaac atccagtacc agttccgcac 22800
agagacaaat ggaggacagg tgagcggegg gecgegaggg cgaacgggeg ggegggeggyg 22860
cgecgecggga aggctcggac ctggecccag cgccggecte gecgetcetge cgccecectge 22920
aggtgacata ccgcgtagtc caggtgactg atggtcagct ggacggccag ggcgac 22976
<210> SEQ ID NO 20

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 20

gttacagaat tcgccgcgat ggcegccggceg 30
<210> SEQ ID NO 21

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 21

gccaggacag tgtacgcact 20
<210> SEQ ID NO 22

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Ratus norvegicus

<400> SEQUENCE: 22

acctcaggtg tcccgagcat 20
<210> SEQ ID NO 23

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 23

gaagatgact ggcgatcgag 20
<210> SEQ ID NO 24

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 24
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acctctatga cccggacgat 20

<210> SEQ ID NO 25

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 25

caccaccctg acagtgcgta 20

<210> SEQ ID NO 26

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: rattus norvegicus

<400> SEQUENCE: 26

ctgggggcat agatgctcgg 20

<210> SEQ ID NO 27

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 27

gccctggaag gectcgatceg 20

<210> SEQ ID NO 28

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 28

caagtcccta ggatcgtecg 20

<210> SEQ ID NO 29

<211> LENGTH: 20

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus

<220> FEATURE:

<221> NAME/KEY: Misc_Feature

<222> LOCATION: 169..188

<223> OTHER INFORMATION: Position in SEQID2

<400> SEQUENCE: 29

Ser Ala Gln Asp Leu Asp Gly Asn Asn Glu Ala Tyr Ala Glu Leu Ile
1 5 10 15

Val Leu Gly Arg
20

<210> SEQ ID NO 30

<211> LENGTH: 15

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus

<220> FEATURE:

<221> NAME/KEY: Misc_Feature

<222> LOCATION: 556..570

<223> OTHER INFORMATION: Position in SEQID2

<400> SEQUENCE: 30

Glu Glu Gly Gln Tyr Pro Pro Ala Pro Pro Pro Tyr Ser Glu Thr
1 5 10 15
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<210> SEQ ID NO 31

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 31
atgcaacagyg acggacttgg a
<210> SEQ ID NO 32

<211> LENGTH: 28

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 32
tcagacgact aaactttcce gactcagg
<210> SEQ ID NO 33

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 33
ctacaaccce tacgttgagt

<210> SEQ ID NO 34

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 34
tcgtgacctyg acctttgace agac
<210> SEQ ID NO 35

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 35
cctgagetac tectgtcaac gtet
<210> SEQ ID NO 36

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 36
aggccgagat cgccagtegt

<210> SEQ ID NO 37

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 37
ctacatggat ccagtcatge cgaagat
<210> SEQ ID NO 38

<211> LENGTH: 28

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 38

21

28

20

24

24

20

27
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cgacaactcg agtcagttgg tatcatgg 28

<210> SEQ ID NO 39

<211> LENGTH: 15

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: Misc_Feature

<222> LOCATION: 1..14

<223> OTHER INFORMATION: Identical to 5 .. 18 in ref swissprot :Q07021

<400> SEQUENCE: 39

Leu Arg Cys Val Pro Arg Val Leu Gly Ser Ser Val Ala Gly Tyr
1 5 10 15

<210> SEQ ID NO 40

<211> LENGTH: 16

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: Misc_Feature

<222> LOCATION: 2..15

<223> OTHER INFORMATION: Identical to 268 .. 282 in ref swissprot
1007021

<400> SEQUENCE: 40

Cys Tyr Ile Thr Phe Leu Glu Asp Leu Lys Ser Phe Val Lys Ser Gln
1 5 10 15

<210> SEQ ID NO 41

<211> LENGTH: 21721

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: exon

<222> LOCATION: 1898..2253

<221> NAME/KEY: exon

<222> LOCATION: 3438..3782

<221> NAME/KEY: exon

<222> LOCATION: 12064..12183

<221> NAME/KEY: exon

<222> LOCATION: 15049..15105

<221> NAME/KEY: exon

<222> LOCATION: 15670..15816

<221> NAME/KEY: exon

<222> LOCATION: 19486..19659

<221> NAME/KEY: exon

<222> LOCATION: 19806..19865

<221> NAME/KEY: exon

<222> LOCATION: 19963..20094

<221> NAME/KEY: exon

<222> LOCATION: 20236..20864

<221> NAME/KEY: exon

<222> LOCATION: 20954..21094

<221> NAME/KEY: Misc_Feature

<222> LOCATION: 715

<223> OTHER INFORMATION: diverging nucleotide, G in ref genbank:AC002128
<221> NAME/KEY: Misc_Feature

<222> LOCATION: 1229

<223> OTHER INFORMATION: diverging insertion, G in ref genbank:AC002128
<221> NAME/KEY: Misc_Feature

<222> LOCATION: 3676

<223> OTHER INFORMATION: diverging nucleotide, T in ref genbank:AC002128
<221> NAME/KEY: Misc_Feature

<222> LOCATION: 5039

<223> OTHER INFORMATION: diverging deletion, G in ref genbank:AD000684
<221> NAME/KEY: Misc_Feature

<222> LOCATION: 5118

<223> OTHER INFORMATION: diverging nucleotide, C in ref genbank:AD000684
<221> NAME/KEY: Misc_Feature
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<222>
<223>
<221>
<222>
<223>

