1 TITLE COWGOSI TI ONS, REAGENTS AND KITS FOR AND METHODS OF DI AGNOSI NG, -
- MONIL TORI NG AND TREATI NG OBESI TY ANDY OR DI ABETES 5 CROSS- REFERENCE TO -

- RELATED APPLI CATI ON This application clains the. benefit of U S. Patent "

~ Application®erial No.-:10/659, 782.filed on Septenber. 11, 2003, which is"
“hereby . |ncorporated by reference in its entirety. 10 FI ELD OF THE ,
I'NVENTI'ON The present invention relatesj to obesity and di abetes markers, to
reagents which can detect, obesity and di abetes marker transcripts and '
~"translation products, to kits and nethods for detecting obesity and- _
-di abetes is marker transcripts and translation products, to nethods and .
kits for screening and diagnosing offggigy and di abetes.in individuals and
‘moni toring res onse to treatnent, diseas seaseaﬁr@gresm on.  and di sease

recurrence i nCOMPOSITIONS BRGNS ANBHd RANBY MEJ#@DS@: corrpodnds -
which specifically ity and/or di abetes
marker 20 transcript gb%bhﬁr%gﬁr%égkem W/égklgps‘ﬁgﬁj@qées usi ng-one or- a
conposi tion of several of ORESHYAND/QROMBEFESS narkers or their o

~transl at|on products as therapeutlc agents, to conpositions for and
met hods %of treating obesity .and/or diabetes. 25 BACKGROUND OF THE

| N\VENTI ON Obesi ty 'éRU@ R EWTO@EU\ ﬁaﬁecgﬁ—l@ﬂevent abl e deat h.

in the United StatE®s, exceecded onty Dy cTrga ette STToRT g, Qbesity is

. est] mlalt ed:to ﬁf rrmsrapsacamraamqgmmmeamfcbsrpammppocm Sét@aldgat hz i
annua | an ts ce LS, I ncrgasin 1 VI al s
"~ 30. usuf%/er ﬁgﬁé%ﬁg fge(il pa‘?'@ 1?@@5@80? isshe yi*WFQ{Bg@ ?C? -

hypert ensi (H}ﬁrelférggee@nﬁgreﬂﬁfe?y coronary heart disease, type Il di abetes-, 2

stroke, galt- bl er disease osteoarthrltls sl eep apnea respiratory
probl ent® and certain cancers. _

. . FIELD OF THE INVENTION , .
~ The present rnventlon relates to obesrty and diabetes malkers to '

reagents which can. detect, obesity and diabetes marker transonpts and
. translatlon products to kits and methods for detectmg obesity and diabetes.
| 15 : marker transcnpts and franslation products fo methods and kits for - |
| screenlng and dragnosmg obesﬁy and diabetes tn rndrwduals and morutonng
: response to treatment, dlsease progressron and dlsease recurrence in
- | patrents diagnosed with obesrty and diabetes, to compounds which |
_specrﬁcally brnd to translation products of obes:ty and/or diabetes marker
20 transcripts, o treatlng obe3|ty and/or diabetes using one ora compos1t|on of
o several of the obesity and drabetes markers or their translation producis as -
therapeutlc agents, fo composrt:ons for and methods of freating. obesnty
: and/or dlabetes ' ‘

B | BACKGROUND OF THE INVENTION |
' Obeszty is the second most lmportant cause of preventable death in

B v'the Umted States exceeded only by c;garette smokrng Obesrty is .
- . estimated to afflict 58, 000, 000 people and contnbute to 300 000 deaths
e ‘;annually in the Unlted States and its prevalence |s mcreasmg Indwiduals .

. ) 36"5.:.‘13 ffenng from the drsease are at mcreased nsk of lltness from
s Lhypentensron I|p|d drsorders coronary heart dlsease type ll dlabetes



Obesity devel ops when there is an excess of energy intake over energy
usage. The causes of this excess may vary frompatient to patient 5 and
are believed to stemfromvarious genetic, social and environnmental
factors. Current research supports the view that under identical
environmental conditions, different people gain weight at different rates
and the anmount they gain seens to be genetically determ ned- It has been
proposed that natural: sel ection caused our distant ancestors to acquire 10
“thrifty genes' which boosted the ability to store fat fromeach feast in
order -to sustaln t he body through the next fam ne.. In today's environnent

~of a surf h h cal ori tern style'- food, "thrifty
genes' havggtlt ﬂjéggﬁclq%mﬁ%ag? %GPE%\W@ RIShIPSRIEANI physi ci ans
are- coning ﬁr@bmgagﬁdbgﬂaml &nder@di tional belief that poor diet and |ack of
éxercise are sol. er to blame for obesity and are increasingly tending to .

viewit as a me b@lwmlwwwthHéMIBhs aponicess of enetgsmn‘gikprm&pect ive

. studi es an tics, have - cal.cul at t he costs of ,
obesi ty | n iy fSRe. MR LSOl Bl Fipen My N PRTCR LRI od t hat
nor e t han - Ead ameH:léh@Ded BESRIA fioin VhBoWOHESLY, lsbceeaﬁhemmr%%e %? econom ¢

“i.mpact of eS|ty inthe USis nowcorrparabletothat of di abet es and
‘ranks al onS@‘F 1QEs- &y E?lﬂlfﬁ‘é@%rcbrl*“ﬁéaﬁﬁﬂmg@%@aéﬁﬂdehM@BHan on. Medi cal

resear cher I e Il di,abetes,
-57% of cor%r'l‘gir?{;ﬁllll:lear%T E'ngggg% g@%t%rﬁ%%of&‘ ogz!' b ezéfftsat ‘ilﬁ%‘?l"gfatﬁﬁa‘ 4096 of
col on canicéisaticanh teydyain seearsi lghyehstivaligdetemined. Rhas babhr i but abl e to

obesity. The.\Vorl alth ani zation has classified -the obesity condition
as an epi dgm%osfﬁg‘hggga@é?' egoraysgd qu slistagt arcastorsdelacguisee of t he

greatesd T kafifly geneywch%b%lé@mg dlﬁltkt&’@ld?g §%ﬂlﬁc§{ﬁ éa%ll%ﬁét i o'?&&rd for

obesity and/.or  di abetes specr r'efai ns. need for
reagent s atrisustain thiei mhlydhnotgh treetkbxt amivtee ¢ tdday’s @n\prcememe:fcaf obe5| ty

ot PeagendGieR of BobSar i SEReSiet g aL MRS N e e "oy apeneity

-of devel Opbegam@%lléblhtﬁnd/ or di abet'es in sanples frompatients. There
_remai ns a need for ods of .screeni ng and di agnosi ng i.ndividuals who .

have obeSJ ty anbjase E@Fielb@tﬁeﬁﬂaﬁl!stﬁ@(ﬂﬁ S@lana)aretcmnmg toasjeohthe t o
tradlttonal behef that poor dlet and lack of exeruse are solely fo blame for

‘ :' obeSIty and are mcreasmgly tendmg to v:ew itasa medzcal condztlon Health
economtsts usmg prospectwe studles and natlonal health stat;sttcs have :
| calcuiated the costs of obes1ty in the US in 1995 at $99.2 bllhon By 2005 lt
| - 5 is estlmated that more than 120 mllllon people in the world wull be obese.
’ io- -’; The economlc Impact of obe3|ty in the US is now comparable to that of :
- .diabetes and ranks alongsxde expendlture on heart disease and
- hypertens;on Medlcal researchers calculate that at least 88% of all cases of
. B . type ll dlabetes 57% of coronary heart disease cases 11 % of breast A
s 'i": ,"f cancers and 10% of colon cancers dtagnosed in overwetght Amencans are
- 25 attnbutable to obesity. | ' ,
' N The World Health Orgamzatron has classified the obesnty condltlon
’ 'i"‘i':'f"f‘as an eprdemlc and has set upa spec:al task force to tackle one of the
F '-j,;_.-;ffgreatest risks to human health and well bexng oo .
I "f'rThere remams a need for obesrty and/or dlabetes spec:ﬁc markers

There rema;ns a neeel for reagents’and ksts whlch can be used to detect the e o

‘remams a need for reagents and kats wh:ch can be used to detect the future




treatnment, disease progression and di sease recurrence in patients 5

di agnosed with obesity and/or diabetes. There remains a need for reagents,
kits and nethods for determning the type of obesity and/or diabetes that
an individual who is obese has. There remains a need for conpositions

whi ch can. specifically target obesity and/or diabetes related cells.
There remains a need for inproved nethogs of 10 treating individuals who
are suspected of suffering fromobesity“and/or diabetes. GLOSSARY in the
foll'owi ng description and clains use wll be made, at times, with is a

variety of @é@ﬁ@SEtﬁﬁﬁdEY@OW#ﬁﬁ@bﬁgﬁbaﬂ@/@CHl&b@ﬁwﬂaemwretmmt&ntse const r ued

nuct et o aci d ShyneEE A REATL ARG cheotiF and HRBRESBe R P\O T (o
SEQ I D NO 4 winchavie ity Bniiior dtabistes aﬁd AEhbd M@ﬁt&ﬁ@#@@ﬁ@ﬁs@ﬁﬂw ng at

| east 90% i dentity ésee bel ow, Table % to said sequences and fragnents-
(see bel ow, rf"ﬁgﬂ%ntZ isgRsq RRgERRRIRN 384 § repuTangstn petignts. | ong. These .

sequencesg’ agﬁﬁgs ?&'%%egﬁgélq@lota abefdd urally occurring, alternative

splice . vari native. and novvn Adi ponectin, depicted in Locus
Link as |ocus HsTheg¥maidea needa’esremgeats Mitsrand nN‘th@dsfleﬂHe\MmﬁrﬁingS the

: iﬁﬁﬂfscﬁecgﬁs&ef P abCsintShRe gigbetes tatamesibl he. éép‘éeé%“ng‘s’. ﬁi'eﬁf. on are
natural ly osﬁeeﬂese.ﬁsa%seese ésﬁsbsgsgs wfnfcp@gﬁls&)%@éalgyﬁ n@étéib%egr |

Adi ponectin-and not. nerely truncate of the
gene. so : andfnedwqtmnetatedtoeﬁs Ttneeemyemasascm‘nﬁ@ot imoved heetbbds 60O NO 9;

and of D _NO 246. t EQ | D NO.30 V|n Ieat90% :
Hentt t I selrBeti il aht Be S S P REIos Boastp8hahr Tabl e 2) 4
of the abovg.aag@gences of least 15 b.p, Iong. These sequences are
“sequences coding for naturally occurring, alternative splice variants of -
the native and known Adi ponectin, depicted in Locus Link as |ocus Mm

11450 -unde(3 €5s{,on Nunber NM 009605 which is the sequence coding for
the s nous ycoprotein of 247 anino acids. It should be enphasi zed

that the novel inahi&slowim déderiptionsaiY claltAile Will b Biada! A fhey, RECUr ring
- sequences’ - o
a . 13 a vanety of terms, and the meaning of such terins as they should be . '

construed ln accordance with the Invent:on is as. foliows

s “Obes:ty and/or d.'abetes nucleic ac:d sequences”——- the sequence ,
~ shown in any one of SEQ ID NO:1 to SEQ ID'NO:4 and of SEQ ID NO:22 1o
20 . SEQ ID NO: 25 sequences having at least 90% identity (see below, Table 2)
| ‘} to said sequences and fragments (see beiow ‘Table 2) of the above
- sequences of least 15 b.p. Iong These sequences are sequences codmg for
o naturally oceurring, aitemat;ve spllce variants. of the native and known
'j-Adlpcnectln deptcted in Locus Link as Iocus Hs 9370 under Accessuon
25 " } Number NM 004797 which'is. the sequence coding for the human 30kDa
glyccproteln of 244 amino acuds It shiould be emphas:zed thatL the novel
vanants of the present mventlon are naturally occumng sequences resultmg _
o from alternattve sphcmg of Adlponectm and not merely truncated mutated or
B '_: fragmented fcnns of the gene AR . | '
Tis0t L the sequence shown in any one of SEQ D NO:5 o SEQ D NO:9-
and of SEQ ID NO:26 fo'SEQ 1D NO:30; sequences having at least 90% |
denttty (see below) to sald sequences and fragments (see below Table 2)




resulting fromalternative splicing of Adiponectin and not nerely
truncated, nutated or fragnmented forns of the gene. the sequence shown in
any one of SEQ ID NO.10 to SEQID NO1 1 10 and of SEQ ID NO:31 to SEQ ID
NO 32 sequences having at |east 90% identity (see below, Table 2) to said
sequences and fragments (see below, Table 2) of the above sequences of

l east 15 b.p. long. These sequences are sequences coding for naturally
occurring, alternative splice variants of 4the native and known Ghrelin,
depicted in Locus Link as |ocus Hs. 51738 under I s Accession Nunber NM

016362 whi ch it theabowsssieaceodf th 13kDa gl ycoprotein of
117 anmino -acids. It should be enpha gf géegptﬁ) ?ﬁ@seﬁ%wm@éraf@nts of the

POHeRSS Gpgling far gt :
present inven far natuwalbuocdundng SRERRGE égﬁ“@%’dﬁﬁgg{f@gmor

al'ternative  sphiigh elnadnot nmerely truncated
fragnent.ed f or ns ofggﬁjﬁﬁo@f@'p%c’ Ny Yrpicted inhewshivkasilociaMmorgagh SEQ | D

NO 12 to SEQ H[Bﬂmdr&ssmndqmﬁ 0@@) SEO | D NO 39 sequences having.
beHiM ab §§Shc?| 35% Neefasingied ter agment s

at | east 950% E\ see bel ow, =T
(see bel oW, E)‘Q} 819 Yooerelpinvef 2mreinoewidy lt's?@&ld Béeﬁrg?na Zﬁggﬁfhese
: er

sequences ar ethe'StQWé? for .naturally occurring,
splice variants of the ZE S%E%é— Wﬁﬂﬂﬁ“ pfe B@Malh&ib;cudmg séqbrichs Locus

Link as Iocusfeﬁéjmngf@m aberdativeAgs! STAREISS WGO'? 525 B//nl ch is the
'sequenc_e codi, } hun%n 32kDa gl ycopr ote hiferated.ds. It
“shoul d be-enp a5| 2%8 ﬁﬂ@f'e"tﬁ domas of theegenent s of the present invention are:

natural Iy occurri ngt R lternative splicing of
.11- bet'a- HSD and, not nerwzgfrsﬁél\ggﬁéhygg %k&@l“&ﬁﬁa@ﬁéh@ﬂldﬁrm of

“the gene!? t RRILIRIA drio ISEG ID NO21

and gf SEQ | Ry %5 ei?eg D %4?5335%&;5,5%%39’3“%3 |t§5‘§'tsg % 5 -

i dentity (see be % % g &) topaid sequenmessamhilagmeari|ebs bbge bel ow,

Table 2), of Tabee;hﬁ\messeu@% ??%ét %P%ﬁ?fﬁ%ﬁ% These seqliences are
| t ,

‘'sequences codin for natural Ty oceart S@ﬁﬁﬁuenwwents of
the- nhative &R Elglf@t aafusDly @tmurmwdlterﬁah%sﬁhdév {?@ES SP@US Mm

15483 s undeﬁa@mp&s}s 88 ‘which is the seq Bdi ng for.
the nouse.32kDa gl ycoprot elﬁmoy E@gefﬁi‘i‘l[rwuﬁé#rd(sas MOCUSHMIBd?@@uﬁH@:ham zed '

~that  thé noﬁ@e%mﬁm o on are natural ly occursing .
;jsequences eoNM o 686930kh isrlHS%quence coding forthe¥1uman . g e

13kDa glycoprotem of 117 amino acids, It should be emphasrzed that the
novel vanants of the present invention are naturally occumng sequences

| resultmg from ah‘.ematwe splicing of Ghrehn and not merely truncated
L ' mutated or fragmented forms of the gene : - -
| 20 —the sequence shown in any one ofSEQ ID NO 12 to SEQ !D NO 1 8
' ,‘ B and of SEQID NO:33 fo SEQ ID NO: 39 sequences havrng at ieast 90%
: ;dentrty (see below, Table 2) to said sequences and fragments (see below.
: Tabie 2) of the above sequences of !east 15 b. p long. These sequences are

' _' sequences codmg for naturally occurnng,

Y o altematrve splice vanants of the
L 25 . natlve and known 11

- ~beta~HSD depxcted in Locus Link as locus Hs. 3290
L under Accessron Number NM- 005525 which i is the : sequence codmg for the -

human 32kDa glycoprotem of 292 amano acrds ]t should be emphaslzed that -

' ~'-:the
novel var:ants of the present lnvenhon are naturally occurrrng sequences

- ...._;‘-:._Iresuftmg from aitematrve splicing of 11 -beta—HSD and not merely truncated R

- B 30 : "-i‘mutated or fragmented fcm‘ns of the gene

i“i-‘-- the sequence shown ln any one of SEQ lD NO 1 9 to SEQ iD NO 21
anq of SEQ !D NO 40 to SEQ ID NO 42 sequences ha\nng at ieast 90/6 »



resulting fromalternative splicing of
t runcat ed,
t he obesity and/or diabetes related gene variants

fromthe original
Qhesity and SEQ GenBank GenBank Di abetes CGene Vari ation
rel ated Synbol.
Nucl eoti de
type protein '(human)
variant 2 ( '
‘human

- 10

human)

Adi podeeity (saaleelow: 1 ale 2) ta e
fﬁSLE_‘é”Sﬁ " DHEE BB vt WabSRERor AT PG PGS ¢

'of

"11-beta- HSD and not nerely
nmut ated or fragnented forns of the gene. 10 The description of
and their difference
as follows: Table 1
| D Human Mouse
description NO Locus |ID Locus ID. genes Adiponectin
1 -Wr 9370 (11450) APNIsequgnce of the (Variant 1) human wld -
Adi ponectin Nucleotide 2 Variant 2 sequence of .
Adlponectln sequuence of . Variant 3 eq variant 3
géﬁ@eemes ang fragients (gee below,4. (human)

of the (Variant 1)
B R 2 saquence

sequences coding for naturatly occuiring, altematrve splice variants of the
natlve and known 11-beta-HSD, depicted i ln Locus Link as locus Mm. 15483

sequence are sumarized in Table 1.

'_ Under Accession Number NM 008288 which is the sequence coding for the

mouse 32kDa giycoproteln of 292 aminio a0|ds it should be emphas&zed that
the novel variants of the present invention are naturally occumng sequenoes

: resultmg from alternative splicing of 11 beta-HSD and not mereiy truncated
_ 'mutated or fragmented forms of the gene

The descrlptlon of the obeSIty andlor dlabetes related gene vanants
and thelr difference from the onglnal sequence are summanzed in Table 1.

as fotlows - .
| - ~ Table 1
T e | Obesity and’ T T .
SEQ |..~-Diabetes A.‘GenBenk: GenBank . Gene Varniation
B I\Ilg | - related | Llelgumsai?) _L?guu.sl% | Symbol | description
1TNO L enes |t S; SRR
. | Adiponectin IR AR o _NUC|30tldf€ih_
T WT. | 9370 .| (11450) | APM | Soquence o ine
C ] (Varant 1) | o - _human wild type
! profein (human). 7
| Adiponectin | - Nucleotide
2| Variant2- | -. sequence of
N ' |_Variant 2 (human)
. 31 - | Adipenectin - Nucleotide
© 1 Variant3 sequence of
S . L van_antS(hnmarjl '7
R | Acllponectm ' -. . Nucleotide
S A4 Variant4. |- sequence of
L - L : var_ient4 (human)
1. |Adiponectn|{ . | | SeNucleotzdfem'e gl
B AWT | (9370) | 11450 |1 Apm - | - Seduenceo
TR oty 1 T R : mouse wild type ..
o 4 (Varantt) {0 . : L
RREN SRR protein (mouse)
ST Yertant 2 N 'vartantz (mouse):-‘ |
Adiponectin |- | Nucleotide . -
el AR ] sequenceof |
SEPR | Varsant3 N SR o i :
] o : | variant 3 (mouse) | . . -
8 -'Ad[ponectln'h L - Nucleotide ~ - |-



vari ant 2 (nouse)

3 npuse
(rmouse)

Adi ponectin Nucl eoti de

Adi ponectin Nucl eotide 7 sequence of
8 Adi ponectin Nucleotide 6 Variant 4 sequence of variant 4
Vari ant5 sequence of variant 5 nouse

Nucl eotide Ghrelin- WI sequence of the 10 variant 1) (58991) CGHRL.

human wi Il d type
vari ant 2 human

-sequence of
Nucl eotide ~ 13 HSD sequence of

Nucl eoti de HSD sequence of -

t he

1:.

protein
11- bet a-

Ghrelin Nucl eotide 11 Variant 2 sequence of
Nucl eotide 12 HSD - W 3290 (15483) HSDI |

(Vari ant -i)"61 wild type human. -protein 11-beta-

Variant @ variant -2 human
Variant 3 variant 3 human 11-beta

11-beta

Nucl eoti-de -

15 HSP sefidange [0

of

© sequence of

vanant 4 (mouse)

Vari ant 3 vari ant

Adiponécﬁn

Variant5 |

Nucleotide
sequence of

_variant 5 (mouse)

110

| Ghrelin-WT.
(variant 1)

51738

(58991)

(GHRL .

~ Nucleotide

| - sequence of the

human wild type
. protein

| 1

Ghrelin - |
Variant2"" [

Nucleotide

- sequence of

variant 2 (human)

1 " 41-beta- NI R R | -Nucleotide
12 | HSD-WT | 3200 | (15483) | 1211 | sequenceofthe
' (Variant1) | | 5 wild t;ﬁ:e?xman
: 11-beta- Nucleotide
13 - HSD  sequence of
Variant 2 _variant 2 (human) |-

HSD

“{ibetas |-

Variant3 |

Nucleotide
. sequence of

variant 3 (human)

| ] 1i-beta- -Nucleotide
|- 15 | HsD . sequence of
. | Variant4 { variant 4 (human)

16

HSD .

" ibeta- |

| Variant5- .

" Nucleofide
sequence of

| _variant § (human) |

1| H-beta- Nucleotide
1247 |+ HSD “sequence of
- Variant® variant 6 (human)
2| 11-beta- - Nucleotide
2181 HSD . - sequence of

_variant 7 (human) |

'“'j{TQTﬁ

| 'Variant_Y
. 11-betas
HSD-WT

- Nucleotide 1.
sequence of the

| Vanant8 -1

L ariant 1) | mouse wild type,
B IS S protein -
- 11-beta- Nucleotide

|- "sequence of

variant 8 {miouse) |-

1 -11-beta- | -
| Varant9.o | o

~ . Nucleotide - -
7] sequenceof |
- -} varjant 9 (mouse) |

it | - 9370

APM'

~ Witd type human- |
+ | protein sequence.

e .