<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>

<221>
<222>
<223>
<221>
<222>
<223>

<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>
<223>
<221>
<222>

LOCATION: 7337

OTHER INFORMATION: diverging
NAME/KEY: Misc_Feature
LOCATION: 8294

OTHER INFORMATION: diverging
genebank : AD000684

NAME/KEY: Misc_Feature
LOCATION: 8604

OTHER INFORMATION: diverging
NAME/KEY: Misc_Feature
LOCATION: 8928

OTHER INFORMATION: diverging
NAME/KEY: Misc_Feature
LOCATION: 9021

OTHER INFORMATION: diverging
NAME/KEY: Misc_Feature
LOCATION: 9851

OTHER INFORMATION: diverging
genbank : AD000684

NAME/KEY: Misc_Feature
LOCATION: 9878

OTHER INFORMATION: diverging
NAME/KEY: Misc_Feature
LOCATION: 11478

OTHER INFORMATION: diverging
AD000684

NAME/KEY: Misc_Feature
LOCATION: 11577

OTHER INFORMATION: diverging
NAME/KEY: Misc_Feature
LOCATION: 11779

OTHER INFORMATION: diverging
NAME/KEY: Misc_Feature
LOCATION: 13411

OTHER INFORMATION: diverging
NAME/KEY: Misc_Feature
LOCATION: 13538

OTHER INFORMATION: diverging
NAME/KEY: Misc_Feature
LOCATION: 13896

OTHER INFORMATION: diverging
NAME/KEY: Misc_Feature
LOCATION: 14912

OTHER INFORMATION: diverging
NAME/KEY: Misc_Feature
LOCATION: 16732

OTHER INFORMATION: diverging
NAME/KEY: Misc_Feature
LOCATION: 17169

OTHER INFORMATION: diverging
NAME/KEY: Misc_Feature
LOCATION: 18946

OTHER INFORMATION: diverging
NAME/KEY: Misc_Feature
LOCATION: 19474

OTHER INFORMATION: diverging
NAME/KEY: Misc_Feature
LOCATION: 20500

OTHER INFORMATION: diverging
NAME/KEY: Misc_Feature
LOCATION: 20501

OTHER INFORMATION: diverging
NAME/KEY: Misc_Feature
LOCATION: 20502

OTHER INFORMATION: diverging
NAME/KEY: Misc_Feature
LOCATION: 21270

OTHER INFORMATION: diverging
NAME/KEY: Misc_Feature
LOCATION: 21356

OTHER INFORMATION: diverging
NAME/KEY: Misc_Feature
LOCATION: 21476

OTHER INFORMATION: diverging
NAME/KEY: Misc_Feature
LOCATION: 21588

deletion, C in ref genbank:AD000684

nucleotide, G in ref

nucleotide, C in ref genbank:

nucleotide, A in ref genbank:

nucleotide, G in ref genbank:

ingertion, GAATGAAA in ref

nucleotide, C in ref genbank:

mucleotide, T in ref genbank:

AD000684

AD000684

AD000684

AD000684

deletion, C in ref genbank:AD000684

nucleotide, T in ref genbank:

AD000684

deletion, T in ref genbank:AD000684

nucleotide, G in ref genbank:

nucleotide, G in ref genbank:

nucleotide, A in ref genbank:

nucleotide, C in ref genbank:

nucleotide, G in ref genbank:

AD000684

AD000684

AD000684

AD000684

AD000684

deletion, G in ref genbank:AD000684

mucleotide, G in ref genbank:

AD000684

deletion, G in ref genbank:AD000684

deletion, G in ref genbank:AD000684

deletion, A in ref genbank:AD000684

nucleotid, G in ref genbank:AD000684

insertion, T in ref genbank:AD000684

nucleotide, A in ref genbank:

AD000684
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<223> OTHER INFORMATION: diverging insertion, C in ref genbank:AD000684
<221> NAME/KEY: Misc_Feature

<222> LOCATION: 21601

<223> OTHER INFORMATION: diverging deletion, T in ref genbank:AD000684
<221> NAME/KEY: Misc_Feature

<222> LOCATION: 21635

<223> OTHER INFORMATION: diverging insertion, G in ref genbank:AD000684
<221> NAME/KEY: Misc_Feature

<222> LOCATION: 19963..19965

<223> OTHER INFORMATION: Potential variant splicing site AAG

<221> NAME/KEY: Misc_Feature

<222> LOCATION: 1..21721

<223> OTHER INFORMATION: n= a,g,c or t

<400> SEQUENCE: 41

aacagtttgg cagttcctca aaaggttaaa aatagaacta ccaagtcacc cagcaattce 60
attcttaggce atatattcaa aagaaatgaa agcagatatt tgtacaccag tgttcacage 120
tgcactattt acaatagtca aaaggtagaa acaacctagg tccatccaca aatgaatgga 180
taaataaaac gtagcatata catacaatgg tacactagtc cgctgtaaaa agaaattttg 240
atcttactge atgctacatg gecttcgacat actacaacat ggatggacct tgaaaacatt 300
attctttgtyg aaataaacta gacacaggac aaatgttaga cgattccact tatatgagge 360
acctagaatg ggcaatttgg taagcaaagt agaatagaaa ttactagggyg cacaggtagce 420
agggaatggg gagttactgt ttaatggtca cagagtttat gttggggatg atgaaacagt 480
tteggggata aagagtggtg actggtacac gacattgtga atatacttaa tgccactgaa 540
ttttacactt gaagtggtta aagcgataaa tattatagnt ttgcatattt tatcataaaa 600
atattttttt aaacgatgaa gggacgtgaa cgggttgaaa ttttataaaa agtggccagg 660
gaaggtgtca ctgcaatggt gtcctacagg aggaggaaga tcatgtggac atctccggga 720

agggtgttct ggcagaggga gtagcacggg cgatggetet gaggactgtg agaagtatag 780
ttggaaacag cgaggaggcce agggtgteceg aagctgagta agccagagag agtgggagga 840
ggtgagataa gagggggaag gtcagtttct gctgagagtg aggaggagec acaggagggc 900
tgtgagcagg tggacgtgat ctggcttgag ttttaacagg geccagtagaa caaagcacgce 960
ctgggtaccg aaaccagcca ctggccagtt ggcaacctgg gggagtctaa cgcgaggaag 1020
cgcccagggt tcccccagga tgegetttee ctegecgeca cetggagaca gcagagtcac 1080
geccageget gegcaggetg atcgeegege cgegeccceg cecteggteg caggtggetce 1140
gttcegggaa ttecctaagcg gaaaccggtce ccaagceccceg cgectteget cggecccettt 1200
aagagccaga atttececggag ggctgacceg gggctaggga tgcccagggg ccgaaccaca 1260
agttgggaac gggtggggga ggtggcgaaa acttccgaag tggaattcca acttttectg 1320
gccctgatte cecttgggca tcectgangg ggcagagctt cecttecggg gactttagag 1380
ggttcctecag gtcatctaac tgggagacac aggaggcccg aagcgecccce cctecacceg 1440
gtceggagga accccagtgg aagtggagaa gtcaggegece accaacaagce cteteccage 1500
caggactttg cttagactcg cteccteeccgg cagggcgcac ctaggcegggt ccatcgccag 1560
ceggggagag gggtttggge agggagggaa caggtgegeg gegggaceceg ccectatctca 1620
acaggtgaat cgctccaagt gggtctecggt tgcatggatc tcggtgcget tggtttggece 1680
ggagcagatg ggggccggaa gggacctgtyg gtecgcagge geccteccag cgggecagte 1740

acttggtteg ggccctgggg gacggagege acctgggtea geccacttee ggggagggag 1800
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gcagaggaac ccctecccge cgctcacccee taagcccage ccteggetec caccettgtg 1860
tacctgggee gaaccattca ccggagegeg cagegggtgyg agtgtggete ggaggaccge 1920
ggcgggtcaa gcacctttcet ccecccatatce tgaaagcatg ccecctttgtcecce acgtcegttta 1980
cgctcattaa aacttccaga atgcaacagg acggacttgg agtagggaca aggaacggaa 2040
gtgggaaggyg gaggagcgtg caccectect ggecttggtyg cgegecgege cecectaaggt 2100
actttggaag ggacgcgegg gccagacgeg ccecagacgge cgegatggeyg ctgttggecg 2160
gegggetete cagagggcetg ggcteccace cggecgecge aggccgggac geggtegtet 2220
tcgtgtgget tetgcttage acctggtgca caggtacggg gcacggggcece tcetgacgetg 2280
cggaacgccg gagggaactg tagaggggga tggatggagt tggaggcggc gggaagcggyg 2340
aagcgggggt ctcagaggct gggaccttcee gatccecetgg gtcecttgggeg atctgttgeg 2400
ncgcgggagt gagaggaatt ccccatttgt geccggggage gcectceccccgeg ccecttatcetg 2460
gaagatagca ggaagtgaaa ctccctggac ggtgagacce ggagcggcag ggagaatgga 2520
actctttgtg gggagggagt ggaagaccgc ccgatctcetg ggaaaagaaa agccgggatg 2580
ggacttgggc gcacccgggg atttctaagt tttggagtaa cggggagagg gcacgggagyg 2640
gctggatcag acgcttcecta gagggacaga gacgaaggaa caatgcectag gectegggtyg 2700
ggtgtgggac tggggactce ccatcccceg caccccacce acctceecgeg ggetecggat 2760
tatacgtgcg taagagtctg gtgggatgga tttacggact tgaaaccgac ttcectgctggce 2820
aggctttcac ctggatggga tatttgggtg gtgatgaggt ctttcccgag acacttttgg 2880
ttcagtcatt tgaaatgact ttagagtagg gtgaggtggt gggaggctga tggagatatt 2940
gtgggggctt tagtccctcee atggcaaagce agttcaggca aacaactcca tggttttecce 3000
tccaaattca aaaggcccceg ggtaacctgg aatccttegt agtcecggtttt gaagtggggce 3060
cttgggceget gggggcatca acatggccat ctgggcttge ctgcccaggce cacacagagg 3120
ccecttgttg tgggtgaatyg gcaaagggaa gaggggactg gtgtggttca gaggccacag 3180
gectgggaaga gggatggcegg gcgagtccaa ggaaactgge cgtgtcacceg tgcacctgece 3240
acttcagccce cacgggtcta taaaatgggce atgattatcg tggctacctce actggtectg 3300
gcaattaagg aacaatgtgt gccaggcact ctgtaaacca catacttgcg agtgtcaagce 3360
tggtgacagg tggcgttcct gttgaagcac ctceccecctgage tcacagcaac ccttgctgte 3420
tctectettg cectcagete ctgccaggge catccaggtg accgtgtcca acccctacca 3480
cgtggtgatc ctcttccage ctgtgaccct gcectgtacce taccagatga cctcecgaccce 3540
cacgcaaccce atcgtcatct ggaagtacaa gtcectttetge cgggaccgca tcegceccgatgce 3600
cttetecceg gecagegteg acaaccaget caatgcccag ctggcagecyg ggaacccagg 3660
ctacaaccce tacgtcgagt geccaggacag cgtgcgcace gtcagggteyg tggcecaccaa 3720
gcagggcaac gctgtgacce tgggagatta ctaccagggce cggaggatta ccatcaccgg 3780
aagtatgttg ggcagggcag ggggatgagg ctgggcttgce ccgggtggtg ggactggegt 3840
ccttgtgegg gacctggagt ccccatctga aagcetcttga gtgccagtgt ctgaaaggac 3900
cattgaaggg agcaattctt tttttttttt tttttgaaga tggagtcttg ctctggactce 3960
caggctggag tgcagtggtg cgatctcagce tcactgcaac ctccacctecce caggttcaag 4020

caattctctt gectcagect cccgagtage tgggactceca ggtgcgtgece accacgccca 4080
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gttaattttt gtatttttag tagagatggg gtttcaccat gttggccagg ctggtctcaa 4140
actcctgacce tcaaatgatc tgcccgectt ggectcgcaa agtgctgaga gacaccatac 4200
ccagcctaaa gggagcgatt ctattctact attcecttectt ctgctaatce tteccattcett 4260
taatttaata acgaagattt tttgagtacc tgtcatatac caggtgctgt tctgggccct 4320
gggaatacag ctgttaacaa aatcatcaaa ccacttccect cgtggagceccc acattgcagt 4380
gagagagaca aacacgacac acactctcaa gtccttgaag ataaagaaaa ctgggtaacyg 4440
gagagaagag gccagggttt gttctataat cattaataac acgagcagta agaagtaaaa 4500
tttatctaag taacaactta taaagggtct actgtgtgct aagctctcat ccaggttccce 4560
aaggattaac tcagaccaca cagtaattga atagattcta tcattgtcat cttacagagg 4620
cccagagaga gaaagtgact tgcctagtgt catagctggt aacggggctg ggattctaac 4680
tcagccactt tgggtctagt ggccaagctc ctaatcectt tgcttgcecta gggtggtecg 4740
cagaggactc acagaggaga tggcaggagt gaactgcagg ggcaagagag cttaatggag 4800
aaagcctgtg acatgccagg aactgcacac atattctcecc attgagtcect ctectctace 4860
ctcctgacag ctgaggcaca gagaggttac cttgttcaaa tgggtgcata ggaagtcaaa 4920
gtctggaget ggggtttgaa cccaggcagce cctgagaacc ttgttcetttt tttttnannc 4980
ggagtctege tcectgtecgece aggctggagt gcagtggcegg gatctcegget cactgcaage 5040
tcegectece gggttcacge cattctectg cctcagecte ccaagtaget gggactacag 5100
gcgeeccgeca ctacgectgg ctaatttttt gtatttttag tagagacggg gtttcaccgt 5160
tttagceggg atggtctega tetectgace tcecgtgatecg ceccgectcegg ccteccaaag 5220
tgctgggatt acaggcgtga gccaccgcgce ccggccectt gttcttaact gtaatgetgce 5280
ctcctgatag gatgtgcetg ttgggactaa gtaaggggca gtcattcatt cattcatttg 5340
gtatttatca agcatcgact atgtgtcgtt ggtgctgggg atagaggtga ttgggatggce 5400
tgaagtttct gtcgtcaagg agatgacatt ctggtggagt nagactggca gtaaatnaag 5460
cagataaaga aagagtatga gaatttcaaa gtctgggcac ggtggctcac gtctgtaatc 5520
tcagcacttt gggaggccaa ggtgggtgga tcacctgagg tcaggagttc cagaccagcce 5580
tggccaacat ggtgaaaccc cgtctctact aaaaatacaa agattagcca ggcatggtgg 5640
cacatgcctg taatcccage tactcaggag gctgaggcat gagaatcgcet tgaacccagg 5700
aggcagaggt tgcagtgagc tgagatcgca ccactgtact gcagtntggg cgacagagtg 5760
agactctgtc tcaaaaaaaa aaaaaaaaaa aaagactccg tcaaggtata agaatgtcag 5820
agagtactaa gtgttgcaaa gaaaataaca ccaggctggg tgcattggct catgcctgta 5880
aatttcagca ctttgggagg ccaaggcagg aggatcactt gagcctagga gtttgagacc 5940
agcctggaca acaaaatgag accccatgtc tacaaaaatt ttaaaaattt aaaaattagc 6000
tgggcatggt ggcatgtgcc tgtggtcccg gctgctcagg aggctgaggt gggaggattg 6060
cttgggcettg agaggtcaag gcttcagtga gtcatgatcg tgccactgca ttccagectg 6120
ggtgacagag tgagaccctg tcttgaaatg aaaagaaaat aggctgggcg cagtggctca 6180
cacctgtaat cccagcactt tgggaggccg aggtgggtgg atcacctgag gtcaggagat 6240
cgagaccagc ctggccaaca tggtgaaatc ccatctctac taaaaataca aaatttagcc 6300