Variant 4 variant 4 (human) 11-beta- Nucleotide 16 HSD sequence of
Variant 5 variant 5 human). 11-bets- Nucleotide 17 HSD sequence of
Variant 6 variant 6 (hunman) 11-beta- Nucl eotide 18 HSD sequence of
Variant 7 variant 7 (human) 11-beta Nucleotide 19 HSD- wl sequence of the
(Variant 1) nouse wild type, protein 11-beta- Nucleotide 20 : HSD
sequence of Variant 8 variant 8 (nmouse) 11-beta Nucleotide 21 HSD

. sequence of Variant 9 variant 9 .(nouse7 Adiponéctln WIld 22 :. W (Variant "
93711 (11450) APNItype hunan 1 proteln sequence. 7 23 Adlponectln -
Al t er nat i vg Variamn ITII Haton—(Hyman Aciyponectin—24;-Yari 325
Adi ponecti.] .23 Va Adgg Aﬂh dlponeétln- )- > AMana
‘ T uuhanon(thnan)
' ‘ ._24'-'luﬂponecﬂn o
7 | - Variant 3
‘ Adiponectin
- 25 -1 Varant4 - ,
| Adiponectin- [~ - N ' R
26 | WT(Variant | (9370) | 11450 | Apm | VViid fype mouse
[ 'y A R .| protein sequence:
'.27 ﬁuhponecﬁn - o - | Alternative
: Variant 2 . . R R initiation (mouse) -
o - - Alternative 45 |
| amino acids from
' . - . position 111 in the
28 - A&ggﬁ?” wild type protein -
: creating a variant
with 156 amino
- acids (mouse)
- Alternative 58
o | , amino acids from.
1 A - R S ... | position 111.in the
129 - Aslgl?;ricgn L o _ ’% wild type protein -
o ' } - creating a variant
with 169 amino -
R , - acids (mouse)
230" L Variant & - amino acids fong -
i E, . - ; (mouse)
s | Ghrelin-WT | .- | erean 1 A ‘| Wild type human
‘ 31,- (variant 1) |° 1738 1 (58991) | GHRL protein sequence
' ' L Alternative 70
1. , | amino acids from
1 oheal ~ position 35 in the
132 | Varont? wild type protein -
S creating a varant
- with 17 amino |
SRR _ : _acids: (human)
1| M1beta- | - - , SR R o
| 33| HSD-WT | 3200 | (15483 | HODT1 | Wild type human
L leadanety | o - BT pnﬁeu1sequence
R : ' “Deletion of 18-
- O IR ‘I amino acids from
DETY I 3 ':11-'bet‘a.;;_’:-"—,-:"','." ' amino acid 64 in -
|: 34 | HSD Variant| = - the wild type
[ ORI DR THNE S : . protéin and an . SR
I -'altematlve exonof | - .o
' . .| 16 aminoacids |
_-replacmg the rest R




W (Variant WIld type nmouse 26 (V (9370) 11450 APM 1 protei n sequence

Adi ponectin Alternative 27 Variant 2 initiation (nmouse) Alternative 45

am no acids from Adiponectin position 111 in the 28 Variant 3 wild type
protein creating a variant wth 156 am no acids nouse Alternative 58
amno acids from position 111. in the 29 Adiponecfin Variant 4 wld type
protein creating a variant wth 169 am no acids (nouse) Adiponectin

- Short variant 76 30 ami no acids |ong V%Liant 5 (rmouse) Ghrelin- WI WId

type human 31 variant 1) 59738 (58991) RL protein sequence Alternative -
- 70 am.no a¢gids—fyem—GhreHp—positign 35.in the 32 Variant 2 .wild type

‘protein creatingja variant y wth 117 am no +CI ds hupefithe amino acids
o et ] : | - | fronmvamino acid
 165'in the wild
type protein
~_{human) -
- , | - | Alternative 9
11beta- | 4 .| amino‘acids from
3 |HSDVarant| =~ | B amino acid 286
o 3 AR S {. - | creating a variant
: ‘ | with 295 amino
__-acids (human)-
Deletion of 18

{1-beta- - | amino acids from’
I 36 | HSDVariant | - o B -1 amino acid 137 till
4 | : o “amino acid 155 in

' the wild fype

protein (human)
Deletion of 20 -

| 11beta- ) E . {. amino acids from
37 |HSDVarant| S | amino acid 64 {ill
a5 e . e - | amino acid 84 in
o S o - - the wild type
protein (human)
o tbetae | ) 1 L tpgtemiwe
2 . eta- - f - : | initiation at amino
38 _HSD.\éan_ant- [T B e ] acid no. 31in the
: . o S R ‘wild type protein
o . _ . -(human)
| | o EE ‘ _ “Delefion of 48
1 beta- N N amino acids from
-l -39 HSD Vanant I | B amino acid 173 tilf
SO 7| L | amino acid 221 in

- the wild type

Voo . 11-beta- SR R : Proein (human) -

“40° | HSD—wT | © -l | Wildtype mouse |
) adanty | S . {'protem sequence |

| Ll | I Deletion of 32

b Mbeta | a0 o | -amino acids from
o] 41 | HSDVadant{ "~ .} ... -} ... | aminoacid 20fll | -

eyt o b1 L0 | aminoacid 71in |
R IR T SR the.wildtype e

- protein -

Atternatlve 18- .

A Atbetas | e ]
| SR R B ,-am:noacndsfrom
= HSD\éanant L s aminoacid 173 )
S R | ereating avariant |
G | with 192 amino -




11-beta '33 HSD11 WIld type human 33 HSD-WI 3290 (15483) 131 protein
sequence ariant.l1 Deletion of 18 amno acids from 91 beta am no acid 64
in 34 HSD Variant the wild type 2 protein and. an alternative exon of 16
amno acids replacing the rest. 8 of the amno acids fromamno acid 165
inthe wild type protein (human) Alternative 9 11-beta- . am no acids
from35 HSD Variant amno acid 286 3 creating a variant wth 295 am no
aci ds human - Del etion of 18 11-beta- arino acids from 36 HSD Variant am no.
acid 137 till -4 anino acid 155 in ‘the wild ‘type protein human: Deletion
~of 20 11-Dbpta-. . ' ] ' 5
‘amno aci d 82 n- _acids (mouse). |

. SEQID NOS: 1-21 are nucleotide sequences. o ,
-SEQ ID NOS 22—42 are protem sequences encoded by SEQ D NOS 1- )
21, |

| ' Table2
: SEQ ID NO:1-9 Adlponectln vanants '
" SEQID NO:1: NM_004797 T1 | Length 4517
B CTGATTCCATACCAGAGGGGCTCAGGATGCTGTTGCTGGGAGCTGTI"C'
10 TACTGCTATTAGCTCTGCCCGGGCATGACCAGGAAACCACGACTCAAG
‘GBCCCGGAGTCCTGCTTCCCCTGCCCAAGGGGGCCTGCACAGGTTG
GATGGCGGGCATCCCAGGGCATCCGGGCCATAATGGEGCCCCAGGE
- CGTGATGECAGAGATGGCACCCCTGETGAGAAGGGTGAGAAGGAGA
' TCCAGGTCTTATTGGTCCTAAGGGAGACATCGGTGAMGCCGGAGTACE
15 A"CGGGGCTGAAGGTCCCCGAGGCTTTCCGGGAATCCAAGGCAGGAAAG7 |
- GAGAACCTGGAGAAGGTGCCTATGTATACCGCTCAGCATTCAGTGTGG |
 GATTGGAGACTTACGTTACTATCCCCAACATGCGCATTCGCTITACCAA
. -GATCTTCTACAATCAGCAAAACCACTATGATGGCTCCACTGGTAAATTC
. CACTGCAACATTCCTGGGCTGTACTACTITGCCTACCACATCACAGTCT
20 ATATGAAGGATGTGAAGGTCAGCCTCTTCAAGAAGGACAAGGCTATGC
- TCTTCACCTATGATCAGTACCAGGAAAATAATGTGGACCAGGCCTCCG
- GCTCTGTGCTCCTGCATCTGGAGGTGGECGACCAAGTCTGGCTCEAG |
 GTGTATGGGGAAGGAGAGCGTAATGGACTCTATGCTGATAATGACAAT
.. GACTCCACCTTCACAGGCTTTCTICTCTACCATGACACCAACTGATCAG
- 25 CACTAACTCAGAGCCTCCTCCAGGCCAAACAGCCCCAAAGTCAATTAA
| AGGCTTTCAGTACGGTTAGGAAGTTGATTATTATTTAGTTGGAGGCGTT
) ‘.,;f.TAGATATTATTCA'!TCATTTACTCATTCATTTATTCA'!TCATTCATCAAGT S
. - AACTTTAAAAAAATCATATGCTATGTTCCCAGTCCTGGGBAGCTTCACA
. AACATGACCAGATAACTGACTAGAAAGAAGTAGTTGACAGTGCTATTIT -
S v31)_".g"_"iGTGCCCACTGTCTCTCCTGATGCTCATATCAATCCTATAAGGCACAGG B -
L 5’7GAACAAGCATTCTCCTGT“HTTACAGATTGTATCCTGAGGCTGAGAGAG‘ PR




1 1d type rotein (human) Alternative 1l-beta- initiation at amno
ggeHgb garygnt gcid no.(31 inthe 6 wld typeprotein (human .PFIeglon.ﬁL
48 11-beta= amno acids from 39 HSD Variant amno acid 173 ti VVIdaP1 0
acid 221 in the wild type rotein (hunan) 11-beta 40 HSD - W - f¥8n1
nmouse ariant 1 protein sequence Deletion of 32 11-beta am no acids rom
41 HSD Varianf amno acid 29 till 8 amno acid 71 in the wld typg 1;3 o
Al ternative 19 11-befa amino acids from ;42 NSD: Vananf- arrii no. aci

192 amino 9 aC|d§ mouse SEQ ID NCS:. 1-21 are
e ng,D yariant with 1S rotei n sequences encoded by

glég' oot ',\gg 1%@@%&@&&8&3&0&&%& AAGTGACAGTGCTAGAAAT
R CAAACCCAGAGCTGTGGACTTTGﬂ’CACTAGACTGTGCCC’I‘T{TATAGA
GGTACATGTTCTCTTTGGAGTGTTGGTAGGTGTCTGTTTCCCACCTCAC
o CTGAGAGCCATTGAATTTGCCTTCCTCATGAATTAAAACCTCCCOCAAG
5. CAGAGCTTCCTCAGAGAAAGTGGTTCTATGATGAAGTCCTGTCTTGGA
- - AGGACTACTACTCAATGGCCCCTGCACTAGTCTACTTCCTCTTACCTAT
n (GTCCCTTCTCATGCCTT TCCCTCCAACGGGGAAAGCCAACTCCATCTC
o TAAGTGCTGAACTCATCCCTGT!‘CCTCAAGGCCACCTGGCCAGGAGCT
', TCTCTGATGTGATATCCAu [TTITTTTTTTTTGAGATGGAGTCTCACTC
0 TGTCACCCAGGCTGGAGTACAGTGACACGACCTCGGCTCACTGCAGC |
o CTCCTTCTCCTGGGTCCAAGCAATTATTGTGCCTCAGCCTCCCGAGTA
: "GCTGAGACTYCAGGTGCATTCCACCACACATGGCTAATT!TTGTATHT
- TAGTAGAAATGGGGTTTCGTCATGTTGGCCAGGCTGGTCTCGAACTCE
R TGGCCTAGGTGATCCACCCGCCTCGACCTCCCAAAGTGCTGGGATI"A
Y CAGGCATGAGCCACCATGCCCAGTCGATATCTCACTI’ITTATI’TTGCCA
S TGBATGAGAGTCCTGGGTGTGAGGAACACCTCCCACCAGGCTAGAGG
o CAACTGCCCAGGAAGGACTGTGCTFCCGTCACCTCTAAATCCCTTGCA .
L GATCCTTGATAAATGCCTCATGAAGACCAATCTCTTGAATCCCATATCT
o ACCCAGAATTAACTCCATTCCAGTCTCTGCATGTAATCAGTTTTATCCA
a0 CAGAAACATTTTCATTTTAGGAAATCCCTGGTTTAAGTATCAATCCTTGT |
o -_iTCAGCTGGACAATATGAATCWCCACTGAAGTTAGGGATGACTGTGA
= TTTTCAGAACACGTCCAGAATTTTTCATCAAGAAGGTAGCTTGAGCCTG
o AAATGCAAAACCCATGGAGGAATTCTGAAGCCATFGTCTCCT]’GAGTA
CCAACAGGGTCAGGGAAGACTGGGCCTCCTGAATTTATTATTGTTCTTT
s AAGAATTACAGGTTGAGGTAGT TGATGGTGGTAAACATTCTCTCAGGA |
o GACAATAACTCCAGTGATGTTT!TCAAAGA’ITITAGCAAAAACAGAGTA e
R AATAGCATTCTCTATCAATATATAAATT TAAAAAACTATCTTTTITGCTTAC |
:.._-.f_"-"'AG'ITITAAA‘ITCTGAACAATTFCTCTI’ATATGTGTATI‘GCTAATCATTAAGA
'_':_"'_-f‘-;:GTATTATTTI‘ITCCACATATAAAGCWTGTCTTI‘ITGTTG?TG’ITGTI‘G‘IT R
'}mAAGATGGAGTTTCCCTCTGTTGCCAGGCTAGAGTGCAGTGGCATG S

CTCAGCCTCCCGAGTAGCTGGGACCACAGGTGCCTACCACCATGCC‘ S

PJCTCGGCTWKHGCAACCﬂﬁGCCTCCCAGGTH%AGCGATKﬂTCﬂ32i o



SEQ I D NO 1-9 Adi ponectin variants: SEQ ID NO 1: NM 004797 _T1 | Length 4517
CTGATTCCATACCAGAGGGGCTCAGGATGCTGT TGCTGGGAGCTGTITC 10
TACTGCTATTAGCT CTGCCCGGGCAT GACCAGGAAACCACGACTCAAG
GGCCCGGAGT CCTGCTTCCCCT GCCCAAGGEEGECCTGCACAGGT TG
GATGGCGGEECAT CCCAGGGCAT CCGGECCATAAT GEGGGECCCCAGEC

CGT GATGGCAGAGAT GGCACCCCT GGT GAGAAGGGT GAGAAAGGAGA

TECAGGTCTTATTGGTCCTAAGGGAGACATCGGTGAAA. GTACC |'s
CGGGGCTGAAGGTCCCCGAGGCTTTCCGGGAATCCAA GGAAAG |
GAGAACCT GGA C] :
CATTGGAGA A PG CACCATA"ITGGCC
- GATCTTCTACAAGSTAAVTASAACEETIHEA A@ CCGCCTCCATTGTG
. CACTGCAACATTC. CTGGGCTGTACTACTTTGCCTACCA GTCT 20 .

A SAGAAAS SN OGAGTATEAGAGAGGGATGAAGA

- ATATGAAGGATETGAAE

@W@T@TTGTGAATGTCA

CREEABAARAE PTG @&%@TACTGTAAGCAAGAAA
GACTCCACCTTCACAGGCnCTTCTCTACCATGACCAACTGATCAC 25
" CACTAACT CAGAGEGTE AHEABCATTAA :

e

TITCCCTCCCGATATC

i e et

CAAACCCAGACIEF Gmmmmmmm GICIG3T (BMD@@CAAAGAGGAGAGAG

GGTACATGTT AG
- CTGAGAGCCA TSN %&M%CWGCMCTCATT
 CAGAGCTTCCTSAREFAAET W@i@%@@@ TCACTGAGTCAGGA
: AGGACTACTACTCAATGGCCCCTGCACTCT A

| ; AAGTTAGGGGTATGT
: TM@%%E@W%W%%%@ﬁMQA@MM@G %
' AGAGTGGATGATAGATGCAAAATAATACCTGTCCACAAGAAACTCTTAA
. TGCTGTGTTTGAGCTTTCATGAGTTTCCCAGAGAGACATAGCTGGAAA
| 'ATTCCTATTGAmTCTCTAAAATrrCAACAAGTAGCTAAAGTCTGGCTA .
~ TGCTCACAGTCTCACATCTGGTGGGGGTGGGCTCCTTACAGAACACG
20 CTTTCACAGTTACCCTAAACTCTCTGGGGCAGGGTTATICCTTTGTGGA
ACCAGAGGCACAGAGACAGTCAACTGAGGCCCAACAGAGGCCTGAGA
 GAAACTGAGGTCAAGATTTCAGGATTAATGGTCCTGTGATGCTTTGAA |
- GTACAATTGTGGATTTGTCCAATTCTCTTTAGTTICTGTCAGCTITIGCTT |
L CATATATFITAGCGCTCTATTATTAGATATATACATGTFI‘AGTATTATGTC
25 TTATTGGTGCATTTACTCTCTTATCATTATGTAATGTCCTTICTTTATCTGT
o GATAA'ITTTCTGTGTTCTGAAGTCTACTTI‘GTCTAAAAATAACATACG CA
- GTGAACTTGCTITTCTTTCTICCTTCCTTTCTTTICTICCTTCETITCTITG
T TCTCTCTCTCTTTCCTFCCTTCC"ITCCTCCTITTCTCTCTCTCTCTCTCT
R CTCTCTCTT‘ITCTTGACAGACTCTCGTI'CTGTGGCCCTGGCTGGAGTI"C
L 30 AGTGGTGTGATCTTGGCTCACTGCTACCTCTACCATGAGCAATTCTCCT -
“ ;fff,_;-_',.GCCTCAGCCTCCCAAGTAGCTGGAACTACAGGCTCATGCCACTGCGC S
E ;_i_:1.':'CCAGCTAATT"ITTGTATTTTTCGTAGAGACGGGG’I‘ITCACCACATTCGT DR



CCAACA !

_-AAGAATTA oF AL ) "S0o i _

A GAWTMUCWRWM?W% |
AATAGCATTCTCTATCAATATATAAATTTAAAAAACTA , Al

- AGCCTAAT TTAGRAFARGHD

TG TATTT Tk A TR T TACKA AT CAACATGCOCATTC

AATAAA AAAQ.
- GAGITGTTCTGAEAT
) TTCTGTAT,Q;TCCTTCTGTTCT

TCTCTGATGTGATATCCAC GAGATGGAGICTCACTC i o

TGT CACCCAGGECT GGAGTACAGT GACACGACCT CEGECTCACTGCAGC
CTCCTTCTCCTGGGTICCAAGCAATTATTGT GCCTCAGCCTCCCGAGTA
GCTGAGACTTCAGGTGCATTCCACCACACATGGCTAATTI TI " GTATTTT
TAGTAGAAATGGEGGT TTCGT CATGT TGECCAGGCTGGTCTCGAACTCC
TGGCCTAGGT GATCCACCCGCCTCGACCTCCCAAAGTGCTGEGATTA i s

"~ CAGGCATGAGCCACCATGCCCAGTCGATATCTCACTTTTTAN | 1 GCCA
' TGGATGAGAGT CCTGGGT GTGAGGAACACCTCCCACCAGELTAGAGG
- CAACT GCCCAGGAAGGACT GTGCUCCGT CACCTCTAAATCCCTTGCA

MAGW@WM@‘ACCCGCCTCGGCCTC |

ACCCAGAATT A C'l_GCATG'l_AATCAG'l_TTTATCCA
A A TRl

_ CAGAAACATT] %%E@W@@ACCTGGTCAACW
TCAGCT GACMTAFEASK o .
TTT" 1 c:AGAAcAc;GTccAG.A%(ﬁTr . %@ECATGT”\CWAAA

CTCCT ATTATTGITCTTT 25
IR AR AP VSRR T TTAATTGGTGTT

AGT| TTAAATTCTGAACAATTTCTCTTATATGTGTATTGCTAATCATTAAG

* GTATTATT n- T-rCCA%WF TGITGIT TGTT B
30TTTAAGATGGAGTT M—é& -

 ATCTCGECTTABTGHACCTHO(

GOTISRAGETT 66@@%@% GGGA,
CCTCAGCCT COOGAGT AGCT GBGACCACAGGT GOCT ACCACCATGOC 75 GGAATCCAAGGC

CACAGAGCRICTAT. PmTACCGCTCAG CATT

GGTGAGAGT. AWWMWQWJW@@mTATGATGGCTCCA
TTCACAACA AAAACCCAAAATATTAT CTACTGTAAGCAA

A GAAA
NAZARLS ﬁ@ﬁm@l@@@ﬁmﬂmcmcm@ccmcc

GACAAGGCTATGCTCTTCACCTATGATCAGTACCAGGAAAATAATGTG
. GACCAGGCCTCCGGCTCTGTGCTCCTGCATCTGGAGGTGGGCGACC
- ‘ AAGTCTGGCTCCAGGTGTATGGGGAAGGAGAGCGTAATGGACTCTAT

GCTGATMTGACAATGACTCCACC"ITCACAGGCTTTC'ITCTCTACCAT

S GACACCAACTGA
20
SEQIDNO3: NM | 004797 T3 | Length 718

L. T@FGTTKACAGACTGCATGTAGT ‘

o CTGATFCCATACCAGAGGGGCTCAGGATGCTGTTGCTGGGAGCTG'ITC |

T : TACTG CTATTAGCTCTGCCCGGGCATGACCAGGAAACCACGACTCAAG‘ .

I GGCCCGGAGTCCTGCTTCCCCTGCCCAAGGGGGCCTGCACAGGTTG
s GATGGCGGGCATCCCAGGGCATCCGGGCCATAATGGGGCCCCAGGC ‘
' CGTGATGGCAGAGATGGCACCCCTGGTGAGAAGGGTGAGAAAGGAGA-'
o TCCAGGTCTTATTGGTCCTAAGGGAGACATCGGTGAAACCGGAGTACC

CGGGGCTGAAGGTCCCCGAGGC'!TTCCGGGAATCCAAGGCAGGAAAG

B _AGAACCTGGAGAAGGTGCGTI'ACTATCCCCAACATGCCCATTCGCTT

;TACCAAGATCTI‘CTACAATCAGCAAAACCACTATGATGGCTCCACTGGT BRI
AAATTCCACTGCAACA’ITCCTGGGCTGTACTACTFTGCCTACCACATCA B
., ‘AGTCTATATGAAGGATGTGAAGGTCAGCCTCTTCAAGAAGGACAAGG SR



TACCCTCAGGTGCTACACAGTATAGT TCTAGGGI TTCCCTCCCGATATC 1o
AAAAAGACT GT GECCTGCCCAGCTCTCGTATCCCCAAGCCACACCATC
TGCECTAAATGCGACATCATGI TTTCTGGT GATGCCCAAAGAGGAGAGAG
GAAGCTCTCTTTCCCAGAT GCCCCAGCAAGT GTAACCTTGCATCTCATT
GCTCTGECTGAGT TGTGTGCCTGT TTCTGACCAAT CACTGAGT CAGGA
GGATGAAATATTCATATTGACT TAATTGCAGCT TAAGT TAGGGGTATGT
AGAGGTATTTTCCCTAAAGCAAAAT TGGGACACTGT TATIGAGAAATAGG

- AGAGT GGATGATAGATGCAAAATAATACCTGTCCACAACAAACTCTTAA

~ TGCTGTGTTTGAEATE Tﬁéﬁ%@
- ATTCCTATTGATI Tf CTW AAAATTTCAACAAGT%%AAAGTCT TAATGTGGACCAGG
; _TGCTCACAGTG:‘F@Z& TUCTLED (@M T@E&@AG@E@@BCGACCAAGTCTGG

CTCTATGCTGATAAT

. GAAACTGAGGT%@AFHA@G@@A@@T@@A@%@WACoATGACAcc;AACT
. GTACAATTGTGGATTTGTCCAATTCTCTTTAGITCTGTCAGCTTTTGCTT

'CATATATPTf AGBGCTCT ATTATTAGATATATACATGITTAGTATTATGIC 25
ATATTGGTGCATTTACTCTCTTATCATTATGTAATGICCTTCTTTATCTGT
- GATAATTTTCTGIGTTCTGAAGTCTACT! TGTCTAAAAATAACATACGCA

. CTCAACTTCCTTTTCHHC DI YCRINTOI478ZTT B TmrTTC o
TCTCTCTCTCTIICCTECCTTOGT TCCTCCTTTTCTCT
CTCTCTCTTI ﬁ@m@&&ﬂﬁ@éﬁ%ﬁ@ﬁﬁ%@@%@mﬁﬁ@@m%%ﬂ@ﬁc

- AGTGGTGT 5 . A
| GCCTCAGCC?"IT TS CCAGGACTCAAG

CCACCT. MTTMWGAWWWGGGGETGCACAGGWG

el Tl _ G ﬁATGGGGCCCCAGGC
G A R A TR TS oRoMAOoAoA
. TGGGTATAAT TIEOMGCETA ARBEAT SEGEAGASHTEZEGTGAAACCGGAGTACE o
.- TAGACAATTTATAT ce Mc%%&é%ﬁemgm

XCAATL ﬁ@é@ﬁ@@@@m@hmemﬂcmmme :
g GATTGGAGACTTACGTTACTATCCCCAACATGCCCATTCGCTTTACCAA
. GATCTI’CTACAATCAGCAAAACCACTATGATGGCTCCACTGGTAAATTC
i CACTGCAACATTCCTGGGCTGTACCTTCACAGGCTI‘TCTI‘CTCTACCAT

GACACCAACTGA '

20
. sEQD NO5 U37222_ T4 |Length 1306 WT |
.ATGAGACCTGGCCACTTTCTCCTCATTI‘CTGTCTGTACGATTGTCAGTG |
- GATCTGACGACACCAAAAGGGCTCAGGATGCTACTGTTGCAAGCTCTC
. CTGTTCCTCTTAATCCTGCCCAGTCATGCCGAAGATGACGTTACTACAA |
25 CTGAAGAGCTAGCTCCTGCTTTGGTCCCTCCACCCAAGGGAACTTGTG
. CAGGTTGGATGGCAGGCATCCCAGGACATCCTGGCCAGAATGGCACA
| CCAGGCCGTGATGBCAGAGATGGCACTCCTGGAGAGAAGGGAGAGAA |
. AGGAGATGCAGGTCTTETTGGTCCTAAGGGTGAGACAGGAGATGTTG
O 'GAATGACAGGAGCTGAAGGGCCACGGGGCTTCCCCGGAACCCCTGG -
S 30 CAGGAAAGGAGAGCCTGGAGAAGCCGCTTATGTGTATCGCTCAGCET -
SN ;TCAGTGTGGGGCTGGAGACCCGCGTCACTG'ITCCCAATGTACCCA‘ITC
R GCTTTACTAAGATCTTCTACAACCAACAGAATCATTATGACGGCAGCAC




CAGTGTGEGATTGGAGACT TACGT TACTATCCCCAACATGCCCATTC

GCTTTACCAAGATCT TCTACAATCAGCAAAACCACTATGATGGECTCCA
CTGGTAAATTCCACTGCAACATTCCTGGGCTGTACTACTTi " GCCTACC

ACATCACAGT CTATATGAAGGATGTGAAGGTCAGCCTCTTCAAGAAG i s
GACAAGCCTATGCTCTTCACCTATGATCAGTACCAGGAAAATAATGT G
GACCAGGECCTCCGECTCTGTGCT CCTGCAT CTGGAGGT GGECGACC

- AAGTCTGGCT CCAGGT GT AT GGGGAAGGAGAGCGTAATGGACTCTAT _ :

- GCTGATAATGACAATGACTCCACCTTCACAGGCTTTCTL ACCAT GACACCAACTGA 20 SEQ ID.