gggcegtggtyg gtgggcgect gtaatcccag ctactcggga ggctgaggca ggagaatcge 6360
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ttgaacctgg gaggcgaagg ttgcggtgcg ccaagattgce geccactgcac tcectagectgg 6420
gaaacagtga gactccgtct taaaaaaaaa agaaaaaaga aaatagcact gggtgatgtg 6480
ctacatggaa tgacttgggc tgtgaatatg atttgaggag ggcctgggcce tgggcecttac 6540
agaacctaga aggcagagag gaaggggagg ggcagggtge cagggatgaa ggctcacgta 6600
cctcatgtet tagtgtgtgt tcactgtctt aaacaagaat ttaaagttgg gcatggggca 6660
gagcggggaa gggagcatce ctttgcagac cccaagaagce caggaactgg agcacattcet 6720
gctagaggat cgatgggaag cagggttcca ggggctgagce ctatgtcagt cctgtttceag 6780
aggaggcacc aggcttgcett geccctgaatt tcectgtgggca gcectcagceccat gagcatccta 6840
ctgttattga ggtcacaggg ctgcttaggc ccecctectet ctaacccagg gattgtgect 6900
gcctggacca ggcgtgactg ctaagcttcet geccaggacaa gccaaatact gagggtgett 6960
cctetgetgg acgcaaaagt ccaggatgac cecccagget ctgteteggyg gaaggggcecce 7020
tgcatgctce aggggcctca caggcectggg tctttcaaac cacccccacce tgggectgtg 7080
tttgatcaag gccctgagtyg taaacatcca ttgtgtgtgt cctttcagga aatcccatag 7140
ccataggagc ttcctctgtt tcagetttga ggatggggaa aagtggactce cccgtggtgt 7200
tcectagggte acccactgtg ctggggtttt tcectgttgnnt gttgtttttt ttetgttgece 7260
caggctggag tgcagtggtg caatctcagc tcactgcaac ctctgecteg caagttcaag 7320
tgattctcece gectcagect cctgagtage tgggattaca ggtgcacacc accacacctg 7380
gctaattttt gtatcttttt ggtagagatg ggatttcgec atgttggcca ggctggtcetce 7440
aaactcctga cctcaggtga tcectgectgcee ttggectcecce aaagttctgg gattacagat 7500
gtgagccacc atgcccggcee tatcctggtt tcaaaagtga aaatagtcct ggataaggta 7560
gaaggctgte cactccaggce atccecctecgg teccggtgget cattccectge tttgtectte 7620
catgctttgg gtgatggacc agcacctgga caggaggccc tgttccacct cctegggcetce 7680
cttggggtcce aagtgccccecce acctccagct gcactgcage agagagccca tgggacctcet 7740
gaaatcatga aggtcacctt tgcggtgtat aaagaaggaa ccagaggttg gagatgtgga 7800
ggaggcctgg ctgctgttcee cactggagac ctggcatctt ctceccccgacce taaaacaatg 7860
aaagcagtgce tcagcccgga tgagatcacg gecagcccaa gaccaggaac agggtacgece 7920
ctgcaggaag aaggtgtgcc cagaccttag gatggatcaa aagaagccgg aaaactatat 7980
tttttgtgag ttttgaaaat gtcagacagg tcaaacaaaa cacagtgagg tccagcctcg 8040
gcctacaaga tgccagattt caacccctgg cctatatgat ctgtttgeca tggcaggcegyg 8100
ttecctgteca cectettttgt ttatagcagg gaccagcetcect tgagctccag tgttgaagag 8160
gcacggtcag ggtctgatct gaagacactg gtggctcatg cctgtaatcce cagcacttca 8220
ggaggccgayg gcaggaggat tgcttgagga caggagetgg gagaccagcec tgggcaacac 8280
agtgagaccc agacactaca aaaaaataaa tttagcgggg catgatggca caccctgcta 8340
ctctggagat gggaagattg cttgageccta ggagttcgaa gctgcagtga cccatgatcg 8400
caccactgca ctccagectg ggcgaccaag ctaggcccte tcaaaaaaga tacaggtgga 8460
aaaatgatgg acgaagaggg cattgtggca aacctgggga tttaggagaa cctagtttgg 8520
aattctatga ggattcaatg aaagaatgtg tgtagagggg cccagcacat agtaagagct 8580