3: NM 00 7 T3 | Lenagth 718
mmTTmfm%mwmmmmmmcom

TACTGCT Ao c Vggi:TCTl'CAAGAAGGAC.
GATGGCGGGCA?tmmemamcmecmzz:«I@MG@?@m@ggggA GGAAAAGAATGTGGAC
XS @@@M“@@GGTGGGAGACCAAGT |
WGGA@AGGT%TTEWWMTGGACTWMGCAG
e:rr p CRTTAL mm%ETCTACCATGATAC

(LS i

@%@g@p@@@A@AATCATGGAA

A W@%@TARCAGAATGAAAATCA

' GGCCOGGAGT 'CCCCTGCCCAAGCACAGGTTG
- GATGGOGGGCATOOEASEATEG » SGATGACTGTCTGGAAGTAG

CGT %Tm%R%%ﬁWﬁ%%AﬂGWCACMMACCC

S TATAATGTAAATATGAAATACAGTGATTACTCTFCTCACAGGCTGASTGT
L 15 "-?_ ATGAA'I"TCTAAAGACCCATAAGTATFAAAGTGGTAGGGATAAATFGGAA

o AAAAAAAN\AAAAAAAAGAAAAACTFFAGAGCACACTGGCGGCCG'ITAC
CUTAG

R SEQIDNOG U37222 T2|LENGTH 1184 .
20 - GCTCATTCATC'ITI’TAATI’CACCCATAAAGGCﬂTGAAAACTAAGGCTG
o GAGATGAACTTATAGGAGCCTGCCAGGCCGTGGAGAGTGAGGAAGCA
L GAGATGACGGAGATGATGTCTTI‘CCTTGTCCTGTGAAATGGATTGTGG -
GTAGAGGT["CCGGAGATAATGCCTCTFGCTGGAAACAGTCTGGGCAGT
e TCTGTTCCCGCCATTCACAGAATI‘CTTCTCACTFI‘CTAGGTCTFCTTGG
Co2s TCCTAAGGGTGAGACAGGAGATGTTGGAATGACAGGAGCTGAAGGGC
S CACGGGGCTTCCCCGGAACCCCTGGCAGGAAAGGAGAGCCTGGAGA B
LT AGCCGCTTATGTGTATCGCTCAGCGTTCAGTGTGGGGCTGGAGACCE
.7 BCGTCACTGTTCCCAATGTACCCATTCGCTTTACTAAGATCTTCTACAA. g
i ":-"-;{_'CCAACAGAATCATTATGACGGCAGCACTGGCAAGTTCTACTGCAACAT f" -
0 CCGGGACTCTACTACTTCTCTTACCACATCACGGTGTACATGAAAGAT:_7’;;

ACCAGTATCAG GAAAAGAATGTGGACCAGGCCTCTGGCTCTGTGCTC e



TCCAGGT CTTATTGGT CCTAAGGGAGACAT CGGT GAAACCGGAGTACC
CGGEGECTGAAGGT CCCCGAGECT TTCCGEGAAT CCAAGGECAGGAAAG ' 51
GAGAACCTGGAGAAGGT GCCTATA ATACCGCTCAGCATTCAGIGIGG
GATTGGAGACTTACGT TACTATCCCCAACATGCCCATTCGCTTTACCAA
GATCTTCTACAATCAGCAAAACCACTATGATGGECTCCACTGGTAAATTC
CACTGCAACATTCCTGEECTGTACCTTCACAGCCTTTCTTCTCT. ACCAT GACACCAACT GA 20 SEQ ID
NO 5: U37222 T1 J Length: 1306 Wr - . 15 '
ATGAGACCTGGCCACTTTCTCCTCATTTCTGTCTGTACGATTGT CAGT G

GATCT %C@WWWWWW@CAGGTGTATGGGGA ‘

* CTGTTCCTCTTAATCCT GCOCAGT CAT GOCGAAGATGACGT TACTACAA 2
- CTGAAGAGCTA @@i‘&ﬁf?ﬁ%m@é@&wCMCGACTCTACATT |

l-GAATGACA
CAGGAAAEGAGA

~TCAGTGT , TEOy
T nCT &1 COAg , TATARANAATAATTTGTG
- TGGCAAGT TCTACKDAGTS CTCTB@EIATCCACGACTCTTACAT
- ATCACGGTGT
ST, A AR A GAT H SONATGEGGGCTTCACAA
CAGGCCTCT WW@TWT&W CTGCTCACTG

' CTGGCTCCAGGT GTATGGGGATGEEGACCACAAT GCACT CTATGCAG .
~.ATMCGI@AAM@%&MTTW@WATW@@EWWATATGAMTACAGT :

 CAACTGACT GRAAGT A
 CAGTCGACACRETTTCAG ‘i mm%% AAAGACCCATAAGT

TTTGAGAGT ORI GARTET SDIMSBCATARGT AT TCTTCATTAAA | 0
CGACTTTATAAAAAATAATTTGT GTTCCTAGT CCAGAAAAAAAGGCACT
- CGCTGGTCTCCACGACTCTTACATGGT AGCAATAACAGAATGAAAATCA

- CATTTGGT ATMI%EWQ\TT% Gﬁﬁl’ @WG |
15  ATGAGACGTGGCCACTTTCTCCTCATTFCTGTCTGTACGATTGTCAGTG
" GATCTGACGACACCAAAAGGGCTCAGGATGCTACTGTTGCAAGCTCTC
- CTGTTCCTCTTAATCCTGCCCAGTCATGCCGAAGATGACGTTACTACAA |
-* CTGAAGAGCTAGCTCCTGCTTTGGTCCCTCCACCCAAGGGAACTTGTG
- :.--CAGGTTGGATGGCAGGCATCCCAGGACATCCTGGCCACAATGGCACA
- 20 . CCAGGCCGTGATGGCAGAGATGGCACTCCTGGAGAGAAGGGAGAGAA
. AGGAGATGCAGGTCTTCTTGGTCCTAAGGGTGAGACAGGAGATGTTG
- GAATGACAGGAGCTGAAGGGCEACGGGGCTTCCCCGGAACCCCTGE.
| CAGGAAAGGAGAGCCTGGAGAAGCGGCGTCACTGTTCCCAATGTACC

~ . CATTCGCTTTACTAAGATCTTCTACAAGCAACAGAATCATTATGACGGC |
o tast AGCACTGGCAAGTTCTACTGCAACA’ITCCGGGACTCTACTACTTCTC‘IT .

£ .-_".ACCACATCACGGTGTACATGAAAGATGTGAAGGTGAGCCTCTTCAAGA -

CRNRENIN 1_'AGGACAAGGCCGTI'CTCTTCACCTACGACCAGTATCAGGAAAAGAATG-‘

"© . TGGAGCCAGGCCTCTGGCTCTGTGCTCCTCCATCTGGAGGTGGBAGAC
Lo CAAGTCTGGCTCCAGGTGTATGGGGATEGEGACCACAATGGACTCTA
730" TGCAGATAACGTCAACGACTCTACATTTACTGGGTTTCTTCTCTACCAT

Lo :".i_"-;f.GATACCAACTGACTGCAACTACCCATAGCCCATACACCAGGAGAATCA Co
s TGGAACAGTCGACACAC‘ITTCAGCTTAGTI’I'GAGAGATTGATTF!’ATTG ‘_:;_ TR




ACCATGCTAI I 1 I I CTGCTCACTGTACACAAATATTGTTCACATAAACCC
TATAATGTAAATATGAAATACAGTGATTACTCTUCTCACAGECTGASTGT i s
ATGAATTCTAAAGACCCATAAGT ATTAAAGT GGTAGGGATAAATTGGAA
AAAAAAAAAAAAAAAAAGAAAAACT TTAGAGCACACTGECGECCGITAC TAG SEQ 1D NO: 6 @ U37222
T2.1 LENGTH: 1184 20 GCTCATTCATCTTTTAATTCACCCATAAAGGCTTTGAAAACTAAGCECTG
GAGATGAACT TATAGGAGCCT GCCAGGCCGT GGAGAGT GAGGAAGCA
GAGATGACCGAGATGATGICTTTCCTTGTCCTGTGAAATGATTGT GG

GTAGAGGT TCCGGAGATAATGCCTCTTGCTGGAAACAGT CTGGECAGT

| ¥%ﬂmm$§éﬁﬁéﬁ§§é§e§@r@mmcmﬂm

.C CTTeC XK WCTAGTCCAGAAAAAAAGG .
| GCGTCAUGTTC%@%@%M@WMCMTMCAGMTGM |
' i A acATACTG TCTGGA

SO<TCCGGGACTCTACTACTTCTCTTACCACA

GT GAAGGT GAGCETEHRRE MWNW@WATATTGWCACATAA
GACCAGTATCAGAMAGAATSTCE CCY

CTCCATCTGGAGS %‘ee’ G RENE AEMCTETTCTCACAGGCTG
TACTGGOTTTCIIC CTACCATGATACCAACTG%%%AGTGGTAGGGATWT
GOCCATACA TCATGGAACAGTCGACACACTTTCAGCTTA s+

GI TTGAGAGATTGATTTTATTGCT TAGTTTGAGAGTCCTGAGTALTATCC
ACACGTGTACTCACTTGTTCATTAAACGACTTTATAAAAAATAATTTGTG

- TTCCTAGRGCAGAAAA/SRCIDAD U STECACENGHGT AT R -
GGTAGCAATAAW‘ GGTAT TCACAA
- TATTCGCATGA 1‘&¢KﬁﬁﬁmGTAmAﬂGTCAGTG .
- TACACAAATAT MAAREEN M
TENEGEE %CTA@FWK@@TAAATTGG

GATTACTCTTCTCACAGGCTGA AL
.SEQ I'D NO 7CI@WQQWW’ED@TBCGQ@@WTGCCGAAGATGACGTTACTACAA

ATGA@@GGC%%@M&R%%EWE&%%%%&%%TACCCAAGGGAACTTGTG
: - CAGGTTGGATGGCAGGCATCCCAGGACATCCTGGCCABAATGGCACA
- CCAGGCCGTGATGGCAGAGATGGCACTCCTGGAGAGAAGGGAGAGAA
. AGGAGATGCAGGTCTTCTTGGTCCTAAGGGTGAGACAGGAGATGTTG
./ GAATGACAGGAGCTGAAGGGCCACGEGGCTTCCCCEEAACCCCTGE
~ CAGGAAAGGAGAGCCTGGAGAAGCCGCTTATGTGTATCGCTCAGCGT -
20 - TCAGTGTGGGECTGGAGACCCGCGTCACTGTTCCCAATGTAGCCATTC
. GCTTTACTAAGATCTTCTACAACCAACAGAATCATTATGACGGCAGCAC -
~ TGGCAAGTTCTACTGCAACATTCCGGGAGTCTACATTTACTGGCTTTCT
~+ TCTCTACCATGATACCAACTGACTGCAACTACCGATAGCCCATAGACCA .
- -+ GGAGAATCATGGAACAGTCGACACACTTTCAGCTTAGTTTGAGAGATT |
v 25 GATTTTATTGCTTAGTTTGAGAGTCCTGAGTATTATCCACACGTGTACT
" .CACTTGTTCATTAAACGACTTTATAAAAAATAATTTGTGTTCCTAGTCCA
. GAAAAAAAGGCACTCCCTGGTCTCCACGACTCTTACATGGTAGCAATA
R ACAGAATGAAAATCACAT]TGGTATGGGGGCTI‘CACAATATTCGCATGA R
.. CTGTCTGGAAGTAGACCATGCTATTTTICTGCTCACTGTACACARATAT ~
30. " TGTTCACATAAACCCTATAATGTAAATATGAAATACAGTGATTACTCTTC -~~~
TCACAGGCTGAGTGTATGAATTCTAAAGACCCATAAGTATTAAAGTGGT P
Vo ':AGGGATAAATTGG | B




GATCTGACGACACCAAAAGGGCT CAGGATGCTACTGT TGCAAGCTCTC
CTGTTCCTCTTAATCCT GCCCAGT CATGCCGAAGATGACGT TACTACAA
CTGAAGAGCTAGCTCCTGCT TTGGTCCCTCCACCCAAGGGAACTTGTG

CAGGT TGGAT GGGAGGCAT CCCAGGACAT CCTGECCACAATGGCACA 20
CCAGGCCOGT GATGGCAGAGATGGCACT CCT GGAGAGAAGGGAGAGAA
AGGAGATGCAGGTCTTCTTGGT CCTAAGGGT GAGACAGGAGATGLTG
GAATGACAGGAGCT GAAGGGCCACGGEGGECT TCCCCGGAMGTCCT GG

- CAGGAAAGGAGAGCCT GGAGAAGCCGCGTCACT GTTCCCAATGTACC ,
- CATTCGCTTTACTAAGATCTTCTACAACCAACAGAATCATTATGACGGC 25
- -AGCACTGGCAAGT TCTACTGCAACAT TCCGGGACTCTACTACTTCTCTT .
. ACCACATCACGGTGT@W@QGJW&L}GEN@W@@@A

 AGGACAA : | o
RSV TS s T GTACGATTGTCAGTG

' CAAGT CTCCCTGAACTUAC CACHET |
- TGCAGATAA CAACGACTCTACAT%%TTCTTC%? %@TGTTGCAAGCTCTC- .
GATA @@ﬁm&@& TREICHA0 CARTERTBGEEIOAGATGACGTTACTACAA

Ao e AR R R BRIk e dhaceomcTToTs

| TTAAACGACTTUA&WGMJ@'@Wﬁ@W@@CCACATAAAAATAT'

. CACTCCCTGGT(T. - CCA CTCTTACATGGTAGCAATAACAGAATGAA

" AATCACATT TSt PAPLBGACCICTCAARIPGIGCCAAAATATGG
-GT. AGACCATG@)Q@H@ CACAAATATTGTTCACATAA

- ACCCTATAATGTAAATA A TTACTCTTCTCACAGECTG

- AGT GT AF@AATTCT AAAGACCCATAAGT ATTAAAGTGGTAGGGATAAAT  TGG 10, SEQ | D NO 8:
U37222_T4 ATGAGACCT GBOCACTTTCTCCTCATTTCTGTCTGTACGATTGTCAGTG

. GATCTGACGA mﬁA@ﬁGTTGCAAGCTCTC
CTGTTCCTCTTAA@ .

L 15 CAACCCAGCTGAGGCGA‘EGCCCTCCCCAGGGACCGTCTGCAGCQTCC .
o ‘ TGCTCCTCGGCATGCTCTGGCTGGACTTGGCCATGGCAGGCTCCAGC T
| "ITCCTGAGCCCTGAACACCAGAGAGTCCAGCAGAGAAAGGAGTCGAA
| B GAAGCCACCAGCCAAGCTGCAGGCCCGAGCTCTAGCAGGCTGGCTCC, |
U o GCCCGGAAGATGGAGGTCAAGCAGAAGGGGCAGAGGATGAACTGGA -
. 20 AGTCCGGTTCAACGCCCCCWGATGTTGGAATCAAGCTGTCAGGGGT .
' : TCAGTAC CAGCAGCACAGCCAGGCCCTGGGGAAGTTTCTTCAGGACA
: TCCTCTGGGAAGAGGCCAAAGAGGCCCCAGCCGACAAGTGATCGCCC
; ACAAGCCTTACTCACCTCTCTCTAAGTTTAGAAGCGCTCATCTGGCT[T
L - TCGCTTG CTTCTGCAGCAACTCCCACGACTGTTGTACAAGCTCAGGAG
25 .7'\.GCGAATAAATGTTCAAACTGTATGCTGATGTFCCAAATGGGAAWYA’!T N
-TCAAAGAGGAAAAGTTAATATTTTACT"ITAAAAAAATCAAAATAATAC

SEQ ID NO11 NM 016362 T2|Length 579 L
o j‘f.i_ACTCTGGATGGGTGCTGTITAGACAAACGCCGTCTCCTATATAA‘GACC S
.30 TGACAGCACAGGCACCACTCCGCCAGGACTGCAGGCCCACCTGTCTG . .
L "E-'_:A."CAACCCAGCTGAGGCCATGCCCTCCCCAGGGACCGTCTGCAGCCTCC o
SR -‘A;:_TGCTCCTCGGCATGCTCTGGCTGGACTTGGCCATGGCAGGCTCCAGO




GAAT GACAGGAGCT GAAGGGECCACGGEGGECT TCCCCGGAACCCCT GG
CAGGAAAGGAGAGCCT GGAGAAGCCGCTTATGTGTATCGCTCAGCGT 20
TCAGT GT GGGGCT GGAGACCCGCGTCACTGT TCCCAATGTACCCATTC
GCTTTACTAAGATCTFCTACAACCAACAGAAT CATTAT GACGGCAGCAC
TGGCAAGT TCTACTGCAACATTCCGGGACTCTACATTTACTGGCTTTCT
TCTCTACCATGATACCAACT GACT GCAACTACCCATAGCCCATACACCA
GGAGAATCATGGAACAGT CGACACACTTTCAGCTTAGTTTGAGAGATT 25
 GATTTTATTGCTTAGTTTGAGAGT CCTGAGTATTATCCAEACGTGTACT
E CACTTGTTCATTAAACGACTTTATAAAAAATAAI TTGTGTTCCTAGTCCA - ,
-' TG SACKTI AGAUKEHSGO@MTATGAGACCTCCCCACAAA

e R 'Wmﬁ%wmmmw o
| TGTTCACATAAAGICIALAH be@ég :
TCACAGGCTGAGTGTATGAATTCTAAAGACCCATAA A@Hﬁ%@ﬂ&&%&ﬁﬁ%‘b SEQ I D

N0 9: U37222AMGGBENGTFI@G@G’@TGACCTCACTGTTTCTGGAAGGACATGGGGGCT

AT
i s e e AR —

" CTGTTCCTCT TAARGAKE KA m@@@éﬁ%TCTAGCAGGCTGGCT _
- CTGAAGAGCTA GQYGGTCCCTCCACCCAAGGGAACTTGT : _

. CAGGTTGGAT . ( @EGGCAGAGGATGAACTG
Sl E%Wﬁé@&%@&ﬁ% ° 5F

I'D NO 10- 11 retrin varlants
ACTCTGGATGGCIBGGEIBT%EGAAACGCCGTCTCCTATATAAGACC
~ TGACAGCACGAGGCACCACT COGCCAGGACT GCAGGOCCACCTGTCTG i . s
" CAACCCAA®T GAGGCCAT GCOCT CCCCAGGGACCGT CTGCAGC. TCC

“TGCTCCTCGECAIESTET \GGCTCCAGC
TTCCTGAGCCCTGAACACCAI iéeﬁ%ﬁ@ GGAGTCGAA
" GAAGCCACCAGOCAAGETEQABISCOGAGIVCUAGE26CCT BT IERgth: 1448

GCCCGGAAGAT%W%W&%%%GTCCM@M@TCACMﬁ

. CAGAGGCTGCTGCCTGCTTAGGAGGTTGTAGAAAGCTCTGTAGGTTCT
s CTCTGTGTGTCCTACAGGAGTLTTCAGGCCAGCTCCCTGTCGGATGGC-.
' TTTTATGAAAAAATATCTCCTCCCCATTCTGGGGCTCTTCATGBCCTAC
~ TACTACTATTCTGCAAACGAGGAATTCAGACCAGAGATGCTCCAAGGA
- AAGAAAGTGATTGTCACAGGGGCCAGCAAAGGGATCGGAAGAGAGAT
_ - GGCTTATCATCTGGCGAAGATGGGAGCCCATGTGGTGGTGACAGCGA
20 -GGTCAAAAGAAACTCTACAGAAGGTGGTATCCCACTGCCTGGAGCTTG
- GAGCAGCCTCAGCACACTACATTGCTGGCACCATGGAAGACATGACCT
- “TCGCAGAGCAATTTGTTGCCCAAGCAGGAAAGCTCATGGGAGGACTA
.. GACATGCTCATTCTGAACCACATCACCAAGACTTCTTTGAATCTTTTTCA
o TGATGATATTCACCATGTGCGCAAAAGCATGGAAGTCAACTTCCTCAGT |
. 25 “TACGTGBTCCTGACTGTAGCTGCCTTGOCCATGCTGAAGCAGAGCAAT
S _:-_;,'5GGAAGCATTGTTGTCGTCTCCTCTCTGGCTGGGAAAGTGGCTFATCCA o
L ATGGTTGCTGCCTATTCTGCAAGCAAGTTTGCTTTGGATGGGTTCTTCT -
* . COTCCATCAGAAAGGAATATTCAGTGTCCAGGGTCAATGTATCAATCAG
L .'_'_,_f:.TCTCTGTGTI‘CTTGGCCTCATAGACACAGAAACAGCCATGAAGGCAGT L
30 TTCTGGGATAGTCCATATGCMGCAGCTCCAAAGGAGGAATGTGCCCT o
GGAGATCATCAAAGGGGGAGCTCTGCGCCAAGAAGAAGTGTATTATGA
,}‘CAGCTCACTCTGGACCACTCTFCTGATCAGAAATCCATGCAGGAAGAT IR




20 AGTCCGGTTCAACGCCCCCTTTGATGI TGGAAT CAAGCT GT CAGGGEGT

TgAGT ACCAGCAGCACAGCCAGECCCTCECGAAGT TTCTTCAGGACA
TCCTCTGCGAAGAGGCCAAAGAGGECCCCAGCCGACAAGT GATCECCC
ACAAGCCTTACTCACCTCTCTCTAAGT TTAGAAGCGCTCATCTGCECTTT
TCGGTTGCTTCTGGAGCAACT CCCACGACTGT TGTACAAGCTCAGGAG 25

GCGAATAAATGT TCAAACTGTATGCCTGATGT TCCAAATGCGGAATTTATT 2
TCAAAGAGGAAAAGT TAATATTTTACTTTAAAAAAATCARAATAATAC  SEQ D NOA 1: NM 016
ACT CTGGATGGEGICCTGT TTAGACAAACGCCGT CTCCTATATAAGACC 30 : _

GAGECCAT.GOOC aAA"ée y
ueorf L HLE! ATtk _T@Q&E@‘\%GAT]‘ITGGGACT

et WUWMGACMWWCCA |
GTTCCAC

CT GGA& LeSuS CEGRGACATEOALT : ACACCTGACAAATGGA

5 1 q ClG (S :

R

! N \) e CIIr Y y |
AAGAAGCCACCMETGEAGTIGCAGU XISCARTICA WGTFAGTAAACATAGGT .
- COGCCCGGAA CAAGCAGAAGGGGCAGAGGAT GAACTG |
wmm%ﬁ%@f@&@r@ﬁﬁéﬁ TARSESAPRAFATGBEQ | D

t h: 1448
NO 12-21 Tl ML Len

NO 12 21 HeSEEA NG BER AR AT MM S0RRAR T ML T AT A |
* CAGAGCCTGCTIGATART TRGINET TAT, A@meémﬁgmﬁ%@i&mcmmm
CTCTGTGTGTCCTACAGEAGT CT TCAGECCA

TTTTAT. AARAZTIHHE e"-wwL p W@HWTCWAT
TACTACTATTCTGCAAACGAGGAAT TCAGACCAGAGAT GCTCCAAGGA

; AAGAAAGTGATTGTCACAGGGGCCACI:AAAGGGATCGGAAGAGAGAT

GGCTTATCATCTGGC@WKT@@?MXNMAUIM

GAGCAGCCT%@ %ﬁﬁ@@fﬁ@CCTGATGTCACAATT B

CAGAGGCTGCTGCCTGCTTAGGAGGTTGTAGAAAGCTCTGTAGG"ITCT
15 CT(‘TGTGTGTCCTACAGGAGTCTTCAGGCCAGCTCCCTGTCGGATGGC S
: TWATGAAAAAATATCTCCTCCCCATFCTGGGGCTCT]'CATGGCCTAC :
TACTACTA"!TCTGCAAACGAGGAATTCAGACCAGAGATGCTCCAAGGA -
AAGAAAGTGATTGTCACAGGGGCCAGCAAAGGGATCGGAAGAGAGAT :
o GGC"ITATCATCTGGCGAAGATGGGAGCCCATGTGGTGGTGACAGCGA -
20 GCTCAGCACACTACATI'GCTGGCACCATGGAAGACATGACCTTCGCAG‘ : _'
AGCAA’]TTGTI'GCCCAAGCAGGAAAGCTCATGGGAGGACTAGACATGC -
2 : TCATTCTCAACCACATCACCAACACTTC"!TTGAATCTTTTTCATGATGAT '
: ATTCACCATGTGCGCAAAAGCATGGAAGTCAAC'ITCCTCAG'ITACGTG |
B | GTCCTGACTGTAGCTGCCTTGCCCATGCTGAAGCAGAGCAATGGAAG
25 CATGTGCGCTCTTCTGCTGGAATGCTATCATGTTGTGCATCTGAGCAG _—
| : TNGTTGATGGTCTCTCTCATAGAAGATATCAGGCAGGCATGATATAC"IT e
TGGTCTGCTATACCAGACGCTAGGCGTCTGATGCA : K

Lo SEQIDNO14 NM 005525 T3]LENGTH 1394 N
RERTRE GCACTGCCTGAGACTACTCCAGCCTCCCCCGTCCCTGATGTCACAATT St

.70 CAGAGGCTGCTGCCTGCTTAGGAGGTTGTAGAMGCTCTGTAGGTTCT BT
T CTCTGTGTGTCCTACAGGAGTCTI'CAGGCCAGCTCCCTGTCGGATGGC Ll W e




TCGCAGAGCAATTTGI TGCCCAAGCAGGAAAGCT CATGGGAGGACTA
GACATGCTCATTCTCAACCACATCACCAACACTTCTTTGAATCTTTTTCA
TGATGATATTCACCATGI GCGCAAAAGCATGGAAGI CAACTTCCTCAGT 25
" TACGT GGTCCTGACT GTAGCT GCCT TGCCCAT GCTGAAGCAGAGCAAT
GGAAGCATTGTTGI CGTCTCCT CTCTGECTGGGAAAGT GECTTATCCA
ATGGTTGCTGCCTATT: CTG. CAAGCAAGTITTGCTTTGGATGGEGITCTTCT

. CCTCCATCAGAAAGGAATATTCAGT GT CCAGGGT CAATGRATCAATCAC _
TCTCTGIGITCT TGGCCT CATAGACACAGAAACAGCCATGAAGGCAGT

TTCTGGGATA 7 %GCTCTTCATGGCCTAC

GGAGAT CATCAAAGCGECAGATC STGT, __

CAGCTCAC-r cfe@mmmmm@amwmﬁmﬂémecmcmem _
.

TATGGACAGATTCATAAA
G R AR G AR CCATCGGAAGAGAGAT

GTTCTGTCTCAGE'GWW & GGTGGTGACAGCGA
GAGTGTCCCCAGA ACATGCAAGTCATC@%W&%@ |
A&A@T@TC@M@&G@A@P@M@M@@WACT@CCT@GA@CWG
CATGCACCCCTERA

- ATAATTACCA W@Q@@MGACATGACCT

-GATGATTAATAM[BR’GABUMW@’M@@E@M ATGGGAGGACTA
TCATAACT GCéITé&! ATAACT TGAGCT TATTCAGGATGL;I TTCTTI

'CGATAAACT W%M@WSEQWDWTWTZ J
LENGTH 7087GR& AG NAARSIEEAT G GARS CCTCAGT
or qumcrmmm TSSO 'EEAAGTTCG T

. CT9TGTGDGT GURSCOFTSEATAFS CAGAGCAAT
TTTTATGAAAAAATAT .ﬂ CCCCATTCTGEGEGECTCTTCATGGCCTAC

TACTACTATTCT ECAKAEBR A PEAGKE ER AT CE REARGEBAAAG TGGCTTATCCA

AAGAAAGT GA : TIGGATGGGTTCTTCT
G0 | TATCATU! AT o8 @3@%‘3@ - |
. GCTmwmmmmmmmmmme@mAmemmMon
_AGCAATTTGT CORCRAAGCAGGAAA e AT CEEAGCACTAGACATCC

SR e AEAGERAAAGAGCCATGAAGGCAGT |
ATT@%TGW@@%@&AW@H%@W@GA@GAATGTGCCCT
| GGAGATCATCAAAGGGGGAGCTCTGCGCCAAGAAGAAGTGTATTATGA
‘CAGCTCACTCTGGACCACTCTTCTGATCAGAAATCCATGCAGGAAGAT
| CCTGGAATTTCTCTACTCAACGAGCTATAATATGGAGGGACTGTTCTGT
. CTCATGTTTATCTGAGCTCTTATCTATGAAGACATCTTCCCAGAGTGTG |
Tag ‘CCCAGAGACATGCAAGTCATGGGTCACACCTGACAAATGGAAGGAGTT -
- CCTCTAACAT[TGCAAAATGGAAATGTAATAATAATGAATGTCATGCAC
- CGCTGCAGCCAGCAGTTGTAAAATTGTTAGTAAACATAGGTATAATTAC_ -
e CAGATAGTTATATTAAATTTATATCTTATATATAATAATATGTGATGATTA
L ATACAATATTAATTATAATAAAGGTCACATAAACTTTATAAATTCATAACT
vas GGTAGCTATAACTTGAGCTTATTCAGGATGGTITCT‘ITAAAACCATAAA ’
CTGTACAAATGAAAT]TITCAATATTTG‘I‘]TCTTAT |

L3, e SEQID NO:15: NM_005525 T4[LENGTH 1304 |
T ;_'-'.'_':GCACTGCCTGAGACTACTCCAGCCTCCCCCGTCCCTGATGTCACAA’[T

_;.rl IT lATGAAAAAATATCTCCTCCCCATTCTGGGGCTCTTCATGGCCTAC

L CAGAGGCTGCTGCCTGCTTAGGAGGTTGTAGAAAGCTCTGTAGGTICT e I
CTCTGTGTGTCCTACAGGAGTCTTCAGGCCAGCTCCCTGTCGGATGGC i



GTCCTGACTGTAGCTGCCTTGCCCAT GCTGAAGCAGAGCAATGGAAG 25
CATGTGOGCTCTTCTGCTGGAATGCTATCATGT TGTGCATCTGAGCAG
TNGTTGATGGTCTCTCTCATAGAAGATATCAGGCAGGCATGATATACTT
TGGTCTGCTATACCAGACGCTAGGCGTCTGATGCA SEQ | D NO: 14: NM 00552513 LENGTH: 1394
30 GCACTGOCTGAGACTACTCCAGCCTCCCCOGTCCCTGATGTCACAATT
'CAGAGGCTGCTGCCTGCT TAGGAGGT TGTAGAAAGCT CTGTAGGTTCT

~ CTCTGTGTGTCCTACAGGAGT CTTCAGGCCAGCT CCCTGF EGGATGEC 20

CTTTTAT TATCT CCCCATTCTGGGGCTCTTCATGGCCTAC

TACTACTATT GH A BLAGACCASCANTE DAGGA

- AAGAAAGTGAT@@@%%'
~ GGCTTATCATCTGEUGAA

> X WCTCATGGGAGGACTA Co
£ %@%ﬁz@@% SAGAGETCTTTGAATCTTTTTCA

. O TG
CCTCCAT CAGARGERARTAT %
TGUGGTGTMMWW@‘%@GAGCAATGGAAG

TTCTGHBATAGH @mm@TWWGGCTTATCCAATGGTT ‘

Tt -
© CAGCTCA ur AWy e TGGGTTC'ITCTCCTCCA

' CCTGGAAT TTCICABEFMNECHA ?@W@
CTCATGITTAT GAGCTCTTATCTATGAAGACAT T @%@&MTCACTCTCTG
COCAGAGACAT A

AR Ao onocrconcs

A C%A%%TATMA%%@@%EZE@E?@ZT
o _ATFTCTCTACTCAACGAGCTATAATATGGACAGATTCATAAACAAGTAG
, GAACTCCCTGAGGGCTGGGCATGCTGAGGGATT'!TGGGACTGTTCTG
| ,TCTCATGTITATCTGAGCTCTTATCTATGAAGACATC'ITCCCAGAGTGT_ ‘
‘ A CCCCAGAGACATGCAAGTCATGGGTCACACCTGACAAATGGAAGGAG :
20 .' TTCCTCTAACATFI'GCAAAATGGAAATGTAATAATAATGAATGTCATGCA
' , CCGCTGCAGCCAGCAGTTGTAAAATI’GTTAGTAAACATAGGTATAATFA '
o CCAGATAGTI'ATATFAAATTFATATCTTATATATAATAATATGTGATGATT -
| AATACAATATTAATTATAATAAAGGTCACATAAACT"lTATAAA'ITCATAAC
- TGGTAGCTATAACTTGAGCTTATTCAGGATGGTITCTI"TAAAACCATAAA

25 .'CTGTACAAATGAAAI T T ICAATATITGTTTCTTAT

- SEQ ID NO:16: NM_005525 T5|LENGTH 1304
) ‘GCACTGCCTGAGACTACTCCAGCCTCCCCCGTCCCTGATGTCACAATT )
© CAGAGGCTGCTGCCTGCTTAGGAGGTTGTAGAAAGCTCTGTAGGTTCT
30 CTCTGTGTGTCCTACAGGAGTCTTCAGGCCAGCTCCCTGTCGEATGGE - |
. TTTTATGAMAAAATATCTCCTCCCCATTCTGGGGCTCTICATGGCCTAG -«
i -TACTACTATTCTGCAAACGAGGAATTCAGACCAGAGATGCTCCAAGGA :




- CCCCAGAGACATCAAHAASTIR TGTAATAATAATW
- COCTAACCAGIAGT AT ABSARRRTGANGGCAGTTICTGS

A AT Y A A A aroccoTaononr

CTGTACAAATGAN I | |1 CAATATTTGITTCTTAT SEQ ID _NO. 15: NM 005525_14 j LENGTH:

1394 . GCACTGCCTGAGACTACTCCAGCCTCCCCOGTCCCTGATGTCACAATT 30
CAGAGCCTCCTGCCTG GTTAGGAGGTT GTAGAAAGCTCTGTAGGTITCT
CTCTGTGTGTCCTACAGGAGTC | Ft GCCAGCTCCCTGICGGATGEC
TTTTATGAAAAAATATCTCCTCCCCATTCTGGEEECTCTTCATGECCTAC Z7
TACTACTATTCTGCAAACGAGGAAT TCAGACCAGAGATGCTCCAAGEA
AAGAAAGTGATTGT CACAGGGECCAGCAAAGCCAT CCGAAGAGAGAT

‘GCCT TATCATCT GGCGAAGATGGGAGCCCATGT GGTGGT GACAGCGA

GAGCAGCCT CAGCACACTACATT

Tmmmwmmmmemmemm@mmc% |

" GACATGCTCATTC] .
TGATGATATTCACEATE _
CATf GTTGT GGTATECRE
GCTGCCTATTCTGCAAGCAAGTTTGCTTTGGAT 55

T TCTI.TTT
% _&@%MGACATGACCTTCGCAG
A RN AC TTCCTCAGTTACGTG

CATCAAAGGGG@mmm@mM@@@e@W@& WAGAGCAATGGAAG
ACTCTGGACCACT CTTCTGAT CAGAAAT OCAT GCAGGAAGAT CCTGGA

" ATTCTCTACT WWWWGGCﬂATCCMTGGTT

'GAACTCCCTGA

TCTCATCIT T AT GG'ITCTI'CTCCTCCA

éf’ATCAATCACTCTCTG

" TGGTACCT. ATAW@WGGGGR@ETGHEU@BEWTﬂﬁTATGACAGCTC

. ‘CTGTACAAAT IT I'D .NQ. 16 NMDO5525T5 ( LENGTH:
' COACTGOCT CARKE AT ARG FE SR FPCAGGAAGATCCTOOA
A 15 ATITCTCTACTCAACfoGCTATAATATGGACAGATTCATAAACEAGTAG. 5
e . GAACTCCCTGAGGGCTGGGCATGCTGAGGGATTTI‘GGGACTG'ITCTG .

| . TCTCATGT']TATCTGAGCTCTFATCTATGAAGACATCTTCCCAGAGTGT '

AEIEEARGGACTAGACATGE
' T@@AAG@AATWWW@B@WWM&WCATGATGAT

1394

e CCCCAGAGACATGCAAGTCATGGGTCACACCTGACAAATGGAAGGAG
E v"ITCCTCTAACATTTGCAAAATGGAAATGTAATAATAATGAATGTCATGCA '

a0 CCGCTGCAGCCAGCAGTTGTAAATTGTTAGTAAACATAGGTATAATTA

. CCAGATAGTTATATTAAATTTATATCTFATATATAATAATATGTGATGATT

.  AATACAATATTAATTATAATAAAGGTCACATAAACTTTATAAATTCATAAG

o -TGGTAGCTATAACTTGAGCTTATTCAGGATGGTTI'CTFTAAAACCATAAA -

s CTGTACAAATGAAAT]TITCAATATI‘TGTFTCTTAT
i SEQ D NO:17: NM 005525 T6|LENGTH 1821
s GGTGAAAAGGGAAAACCTGCCCAAATCCAGTITTTGTFI‘CAGTAAC’ITC

= C'ITTGAGACAAAGTCAGGAATCTGAGAGTAAGCACCTGCTAAGGGTGG' "

- BACAGBGGCTCTGTCTGGTATECCTCTCCCATGTTAAGAGCTAACAAT.

P ) _’-:_'._'jAGTAATGGATAAGTCTCCAGGGCAACCAGGACCACTTCCAAGCATTCC T

i 'GTCTI‘GGGCTGCCTCGAGGGCTCCTCTGTCCTTI'GGGGAGTACTGAT F
jﬁTGATGCCTGATGCCCAGAACTGGCCCACTCTGGCTTCTCTFTGGAGCT BRI



. GCTCAGCACACTACATTGCTGGCACCATGGAAGACAT

CAGAGGECTGCTGCCTGCTTAGGAGGT TGTAGAAAGCTCTGTAGGT TCT  30:
CTCTGIGTGT CCTACAGGAGT CTTCAGGECCAGCTCCCTGTCGGATGEC
TTTTATGAAA/ aAATATCTCCTCCCCATTCTGGGECTCTTCATGGECCTAC
TACTACTATTCTGCAAACGAGGAAT TCAGACCAGAGATGCTCCAAGEAA 22
AAGAAAGT GAT TGT CACAGGGEGECCAGCAAAGGGAT CCGGAAGAGAGAT

GCCTTATCAT CTGGCGAAGAT GGGAGCCCATGT GGT Cg C_?_\GCGAG

AWTTTWWWW%@&WWM%
TCATTCTCAACCACATCACCAACACTT

ATTCACCATGT %@(GT GEETTICACSITUN IS TATCAGG TGGCAGACCA

GT, GCCCATGLTGAA :
Rt AR ST R BOTECTCCCAGMACCAA

GCTGCCTATTCUBMACEIAEE W@W GAGTGGGAAACC

. TCAGAAAGGAATAT TCAGT GTCCAGGGTCAATGT A

TgTﬁTMWKM@M@GCAGAGGAGGA@G
\ , : o AACATCAATAAAAAGA

| Adawmm'mmmméﬁmﬁ JA?\GGAAAGAAAGTG
. ATTTCTCTACTCAACGAGCT. ATAATATGGACAGATTCATAAACAAGT

GAACTCCCTGAOGEETEARAGEO A GG(EHEGAGAGATGGCTTATCA

TCTCATGTTTAF,
cccmmmcm%%@%@%@%ﬁg S AGCGAGGTCAAAAG

‘ TTWdMCM&W@ﬁ%%AwAT%%@hGGAGCAGCCT '
: I7T
. CCAGATA. GT%W A R RIAAAMRRSBACAIGACCTTCGCAGAGC

AATACAATATTAATFAG
- T%TA&TATMUT@WWW CTAGACATGCTCA

: CTGTACAAATmmmmmmmmmrcm@ﬁchmmmﬁﬁﬁﬁ 1

LENGTH: - 18§%12 ' o
‘CMGAGACAAA : T EREA

. @%WWWW@%@M&AGCMTGGMGCAW e

TCCAGITTTTGITTCAGTAACTTC
GAACETCCTCAGTTACGTGGTC

' G"ITGTCGTCTCCTCTCTGGCTGGGAAAGTGGC'!TATCCAATGG"ITGCT

> GCCTATTCTGCAAGCAAG'IT]'GCWGGATGGGTTCTTCTCCTCCATCA

B GAAAGGAATA'ITCAGTGTCCAGGGTCAATGTATCAATCACTCTCTGTGT

S TCTTGGCCTCATAGACACAGAAACAGCCATGAAGGCAGTTTCTGG GAT -

20 AGTCCATATGCAAGCAGCTCCAAAGGAGGAATGTGCCCTGGAGATCAT

o CAAAGGGGGAGCTCTGCGCCAAGAAGAAGTGTATTATGACAGCTCACT
o CTGGACCACTCTTCTGATCAGAAATCCATGCAGGAAGATCCTGGAATT -

. TCTCTACTCAACGAGCTATAATATGGACAGATFCATAAACAAGTAGGAA

B CTCCCTGAGGGCTGGGCATGCTGAGGGATTTTGGGACTGTTCTGTCTC

s L ATGTTTATCTGAGCTCTTATCTATGAAGACATCTTCCCAGAGTGTCCCC

. AGAGACATGCAAGTCATGGGTCACACCTGACAATGGAAGGAGTTCCT
- CTAACATITGCAAAATGGAAATGTAATAATAATGAATGTCATGCACCGC -
& TGCAGCCAGCAGTTGTAAAATTGTTAGTAAACATAGGTATAATTACCAG -
ATAGTTATATTAAATTTATATCTTATATATAATAATATGTGATGATTAATA.

- “:'_':;_;':-_'ETAGCTATAACTI‘GAGCT!'A]TCAGGATGGWI‘CTTTAAAACCATAAACTG
TACAAATGAAATTHTCAATAT‘ITGT[TCTFAT |

30+ CAATATTAATTATAATAAAGGTCACATAAACTITATAAATT CATAACTGG o j_ o



. ATTGTCACAGGGGCCACGRER (S

Xﬂamcmc?éh@%w %8CCTGATGTCACAATT

E
E

30 AGTAATGGATAAGT CTCCAGGEGECAACCAGGACCACTTCCAAG CATTCC
TGTCTTGEECT GCCTCGAGEECTCCTCTGTCCTTTGGCGAGTACTGAT
TGATGCCTGATGCCCAGAACTGECCCACTCTGECTTCTCTTTGGAGCT 23
GTI'CTCTGCAGGCGCCT TCTGECTGCCAGCT CGGT CCTAGCATAAGEG
ACTTCTTCCTTGECCTGGGT T CACCTTCTTGTATCAGGT GGCAGACCA
GCTGGTTTCAGI CCCAAAT CAGGT CTTCTGACT CCTCCCAGAAACCAA

. CCAACTTCTGAGCAGGAAAT CCTGCCCCTCCCCAAAGAGTRAGGAAACC s
GCAAAGGAAGAGAGAGAT GAAACAGAAGGAAAGGCAGAGGAGGAGG
_ GAGAGAGAGAGAAGAGAAG_AAAAAGAAAAAAGAACATCAATAAAAAGA

fTGAGAGATGCT CCAAGGAAAGAAAGTG - :
mmenn - 1304 -

CAGCACACT euw ER YT @ A _
, 'TGGGAGGACTAGACATGCTCA GCTCTGTAGGTTCT
FAGGERTETTTAAGGCOAGTICCCTGTCGGATGGC

9 %@@%@@%mﬁcmeemmc

‘ ' %@GTGGTGACAGCGA
@K@@RGWHAWCACTGCCTGGAGCTTG

.-QG%%&%WW%&&@WTGWMMMW

~ CTCOCTGAGGGITGHERBAGUARCEATTE

| ATGT T TATCTCAGET I TA - W%%EMGGGAGQACTA
* AGAGACAT

 TGCAAAATCGARG
T&A@@@A@TWWMRQ@&@GWMWCCTMW

ATAGTTATISATT PARGTRGATCTRACTATAST G 8T CATATEATAAAGCAGAGCAAT
| GGAAGCATTGTFGTCGTCTCCTCTCTGGCTGAAACAGCCATGAAGGCA i

_ GTTTCTGGGATAGTCCATATGCAAGCAGCTCCAAAGGAGGAATGTGCC
CTGGAGATCATCAAAG GGGGAGCTCTGCGCCAAGAAGAAGTGTATTAT

GACAGCTGACTCTGGACCACTCTI'CTGATCAGAAATCCATGCAGGAAG

20 ATCCTGGAATTTCTCTACTCAACGAGCTATAATATGGACAGA'!TCATAA
L ACAAGTAGGAACTCCCTGAGGGCTGGGCATGCTGAGGGAl ITTGGGA

o CTGTTCTGTCTCATGTI'TATCTGAGCTCTTATCTATGAAGACATCTTCCC o
o AGAGTGTCCCCAGAGACATGCAAGTCATGGGTCACACCTGACAAATGG

' AAGGAGTTCCTCTAACAT!TGCAAAATGGAAATGTAATAATAATGAATG

| 1. 25 TCATGCACCGCTGCAGCCAGCAGTTGTAAAATTGTTAGTAAACATAGG

3 _-1_7_;TATAATTACCAGATAGTTATATTAAATTTATATCTTATATATAATAATATG

TGATGATTAATACAATATTAA'ITATAATAAAGGTCACATAAACﬂTATAAA e

'TTCATAACTGGTAGCTATAAC'ITGAGCTTATFCAGGATGG’ITTCTITAAA
:ACCATAAACTGTACAAATGAAAi Tl lCAATATTTG"!'ITC'iTAT




30 CAATATTAALTATAATAAAGGTCACATAAACTTTATAAATTCATAACTGG
TAGCTATAACTTGAGCTTATTCAGGATGGTTTCTTTAAAACCATAAACTG

TACAAATGAAATTTI TCAATATTTGTITTCTTAT 24 SEQ I D NO 18: NM 005525 T7 LENGTH:
1304 GCACTGCCTGAGACTACTCCAGCCTCCCCCGTCCCTGATGTCACAATT
CAGAGGCTGCTGCCTGCTTAGGAGGT TGTAGAAAGCTCTGTAGGTTCT s
CTCTGTGTGTCCTACAGGAGT CTTCAGGCCAGCTCCCTGTCGGATGGC

TTT- ATGAAAAAATATCTCCTCCCCATTCTGGEGEGECTCT2TCATGECCTAC
TACTACTATTCTGCAAACGAGGAATTCAGACCAGAGATGCTCCAAGGA

_ AAGAAAGTGATTGTCA@@MMNQ@@QWH 307 WT.

At SR -
T CAMAC £ GCCTGGGAGGTTGT

.GA&AGCCT@WWWWWCAGGGCGCCCTGAGC o
TOGCAGAGCAATTTGT TGOCCAAGCAGGAAAGCT CAT GGGAGGACT

. GACATGCTCATWWEK@MMWWTT@CTCCTCCCGATCCT
TGATGATAT TCACGAEETESSEA PRERG TGAAGAGTTCAGA

| GGAAGCATTGrmmwmmme%mAcm%GmmCM
GGGATAGT CCATATGCAAGCA
CTCEACATCAT A REARS :;“@g@e&“ AUAETATRIEAMANTGGGAGCCCH

" GACAOCTCACT AT GACAAAT AT GRAGHA
"ATCCTGGAATTCTi Ec:Ti %’?@ﬁ% - : _%%AGAAGGTAGTGT
| ACAAGTACIEAACTm

TTGTCAAGGCGGGAA

B W@g TCCT, Wﬁ% %ﬁ@ﬁ%ﬁﬁ%ﬁ@é@ﬂ%ﬂ%&
TATAATFACCACATASIG KRG ACTANGTIIOCATGRCGACAT DB TGTGTGCGAAGAGTCA

TeTC AT, crccoscoTro

. ACCATAAACT@W@M@W@MM%@@@Kﬁeﬁbm&mmcmcwcse
= 15. CTGGGAAAATGACCCAGCCTATGATTGCTCCCTACTCTGCAAGGAAGT.
. TTGCTCTGGATGGGTTCﬂTI‘CCACCATTAGAACAGAACTCTACATAAC"
- CAAGGTCAACGTGTCCATCACTCTCTGTGTCCTIGGCCTCATAGACAC:
| AGAAACAGCTATGAAGGAAATCTCTGGGATAATTAACGCCCAAGCTTC
- TCCCAAGGAGGAGTGCGCCCTGGAGATCATCAAAGGCACAGCTCTAC
-0  GCAAAAGCGAGGTGTACTATGACAAATCGCCTTTGACTCCAATCCTGE.
" TTGGGAACCCAGGAAGGAAGATCATGGAATTTTTTTCATTACGATATTA
- "TAATAAGGACATGTTTGTAAGTAACTAGGAACTCCTGAGCCCTGGTGA -
- GTGGTCTTAGAACAGTCCTGCCTGATACTTCTGTAAGGCCTACCCACA
L AAAGTATCTTTCCAGAGATACACAAATTTTGGGGTACACCTCATCATGA_
- 25" GAAATTCTTGCAACACTTGCACAGTGAAAATGTAATTGTAATAAATGTC
. ‘:ACAAACCACTTTGGGGCCTGCAGTTGTGAACTTGAT!‘GTAACTATGGAT
. ATAAACACATAGTGGTTGTATCGGCTTTACCTCACACTGAATGAAACAA
e TGATAACTAATGTAACATI’AAATATAATAAAGGTAATATCAACTFTGTAA |
S - ATECA . |




SEQ ID NO 19° XML10304 T1 Length:. 1307, W
ACTGT TGGECCT CT GGAW CAGAGECT GCTGCCTGCCTGEGAGGT TGT
AGAAAGCTCTGCAGGT TTTCTTCGT GT GT CCTACAGGECGECCCTGAGC
CAGGTCCCTGTTTGATGGCAGT TATGAAAAATTACCTCCTCCCGATCCT 5
GGTGCTCTTCCTGGECCTACTACTACTATTCTACAAATGAAGAGT TCAGA
CCAGAAAT CCTCCAGGGAAAGAAAGT GATTGT CACT GGGGCCAGCAA

- AGGGATTGGAAGAGAAAT GGCATATCATCT GTCAAAAATGEGAGCCCA
 TGTGGTATTGACTGCCAGGT CGGAGGAAGGT CTCCAGAAGGTAGTGT

. CTCGCTGCCTTGAACTGSIEA
CTATGGAAGACATGACATTTGCGGA N ﬁ%@%ﬁ%ﬁ

. AGCTCATGGCCERBRECREERBE Gmmrsﬁmmemcmmcmccmeemewm '

_. CCATGCTGAAGC@%@GJM‘I

SRR T%KWGCGGAGCAATW

E -
- OCTORCTGTC CAGGGCGCCCTGAGC
PSSR -‘AbéTEFﬁ%CGATCCT_ o

Tf’GGGAACCCA'V e ﬁ@ﬁ@ﬂf@@@@@mGGACATGC'ITATTCTA':

- TAATAAGGACATAITATANSA
' ‘GTGGTGTTAGAACAGTCCT

- ( . N
‘ AAAGTAT@TTWW@W@Q@ACGTGGTCATGA
: y éﬁ TGTAATAAATGTC.