caataaacgg tgggggctag gggtggtggc tcatgcctgt aatcccagca ctttgggagg 8640
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ctgaggcagg tggatcactt gagccctgga gttcaagatc aacctggaca acaaagcaag 8700
atcccatctc aaaattaaaa aacaacacca acaacaaaaa aacagtggct tagatgcctg 8760
atcattaggg taagtcgtgt cctcaaccce ttcacatctg ctctgaaggt caccatatcce 8820
ggaagcctte cctggectcee ttgtttaaaa tggcacagec cccactccac gcecctggcact 8880
ctectgetgte cctgattegt tttcectcecata cagettatcect ttgtctggta tgtgacatag 8940
ttaacatttt atatttgtct ttctttecta gttagaatct gaactctaga agggcaaggg 9000
caaggattta taactcaaag attccgggct taggcctett ttatattctt gattttgagg 9060
ttaattaaga gctcaggcct agcgaggtgg ctcatgectg gaatcccage actttgggag 9120
geecaggegyg gcagatcact tgaggtcagg agttccagac ctgcctggec aacacagtga 9180
aaaacctgtc tctactaaaa atacaaaaat tagccagtta tgttggcagg cgcctataat 9240
cccagetact caagaggctg aggcaggaga atcgettgaa cccaggaggce agaggcetgca 9300
gtgagccaag atcgtgccac tgcactccag cctgggcaac agagcgagac tccatctcaa 9360
aaaaaaaaaa aaaattaaga gctcaaagag tttgttttca taggcagcag aatgagaaaa 9420
gtttacaaaa tagtttaaat gacaataaag tcattataga ttaacataaa taaaatacct 9480
tttatgaaaa aaataatcat tttctgaaat cagacaaaac attgtgaatg agaaggtggc 9540
atggttttat ttttttgcaa gtctccgaag cctggctgga tagaagagcce tggcttctca 9600
gagctgctte agtctgttgt gatatctatt gtatgtcacg tagcctctgg aaaactccac 9660
agttagtatt gttgggaaaa taactttgac ctcaggatct cctgaaaacg tcttggggaa 9720
ccecagggte tagaggctge agtttgagaa ctgttgetgt ggtatcccag gtgtctcaaa 9780
tactgcctag aacataggtg gtactcagta attattgttg naaggatgaa tgaatgaatg 9840
aatgaatgaa tgaaagaaag aaatgtgtct ttgaatctag ccatgtgccc agaatgatga 9900
gacagatgac aaaagctaag ggactttagc atgaggagag ggggttcgtt tcecttttttt 9960
tctttttttt ttgagatgga gtctcactct actgcccagg ctagagtgca gtggtgcaat 10020
ctcagctcac tgcaatctcect gectectgag ttcaagcaat tctcectgect cagcecctccag 10080
ggtagctggg actacaggtg cgtgccacca tgcctagcta attttttaca tttttggtag 10140
agatggggtt ttaccatgtt ggccgggctg gtctggaact cctgacctca agtgatccac 10200
ctgcctcecage ctceccaaagt gttaggatta caggtgtgag ccaccatgtce cggccaagag 10260
ggtgttcatt tctgctecctt gccaggtatt gtgtcaggca ctggggaccce agcagtgget 10320
gagacagaca gggctctgce tcacggagcc cacattttca ccaggcaaag gatggtcgge 10380
ccctaagetyg ggagataaga cttcagcagt tgggtggggg agceccgtggga gaagceccage 10440
ccacaggggg acagtgcaaa tctagaacca aggcgatggce aggggtgagg ctggcacggt 10500
agctagagac cacgtcgtgce caagggcctt ggggaccatg ggactatggg accttaggga 10560
aggcgtcetgg aatgctgtag ccagacactg ttgcaaggag gatttttcectg tagacatgag 10620
gccttectta tgaagaaage aagggttett tcattectgg gggtgccagg tgctgtggac 10680
tgcagcacgce gtggttgctg ccgtcacaga gctgtcatge aggagggcag cgcgtecttg 10740
ggaaggtggc aggcaggtca ggctaggagg aaagaggccg ggaagctgag ggcatttcect 10800
gcccgagatyg cccaatgtag cctacttetg teccccagtgg cttaaggcag agttgectgg 10860

taggtgccct ggtcccacce tggtgaaagg ctgaaggtat ttaattagtg cctgagaagce 10920
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agagaggaaa caggatgtgc caaaacactt tgatggatgg tagagttaac aggctccttg 10980
cctgcagetyg cttcagacaa gagcgtcecccece aagecctggg cctgacctgg aatgtgggga 11040
tggaagggga gggggaggaa ccaaggcact gggagggtaa gtctctctcet cccacataga 11100
cacacccact ccttatgggt gectgggcat ctcecctggtac ctagaatctg gectgtttat 11160
ctccacaccce atccectgggg tectacactag gcecctgtggg tggcagttca catcagggga 11220
gttctgactt tggctctgag aggtggttca gagatggctg taagttgaga agcacagact 11280
gctgggtgtyg gtggttcacg cctgtaatcc cagcactttg ggaggctgag gtgggggtgg 11340
atcacctgag gtctggagtt caaaaccaac ttggtcaaca tggcgaaact ccatctctac 11400
taaaaatgca aaaattagcc aggtgtggtg gcaggtgcct ataatcccag ctacatggga 11460
ggctgaggca ggagaatcgce ttgaatctgg gaggcgaaga ttgtagtgag ccgagattag 11520
ttcgcaccat tgcatgccag cctgggcaac aagagtgaaa ctccgattca aacaaacaaa 11580
aaaaaaaagc tgggcatggt ggagtgcctg tagtcctaac tactcaggtg ggaggattge 11640
ttgagtccag gaggttgaag ttgcagtggg ctataattac accactgcac tccageccagg 11700
gccacagagt gagaccctgt ctctaaagaa agaaaaaaaa aaacaacctc aggctccgag 11760
ggcaccatta ctgctctaca ctgaagagct gtgcagcttt tccagacccg aaatgtcatce 11820
cacaaaacag aagtgataat ggtcctgcct cacagacttce ttgcagtagt ccaggtgttt 11880
agaacggggt gtaaaaggcc gtgtgccctt ggtaggaatc ttngcatatg catttgatca 11940
tctgcagect geccagccca ctgcttgece cctectgggt gtgectgggaa ggggtetttg 12000
gccctecagyg ggttaggtge cccagectec aaggtgcccet cacgectttt catcccgact 12060
cagatgctga cctgaccttt gaccagacgg cgtgggggga cagtggtgtg tattactget 12120
ccgtggtete agcccaggac ctccagggga acaatgaggce ctacgcagag ctcategtcece 12180
ttggtgagtg ggcctgggaa gggggaggca tggcccttcee ttttgtccege ttetgttetg 12240
tctgecectee cectgtgteeg cectetgece tcecagcttac cctetggget ctgtegectg 12300
ctetgcetete cecccaggecte tgccagtcac ttaggctcecce ctgtgecctg caccecagge 12360
agggaccact ggcccacagt gecctccaatce acccaagcca aactaagaga agagtggaga 12420
caattggaga ctctgccttt tcaaagtctc atttttaaaa aaaatccaga cttggggtcce 12480
gggtgcggta gttcatgcct gtaatcccag cactttggga ggccgaggcg ggtggatcac 12540
ttgaggccag gagttcgaga ctagcctggce caacgtggca aaatcccgtce tctataaaaa 12600
atataaaagc caggcgtggt ggtgcacatg cctgtaatcce cagttactca gaaggctgag 12660
gcatgaggat tgcttgaacc tgggaggcag aggatgcagt aagccaagat caagccactg 12720
cactccagcce tgggcgacag agtgagactc tgtccaaaaa aaaaaaaaat ccagacgtgg 12780
tcagagtcca tgggcagtga atgaggacag ttgatggtgt gcaaaatcga cccacctctt 12840
gctacatcec caaggcctca tctcacccga gtccecctegee aaagcacagce ggttttgecg 12900
tgtgcectge tgggatggeg ctgcatggca cacacactgt gtaagtttga gtgcagctga 12960
aacgaagccg attccagaca cccaggggca gggcggggtg tccegtgtgge tgggaggect 13020
ccttgtgtta gggggatgtt gccatcggcece aggtgccctg ctgtaagcca acacatggag 13080
tcttgtatga catgtgctcect gcatgagtga tgccgctggg ctgtacactg ccatcttcac 13140