GQQﬂATGGCAGCATI'GCC

ATAACACAT AGTGATISTT W :
TGATAACTAATGTAACAT TARATATAATARA CT&F&&TE@CT%C

SEQ I D

N0z 20: XM 1I&@JM@AASWGWMTCTGGATGGGTTcmTCCACCAWAGAA |

- ACTGTTm@ﬁ%‘@%@%&%&@?&%ﬁ@mCATCACTCTCTGTGTCCT |

L ) 15 TGGCCTCATAGACACAGAAACAGCTATGAAGGAAATCTCTGGGATAAT
T TAACGCCCAAGC'ITCTCCCAAGGAGGAGTGCGCCCTGGAGATCATCA

A AAGGCACAGCTCTACGCAAAAGCGAGGTGTACTATGACAAATCGCC‘{T

: L TGACTCCAATCCTGCTFGGGAACCCAGGAAGGAAGATCATGGAAW"I‘T‘ -

L B TTTCATTACGATATTATAATAAGGACATGTITGTAAGTAACTAGGAACTC N
B .-'2"0,' -"CTGAGCCCTGGTGAGTGGTCTTAGAACAGTCCTGCCTGATACTTCTGT o

_AAGCCCTACCCACAAAAGTATCTFTCCAGAGATACACAAAl ITTGGGGT

- ACACCTCATCATGAGAAATTCTFGCAACACTI’GCACAGTGAAAATGTAA.

+ - TTGTAATAAATGTCACAAACCACTTTGGGGCCTGCAGTTGTGAACTTGA,
¢ TIGTAACTATGGATATAAACACATAGTGGTTGTATCGGCTTTACCTCAC
25 ‘ACTGAATGAAACAATGATAACTAATGTAACATTAAATATAATAAAGGTAA B

SN —‘TATCAACTTTGTAAATGCA e

SEQ ID NO:21: XM 110304 T4|Length P

5 “=_ACTGTTGGCCTCTGGAWTCAGAGGCTGCTGCCTGCCTGGGAGGTTGT S
307 - AGAAAGCTCTGCAGGTTTTCTTCGTGTGTCCTACAGGGCGECCTGAGE R
‘:__'CAGGTCCCTGTTTGATGGCAGTTATGAAAAATTACCTCCTCCCGATCCT S

" :_fi?‘:,GGTGCTC'ITCCTGGCCTACTACTACTA"!TCTACAAATGAAGAGTTCAGA o



- 'TAACCCCCAAGCT

TCAGT
TTTCATTACGM@W é@é&%ﬁﬁ
.CTGAGCCCTGGTGAGTGGICTTA

ACACCTCAT(‘AE&% ] CAGTTG
| TGTAATAAAT (S 16@ )
: AT B G ARSI SGTI T G B,

- XIC_:TGTG;AQCI':TGAQACAATGATAACTAATGTAACATTAAATATA%%W% ﬁﬂ%@?ﬁ?@T&R SEQ
I D NO 2¥ i CEI3BGARGAACARTITIC CACAACAGAGAAGTCGCAGTGTTACTCCTG

) ﬁ%ﬁ&@ﬁW%@@%@@A@%@%ﬁ@%

- CAGGTCCCTGUTGABHAVERART CAPAT WAC;;\TAGAATI‘ACTCC

AGAAAGCTCTGCAGGT TTTCTTCGT GT GT CCTACAGGEGCGCCCTGAGC
CAGGTCCCTGI TTGATGGCAGI TATGAAAAATTACCTCCTCCCGATCCT s
GGTGCTCTTCCTGECCTACTACTACTATTCTACAAATGAAGAGT TCAGA
CTCCAGAAGGTAGT GTCTCGCT GCCT TGAACT CGGAGCAGCCTCTGCT
CACTACATTGCTGGCACTATGGAAGACATGACATTTGCGGAGCAATTT
ATTGT CAAGGCGEGAAAGCT CATGGECEGACTGGACATCCTTATTCTA

" AACCACATCACTCAGACCTCGCTGTCTCTCTTCCATGACEACATCCACT 10

CTGTGCGAAGAGT CATGGAGGT CAACT TCCTCAGCTACGT GGTCATGA

GCACAGccecctm:wx WQ%EWCACTGGGGCCAGCAA
- GTCATCTCCT TGACCCAGCCTATGAT TGCT CCC

. TACTCTGCAAG ﬁ%&er W@&R@TWAAAATGGGAGCCCA

WC@\GAAGGTAGTGT

%EEGUK@GGTC‘TWCACTACATTGCTGGCA -

:‘?@%%CKBATCACTCAGA

e A /\
MMA&@WWT@WMWTGTGCGAAGAGTCA

%WCACAGCCGCCTTGC |

GGT GCTCTCCC] ee. . ACT ACT ACT ATTCT ACAAATGAGT TCAGA 2

. RSO GEATAGTA C _T[CATGCCAGAATATCA
,AGGGATTGGA@Q@MA- S ATGTT A GOCCA. S

' TGTGGTATTGACT GOCAGG GTAGTGT i L

"QTCGCT@@CTTGAACTCGGAGCAGCCTCTG@TCACTACATTGCTGGCA S *m =

SEQ lD NO 22-30 Adlponectm vanants products:. - -
_ - SEQ lD NO: 22 NP 004788 _P1 | Length: 244!Transcnpt 1 WT |
MLLLGAVLLLLALPGHDQETTTQGPGVLLPLPKGACTGWMAGIPGHPGHN
. GAPGRDGRDGTPGEKGEKGDPGLIGPKGDIGETGVPGAEGPRGFPG!QG .
20 | RKGEPGEGAYVYRSAFSVGLETYVT!PNMPIRFT KIFYNQQNHYDGSTGK |
_ B FHCN!PGLYYFAYH!TVYMKDVKVSLFKKDKAMLFTYDQYQENNVDQASG
: SVLLHLEVGDQWVLQVYGEGERNGLYADNDNDSTFI' GFLLYHDTN

o - SEQ ID NO 237 NP 004788 P2|Length 1601Transcnpt 2. _
. .25 '_ MPGAEGPRGFPGIQGRKGEPGEGAYVYRSAFSVGLETYVTIPNMPIRFFKI'
FYNQQNHYDGSTGKFHCNlPGLYYFAYH!TVYMKDVKVSLFKKDKAMLFT o

'YDQYQENNVDQASGSVLLHLEVGDQVWLQVYGEGERNGLYADNDNDST. TR
ol FTGFLLYHDTN | |

| 30 SEQ ID N_O 2_4 NP 004788 P3|Length 153lTranscrlpt3 IO

R :.-l.?_jMLLLGAVLLLLALPGHDQETITQGPGVLLPLPKGACTGWMAGlPGHPGHN e
SR ""_.;GAPGRDGRDGTPGEKGEKGDPGL!GPKGDIGETGVPGAEGPRGFPGIQG S




K s CTATGGAAGACATGACATTTGCGGAGCAATTTATTGI CAAGGCGGEGAA
AGCTCATGGEECCGACTGGACATGCTTATTCTAAACCACATCACTCACGA
CCTCGCTGTCTCTCTTCCATGACGACATCCACTCTGT GCGAAGAGT CA
TGGAGGTCAAC. TTCCTCAGCTACGT GGTCATGAGCACAGCCGCCTTGC
CCATGCTGAAGCAGAGCAATGECAGCATTGCCGTCATCTCCTGCTTGG 10
CTGGGEEGAAGAACAGT TCCACAACAGAGAAGT CGCAGT GTTACTCCTG
ACTCCCGCGECCCGTGATTAATATCACCAGCCACAGAATGRACTGGAA -

. CCCTGTATCGATCTGGT (XBGATTGGATATAACGAACATA TTACTCC _
-TGAGACTACCA@&@@E AT AT TEGARY :
GACAAATCCAAAT GGCAAAACAG Eﬂﬁﬁé WLMN@@F@CH Lﬁaﬁ"éi:t in
variants pr &Wict s . SEQ | D NO 22: NP_004788 P1 | Length: 244 1 Transcript: 1
- WI. . MLLLGAVLLLLAL PGHDQETTTQGPGVLLPL PKGACTGAWAG PGHPGHN ' , ' '
GAPGRDGRDGT PCGEKGEKGDPGLI GPKGDI GETGVPGAEGPRGFPG QG 20,

RKGEPGEGAYVYRSAF PIRAYROSTE . EHONL PGLYYFAYH | TVYM
KDVKVSLFKKDKA. MLFTY @ %S@EMBF 631 Transorpt: 4
. SVLLHLEW P

P S U™

YVTI PNVPI RF WHIGWMMEGPWRMIEG -
* YDQYQENNVDQRRG YR HISAGDRYAA % ﬁmghgg;sg 6. SEQ I D NO
"ZEQNSE'OOMB P3 |.. Lengt h: ranscri pt Kiﬁm&hﬁg&fﬁ'@

MLLLGAVLLL( FAIBGEYLH PLPKGACTGVWAGI PGHPGHN - . :

'GAPGRDGRDGTPGEKGEKGDPGLI GPKGDI GEI - GVPGAEGPRGPPG: QG 28" o
- RKGEPGEGALL SPTCPFALPRSSTI SKTTMVAPLVNSTATFLGCTTLPTTS @Sl SEQ ID NCI 25:

 NP_004788_P4 | LSAQ X NOSH: NPTV(EB?Q‘%F Mépgt&_lgglhﬁanscnpt 1TWT

~ "MLLLGAVLLL GHDQ_TTr QGPGVL L PL PKGA
mpmmmﬁtgp@ékMPéﬁé@ IETEVEEARGPRCANEPRGTCAGWMAGIPGHPG
| RKGEPGEGAY\M%&E%éﬁB@ﬁ&WéﬁéﬁWG DVGMTGAEGPRGFP ~

| GTPGRKGEPGEAAYMYRSAFSVGLETRVTVPNVPIRFfKIFYNQQNHYDG.
‘ STGKFYCNIPGLYYFSYH!TVYMKDVKVSLFKKDKAVLFTYDQYQEKNVDQ :

v REeR

) ASGSVLLHLEVGDQWVLQVYGDGDHNGLYADNVNDSTFTGFLLYHDTN

s

SEQ ID NO:27: NP: 033?35 - P2 Length 160]Transcrlpt.2 ,
B MTGAEGPRGFPGTPGRKGEPGEAAYVYRSAFSVGLETRVTVPNVPIRFF :
-KIFY. NQQNHYDGSTGKFYCN IPGLYYFSYH ITVYMKDVKVSLFKKDKAVLF :

20 TYDQYQEKNVDQASGSVLLHLEVGDQWVLQVYGDGDHNGLYADNVNDS‘.
TFTGFLLYHDTN | |

SEQ ID.NO:28: NP 033735 P3|Length 156]Transcnpt 3
MLLLQALLFLLILPSHAEDDVTITEELAPALVPPPKGTCAGWMAGIPGHPG."'
o 25 '_-. - HNGTPGRDGRDGTPGEKGEKGDAGLLGPKGEI‘GDVGMTGAEGPRGFP

: ) GTPGRKGEPGEAASLFPMYPFALLRSSTTNR!IMTAALASSTATFRDSTTS |
oLTISRET o

N SEQ ID NO:29: NP 033735 P4|Length 1691Transcnpt-4 R
_‘j'MLLLQALLFLL[LPSHAEDDVTTTEELAPALVPPPKGTCAGWMAGIPGHPG L
= "__'f"~_"HNGTPGRBGRDGTPGEKGEKGDAGLLGPKGETGDVGMTGAEGPRGFP LT




FHCNI PGLYLHRLSSLP .10 SEQ I D NO 26: NP_033735_P1 J Length: 247 |
Transcript: 1 WI M.LLQALLFLLI LPSHAEDDVTTTEELAPALVPPPKGTCAGNWAG PGHPG
HNGTPGRDGRDGT PGEKGEKGDAGLL GPKGEI " GDVGMTI GAEGPRGFP.
GIPGRKGEPGEAAYMYRSAFSVGLETRVTVPNVPI RFTKI FYNQONHYDG :

STGKFYCNI PALYYFSYH TVYMKDVKVSLFKKDKAVLFTYDQYQEKNVDQ E is
ASGSVLLHLEVEDQUWL QVYGDE DHNGL YADNVNDSTFTGFLLYHDTN  SEQ 1 D NO: 27: NP_033735
P2 Length: 1 | 60 i Transcript 2 MT%\EGDRG:PGTPG?KGEPGE

o T B B A RS R B SR PARAURIRETIF YNGQNHYDG

TYDQYQEKNVD@ASSIIVIE NLERY G QLY BDCDHNGL YADNVNDS  TFTGFLLYHDTN SEQ
| D. NO 28: NP_033735P3 J Length: 156 J Transcript: 3
M_LLQALLFLLI LPSHAEDDVTTFEELAPAL VPPPKGTCAGWAG PGHPG.

gg&@P%@ﬁ%ﬁﬁlﬁéﬁ%ﬁW&%&@”ﬁ% SEQ I D NO 29:

NP_033735 P4 MLILeLIFLLIGOS ARSIV T PTEERARAL VPPPKGTCAGWMAGIPGHPG
M.LLQALLFLLI LPSHAEDDVTTTEEL APAL VPPPKGTCAGAWAG PGHPG

HNGT PGRDGRDEISHcEREB AR P REBVENGI GAEGPRGFP 29
GIPGRKGEPGEAAYVYRSAFSVGLETRVTVPNVPI RFTKI FYNQONHYDG  STCKFYCNI PALYI YWLSSLP
SEQ I D NO 30: NP 033735 P5 1 Length: 76 | Transcript: 55

M. LL QAL L FL L SHESHARRG T BEGhARAVIRERISGT CAGWAG PGHPG

H KI KFEGHPPGRLN SEQ | D NQ 31-32 Ghrelin variant SEQ I D NO. 31:
NP_0574461 Leng%lgcwsk\%ﬁénggp PR446)| kgnafley 117 | Transcript: W

MPSPGTVESL L S cA MG aSRECRRYRR
PRAL AGW. RPEDGGOAEGAEDEL EVRFNi‘QEDVG KLS%%% %(RKESK \AEPﬁ'r((LE%PADK SEQ

| D NO. 32: NP%MMRI@E@GI@QAE@A@%%RF&APFZ)VGIKLSGVQYQQHSQAL
GKFLQDILWEEAKEAPADK

SEQ ID NO:32: NP 057446 | Length: 117 | Transeript: 2.
15 MPSPGTVCSLLLLGMLWLDLA‘MAGSSFLSPEHQRVQVRPPHKAPHWPA
LPLSNQLCDLEQQRHLWASVFSQSTKDSGSDLTVSGRTWGLRVLNRLFP
PSSRERSRRSHQPSCSPEL

| SEQ ID NO:33-42 HSD11B variants: ,

20 SEQ ID.NO: 33: NP_ 005516 | Length 292 | Transcnpt 1WT
MAFMKKYLLPILGLFMAYYYYSANEEFRPEMLQGKKViVTGASKGIGREMA
YHLAKMGAHVVVTARSKE TLQKVYSHGLELGAASAHYIAGTMEDMTFAEQ
»FVAQAGKLMGGLDML!LNH'ITNTSL—NLFHDD[HHVRKSMEVNFLSYVVLTV
AALPMLKQSNGSIWVSSLAGKVAYPMVAAYSASKFALDGFFSSIRKEYSV

25 SRVNVS!TLCVLGLIDTETAMKAVSGIVHMQAAPKEECALEIIKGGALRQEE
| VYYDSSLWTTLLIRNPCRK!LEFLYSTSYNMDRFINK |

SEQ 1D NO;34: NP_ 00551 SiLength 163]Transcr1pt 2
MAFMKKYLLF’{LG LFMAYYYYSANEEF RPEMLQGKKVIVTGASKGIGREMA .
30 YHLAKMGAHWVTASSAHYIAGTMEDMTFAEQFVAQAGKLMGGLDMLILN
HITNTSLNLFHDDIHHVRKSMEVNFLSYVVLTVAALPMLKQSNGSMCALLL
- ECYHVVHLSSX



‘ YHLAKI\/GA ASSAHY! AGTVEDMIEAE K%GQI\/GG_DM_I

E

15 MPSPGTVCSLLLLGVM-W.DLAMAGSSFL SPEHQRVQVRPPHKAPHVVPA

L PL SNQL CDL EQQORHLWASVFSQSTKDSGSDL TVSGRTWELRVLNRLFP - PSSRERSRRSHOQPSCSPEL  SEQ
I D NO 33-42 HSD11B variants: 20 SEQ I D NO 33: NP 005516 | Length: 2921
Transcript: 1 WI  MAFMKKYLLPI LALFVAYYYYSANEEFRPEM.QCKKVI VTGASKG | GRENVA
YHLAKMGAHVWTARSKETL QKVVSHCL EL GAASAHY| AGTMEDMIFAEQ

FVAQAGKLMGGLDMLI LNHI TNTSLNL FHDDI HHVRKSMEVNFLSYWLTV

AALPMLKQSNGSI VWVSSLAGKVAYPWAAYSASKFAL DGEFSSI RKEYSV 25

' SRVNVSI- TLCVLGLI DTETAMKAVSG VHVQAAPKEE I KGGALRQEE VYYDSSLWITLLI RNPCRKI

LEFLYSTSYNMDRFI NK SEQ 1D NO.34: ‘NP 005516 | Length: 1631 Tr anSCI‘i pt: 2

“MAFMKKYLLPI LG:FMAYYYYSANEEFRPEM.QGKKVI VTGASKG GREMA 30

e R TSRty s o1 30 seq

D NO'35: NAREBEBUEYLLPRIGIFMARYYYSANBEFRPENILQBKKVIVTGASKGIGREMA

- MAFNVKKYLLPI NEEFRPEI\/L KV VTGASKGI GREMA
' YHLAKI\/GAI—!\/\*/‘%@%

ALK SSLAWM@M%@W MEVNFLSYWVLTV

WY&GTMEDMTFAEQ

SRVNVSI TL.CVAELIP /EBIASRRBECRMVEIAKESASREEE DGFFSSIRKEY SV

mgﬁgkyT%SWﬁ#%aﬁ}?%%g& &0 Sﬁg 1D _NO 36 NP 005516I

'VTGASKG | GREMDSSHANMGARKAT] %@W‘ AGT MEDMIFAEQ  F VAQ‘\G
KLM-GG LDMLI LN H'I TNTS LN LFH DDl HH V V VVSS. .
" LAG(VAYPI\NAAYSASKFALDG:FSSI RKEYSVSRVNVSI TLCVLG I DTET -rs

S Vb Ro 37 b e R R YA TRl o gt 47 STV

MAFMKKYL L PINLGERIKRIO YSROEENRREIM GEKNE BAITPEIE B i VTéSASKeleREMA

LARMGAMVVWTARSKETLQ SHCLELGAASAHYIAGTMEDMTFAEQ

- WAQAGKLMGGLDMULNHITNTSLNLFHDDIHHVRPMLKQSNGS[VWSS

DA LAGKVAYPMVAAYSASKFALDGFFSSiRKEYSVSRVNVSI‘ILCVLGL!DTET

BT AMKAVSu]VHMQAAPKEECALEIIKGGALRQEEVYYDSSLWITLLIRNPCR
. KILEFLYSTSYNMDRFINK

| _' SEQ 1D NO 37.NP 005516 1 Length 274 |Transcnpt 5
o MAFMKKYLLPILGLFMAYYYYSANEEFRPEMLQGKKVIVTGASKGIGREMA'
© 720 YHLAKMGAHVVVTASSAHYIAGTMEDMTFAEQFVAQAGKLMGGLDMLILN-
* .+ HITNTSLNLFHDDIHHVRKSMEVNFLSYVVLTVAALPMLKQSNGSIVWSSL
o -'A:"AGKVAYPMVAAYSASKFALDGFFSS]RKEYSVSRVNVSITLCVLGLIDTE!’A .
Ll MKAVSGIVHMQAAPKEECALEIIKGGALRQEEVYYDSSLWTTLLERNPCRKI. :
S ':"'f'_LEFLYSTSYNMDRF{NK -
e ! SEQ 1D NO:38: NP 005516 [Length 262|Transcnpt 6 _ .
i MLQGKKVIVTGASKGIGREMAW—]LAKMGA%NVVTARSKETLQKWSHCLE |
L LGAASAHYIAGTMEDMTFAEQFVAQAGKLMGGLDMLILNHITNTSLNLFHD -
i "D1HHVRK8MEVNFLSY\NLTVAALPMLKQSNGSIWVSSLAGKVAYPMVAA e
30 YSASKFALDGFFSSIRKEYSVSRVNVSITLOVL GLIDTETAMKAVSGIVEMQ -
| '-"f-:"AAPKEECALE!lKGGALRQEEVYYDSSLWTTLLIRNPCRKILEFLYSTSYNM
DRHNK :

iy



HI TNTSLNLFHDDI HHVRKSMVEVNFL SYWL TVAAL PMLKQSNGSK WSSL
AGKVAYPMWAAYSASKFALDGFFSSI RKEYSVSRVNVSI TLCVLGLI DTETA

MKAVSG VHVQAAPKEECALEI | KGGALRQEEVYYDSSLWITLLI RNPCRKI  LEFLYSTSYNMVDRFI NK i s
SEQ I D NO 38 NP 005516 (Length: 262 (Transcript: 6

M_OGKKVI VTGASKA GREMAYHLAKMGAHV WIARSKETL QKVVSHCLE

LGAASAHY! AGTVEDMIFAEQFVAQAGKLMSGLDMLI LNHI TNTSLNLFHD

D1LHHVRKSMEVNFL SYWLTVAALPMLKQSNGSI VWVSSLACGKVAYPWAA 30 °

YSASKFALDGFFSSI RKEYSVSRVNVSI T' LCVLGLI D'31EETAVMKAVSGAHMY

AAPKEECALEI | KGGALRQEEVYYDSSLWITLLI RNPCRKI LEFLYSTSYNM  DRFI NK 31 SEQ I D.

'NO. 39: NP_005516SE
MAFMKKYL LPI L&FW&&%@%%%%@@%&@@%WW 4

- YHLAKMGAHWM WWWWBM@QKWNTGASKGIGREMA
FVAQAGKL W’k NELSYWLTV
- AALPMLKQSN EPARSAKYIAGTMEDMTFAEQ

- RQEEVYYBSSLTAQAGIRNRCRI(ID
XP- 1103041, ﬁth 292 Tﬂfqgﬁgﬁ TEW{H%%M@SYWLW
WEECALE!IKGGAL

MAVMVKNYLLPI %% %NK

YHL SKMCAHV\h B ARSE
FI VKAGKLMGGELDMLT L
. ALPM_LKQSNGSI AVI SSLAGKIV[I'QDI\/I APYSASKFALDGFFSTI RTELYI TKV
NVSI TLCVLGLI DTE;%@&%I NAQASPKEECALEI | KGTALRKSEVYYDK i.s .