atgtgtgaat gagcacgtga ctggggggta cttgggctgce aagacagagt tcatgtgtgg 13200
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gggatggaac acgtgcacca gtgacccagg aacctctgec tgttcttegg taaaatgcac 13260
catttgcatc agcagttccc aaaattagtc tccaggtcta tttacactct aaaacattat 13320
cgagggtctce caagagcttt tgtttgttte tgtgggtttt atgtctatct gttgcttaac 13380
atattaggaa ttaaaatggg gagattttcc tttttttttt tttttttttg agatggagtce 13440
tcgttetgte geccaggetyg gagtgcagtg gctcgatcecte ggctcactge aagcttcacce 13500
tcetgggtte acgccattet cectgectcag ccteccaagt agectgggact acaggcacce 13560
gccaccacac ccggctaatt ttttttgtat ttttagtaga gactgggttt caccatgtta 13620
gccaggatgg tcectecgatcte ctgacctegt gatccaccca cctgggectce ccaaagtget 13680
gggattacag gcatgagcca ctgcccggec ttaaaatggg gagatttttc aagcccaaga 13740
tacacaagga agactgggca acatggcaag accctgactc tacaaaaaat tttaaaatta 13800
accaggcatg gtggcatgca cctgtgagcece cagcecttcettg ggaggctgag gcaggagtat 13860
cgcttgcace caggaggtca aggctgcagt gagccatgac tatgctactg cactctagca 13920
tgagtgacag agaccctggce tcaagaaann canacaaaca cacacacaca cacacacacg 13980
catatagtcc attaggcatc agggcgatga tggcatcagg gagcctggga aactctactg 14040
gacattcatg ggagaacaag tgaaaaaggc aaataacatc ttagtgttat tctaaaattt 14100
cttecttttgg ccttgtggac aggaccacgc tttgagagct gtgactgaca tgcctetgte 14160
ctgttgcgag ggcctatagt gccaagtgca tgagctctgg ggagggcttce gtgggtgcag 14220
agctgggcect gtggaggccc ctcagacaca acactggtgg ggctcagage tccaggggca 14280
ctcgagggaa gacaagaacc ggctctgaga tgcgtgaatg tgacagtgca tgagtagaga 14340
tggagacctt gtgggtccca gaaccaggac tgcatatgac tttcatatgt gggtattttt 14400
gccttcatgg gtececttect gttttaaaaa aaatgtgtga ttatgttgtc acaaagagtt 14460
tattcctgta tattgtgtta atttgtgttc agatttgtaa agtaaaatta aaccatttca 14520
gccaggtgtyg gtgacacatg cctgtagcecc tagctactta ccccagaggce tgaggtggga 14580
ggatcgccetyg agcccacgag gttgaagctg cagtgagcca tgatcacacc cctgcactce 14640
agactgggcg acagagctga gatcctattt cgtgggccect aggtccctgt gectgetgga 14700
acaggacatc cctatcaccg tggttggagce cctttggggt gctaagacct atgaatgagg 14760
gaaacttagg gtgcccaagce tgaggtagag ccctcagaac cccctgggat ttgtattgga 14820
gccectegtgg cataacacag gtggattatg caatgggagt ttcttaccta taagcaccca 14880
catgtgggcg ggtggagggt aggagccatg cgctagggct tcagccccca geccettceccece 14940
gcttcaggge acaccttgca cttggccage ctggagctgg getttcegggg gtggcacage 15000
ctgggcetgge tcectggccage ataatctgtt tcetettttgt cecteccaggg aggacctcag 15060
gggtggctga gctcecttacct ggttttcagg cggggcccat agaaggtacg gggggtggat 15120
cctgagttgg gettecteggg agctceccata catcacctac tgcttcectgac tctagttagt 15180
atccecttee ccactaaacce ctgctcactg tggaccecte actaacctgg cctgactgtg 15240
gctetgagge atctagtggt ctggcgetgg gectaggcta ggctgggctg aggagagcect 15300
ggggtgcagg ccagggctct gtgactggca cctgeggtge tcttgagggt gtggegtcetg 15360
ggcagctgge tcectetetttg gtetggggge tgcagtcectgt ctececctetgt gcaggctgee 15420

tcgttttetg cettgtgttt tttgcacctg ggggagggce gtaactgggg aatggcecggg 15480
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atggtagaat ggggagtgtg ctgtgcccag cctcectggcac aaaaaatcca gccagggctg 15540
caggttecctt ggtgagcttt gcaaatcgtce cccgacctca gtgctggcte cgcaccatgt 15600
acccctgetg tgccegttage cectgttecct cccaggecte cgggctcagg gectgttgte 15660
tttctgcaga ctggctctte gtggttgtgg tatgcctgge tgecttecte atcttectee 15720
tcetgggcat ctgctggtge cagtgcectgcece cgcacacttg ctgctgctac gtcaggtgee 15780
cctgctgece agacaagtgce tgctgcccceg aggcccgtaa gtgtcccget catggecacce 15840
ctggtttggg caacatcctg catccaaggg aaggaggtgg ccatccacct gecceccagga 15900
cagtggcgtt ggtctggagg gtgtgaattt agccagtggg gagaaagtag gctgaggagg 15960
gtctgctgtt tagattgtcg tttacttcct ccaactttta gtttattttt atttatgttg 16020
ttettttett ttgtaagtat aatccataca catggtaaaa atgtccaaca gtacaagata 16080
ctagtcacat ggaagtaaag ccctctaaaa aaaccaaatc ttggctaggc gcagtgatta 16140
cgecctgtaat cccagcactt tgggaggcca agacgagtgg atcacttgag gtcaggagtt 16200
ccagatcagce ctggccaaca tggtaaaacc cagttctcta ctaaaaatac aaaaattagce 16260
tgggcatggt ggtgatcgcc tgtaatccca gctactcagg agactgaggc atgagaatcg 16320
cttaaaccca agaagtggag gttgcagtga gctgagatca cgccactgca ctccagectg 16380
ggcgacagag tgagactctg tctcaaaaaa aaaagaaaaa aaaatgttaa gtgaaaaagt 16440
taagaaacca aacaaggttt acaacactac atgatttaag caaaaaaaat tttttttgtt 16500
ttagagaaag ggtctcattc tgtcatccag gcagtgcagt gcgatcatag ctctectgcag 16560
cctcaaactc ccgggttcaa gcagtectcece cgcctcagee tctggagcag ctgggactgt 16620
aggcacacac caccatgccc agctaatttt ttgatttttg ttttttgtag agacggggtce 16680
tcagtatgtt gcccagcctg atctcaaact cctggcctca ggtgatccte cgaagtcage 16740
ctccccaaag tgctgggatt acaggcatgt gccaccatge tggccaattt ttaaaaattt 16800
tctgtagaga cagggtcttg ctatgttgcce caggctggte ttgaactctt gacctcaagt 16860
gatcctgect caggctceccca aagtgatggg attacaggca tgaactacca cacctggect 16920
taaacttaag caaatttttt tttttttttg gagacagttt cactctgtcg cccaggctgg 16980
agtaaagtgg cgtgatctct gctcactgca acctccgece cccgggttta agctattcte 17040
ctgcctcecage ctcecceccgagta getgggatat aggcgcectge caccacgcect gactaatttt 17100
tgtattttta gtagagacgg ggttttgcca tgttggccag gctggtcteg aactcectgac 17160
ctcaggcaat ccgctcccece gcaccectac cttggcectee caaagtgtta ggactacagg 17220
tgtgagccac catgcctggce caaatttaag caaatgtttg aaaacacata cccacaggaa 17280
tgctgcacat tttacccagce tactatgtct agggtcgtat ctagcacacc agcatggcta 17340
ctgtggagag ctgggactgg atgtgagatg agagctaaag gggaagtaag caaaccaagc 17400
aggggaaggt aagagaagac agaagacaga gagagaggga cctaactcta tgagaggagt 17460
cagacatgtg caattgaaaa agacttgctc ctgtctctct tcectgtgaatg tttgtgaata 17520
tceccaacggg acactttcac agaggagctg attgacgtgg tcacagccat cagccttggg 17580
acaccagacc acagtgtgta cactaagtgg cactgatgga cacttcagca tccctectage 17640
tgctgteceg tttececctee teggggacca cagetgttge cagtecttgg tttecttcag 17700