SPLTPI LLGNPERK N0§Q@l Lenglo: 232 | TranscAip@AWENgt h: 250 1

- Transcifpt ! EERH@@’KWE(B @ﬁ&gﬁl‘-\'\/‘ '
EDMTIFAE I - -
' LSYWNB'Ig:AALP W%@%@W%w |AGTMEDMTFAEQ

- TI RTELYI TKERISACKDYAGGL DRTANKE SEEL A %5 DKSPLTP'
LLG NPGRKI @@%&i VSN SEQ I'D NO 42: XP 1 %%%%%W
Transcri pt MSSILACKMTOR VARSI QIERVS YRCASKATRREMA

: NVSITLCVLGLIDTEFAMKEISGIINAQASPKEECALEIIKGTALRKSEVYYDK

15 - SPLTP!LLGNPGRK[MEFFSLRYYNKDMFVSN

SEQ ID NO 4‘! XP 110304] Length 250[Transcnpt 8 :
MAVMKNYLLPILVLFLAYYYYSTNEEFRLQKWSRCLELGAASAHYIAGTM
e EDMTFAEQFIVKAGKLMGGLDML!LNHITQTSLSLFHDDIHSVRRVMEVNF “
D20 LSYWMSTAALPMLKQSNGSIAVISSLAGKMTQPMIAPYSASKFALDGFFS
' 'TIRTELYITKVNVS!TLCVLGLIDTETAMKEISGIINAQASPKEECALEIIKGTAL -
RKSEVYYDKSPLTPILLGNPGRKIMEFFSLRYYNKDMFVSN '

. ) SEQ D NO: 42 XP 110304| Length 192 |Transcnpt g :

' 32§ MAVMKNYLLPILVLFLAYYYYSTNEEFRPEMLQGKKVIVTGASKGIGREMA .
.' ) YHLSKMGAHWLTARSEEGLQK\NSRCLELGAASAHYIAGTMEDMTFAEQ
o FIVKAGKLMGGLDMLILNHITQTSLSLFHDD!HSVRRVMEVNFLSYWMSTA :

‘;ALPMLKQSNGSIAVISSLAGGRTVPQQRSRSVTPDSRGP

30 “Obesnfy and/or d:abetes Vanants products” a!so referred at tlmes as - |
S _-“":T.the obes:ty and/or dlabetes vanants protems” or “obesrty amﬂor
- _;.:_;.-dlabefes Vanants polypeptfdes”- are amlno ac:d sequences encoded by




YHL SKMGAHVVL TARSEEG. QKVVSRCL EL GAASAHY! AGTVEDMIFAEQ  FlI

VKAGKLM3GL.DMLI LNHI TQT SLSLFHDDI HSVRRVNEVNFLSYMNBTA
ALPMLKQSNGSI AVI SSLAGGRTVPQQRSRSVTPDSRGP 30 Cbe3|ty and/ or di abetes
Variants products”, also referred at tines as the "obesity and/or di abetes
variants proteins" or "obesity and/or diabetes Variants pol ypeptides"- are
am no aci d sequences encoded by 32 the obesity and/or diabetes variants
.nucl ei ¢ aci d sequences which :are  naturdRly occurring nRNA sequences

"~ .obtained as a result of alternative " splicing. The am no aci d sequences nay

be a pepti déheabpsotmd?orcﬁébe‘tes hafsnisRRRIdIEI8SId%eq Gér%e%'@%ci‘?%}’é ng. chem cal 'y
nodi fied amn r@ﬁl ds (see below) s such as a gl ycopeptide or glycoprotein.

" The, obesity 8?%@@93@% Baﬁ@@ncqsr@da@ed aaeeresutbwﬁalitemame one of SEQ

ID NO 22 t o,%; | I'udes -h bel fo.
said seque(r)u:SE g ' ﬁl‘ﬁ' se&r?ért@e rﬁ% hg%allcjefp ehaggp%o' iaé @Sedg\lN)et gd
. substituted pepaéeoet projeiny hawm@ wem:dammmﬁeeaﬂn(rmde{se@beﬁﬁwve as

_ fragnent (see bel o ;] is 10 sequence having at. |'east 10 ani no acids.
' Fragment s: SHERBES Q&w&’ﬁa dp onglysepwicine e shesiyrand¥ardiahates variants d

‘Sequences pAodess kil ERRHALES il ATYEATD GO SFR 4 Mol SO 1D o 21

- whi ch- |ncIudes the regions contaln the varia tides is
_ between t heterst alaﬂtmcardesthwvcdogg (sesl belemleﬁsad se'q'tieaesr‘ewmtﬂﬁorte Brthe

am no acid s, depi cted the a Taple 1. "Fragnents,of -
"obesity andb%{-stﬁ}'gﬁ‘e?’(é QFE’PSH %ﬂé’:eﬁaﬂee &tﬁfeg@%belﬁw@rsequences

coded by. t hehambivadly mehRdsEE el AR | by whi ch
_ the variant di ffers fromtﬁe orlggf)nal @gg&gﬁ@g@ggy@g%%%g{@gﬁwg Tabl e. 1.
" "Nucl ei ¥ acPeAUEedRying-atdeast d Qarmimocamigmsed of DNA nucl eotides, RNA. .

“nucl eotides or a conbination of both types and.nmay incl udes natural 25,
nucleotldes chem cal Iy -nodi fi ed nucl eoti des and synthetic nucl eoti des.

" Ami no aci d“Emymﬂs of oﬂ:e&ﬁﬁ%@r@ﬂiﬂ&&?ﬁeﬁkcﬁﬂ%{n&% rﬂjcleﬂea(,%g natural Iy

appearl ng ‘am no aci ds,- am no aci ds whi ch have been chemcally. 'nodified
(see bel ow) Seqenchip ose RabiAl sgqHaNee o anyione fSEQ ID NI 1B@ER dBues of

vari ant s/ prN@‘@‘F WhichThdQdéind réﬁﬂ;'ﬁ%%‘ﬁéh Qhntf thd vanatlon in nucteotldes

Ky ‘_ between the vanant and thé Onglnal sequences These reg:ons (in the

‘amino acid tevei) are as deprcted in the above Table 1

L “ﬁ'agments of obesrty andfor drabetes related vanant product”--— ammo
acud sequences coded by the above nUCIeIC ac:d fragment containmg

o '2(') ' '_ reglons by Wthh the variant d:ffers from the onglnal sequence as :ndlcated
o : in Tabte 1. | | | '

“Nuclerc acrd sequem:e” a sequence composed of DNA nucleotldes '
T : RNA nucleotldes or a comb:natlon of both types and’ may inc[udes natural
R 25 nucleotfdes chermcally mod ifi ed nucieotrdes and synthehc nucleottdes

_. “Ammo acrd sequence’-’ - a sequence composed of any one of the 20
o ,' L naturally appeanng arnmo aC|ds ammo acids which have been chemica!iy
e _7_,.:;'*modn?ed (see below) or composed of synthet:c amlno acnds

‘_‘Homologues of Vanants/products”— ammo ac:d sequences of varlants-"‘_
-;ln whrch one or more ammo acrds has been added deieted or replaced 7




in which one or nore ami no aci ds has been added, deleted or replaced. 33
The altered am no acid shall be in regions where the variant differs from
the original sequence, for exanple, according to the explanation, in Table
1. 5 "Conservative substitution"- refers to the substitution of an am no
acid in one class by an amno acid of the sane class, where a class is
defined by conmon physicochenical am no acid side chain properties and
high substitution frequencies in honpl3ggous proteins found i'n nature, as
rd Dayhof f frequenﬂédexchange 10 matrix
I

de’term’ ned, < ar nda

'BLOSUM 83&%)'%’73%@%[%%@{'; gdegongwhrye dbe yadagkdifaes fiem have been
cat egor i zedndrigingl wtﬁrenéeafeﬁekam fe e H_e( f
_‘G y); Cass Ill: g%Asn “Asp, Gn & ;. d é’s%ﬁ?\? é)&ﬂé«??ﬁm{ éla%l ass V
(I'le, Leu, Yal | Met); and d ass VI (Phe Tyr, Trp). For exanpl e, . 7
‘_su_bstituti"on _of an Asp for another cl ass |11 resi due such as Asn, G n,' or
G u;-is:a 15 conservativesubstitution.: “Non-conservative substitution"-’

refers t tHGonsbardtivel $ulstiition "arafae; tcf%le%db&trf&'ﬂ@n %{%ﬁsaumnfo%é}&‘ afr no
:~aC|d from anot her class; for exanple, substitution- a, a class Il

‘Tesi due, "wi PNe elpgs By ﬁﬂlameeuaﬁrbo‘émawses:e csspmherdarciasd is, defined n.

" Chem cal | Yb J roduct f th vent i on
‘means’ a. prod\Weg‘?"pr(ﬁf‘el3hl g'rﬂe'(?%e{l%’ 'gralg‘?m@ﬁ@o‘f IR BreRGT %385@'&&& dues is.
modi fied e|suttatltlﬂwnﬁaembleerrnmgﬂogyghotgﬁ]s%gg@gshg@r@ra t her - post 25
'translatlon nmodi fi cati ons iemi cal nodi fication techni ques which

are wel | rminedp fe%emphrayga SW%@MQﬁﬁmnmwﬁme ons’ typical,

but - notjgex I I at.i.on oct anoyl ati on,
“ami dat |Ign Ql'&%%ix\rfcﬁ'b%é??gk\f @r?wgl g‘g‘eo%e'fé%? i %’ﬁgéﬁ Héacﬁﬁ%Fh%H coval ent
~ att achment hﬂveabeerpcategmnztedmmﬂ thefudea(Cluss i (etd)ycassqn(séothﬁmlost | yation,

pegyl ation | 0 hosphoryl ation, ubiqutination, . any
simlar (%gs?%?g Eﬁl@g IGIng@ly); Slass WefHis Atge Lﬂﬁh (?Ja% Mt proeduct
. havi ng son#liedrdu,afal, Mt laere% FPho) SR apabihi Ly of

_b| ndi ng tg‘{t he obesity gn SS&W (p/ﬁé Ty, ?'[p) For Bedmple; Bﬁg E'g" _

- . of an Asp for another class Hi resldue such as Ash, Gln; or Glu, is a |

15 conservatlve substitution.. - - L -

: “Non-conservatrve substrtutlon” refers to the substltutlon of an amlno
B acrd in one class wrth an amrno acnd from another class for example '
' substltutron of an Ala a class I resrdue W|th a class i resn:lue such as
C 20 Asp, Asn Glu or Gln | | ‘

| “Chemrcally modrf“ ed” when- refemng to the product of the |nvent|on
) means a product (protem) where at least one of its amino aczd resrdues |s
| B modrl” ed erther by natural processes such as processmg or other post—
' -' _25 translatlonal modlﬁcataons or by chemlcal mod:ﬁcaﬂon techmques WhiCh ' 7’
‘[,are well known |n the art Among the numerous known modn‘" catrons .
typlcal but not exclusrve examp!es mclude acetylatlon acylatron
'_ octanoylatnon am:datlon ADP-nbosylatron glycosylatzon GPI anchor
e V'.l.-fonnatton covalent attachment ofa ltpld or Ilpld denvative methylatton
" j,__'_:'-3'9'_.-_lf_.;j_rnynstlyataon pegylatron prenylatron phosphorylatron ubrqutmatron or L
: __any S|m|lar process L . R




di abetes rel ated gene or to other agonists of the original obesity and/or
di abetes rel ated gene as known. s "Imunol ogically active"- defines the
capability of a natural, reconbinant or synthetic variant product, or any
fragnent thereof, to 1induce a specific inmune response inappropriate
animals or cells and to bind with specific antibodies. Thus, for exanple,
an i mmunol ogically active 10 fragnent of variant product denotes a fragnent
“which retains sonme or all . of the‘innunaﬂogical properties of the variant '
_product, -e.g., can bind specific. anti-variant product antibodies or which

~can elicit arsfomgraelryaeﬁp@nseeetgelth\én\lalnaafe ﬁ;rcﬁtotha @@?ﬁéseﬁ s or cause
',prollferatlon of . " specific inmune cel produce vari ant "Opti mal

Cali gnnent ". -biplegigat agivily ofer eﬁamnlemambmgr Of blgdmtjjetotthglcéwsxty pedﬁ:ent

Cormer o) i 18 S SR e 5aPE TR At el bRk ook

. ali'gniment -prcigfietss tAhledNard agkaokwhup of 1, defaul t pararreters and the 20
‘default PAM A preferred alignment is the one performed using t he

: CLUSTAL-‘?\/pr ogram from MacVect orTl\/l operated wi'th an open gap penal ty of

~10.0,.an ext:q,g,d,g,g., ity matrix: If
. a gap needs't &Bﬁgd??l}ﬁadé ((l’eﬂferss B%a%aghﬁ%ﬁggl}rlﬁﬁm ly .align it
Wwi-th.a secomdcamhment:er synthetntevammt pirddundt] byamp fraghint #@dofisbng 25 only
~the re3|dues hat .are.paired with a corresponding am-no aci.d residue  (ie.,

“the cal cul affUFeEREGHY: MUBHEEdRSPONSS 1B ARPTORNRtR %"@'@é“‘oﬂﬂc@@cﬂ%@s t hat
- are i:n the bﬂftpwrtﬁ%péclﬁc fapttﬁﬁdﬁg ORI Gor e*ﬁnﬁ{éﬁgnQﬁn%ntﬁagﬁQg\ﬁa%velmom

- gene sequences.w th new- \/arl ant
~invari aBPy fisemenéaf wriantiprgduttalandbed a daignpanttvehioh réiins scﬂqaeﬂrcﬂ!s

t oget her ee id unal i gned, t he secti of the -
seguences tF?P hed'hrﬁlé'l’&og'ﬁ@ ’P@ﬁ?}t%eo ﬁé’ra"asgpfﬂq%lfhg é’?“ t 90%
i dentity"- pedific ARLEHahDPIONRCEAMIIL RS Qrﬂrhrdt'ﬂ*far‘?eﬁctt &% iifimtp@uence

sequences, .refers to the_percentage of. residues that are. identical in the
two sequencERSPARER Wiieh wil ate ald@h aptbcrchea; g1 ahuigmptbliferation o 90% ami no

» _aC' d. Seq”engﬁecxﬁ'@ﬂﬁhwe %%ﬁghhﬂél%m (Uar n? am no f‘ ,
“Optrmal alrgnment” is defi ned as an alrgnment glvmg the h:ghest i .
= percent ldentlty score Such alrgnment can be performed usmg a varrety
of commercrally avariable sequence analys:s programs such as the Iocal
L x . atlgnment program LALIGN usrng a ktup ot'l default parameters and the
o 20___' '_default PAM. A preferred alrgnment is the one performed using the ‘
o o CLUSTAL—W program from MacVecto operated with an ‘open gap 7
. penalty of 10.0, an extended gap penalty of 0.1, and a BLOSUM srmllanty
matnx ifa gap needs to be. lnserted mto a F rst sequence to optrmaily
" altgn itwith a second sequence the percent rcientrty |s calculated usrng N
L ‘25 only the resxdues that are palred wrth a correspondmg ammo ac:d re5|due g
_' {i.e., the catculatron does not consrder resrdues in the second sequences g
'_ ‘.1'-,_.l.'_'fthat are- m the gap of the t“ rst sequence) in case of allgnments of known o
- gene sequences with that of ihe new varlant the optrmal allgnment |
i 7znvarrably lnctuded ahgmng the rdentrcal parts of both sequences together -
) thefikeeping apalt and unallgned the sectlons of the seQuences that dlffer e
"f":f.onefromthe other R B R




s acids in tw or nore optimally aligned pol ypepti de sequences are

I dentical. "isolated nucleic acid nolecule having a variant nucleic acid
sequence"- is a nucleic acid nolecule that includes the obesity and/or 10
di abetes related variant nucleic acid coding sequence: Said isol ated
nucleic acid nolecule may include the obesity and/or diabetes rel ated
variant nucleic acid sequence as an i ndependent insert; may include the
obesity and/or :di-abetes related variam® nucleic acid sequence fused town
addltlonal'codlng sequences, encoding together a fusion protein in which
the vari ant “Hadimpgatlfeast Qﬁﬁﬂﬂfmﬁrtyg Wi rdopeatantwo eihing SA¢ueAGEeics or

‘exanpl e, the ﬂddlt ional. cod mg@l% quence may code for a signal peptide),

FEIHENGH SBAYLG% to i pgieehiage &f cesidles daaf@snce may be

t he obesity234

-in conbi-natj b thd | ol -

el emancs s RRAGLAITA i ity SEGUALRABHER HiSseddhoss LBl RRLES

_ uhtransl at eahus@(x%smmeemtss@snme identiy pnemrss that 60% betheosthing sequence in
-a sui.tab) e. hast

rel ated Yar ?ﬁﬁis irb&‘(ﬂ &f %OE%HPHé‘%i%@JEﬂ%@ P\NE’PEHB‘E%P%B@%‘Q@ areexpr essi on

e obesity and/or diabetes

vector" - rigkffigalt 0 vectors that have the ability to incorporate. 25 and
express heterol ogous DNA fragments-in-a foreign cell. Many .prokaryotic and

- euka otic expression vectors are known and! ry or connerC|aIIy avai l'abl e.

Thoss. havi o BRRFRTICRE AT RO R G R ot MR AT s 0

nucl eoti de SEqusRd.- igel mssewmdl&uzwsmancesmé%@s.%cﬁeﬁ I des- or,
retro

am no. aci d resi dues, respectively, are absent I ns

"addi tildn" diabafes ms@f%@@ltuw%etne@tdemdmsmummésm :sb!atedqmne}mxe whi ch

| '?Zi. g il B Rl BTy ARE 21IRE LRt RS fence.

" Subst i t ut iznid sequermccaear daperient ﬁfseﬁﬂﬁ%yﬂﬁélhﬁétthd%e%ﬁy afbpe acids by

~different n cleot| es or. am no-aci.ds, respectively. As re%ards amno acid

.sequences IAReteR ?t%Yﬁrmtm'%aserﬁsaueaset@ torgh add

oealending.
' sequences encodlng together a fusmn protein in which the varsant coding -

15 . sequence is the dominant coding sequence (for examp!e the addltlonal Coa

L coding sequence may code for a. sqgnal peptlde) the obesﬁy and/or o

| '_ d:abetes related varlant nucleic aCId sequence may be in combznatlon with
non—codmg sequences e.g., lntrons or control elements such as promoter

o and termmator elements or 5' andlor 3' untrans[ated reglons effectlve for
. .,'29 : expressmn of the codmg sequence ina su:tab!e host; ormay be a vector in

- whtch the obes:ty andlor diabetes related vanant proteln codzng sequence is

: heterologous . ' '

“Expressmn vector”— refers to vectors that have the ability to lncorporate ,
AN 25 and express heterologous DNA fragments in. a foreign cell Many
| | | prokaryot;c and eukaryotlc expressmn vectors are known and/or _
. ilcommermaliy avallable Selectlon of appropnate expression vectors is.
;», W|thtn the knowiedge of those havmg sklll m the art ‘

T '-_-_-:_3:0 ’__:,"-“Deletmn”- |s a change in elther nucleotlde or ammo acud sequence m

SN :_'.Wthh one or more nucleotides or ammo actd res:dues respectwety, are

E _“?'absent



10 "Anti body"- refers to IgG 1gM I1gD, IgA and IgG anti body. The.
definition includes polyclonal antibodies or nonoclonal antibodies. This
termrefers to whole antibodies or fragments of the antibodies conprising

t he antigen-binding domain of the anti-variant product antibodies, e.g. 15
i4 anti bodies wi thout the Fc portion, single chain antibodies; fragnents
consi sting of essentrally only the variable, antigen-binding domain of.the
-antibody, etc. "Treating a disease"- refgrs to admnistering a therapeutic
substance 20 effective tao aneliorate synptons associated with a disease, to
| essen the: severrty or -cure the disease, or to prevent the .disease from
occurring. "Detection"- refers to a nethod of detection of a disease,

di sorder, . flaseptiont o “aditieri Meis thanehdidin 4 Ausleb8AdoRBINIfGEeI tO
.detecti.on of a 25 predisposition to a disease as well as for establishing

" the" Er ognﬁs$%qltﬁnq9rwhlcbeiﬁséﬁﬁu ligd tnetheraddiionyot ore setare nucleotides odi sease. |
"p |
seauence cooBPEPRbH BURLEE, CoBBERRA, A (AR BGIHE RUARBIERES o0 ofher

'sim | ar sseqsmpegwe. n a sanple or of sequences. havi ng some -honology with
this sequence. The detection is carried out by i-dentification 37 of
- hybridi zati on conpl exes between the probe and the assayed sequence. The

_probe.-may b‘%@&éﬂﬁﬂﬁ%}”t Ore la%%ln‘léjnt%i' R dr dﬂ&é Rué\egﬁt%{sco%ﬁ\c} 288 -

~ Orrgrnal obesity an |abetes relate amno acrd or o
~nucl ei'¢ aciby éﬁemrtomclecrhdeeﬁmrcammbeaonine$e$pec&wdfyoﬂsdegems@nrrﬁi at ed
jvarrants of tcrire i.nvent i n varjied as a result.of alternative
splicing. THE GPAYPRCHS ghlﬁcfs@?%’tgé%mﬂi/eb‘? CORFRIVELYR BRBRNGPNSRAlVRrmn
- obesi tyjpand/ or- di abet es. related gene-depicted as SEQ 1D NO 1 for human 10
Adi ponectr n and the original amino acid sequence is the sequence encoded

by it; SEQTAntiodyY orefessitelgtighhdgDi fyfamnd lg aniilyidyalTheni no acig o
e LR A ERES ARRERIE Aol S R RO oY Bl | 3o 15

-for “human enﬁeeereﬁnmae étﬁ!ﬂ)o'd”eegbﬂﬁfh GBS P RBRRRSGorhS nérﬁ the
sequence encoded by Q1D NO 19 for nouse 11-bet.a- HSD an ?

or i gr nal . W%@nﬂgﬁﬂ‘@@iﬂlﬁ ﬁ@@"qllé of te setveriaat rer@ductewtrt;odles eg.
R RS 15 @ anttbodres wrthout the Fe portlon srngle chain antrbodres fragments
o 7 e consrstmg of essentrally onty the vanab{e antrgen~brnd|ng domatn of the
B antrbody, _etc ' ' S ‘

L “Treatmga drsease” refers to admmrstenng a therapeutrc substance _
o ._520'_“ - éffective to amelrorate symptoms assocrated with a drsease to lessen the"

- seventy or cure the drsease orto prevent the drsease from occurnng

' "', . “Detectron”-; refers to a method of detectron ofa drsease drsorder B o
E pathologrcal of normal condrtron Thrs term may refer to detectron of a- _
: “i2s predlsposrtron toa drsease 58 weil as for establrshlng the prognosrs of the‘ o
L l : '._f.‘ patrent by determrmng the se\renty of the drsease

B “Probe” -the obesrty andlor drabetes vanant nuclerc acrd sequence or a‘ .

o sequence complementary therewrth when used to detect presence of
. other srmrlar sequences ln a sample or of sequences havmg some T o
'homo!ogy wrth thrs sequence The detectxon rs carrzed out by ldentff catron'j.: .