gagggtgtct gggtagacca gcctgtgtge acacagtcca agatacatga acagtgaagt 17760
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gccaggcaat ccttgcaage atgggcaggt ggagagctga ggcctgcttg acaccttect 17820
gctcagaagce ccagtgagca gtttccctec ctagggctca gtgtcatccce ctataaaatg 17880
gggcttatgg cagagctcac cacactgggt gcatctgggg atttggcgag ctcatgtgca 17940
caccattgag catggggccc aacctatata aaatattcta cgtctgtcag ctgctgggca 18000
ctgccactat cagcctcagt agtgactgag ggacagggca ccagtcagag ccctggtgca 18060
cacagagtga ccccagagaa gcagcecttcee ctcectctgagt cctgtttect tetgttaggt 18120
cctgacttca tgggttgttg ttagcattaa ggaagtcgct ggctaatttt atagtcattg 18180
aagtcagtgg tgtgcaacct ggttcctcaa aggatcactt ccctgaaaaa attccactge 18240
tcectggagg cttatgcagg ccatcccatce ccectcecectet tgttgtgtte agectgacage 18300
tttttgctca gtgagtaagt gttaggtcca tttcacagat gggctgcaac caagtttgca 18360
gtgaacccac taagaccaga gctagggcca ggactaaatg ctggtcccaa tgccacattc 18420
ccetgtecece acaccacatt tectcecatcee ggagaccctg ttaccccaac ccagggcccece 18480
attaactccce tggcagaggc cctgttacat ctgectgectge cacagectcecce geccaccctt 18540
caggaggcag caggtcccac tgctgatgat aaagttgcag gctgcctgag ctaatgaagg 18600
ggcttcecctet aggctgtgca cttagtctte tgcttccaaa ccaaatcaga ggtgaggcac 18660
cctetetggg cecatctete tectecattt tectgttggg gtcecccaggga ggaagecact 18720
tgcctaggge ccaggaattt tgcaagecte ttgccctagg gaggaaggaa gggaggagga 18780
tcttaccttg aactgtcaag cctagagcect ggtggggcag gcagaaatgg gtgcagtcca 18840
tgagttagaa acactagagg agacactttg ctgcttggnce cggggcaggc aagnttaatt 18900
ccegaggcetce ctgccactge atctcaatct ggaaggtgac caggtggggce aggacccacg 18960
tctceccagat gactcatttt ttctagaaca ggggcttgge tgccaaagag gatacttgat 19020
tteggettgt ggggacagtyg gtggacccag catctgggct ttatataaag ggcagetttg 19080
ttgcecetgta aacacacaga ccatgggtgg ccacttcectte cagtaagtta gectggggagt 19140
tggaagttta ggtaaaacct tttgattgac aaatgttggc gaattaccat gctgttaaat 19200
gaaacattgt tctgccacce tggggctgtg ggtgecctgeg tgcaccctcect gaaaaatcac 19260
acaggaagtg gggtggggtc tcectgtgaage tggtgtccce cagcectcagg gatgctgcag 19320
aaatggaatg aggaccaaca gggactcaga tgtccaagga agctctacag cggagaggac 19380
ggcttgggaa ggaggtccag gcccaggtcece ctceccggaacce caatgggtat ggggcagcect 19440
ggctecctgee tcatcceccect tetectgttg attatgtcecet cacagtgtat geccecgecggca 19500
aagcagccac ctcaggtgtt cccagcattt atgcccccag cacctatgcce cacctgtcte 19560
ccgccaagac cccaccccecca ccagctatga ttcecceccatggg cecctgectac aacgggtace 19620
ctggaggata ccctggagac gttgacagga gtagctcagg tgaggccggg ggaagcagga 19680
acagctggtg ggagtgtgct gggcatctgg acactgaggg gcaggggctg gaaggaagag 19740
tgtcttggga gccgaggagg ggctctgcete ctggtgcgeg gccactgaca geccactctee 19800
cccagetggt ggccaaggct cctatgtacce cctgcttegg gacacggaca gcagtgtgge 19860
ctctggtgag aatccatcgt cccgaagttg gatgtgecctg taagggagag gggtgggcca 19920
ggatccatce tcccaaaccg accaccaccce ccctgtceccecet agaagtccgce agtggctaca 19980

ggattcaggc cagccagcag gacgactcca tgcgggtccet gtactacatg gagaaggage 20040
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tggccaactt cgacccttet cgacctggcece cccccagtgg ccgtgtggag cggggtaage 20100
aggagccttg gggtctgagg gettttaagg tgggggggtyg aaacatgtcect ccctgatacce 20160
tgccgcaggg actcttggtyg caaaccctgg acceccgggct cctcecagcag tcagtgacac 20220
cceecttece tgcageccatg agtgaagtca cctecccteca cgaggacgac tggcgatcte 20280
ggcctteeeg gggcecctgcee ctcaccecga tecgggatga ggagtggggt ggcecactcece 20340
cceggagtee caggggatgg gaccaggagce ccgccaggga gcaggcaggce gggggcetgge 20400
gggccaggeg gccccgggcee cgctecegtgg acgcectgga cgacctcacce ccgecgagca 20460
ccgccgagte agggagcagg tcectcccacga gtaatggtgg gaggagaagce cgggcectaca 20520
tgcceeecgeg gagcecgcage cgggacgacce tctatgacca agacgactcg agggacttcece 20580
cacgcteceg ggacccccac tacgacgact tcaggtcteg ggagcgcecct cctgecgace 20640
ccaggtceccca ccaccaccgt acccgggacce ctcgggacaa cggctceccagg tceccggggacce 20700
tcecectatga tgggcggcta ctggaggagg ctgtgaggaa gaaggggtcg gaggagagga 20760
ggagacccecca caaggaggag gaggaagagg cctactaccc gccecgcegecg cccececgtact 20820
cggagaccga ctcgcaggceg tcccgagagce gcaggctcaa gaaggtgagg geccgecctcee 20880
ctggcgtecca gaccgtcect gggccceccag ccggtcceecg cggctcatac ccttetttet 20940
ttecteecttyg cagaacttgg cecctgagtcecg ggaaagttta gtcecgtctgat ctgacgtttt 21000
ctacgtagct tttgtatttt tttttttaat ttgaaggaac actgatgaag ccctgccata 21060
ccecteccga gtctaataaa acgtataatc acaagctcectg gagagaacca tttgttegge 21120
cgegeggggce gggggaccegg ggctgctcecee gtatgcgtet gtaaagcecgece gegteccggg 21180
ggcaccggag tccggggccg ggaggaagag acccagcctg gcccggcceccg cgeccgegee 21240
gcecggcecgga gaacgtgcece cgegcagcca ccgceccgect gegtgcecgege ccceggcecceccg 21300
cccaggegtg cgcatgcgece cecggecectee gecttegege accgcaggct ggccgecggg 21360
agcgcegegeg cgctectete cecttecage ccatcccecce cageccccca ccgacctact 21420
ttactgtctce caaactcggg cagcccacct ggcccccgac gaccccagece cctgectecgg 21480
gtacccecgac gttceccatcca gacccgegtt tcaccagggce ggcgcgceggce gacctcecgege 21540
ccegeggage ccecgggcteg cgcgegeccg cccgceceecg gagacagaca gegcgegcege 21600
tceegggecg ccteccceca gegegegtee gccecgggcet cgcecgeccgecg cegcecegecge 21660
cgeccgegege gocgcagctca agtaaaggag gaaaaaaaaa agggggaaaa atagaaagceg 21720
g 21721
We claim: tide comprisingat least 10 to 15 consecutive amino acids