SUMMARY COF. THE I NVENTION I n one aspect of the present invention, there is
provided an isolated 20 nucleic acid sequence selected from SEQ | D NO 2,
SEQIDNO3;.SEQID NO4, SEQID NO:6, SEQID NO:7, SEQID NO 8, SEQID
NG 9, SEQ 1D NO:11, SEQID NG 13, SEQ ID NO 14, SEQ ID NO 15, SEQ ID

NG 16, SEQ ID NO 17, SEQ ID NO: 18, SEQ ID NO:20, SEQ ID NG 21, and a

conpl enent thereof. 25 In another aspect of the present invention, there is
provi ded a probe conprising the isolated nucleic acid fragnment of the

i nvention. In another aspect of the prggent invention, there is provided an

I sol ated am no aci d sequence coded by the isolated nucleic acid sequence

of the inveff hyhridizatiomcamplaxes hedween te proke prd dg BSPaHREREMIENCRhere i s
provi ded an-i ' T [ us amno acid
Cegnent o TRIoRk HinpBE HEERET RS sDBBbott ERYS aictefaBeN AL BT
aspect of the present invention, there is provided an isolated am no acid
sequence Coqud'b'é Bu | eoti de(? 11& Ao 462 of SEQ I D, r 11. .5 I n, anot her
aspect of thOrEHBsERPESHYAMYBR dizheles relafaaogrnes” ante PaWIaREl Bepti de
conpri sing hclef@Heid shHUEARS IfEIH URhiA! fH 3BkSity dRibetdd) feliafil] at ed

am no acid sequence of the Invention, ereln said contiguous amno acid
segnent conpaiigets af theaiswveotien davei heensvanedh@xaa@ desulbwf altarnativeci ds
37-117 of SEQ.I.D N(?h32' .10 @I soi di scl osed arﬁ | sol at ed nufcb,lei %l,aci d

mol ecul es h&FIH9-a ThEQUARL NVEIPE: SERUPHGM'E HBS PP EEn U8 YN seQ 1D
NG 2-4; 6- 9pbddity ahd/or Biatifled telaltd déROABPIcRed 8 ST IDNO! R Man®dn | east 15
nucl eotides. Al'so disclosed are isolated nucleic acid nol ecul es conpri sing

SEQ | D 16 N&diponecEnoand 1thel rigdal 20010 aaeld i sequenag ruicthei seguertearol ecul es

east 15 nuEhBARRABY 1RSI SXRof s Atiepteatland roRadtaf 4B Li'd,
can anpl i fyacigl sslilsreelisitng sQaua6s eficolieSBy it IBEQ B M0:60 Jor Ghirelik3- 18;
20-21 as . and the original amino acid sequence is the sequence encoded by it; SEQ
1D NO:12 for human 11-beta-HSD and the original amino acid sequence is
15  the sequence encoded by it; SEQ 1D NO:19 for mouse 11-beta-HSD and

the original amino acid sequénce is the sequence encoded by it.

SUMMARY OF THE INVENTION
In one aspect of the present invention, there is provided an isolated
20 nucleic acid sequence selected from SEQ ID NO:2, SEQ ID NO:3, SEQ ID
NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ D
NO:11, SEQ ID NO:13, SEQ iD NO:14, SEQ ID NO:15, SEQ 1D NO:16,
SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:20, SEQ ID NO:21, and a

complement thereof.

25 In another aspect of the present invention, there is provided a probe
comprising the isolated nucleic acid fragment of the invention.

In another aspect of the present invention, there is provided an
isolated amino acid sequence coded by the isolated nucleic acid sequence
of the invention.

30 In another aspect of the present invention, there is provided an
' isolated peptide comprising at least a 5 contiguous amino acid segment of
the amino acid sequence of the invention.



20 tenpl ates. Al so disclosed are nethods of screening, diagnosing and
nmoni toring individuals for obesity and/or diabetes. The nethods conprise
detecting the presence, absence, or quantity of a transcription product
that conprises a sequence selected fromthe group consisting of: SEQID
25 NO 2-4; 6-9; 11; 13-18; 20-21 in a sanple. The presence or 30 38
quantity of said transcription product is indicative of obesity and/or

di abetes. In anot her aspect of the present invention, there is provided a
method 5 for detecting the presence of a’4 east one variant nucleic acid

sequence of Obeslﬁé’ncﬁ@%ﬁgae@!&"iﬁé‘é%%ﬂtﬁ%ﬁtt&?ﬁﬁée'lé‘pﬁ)vhiéa'é?g' cal sanpl e

conprising the steps bridizing to nucleic acid nmaterial of the

b| ol ogl cal sisnfited aming acid ae@t@emoglies hyoiuslendigeeide te 462 ef SEG ibm SEQ I D

10 SEQQE%NOB SEQID NG 4, SEQID NO 6, SEQID NO 7, SEQ ID NG 8,
SEQIDN09 1D NO 11 SEQ ID NO 13, SEQ ID NO 14, SEQ ID NO 15, SEQ I D
NO 16, SEQ I D NQrﬂé’mtﬁE@ép@ci‘@tﬁépr@t [r@ehﬁbrﬁﬂherﬁ&@pr@imm, or a

conpl enment the n bridizati o conpl ex. produced
by step (a);! M@?ﬁ%@@@%@ eﬁ“f’ qjﬂ(goﬂg}'ﬁil%'isfﬂtp%ﬁc H&P% rrel at es
with the prggassatedf arfinol RAPEeqRACH F tHNThventiirg Whefdth dai@&ﬁmﬁgmﬁjs’ n the
blologlcal sanmple. I'n another aspect of the present inventjon, there is

provi ded a namrnsuac@@egmﬁna@qwmﬁ%a#deaqﬁénpwetigmuwmrﬂm%mm c acid
sequences inga: i 9 l@gwaﬂtﬁg@j?m pising the steps of (a) hybridizing
09

to nucleic acid materral of the Ical sanple an isolated nucleic acid
sequencemselectedfromSEQIDNOZ SEQ ID NGO 3, SEQ I D NQO 4, SEQIDNQG,

QLD L 25 ol Bt SRR R (B PR NRAR 42, 350
NO 20, SEQ '&d@r%b sdléctad from the group consisting of: SEQ ID NO:2-4; 6- 9 11
13-18; 20-21 and fragments thereof comprising at least 15 nucleotides.
Also disclosed are isolated nucleic acid molecules comprising SEQ iD
15 NO:2-4; 6-9; 11; 13-18; 20-21 and isolated nucleic acid molecules
comprising fragments of SEQ ID NO:2-4; '6—9; 11; 13-18; 20-21 comprising
at least 15 nucleotides.

The present invention relates to PCR primers which can amplify

- products using sequences of SEQ ID NO:2-4; 6-9; 11; 13-18; 20-21 as
20 templates.

Also disclosed are methods of screening, diagnosing and
monitoring individuals for obesity and/or diabetes. The methods comprise
detecting the presence, absence, or quantity of a transcription product that
comprises a sequence selected from the group consisting of: SEQ 1D

25 NO:2-4; 6-9; 11; 13-18; 20-21 in a sample. The presence or

30



conpl ement thereof; (b) determ ning the anount of hybridization conpl exes
produced 30 by step (a); and (c) nornmalizing the anmount of hybridization
conpl exes to provide a level of variant nucleic acid sequences in the

bi ol ogi cal sanple. 38a In another aspect of the present invention, there
Is provided a nethod for determning the ratio between the level of a '
nucl ei ¢ acid sequence of an obesity and/or diabetes rel ated gene vari ant
in a first biological sanple and a 5 variant produced by alternative
splicing.in a second biol ogical sanple cggprising the steps of: (a)
determning the l-evel of a first nucleic acid sequence of an obesity

and/ or di abegeantity| af eidjcransesptiont pragdugt fisr indigativeogf cehiesityaapdier 10 (b)
determ ni ng th {evel of a second nucleic acid sequence of an alternative
splicing forﬂ\§?‘¥%e variant in a second biological sanple; and (c)

conparing the | evigl snotdraispect dfitihés pegsendinventiors ttegre (¥ provitledl & metieod at i 0. 15
I n anot her aspect of the present_invention, there is provided a ?et hod for

‘the i dentd f | PaARkGlBY o pissaReR OLalaBTONS VaRaNERYGIRG BCKESIIURBFREY af fi ni ty
of obesity aneligfarf@Rebisted F‘élﬁt%@%(e?a)bg-tir?érb‘?%éélcél@%n{;ﬂéi@@rhﬂﬁﬁngfthéa' d

proteins conprising the steps of: (a) providing an isolated amno acid
sequence sel glepedf.from SEQ 20 1D NO 24, SEQ ID NO 25, SEQ ID NO 27, SEQ ID

035 <507 bl SRR A BBty PRt 52 |
NO 41, and SEQ | D NO 4idplatdy) nuckeit acid seuence sdledteddran Gt Hd N@2h t he
of an Colfbsity and/or SFGO S0 aERI NI SEEP B sERTRNGIE effect of
the candi date conpoundspq IDWRO:AISERND NO:9, BEQ AYND: ¢, SBQND ROI13, sequence
to the at _l sast one SEQ D NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQID
NO:17, SEQ ID NO:18, SEQ 1D NO:20, SEQ ID NO:21, ora
complement thereof; and
15 (b)  detecting a hybridization complex produced by step (a);
wherein the presence of the hybridization complex correlates with the
presence of at least one variant nucleic acid sequence in the biological
“sample. '
In another aspect of the present invention, there is provided a method
20 for determining the leve! of variant nucleic acid sequences in a biological
sample comprising the steps of: |
(a)  hybridizing to nucleic acid material of the biological sample an
isofated nucleic acid sequence selected from SEQ 1D NO:2,
SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7,
25 SEQ ID NO:8, SEQ ID NO:9, SEQID NO:11, SEQ ID NO:13,
SEQ D NO:14, SEQ ID NO:15, SEQ 1D NO:16, SEQ ID
NO:17, SEQ ID NO:18, SEQ ID.NO:20, SEQ ID NO:21, or a
complement thereof;
{b) determining the amount of hybridization complexes produced
30 by step (a); and | |
| _ (C) ‘normalizing the amount of hybridization complexes fo provide
a level of variant nucleic acid sequencés in the biological

sample.



receptor and 30 (d) selecting a conmpound capable of affecting the binding
affinity of obesity and/or diabetes related proteins to the receptors of
said proteins. 38b |In another aspect of the present invention, there is
provi ded a nmethod for determining the ratio between the | evel of an obesity
and/ or diabetes. related protein variant in a first biological sanple and a
variant produced by 5 alternative splicing in a second biol ogi cal sanple
conprising the steps of. (a) determining the |level of a first am no acid
sequence of an obesity and/or diabetes rggated gene variant in a first

bi ol ogi cal sanple; (b) determining the [evel of a second, am no ﬁcid
sequence of an 1 arotheraspectofdheipsesant inveniien, thers 16 provided pimethed cond

bi ol ogi cal anpl e . C).si ' t I i ' (a) and
tep (by to G oegPf ot BERBEnTthe I85! P AT AC B ALERoS b | O
there is proghesy sndietdiaisbted Felateddrieotariagt ia ssfirstbiblagiasthssinple andiaor

di abetes rel ated nuc|eic¢.acid sequence by pol ase.chai action

conpri si Yy tW@F@B’A”&Pa b@/@“%fﬁ?&"ﬁr%ﬁ%ﬁ'agﬁ §ﬁ§5¥é§b’°ﬁ%@$%§nﬁ§/ or di abetes

rel ated nucl ghgprigig theosl@gsege With a priner pair, wherein at |east one of

the prinmers conpriSes an at |east 15 configuous base pair 20 segnent of an

i sol ated nucl ei ¢ (i d delguaining thelevel of afirgucisicAsis seauoNcaRt$i b NO 3, SEQ
I D NGO 4, SEQ I D NO 6, I : -9 bi 4iD NG 11,
SEQ I D No 13, SeQ 1 b NPT A digpareideigene it iR SFSPIRREA?. eeo

I D NO 18, SEQ I D NO 20sarB8plQ; 25 | D NO 21, and a conpl enent thereof; and (b)
detecting_ the nucleic acid product e 0. dihscl nmet hods
of treat ?Q]g i ndi vt ual et?ﬂ?&@?q l?\?%rﬂ?%os%géﬁ%pugﬁg?%gagggg%f%s&gag‘npri sing |
the step of adm ni sterimgnbitve &gl fotmaf thepvarihint in afseaond biskagi¢alt having a

sequence selected fromthe group 30 consisting of: SEQ ID NQ 2-4;6-9; 11,
13- 18; 20- 21. - sample] and

(¢) comparing the levels obtained in step (a) and step (b) to give
a ratio.

15 In another aspect of the present invention, there is provided a method
for the identification of compounds capable of affecting the binding affinity of
obesity andfor diabetes related proteins to the receptors of said proteins
comprising the steps of:

(@) - providing an isolated amino acid sequence selected from SEQ

20 ID NO:24, SEQ 1D NO:25, SEQ ID NO:27, SEQ D NO:28,

| SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:32, SEQ ID
NO:34, SEQ ID NO:35, SEQ ID NO:38, SEQ ID NO:37, SEQ
1D NO:38, SEQ 1D NO:39, SEQ ID NO:41, and SEQ 1D NO:42;
{(b)  contacting a candidate compound with the isolated amino acid
25 sequence in the presence of at least one receptor of an
obesity and/or diabetes related gene;
" (c) determining the effect of the candidate compound on the
binding of the isolated amino acid sequence io the at least one
receptor; and | N
30 (d)  selecting a compound capable of affecting the binding affinity
| of obesity and/or diabetes.relatec‘j '.p"roteins‘to the rece;pfors of

-said proteins.



Al so disclosed are kits for screening, diagnosing and nonitoring an

I ndi vidual for obesity and/or diabetes. 38c Also disclosed are proteins
encoded by a nucl eic acid sequence selected fromthe group consisting of:
SEQ I D NO 2-4; 6-9; 11; 13-18; 20- 21 and imrunogenic fragnents thereof. 5
Al so disclosed are anti bodi es which specifically bind to an epitope on a
protein encoded by a nucleic acid sequence selected fromthe group
consisting of: SEQ ID NG 2-4; 6-9; 11; 13-18; 20-21. Al so disclosed are
anti bodi es which specifically bind to an §§btope on a protein encoded by a

el 2 SeORRRS sl B o 1RoRAB iR g0 ©

NO 2-4; 6-9; 11; 13-1 that "are |1 nke S or
acti ve agentfor delesmining theoadid betwegmtheniavel of apaibesyrpodior disbetesnpri si ng

ool eic aci dPit BREENLEFRE! b ARRERA BB R Pt pulei g, Y °
NQ 2-4; & 9;altetnatihvé-sicingln 2lsdcbad bivlegitalrsantplé comprising thg eteps of Al so
(' om obesi ty.andl@) i SrlerEEMoE 18! RhaSI e 26 S Brepopat o

adm ni stering to indi vosbsryandfsridiastites rabieahenRe@ibhtinld firsPhibglcal an
epitope on a protein encoded by a nucleic acid sequence selected fromthe
group 20 consisting ofSamples | D NO 2-4; 6-9; 11; 13-18; 20-21 that are

linked to activ ge | ERersciat L \yerd a

nucl eic acid nol 3(?& er}%%e"ﬁit\g@l tﬂgqg\%\éd??gg S%Fg%d;‘fgl (': c%ﬁ“ﬁ Sgﬂﬁg']#\éél é\ﬂﬁi dual .
The net Héds. conpri se tdlErmativepspiitingdoimiof thex variant in 3 aecbridiclogitabl a

phar maceuti cal conposition . 25d conpri sing anti bodi es which specifically
bind to an epitope on W@@’ ary protei n encoded by a nucleic acid sequence

sel ected from t hqchr ougpmgairg) heileglo©bbiaired iR Y fa)4indetéh (H)1o gik@-48; 20-21
and a nucleic acid nolecules. 5 In another aspect of the present
i nvention, there is pr%W?ded an expression vector conprising the isolated

nucl ei ¢ acid sequanRgRr dsPect of the present invention, there is provided a method
15  of detecting a specific obesity and/or diabetes related nucleic acid sequence
‘by polymerase chain reaction comprising the steps of: 7
(a) amplifying a specific obesity and/or diabetes related nucleic
acid sequence with a primer pair, wherein at least one of the
primers comprises an at least 156 contiguous base pair
20 segment of an isolated nucleic acid sequence selected from
SEQ 1D NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6,
SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:11,
SEQ ID NO:13, SEQ ID NO:14, SEQ ID NO:15, SEQ ID
NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:20, SEQ
25 ID NC:21, and a complement thereof; and
(b)  detecting the nucleic acid product of step (a).
Also disclosed are methods of treating individuals suffering from
7 _obesity and/or diabetes comprising the step of administering the translation
product of a transcript having a sequence selected from the group
30 consisting of: SEQ ID NO:2-4;6-9;11;13-18;20-21.
Alsc disclosed are Kits for screening, diagnosing and moniforing an

individual for obesity and/or diabetes.



i nvention, said sequence operably-linked to control elenments for the
expressi on of said sequence in a host cell. In another aspect of the
present invention, there is provided a host 10. cell transfected with the
expression vector of the invention. In another aspect of the present

invention, there is provided an antisense oligonucleotide conprising a

10- 40 contiguous base pair segnent of a reverse conplenent of a nucleic
aci d sequence selected fromSEQ ID NO 2, SEQ 1D NO 3, SEQID NO 4, SEQ ID
NO 6, SEQID NO 7, SEQID 15 NO 8, SEQ 1 B8RO 9, SEQ I D NO 11, SEQIDNOlB

SE0 1D N0 20, st sdrINE L e 5 1

shows nul ti rsleénczhd;d fromettte glfou&)omﬂnsmhngoofa&E(Q o dNfeRe4 H5-8f 11;hBrdB; 80+ gi n
(depicted in SE IDN022t %mDhNOZF) to each other and to the
ori gi nal segﬂ 'm'ﬁuﬂog?mg PERIEL a1 i gnnent of five amino acid

sequenceg of  MDYgs, Yidcdbsbd SRPARGISSHIES whEER bge&lﬁz;aa@ Bifd %@d Epbitépe30) to

each other 25 and to the original sequence; hows al i gnment of two
am no aci d sega@neiein encodediby arnugieic a(wbpeqmmca selgrted formidha graup SEQ | D

NO 32) to t tiple alignment of seven
ani no aci d gg’&‘g'éhﬁég?’ SEQIENOR: §r5?g1| 1?’@3’?9 in SEQ ID NO 33 to SEQ
I D NO 39) to eaclnlss isclostidatetabtitfodies Sitien specifiedliyebindqe arFepitofe shows

mul tiple alignment of three am no acid sequences of human origin (depicted

in SEQ | D NOMamsotsieneded by p ﬂl&l%‘ﬁcﬁ?'%ﬁﬁ@#en%%ﬁlﬁ@ieﬂ {eorp the) oreyP
seauencel S g o NLS L HER! il oW TG ok ARl REauences
to the origidetéctabiguabele orfictive agehtsws nul tiple alignment of five nucleic
cach other and 14590 QsSend girl Sheticertical tomposttion ' Sompising " )
antibodies which specifically bind to an epitope on a protein encoded by a
nucleic acid sequence selected from the group consisting of: SEQ ID
15 NO:2-4; 6-9; 11; 13-18; 20-21 that are linked to active agents.
Also disclosed are methods of treating an individual suspected of
suffering from obesity and/or diabetes. The methods comprise the step of
administering to individuals antibodies which specifically bind to an epitope
on a protein encoded by a nucleic acid sequence selected from the group
20 consisting of: SEQ ID NO:2-4; 6-9; 11; 13-18; 20-21 that are linked to
active agents. |
Also disclosed are methods of delivering a nucleic acid molecule to
obesity andfor diabetic cell of an individual. The methods comprise the
step of administering to said individual a pharmaceutical composition

25 comprising antibodies which specifically bind to an epitope on

30



Fig. 8 shows alignnent of two nucleic acid sequences of human origin
(depicted in SEQID NO 10 to SEQ ID NO 11) to the original sequence; Fig.
9 shows nmultiple alignnment of seven nucleic acid sequences of - 15 human
origin (depicted in SEQID NO 12 to SEQ ID NO 18) to each other . and to the
original sequence; 20 25 30 40 Fig. 10 shows nmultiple alignment of three
am no acid sequences of human origin (depicted in SEQ 1D NG 19 to SEQ ID
NO 21) to each other. and to the original sequence, s DETAI LED DESCRI PTI ON
OF PREFERRED EMBODI MENTS Applicants specdgically incorporate the entire
content of all cited references in this disclosure. Further, when an
amount, concb RPN GRCOFRT B RANICGIF RFGSeSRPRRE MSIedted GRS TTBHP her a
range, prefeé&r%%tih@wﬂﬁseﬁ IDANDLEY: 6% PP SRbADI UahiasicaRdy! over
preferable values, this is to be 10 understood’as specifically disclosing
all ranges froolesdlelst om any pair of any upper range limt or preferred

value and any lower range limt.or preferred. value,. regardl ess of whether
ranges aSe separ%@@ﬁmgéépﬁ é)éth‘?/\ﬂg‘?s ”g-'”"?%%?'a?*’eh% &@Qﬁ%m ues is
recited her aixpressidressctot bnpvisiey fHelikekited hilldleiclaidequent@beded to include

the endpoints thereof, and all integers and is fractions within the range..
It is not inB¥edien. ?@iﬁ'ts_eﬂH@n%%%aB?"ftkﬁ@ to goatelickements forihet ed to. the
specific val,é;%?egs%g{ 6%iél"§§6ll\fé1ﬁ;tei--iﬁiar‘l%§céﬂ‘.nge- Qobesity and/ or di abetes

vari ants nucl eic acid sequence The nuclelc acid sequences of the invention
i ncl ude nucl ei ¢ deianothep aspesien des prdseohinvanivnre tiewe ds pypvided/ ahosli abet es

sequencad” ! Vel PR MO B8R0 3RRCL L ielfliborar y (o1 e anove

codi ng sequencedp anvttiep aspetteithepresantlinvediiory tiserg iepoeidedien | ength of the
o0l g SequaNiBeRoRBIoeRyERale SoPTBbg R AGAO SPRyONRS B RAY BB  RNA or
in the formgha reliSe ctRthlemBat 8L NIEERUUE scfMhce -] frsmRQ 1D
 NO:2,SEQID NO:3, SEQ ID-NO:4, SEQ 1D NO:6, SEQ ID NO:7, SEQ ID
15 NO:8, SEQ D NO:9, SEQ ID NO:11, SEQ ID NO:13, SEQ 1D NO:14, SEQ
1D NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ 1D NO:18, SEQ ID NO:20,
and SEQ 1D NO:21. | |

" BRIEF DESCRIPTION OF THE DRAWING
20 - Fig. 1'shows multiple alignmerit of four amino acid sequences of
htjm-‘a?n origin {depictedin SEQ ID NO:22 to SEQ 1D NO:25) to each other

- -and to the oﬁginél :se'quence';

Fig. 32'_'5}th$_ muttiple alignment of five -arﬁino.,acid sequences of
mouse drigir-i {dapicted in SEQ ID NO:26 to SEQ ID NO:30) to eacﬁ-h other
25 .andto thé ori_g‘iné] sequence; o L
Fig. 3 ‘.s‘howsélignment_ of two amino acid sequences of human origin
{depicted in SEQ iD N031 1o SEQ ID N032) to the or’igi'hal
sequence; . |
o Fig. 4 ._s_'hOWé:mlﬂtiple-‘alignmentf(;)'f seven armino acid -Séqueriqe's of
30 human origin (depicted in SEQ ID NO:33 to SEQ ID NO:39) to each other

and fo the original sequence; -



~exanpl e, a hexahi

and DNA, cDNA, and genomi c DNA. The DNA maybe doubl e-stranded or

singl e-stranded, and if sin gle-stranded may be the coding strand or the
:non coding (anti-sense, conplenentary) strand The nucleic acid so
sequences may al so both include dNTPs, rNTPs as well as non-naturally
occurring sequences Thee- may also be a part of a hybrid..-. between an
am no aci d sequence and a nucleic acid sequence 41 In a general

enbodi ment, the nucleic acid sequence has at |east 90% identity with any
one of the sequence identified as SEQ §4NO 2 to SEQ I D NO 4 or SEQ ID
NO6 to SEQID NO.9 or SEQID NOI1 or SEQ ID NO 13 to SEQ ID NO 18 or SEQ
| D NO 20 to SEQ IffiaNdshaws snutige mligheiest eldhteesainerasidsequencagofide t he

o combr nat 1ban prioh beg M SERIITRP A0 B R Y Rk 20 ARG 6T ng For
f usi on pr ot &ira torthe srigimal seRinicdes, i n conbination w th non-coding

sequences, such as introns and control elenents, pronoter and term nator
el ement sBor 5 1dign@sBews myitiple aligrmentiof fedr pydeic apidsaquercesel expr essi on
of the codi s Sl : J C host

envi r onnent m%ﬁ%@@ﬁﬁ?ﬂge?éﬁgaéﬁ h!r)li\lc(?‘glsté Sa%g ﬂﬁgeoc]ﬁgtr@aeés&‘l ({)Stﬂlérl.’l rdoduced as.
a het er ol ogdoshe erdginahsegjueRbe; nucl ei ¢ aci d sequences of the present

i nvention may al v 1s the ohesit [or diabetes variants products
codi ng' sequencesﬁggﬁaﬁ?‘ﬂs "ngﬁéaﬁﬂn@eﬁﬁsﬁ&e% ieRcid SRAVeMCes Mfowns f or
purification,&f i dddieted i SRy . £$ . for

T e 1 NG Ty S B N R o T ot ur e
pol ypeptidde t6 thredrigivakdesjuencéer in the case of a bacterial host, or the
mar ker sequence e _a. 20 her utini n(HA). .t ag when manmal i an
host,.e.g. COS 7ﬁé1$§r,'°‘i"§ aﬁm%&ﬁwm#&a%ﬂwﬁ&w@w epi t ope
derived fromrighte(depldtateizSEQ [DavBY) t6 SEONDINOLE) (N bl | . et al Cel
37:767 (1984)?&(&9?0 i ncluded in the scope of thg i nventlon are fragnents
as defined SgRYYBCEI| so referred to herein as oligonucleotides, typically

i o8 of e ol SadiSFlued BlighRshlotseul olRRE R GRETETRIRY 1oy "be
used as1pr olemnan GriginEdepicted th SEEN 1D NN 218 SEG lD RICB 08 B caichictiesise agents,

and the |like, . :
and to the original sequence;

20

25

30



~of 'SEQID NG 23 to SEQ ID NO 25 or SEQ
"NOL32 or SEQID NO 34 to SEQID NO39 or SEQID NO4I to SEQID NO 42, or
- fragnents or andi@gtd %Tovﬁmtﬁlﬁﬁhﬁm@emofﬁeweammc akid seawmceslcﬁn of

ereentng. SERRRRIRRS el ded B SRUElCe N B PR E R R e yor 4 ze

according to known nethods. As indicated above, the nucleic acid sequence
may be substantially 30 :.as depicted in SEQID NO:2 to SEQ 1D, NO 4 or
SEQIDNOG6 to SEQID NO9 or SEQID NQ 11 or SEQID NGO 13 to SEQ D NO 18
or SEQID NO 20 to SEQ ID NO 21. or fragnents thereof or sequences having
at 42 least 90%identity to the above sequence as expl ai ned above.
Alternatively, due to the degenerative nature of the genetic code, the

sequence nmay be a sequence coding for By one of. the am no acid sequences
D NGO 27 to SEQs ID NO 30 or SEQ ID

to or PCR- aadﬂbttliemnﬁgma!e;equencel sequences whi ch encode the Obesi ty and/ or

- diabetes ‘variants products di scl osed above. cDNA libraries prepared froma
vari ety of tissues are cormerm ‘al ly avail abl e and procedures for screening
and. 15 isol at i ngp )
‘Such | “techni ques
‘Mol ecul ar G oni ﬁ@plloarltsamecaﬁcaﬂy lmahnpataté Biededitite lcoptent ofall diteepri ng Har bor

~ Press;  Pla % é‘ q Ausu ‘f(é aL (1989) Current Protocols in-
" Ml ecul ar- @’% 85'598 B IGIPEYEs, QN B Amoyityconpentrgiom @l ei c acid

: h.oo
_seduences mrbsiuee?s%ﬁefe@@@béh %s;?g%gﬁ %é‘gﬂeféﬁ’.‘ééﬂ%égg&rzaeﬁé{ences such -

" as pronnters regul a
" (UTRS). Ex@éﬂ@?%mr@eraulﬁvaiua‘alaadllewetpmferableozalequiae@tdm be perforned by

f th t, h PCR
Do TG é@eﬁ‘eﬁs@f?e%mf%pgﬁ“q e a%&fnaﬁéewng?rfﬁi'””
“exanpl e, tthmadveaagé]nmt BApRefelrbl vé@é)éﬁ@ﬁﬁy 10% ﬁ%f%%fﬁﬁjeﬁer natively,

- | th t.
ERRILAGERINBAINATS ' [ 1650) ™

untran edl ons

ory elenents,.