1. A composition of matter comprising:

a) a purified polypeptide comprising at least 10 to 15 con-
secutive amino acids of SEQ ID NO: 2, 4, 6, 10, 16, 17
or 18 or comprising a polypeptide that is at least 90%
identical to SEQ ID NO: 2, 4, 6, 10, 16, 17 or 18;

b) a purified nucleic acid sequence comprising: SEQ 1D
NO: 1, 3,5, 7,9, 11, 13, 14 or 15; or encoding: a
polypeptide comprising at least 10 to 15 consecutive
amino acids of SEQ ID NO: 2, 4, 6, 8, 10, 12, 16, 17 or
18; or comprising a polypeptide that is at least 90%
identical to SEQ ID NO: 2, 4, 6, 8,10, 12, 16, 17 or 18;

¢) a vector comprising a nucleic acid comprising SEQ ID
NO:1,3,5,7,9,11, 13, 14 or 15 or encoding: a polypep-

of SEQ ID NO: 2, 4, 6, 8, 10, 12, 16, 17 or 18; or

comprising a polypeptide that is at least 90% identical to

SEQIDNO: 2,4,6,8,10,12, 16,17 or 18;

d) a recombinant cell comprising:

1) SEQIDNO: 1,3,5,7,9,11, 13, 14 or 15;

ii) a vector comprising SEQ IDNO: 1,3,5,7,9, 11, 13,
14 or 15; or

iii) a nucleic sequence encoding: a polypeptide compris-
ing at least 10 to 15 consecutive amino acids of SEQ
IDNO: 2,4, 6,8, 10,12, 16, 17 or 18; or comprising
a polypeptide that is at least 90% identical to SEQ ID
NO: 2,4,6,8,10,12,16,17 or 18; or



US 2011/0165166 Al

e) an isolated antibody that specifically binds to a polypep-
tide comprising at least 10to 15 consecutive amino acids
of SEQID NO: 2, 4, 6,16,17 or 18.

2. The composition of matter according to claim 1, wherein
said polypeptide is a purified or recombinant Lipolysis
Stimulated Receptor and said receptor comprises at least 10
to 15 consecutive amino acids of SEQ ID NO: 2, 4, 6, 10, 16,
17 or 18.

3. The composition of matter according to claim 1, wherein
said polypeptide comprises at least 10 to 15 consecutive
amino acids of SEQ ID NO: 2, 4, 6, 10, 16, 17 or 18.

4. The composition of matter according to claim 3, wherein
said polypeptide comprises SEQ ID NO: 2, 4, 6, 10,16, 17 or
18.

5. The composition of matter according to claim 1, wherein
said polypeptide is at least 90% identical to SEQ ID NO: 2, 4,
6,10, 16, 17 or 18.

6. The composition of matter according to claim 5, wherein
said polypeptide comprises SEQ ID NO: 2, 4, 6, 10,16, 17 or
18.

7. The composition of matter according to claim 1, wherein
said nucleic acid encodes polypeptide comprising at least 10
to 15 consecutive amino acids of SEQ ID NO: 2, 4, 6, 8, 10,
12,16,17 or 18.

8. The composition of matter according to claim 1, wherein
said nucleic acid encodes a polypeptide that is at least 90%
identical to SEQ ID NO: 2, 4, 6, 8,10, 12, 16, 17 or 18.

9. The composition of matter according to claim 1, wherein
said nucleic acid encodes SEQ ID NO: 2, 4, 6, 8, 10, 12, 16,
17 or 18.

10. The composition of matter according to claim 1,
wherein said nucleic acid is SEQ IDNO: 1,3,5,7,9, 11, 13,
14 or15.

11. A method for selecting a compound useful for enhanc-
ing lipoprotein uptake in cells comprising the steps:

a) contacting the recombinant cell of claim 1 with a can-

didate compound in the presence of a lipoprotein; and

Jul. 7, 2011

b) determining whether the amount of internalized lipopro-
tein is greater in the presence of said compound than in
the absence of said compound, wherein a determination
that said amount of internalized lipoprotein is greater in
the presence of said compound indicates that said com-
pound is useful for enhancing lipoprotein uptake in cells.

12. The method according to claim 11, wherein said can-

didate compound is a small molecule.

13. A method for selecting a compound useful for enhanc-

ing lipoprotein uptake in cells comprising the steps:

a) contacting the recombinant cell of claim 1 with a can-
didate compound in the presence of a lipoprotein; and

b) determining whether the amount of internalized lipopro-
tein is greater in the presence of said compound than in
the absence of said compound, wherein a determination
that said amount of internalized lipoprotein is greater in
the presence of said compound indicates that said com-
pound is useful for enhancing lipoprotein uptake in cells.

14. The method according to claim 13, wherein said can-

didate compound is a small molecule.

15. A composition comprising the composition of matter

according to claim 1 and a physiologically acceptable carrier.

16. A method of making a polypeptide comprising:

a) obtaining a recombinant cell according to claim 1 that
expresses said polypeptide;

b) growing said recombinant cells under conditions suit-
able to produce said polypeptide; and

c¢)isolating said polypeptide produced by said recombinant
cell.

17. The method according to claim 16, wherein said cell is

prokaryotic.

18. The method according to claim 16, wherein said cell is

eukaryotic.

19. The method according to claim 16, further comprising

puritying said polypeptide produced by said cell.

sk sk sk sk sk