(‘Gobi n Vet hads App/ .

the techni restrlctlon site"
2:318-22 (‘%g'ee)r?ga idassrefndhath errrensesare pemarstey dtsclesedr Véherefa anki ng
: sequence Elﬁh@&%?huﬁeh@&%!uéscfﬁem@yhgl%l S OV o%enmse stated, the

o .." range is intended te include the endpcmts thereof, and all mtegers and _
: : 15 ﬁac‘ﬁrcns within. the range [t is nct mtended tnat the sccpe of the lnventlon :
R - be Iimzted to the specnﬁc values rec1ted when deﬁmng a range '

EE | Obes:ty and!or d:abetes vanants nuclelc acid sequencer ‘
ST The nUClelc acld sequences of the invention include nucIelc acnd
-:_zq ' sequences which encade ObeSIty andfor d;abetes vanants products and
o fragments and anaiogs thereof The nuclelc acid sequences may '
: ‘_-' alternativeiy be sequences ccmplementa:y to the above ccdmg
. -. sequences orto regzens of said codsng sequence The length of the
L ccmplementary sequences is sufﬁment to avoid the expression of the

LAY ;fi_g_;"-;_ﬁ'rf_fcodlng sequence. The nuclelc acud sequences may be |n the formof -

i RNA or m the form of DNA and lnciude messenger RNA synthetlc RNA S

' and DNA cDNA and genomlc DNA The DNA. may be double—stranded o

or s:ngle—stranded and lf smgle—stranded may be the codmg strand or the:” |

' T —codmg (antl-sense complementary) strand The nuc!elc aCld ' _ .
equences may aiso -beth mcIude dNT Ps rNTPs as we!l as non~natura£ly : '

occumng sequences The sequence maj,r also be a part cf a hybnd

_etween an ammo ac;d sequence and a nucle:c acud Sequence



so First, genomic DNAis anplified in the presence of prinmer to a |inker
sequence and a priner specific to the known region. The anplified
sequences are subjected to a second round of PCR with the sane |inker 43
primer and anot her specific primer internal. to the first one. Products of
each round of PCR are transcribed with an appropriate RNA pol ynerase and
sequenced using reverse transcriptase. Inverse PCR can be used to amplify
or extend sequences using 5 divergent pflners based on a known regi on
(Triglia, T . eta! , Nucleic Acids Res. 16:8186 (1988)). The priners - may

be designed usi ndn @geuyralembodiment; ﬂf@rntmtetbwcss@q)janmrtme(atgéast Nat i onal

22736 nuot oo ety FRH By o ik e RS oA SE0 bR e o
“anneal to tseeaeg*eo41@rseadmraoeetesa@rm@t@%ﬁseah%o@ﬁr§f pThe
r

met hod uses riction enzynes to generate a suita agnment ‘i n
the "known rg% @ft E& ﬁ' ﬂgorr%ﬁ'éﬁth)&thﬁE& HxNQa21.zed by . o
Jrntrarmlegzular I t ate ture P
(Lagerstrom M gtg@ mlé%%dhﬁgg%mgﬂﬁfi%ﬁhﬁmq@% YLNCE BYs a2 et hod

for PCR Anpitself. By anmthef alﬂblahatlvetﬂtmotb@mgdegieﬁﬂhay%e% colfidtioreiggnce. 1 n

. human and y cr al chronosone DNA. . Capture PCR also requires
mul tiple reéﬁéi'e 'E)

leur e hepor %“28“‘7;%%'??@?%‘9 Fit T Bl RSB s e T oo

§ﬁ‘é“%ﬁ°§es§v%§s shese r:gaﬂgérhrsfuson pbteie oan-

fl anki ng sdflrensand cantroh eternéntBapioenoted afd teehinator elé‘ﬂn@hglcﬁ g&ci ds Res.

- 19: 3055- Addi. t,i qnal | e .can use PCR, nested priners and
" Pronot er@ ditr% By 'r’"fB?’é'%’ttsﬁ r’?@'ex%‘?ﬁethe TQE RYpHCSS RO the @ﬁgmr Fi nder TA4;
Cl ont ech, " Radquetickdn a $ififableThbs %@ﬁ?ﬁ?a%‘&té}%rtﬂb%t forhﬂe gReen libraries

and is useful in 25 finding intron/exon junctions: erre | braries for
scr eeni ng- fhichdhe variapigrucleionsid sequenves is ratrochmee amahetﬁrobg&asec'f ed to
i ncl ude- | ar, DNAs Al so, randomprimed libraries are preferred: in that

they wi |1 “contal n nore sequences which contain, the 5 and upstream
-regions.. of . ger#se hucleic acid sequences of the present mventuon may also have |

15 the obes:ty and/or dlabetes variants products codmge"sequences fused in-
o frame toa marker sequence WhtCh atlows for purrt” catlon of the variant
L product The marker sequence may be for. examp!e a hexahlstrdrne tag
. to provide for punf" cahon of the mature polypeptide fused to the marker i in
the case of a bactenat host, or the marker sequence may bea’ _
20 | hemagglutlnln (HA) tag when a mamma!uan host eg. 008—7 cells is
| used. The HA tag oorresponds to an epttope derived from the influenza
. hemagglutlmn protern (Wilson, 1., et al. Cell 37:767 (1984)) |
N Also: lncluded in the scope of the invention are fragments as def" ned
| above also referred to herein as olrgonucleotldes typtcally havmg at Ieast
s - 25 : 17 bases preferably 17-30 bases corfespondmg to a region of the codrng-
‘ j’_v: sequence nuctelc acid sequence The fragments may be used as. probes
prlmers and when comptementary also as ant!sense agents and the hke
'_- accordmg to known methods. . | '

As mdzcated above the nucleac a01d sequence may be substanttatly j |

o 30 as deplcted in SEQ !D NO 210 SEQ ID NO:4 or SEQID NO: 6t SEQID.

"""NO 9 or SEQ ID NO 11 or SEQ ID NO 13 to SEQ D NO 18 or SEQ ID
NO 20 to SEQ ID NO 21 or fragments thereof or sequences hawng at




30 Arandomy prinmed library may be . particularly useful if an oligo d(T)
| i brarydoes not yield a full-length cDNA. Genom c libraries are useful.
for extension into the 5 nontranslated regulatory region. 44 The nucleic
aci d sequences and ol i gonucl eoti des of the invention can al so be prepared
by solid-phase nmethods, according to known synthetic nethods. Typically,
fragnments of up to about 100 bases are individually synthesized, then
joined to form continuous sequences up %i 5 several hundred bases. B. Use
of Obesity and/or diabetes variants nuctf®ic acid sequences for the

nd/ or diabetes variants products 10 In accordance

production of, Cbesi| a

with the pres'@ﬁ?tM@ﬁ@'&ﬂ?%%W%e@e&éﬁﬂc%éﬁaﬁﬂa@sd abpexi fi ed above may be
used as reconhiigaativdiNAuER Gl 1o Gl essi,on of Cbesity
and/ or di abetes variant pr oduct@%n%\s%vfﬁP{Lﬁ‘gbﬁwgﬁgggfgéocﬁeyh%ose of skill
in the art, iTCAHRPCHEAYIAAMUEHOR SOTiDG ferahycmeidss fipinerabidr  di abet es

variants pro néss 8NSIEE 1P ' nc 351 ng,_.codons ot her
t han t hose whic ?’,P ear In Sgg?%kﬁgkgdﬁoﬁé%e?r%miﬁEnggﬁé NG 6 to SEQ
ID NO 9 or’ SEQND $ SEQAP NSEGP oDSHO IIBNORSEGED IDNRC:800F SBEQD D NO 20
to SEQ I D NO gd- Mg h e ich naturally occur in the human genone.
Codons preferr%d by%%é@t@g?’aoﬁ%lgg%g@%Ei"?:al%als Fga Po&Cidc host (Murray,
E. et al. Nuclegiuengei ds Res. 17:477-508 (1989)) can be selected, for
exanple, to increase the rate of variant product expression or to produce
reconmbi nant RNA transcripts having desirable properties, such as a | onger

hal f-1ife, than tPaepamtion of mictsbiscid skqgncegat ural ly occurring sequences.

25 The nucioei c aci.r%se%tjence(i of the present invention can be engineered
in order to alter OFdEUSF AAGPIUSHCED BV P htrinad by seeenivoeDNAvdi ng

sequences f orlibearieanistrigroligoni@estiRprobeWHidh Ren ybridisd td drPéRd to,
alterations whi E}bm)qi,fy the cloning, processing and/or expression of the
product. For aé'i‘(‘g fige e'&@?@r%i"%’i‘@sﬁ%ilc%éﬂmﬂeﬂb@Mltﬂshdigr digbdies ques 30

\rll\QiNC:]eg[ rei \(l:vteg\/erigﬁl_@\moéidbté Bi8ci8sdd atov8: cDNA %ﬂFié@?lteggre'@ﬂ Sr\‘,‘éﬁiﬁ(g’ to insert
o? %sssdéseas?é cg%m%alréigﬁy s?\la%llgglzyaln%tplrgged%?est forr ggr,een'o Sng 0 coden
ing and
15 isolating cDNA clones are well-known to those of skill in the art. Such
techniques are described in, for example, Sambrook et al. (1989)
Molecular Cloning: A Laboratory Manual (2nd Edition), Cold Spring Harbor
Press, Plainview, N.Y. and Ausubel FM ef al. (1889) Current Protocols in
Molecular Biology, John Wiley & Sons, New York, N.Y.
20 The nucleic acid sequences may be extended to obtain upstream
and downstream sequences such as promoters, regulatory elements, and
3" and 3' untranslated regions (UTRs). Extension of the available
transcript sequence may be performed by numerous methods known to
those of skifl in the art, such as PCR or primer extension (Sambrook ef al.
25 supra), or by the RACE method using, for example, fhe Marathon RACE
kit (Clontech, Cat. # K1802-1).
Alternatively, the technique of “restriction-site” PCR (Gohinda et al.
PCR Methods Appl. 2:318-22 (1 993)), which uses universal primers fo
retrieve flanking sequence adjacent a known locus, may be employed.
30 First, genomic DNA is amplified in the presence of primer to a linker
sequence and a primer specific fo the known region. The amplified

sequerces are subjected to a second round of PCR with the same linker

¥



preference, etc. 45 The present invention also includes reconbi nant
constructs conprising one or nore of the sequences as broadly described
above. The constructs conprise a vector, such as a plasmd or viral

vector, into which nucleic acid sequences of the invention have been
inserted, in a5 forward or reverse orientation. In a preferred aspect of
thi's enbodinent, the constructs further conprise regulatory sequences,
-including, for exanple, a pronoter, aperably linked to the sequence. Large
nunbers of suitable vectors and pronoters are known to those of skill in
‘the art, aer'm%"r@“t:@ﬂﬂfBﬁ{:quﬂﬁC avnidranteenal Ap the first ahe. Hrodusig ¢fnd

expression S otic an ryotic hosts are
~al so. descrl l%[‘ﬁd ggﬁbﬁ'f%gﬁe Fr@%%tﬂ’%ﬂﬁﬁf}/‘ apﬁrgp%adt@(jglﬁg ROlvBRIASh al so ,
rel'ates to Elmisseqlﬁnbed\delr@lre&e%e ganeiriptadd.y engineered with vect ors of the
I nventi on and tﬂ roduction-of the product of the i nvention by

r econbi nant -t ecHRY&[§e £ CRi63n haused tor amplifyguextendsequengisesingd (i .

transducgr rﬁ@r‘s r f he_ve of.this |nvent|on A:
~vihi ch may &M@gﬁﬁgﬁ)’(a t%{ eH %rlﬁ?' ngﬁbpeeéi%di Prorlgt"aalq 8&%&6@%‘1”64?’5@@?0r The
-vector - may% 16(3186)(&[958)3 The pivecfonEydie desighé® kg OLMGOM 4particle, a -
phage et c..The i ne ggv hosﬁ cells can be cul tureg I n conventi onal :

hutrient  mbdraeh ¥“t'§ 358 §1 99 Mational Biogrienassaci Hb'nmldhpt ers,
sel ecting M;aﬁsf@rmﬁér ‘;Pragﬁéfef[yrb@ f"ﬁé@éﬁﬁﬁﬁagﬂgf)f th SF‘Q I ant -

- nucl ei ¢ ‘aci d sequence: ture 1 ONS are, pH and
the like, H?BavﬁhaﬁC@DetanmﬁW%Jeemomtamd bealnesd] 16 the targetect ed for

expr ession bea are those skilled in the art. The nucleic
' aclod seaduenc@n&o(g%tltg 32 0ﬁ;ay heemethedhusesisavernal any one of a -
variety’ of reSXIliIftEﬁSerm?n‘le%Ctije‘héré’te aéal@&l@'ﬁ%nﬁ%qtﬁﬁ %ﬁg@ﬁﬁ@éﬁo o

i ncl ude chronosonal , nonchronosonal
deri vat i ved S6nes\ide fragipenlis dhepcirsufadsed bghatgmn@l%ulamlglaltr@lvl IS ; yeast

p! asm ds;. [ from -conbinations of plasnm ds and phage DNA
.viral ﬁ%t‘tgéé ﬁ'@é‘?""ﬁ‘%t ®30 adenovi rus, fow pox Vi rus, and .

: pseudorabl es. Houptues PGRYLAJdistione i) &t l%fb gt is
“replicapl eﬂgngw able in tﬂhe host. The aapproprﬁfliate %ﬁ%"’égﬁﬁ"eﬁ?e may - be

~insert eH He afagihed fgg/Pg)R ampétf 9al’mn of DNA fragnients adjacent toa
known sequence in human and. yeast artifi c:al chromosome DNA. Capture '

i F‘CR also requ:res multrple restnctlon enzyme drgestlons and lrgatlons to .-
- place an engmeered double~stranded sequence into. a flankrng part of the |
= DNA molecule before PCR. _ . ‘
o :zo_'_' " Another method whlch may be used fo refrieve ﬂankmg sequences
rs that of Parker J D et al, Nucle:c Ac:ds Res 1 9 3055-60 (1 991)
L Addltronally, one can use PCR nested primers and PromoterFmderm
I l|brar|es to walk in" genomlc DNA (PromoterFlnderT“‘ Clontech Palo Alto,
| CA) ThlS process avords the need to screen llbranes and i is useful m
.25 fi ndrng mtron/exon Junc’uons Preferred ltbfarles for screenmg for full
-;- length cDNAs are ones that have been srze-selected o Include larger
o cDNAs Also random pnmed Ilbrarres are preferred in that they will”
“ g ._’.i' contaln more sequences whlch contarn the 5' and upstream regions of
o jg_,_-';;,-‘__;genes , Ll e R
B _'_}: 30 A randomly prlmed llbrary may be partrcularly useful if an ol“ igo -
(T ) llbrary does not yreld a full—length cDNA Genomlc lzbranes are Liseful
"-.for'extens:on rnto the 5' nontranslated regulatory reglon SR




46 procedures. In general, the DNA sequence is inserted into an

appropriate restriction endonucl ease site(s) by procedures known in the
art. Such procedures and rel ated sub-cloning procedures are deened to be
within the scope of those skilled in the art. 5 The DNA sequence in the
expression vector is operatively linked to an appropriate transcription
control 'sequence (pronoter) to direct nRNA ;synthesis. Exanples of such
pronoters include: LTR or SV40 pronoter the E.co/i lac or trp pronoter,

t he phage | anbda PL pronoter, and ot herd4 pronoters known to control
expression of gen in prokaryotic or io eukaryotic cells or their viruses.
The expressi on vectBrYCeIseid seguanees and cligururdedities phihesiveatibor

transl ation igantdisd ho 0 Lpt t j,nat.or. The vector may

al so include aR ropri g?ﬁ@q@eﬁ%@%?%%ﬁgqsl'fa%}é?gm@i%tkgg‘é’f‘on. I n addi ti on,
t he expressi o &@Sﬁm%hqﬂsef@pmﬂy fragorends of ynio aboutdoe basdseqgtabl e nar ker

genes to prow R,l’ﬁ,ﬂ I t.ols. for selection of transforned host
cel I s such ash(giﬂﬂa?jtr of Oﬁ‘stae%é&'e fr;"e@%@l’%@éeét&fgnﬁg8ﬂﬁyoﬁlsrsggP%rfC&ﬁd‘é’ tpor

eukar yot i ¢ Sc&evergdhyngred besessuch as tetracycline or anmpicillin resistance
in E.coli. The vectors containing the appropriate DNA sequence as descri bed
above, as well as an appropriate pronoter or control sequence, may be 20

enpl oyed to tB-anstee moinOapgityoparidédre digigfied ovaiRings tnidic hasiti to express
the protein. Exa f ropriate expression hosts include: bacterial
cells, such as E.ngéo(ﬁl%," %?%B‘gtﬂa) ¢8 ‘;'Ct'gﬁlﬂfoﬁiﬁeﬁﬁytwmfnﬁ!abaf@ﬁ fungal cells,
such as yeast; i ns@@Entcplodactsuch as Drosophil a and Spodoptera Sf9; ani nmal
cells such,as CHqé‘ COS, | HEK 293 or Bowes nel anonmm; adenoviruses; 25 plant
cells, etc? The sHl &PGncEwithihe prrsspt nxettiane Bucleis agisksrsienceshe  wi t hi n

the scope of spbeiied athiviel gy b8 ubé® ad tdcofimmdt A ﬁﬂ:‘?d@uwgg{a ip: The
N bac

invention is_ not limted b¥ t he host cells enployed. erral systens,

a nunber of SGPHRIETINN Yddbesity ang{prigiabetas warieatipiwdpetsdi ng upon t he use

intended for the AbaFIbe/uRNGS0bd By AGI 30, I uct. For exanpl e,
when | arge qganti ties of QObesi ngnd/ Oﬁgﬁ@ﬁ%?@é@&éﬁngkggpr oduct are needed

for the i nduBfYHRGsouae prskice Obesiie sndips diahbtss wdriaestorbdugh | evel
expr essi ofs OknédtfnPAudiEstiai fagubiils ;ﬁfs@esgng codons other than those

which appear in SEQ ID NO:2 to SEQ ID NO:4 or SEQ ID NO: to SEQID
NO:9 or SEQ ID NO:11 or SEQ ID NO:13 to SEQ ID NO:18 or SEQID
NO:20 to SEQ ID NO:21 which are those which naturally occur in the
human genome. Codons preferred by a particular prokaryotic or

20 eukaryotic host (Murray, E. et al. Nucleic Acids Res. 17:477-508 (1 98‘9))
can be selected, for example, to increase the rate of variant product
expression or to produce recombinant RNA transcripts having desirable
propeirties, such as a longer half-life, than transcripts produced from
naturally occurring sequences.

25 The nucleic acid sequences of the present invention can be
engineered in order to alter Obesity and/or diabetes variants products
coding sequences for a variety of reasons, including but not fimited to,
alterations which modify the cloning, processing and/or expression of the
product. For example, alterations may be introduced using techniques

30 which are well known in the art, e.g., site-directed mutagenesis, o insert

new restriction sites, fo alter glycosylation pafterns, to change codon
preference, ete.



readily purified may be desirable. Such vectors include, but are not
limted to, multifunctional E.coli cloning and expression vectors such as
Bl uescripi(r) (Stratagene), in which the Qohesity and/or di abetes variants
pol ypepti des codi ng sequence nay be ligated into the vector in-frane with 5
sequences for the amno-term nal Met and the subsequent 7 residues of

bet a- gal act osi dase so that a hybrid protein is produced; p/N vectors (Van
Heeke & Schuster J. Biol. Chem 264:5503-5509 (1989)); pET vectors
(Novagen, Madison W); and the like. | #% he yeast Saccharonyces cerevisi ae,
a number of vectors to containing constitutive or inducible promoters such
as al pha factor, dihgdresent tyerlipaalsminciodes negoniianant ednstiiots revi ews, see
Ausubel et a Io y 153:516-544
(1987)). In t(:‘gffl)g@[sll eorneead}q%%%Eyg%gg%g#é\%mgélyg%&%ég% %e expression
of a sequencér f@rmﬂtru@isvampmape@duwsh ey esmidiov ginallwec@nyintaf a i s nunber

of - pronoters I cll,.as the 35S and 19S
pronot ers of w(i%?ﬂégﬁggnseé?éﬁ%%f%a@h?%% agffegﬁmsg5t§§45m)a may be used
al one or i A domwisrtat iayerssidrientdlien otreg@reféﬂ@diaSpéiﬁaﬂaMnMdﬁﬁbnﬂ' W
(Takamat su e 311 987 AI tern t pl ant
pronot er s sug%@g%nﬁt@ggqﬂé??rcgﬁ%"ﬁ?{e 4']1&0‘3% '"gef‘%aL EMBO J. zo
3:1671- 1680 Eka6p)e, afrombice, cgieratlly hni@@ltemn@s&%naa&&@a rkf34d pf or heat

i bal di Results Probl. Cell Differ.

hock t Woter J
ek 202" SR Bl B Eolh MG romranie
plant cells laye dd)ﬂhﬁ@'Cl:ﬁlN/thaﬂméfﬂbﬁMthfé @énlﬁgbn@eﬁﬁl@%}&h @éé%ér transfection.

For revi ens such tec yes,  see bbs S. or ry. E. 25 (1992) in
MG aw Hi I $‘éf ¥k B’P 8%@%4@%@%%@? alsrvtc@sguberql N, New York,
N. Y., pp 1918bdiro6k, ofél. h and Wi ssbach (1988) Met hods for Plant

Mol ecul ar Bi ol ogy Acadeni ¢ Press, New York, N.Y.: pp 421-463: Obesity
and/ or di abet es. VAP PESE8L 'BY%GB@S%@Pt%WI%GprMm%ew in 30 an insect

system | n_oBenswlly &ghesfed AhUBLRRY Bt 2lihIibh S BCh ALy hedr osi s

virus (AcNPV) is used as a vector to express forelign
Spodopt er af r b@? produet of drg vesttionby. l’$¢¢mhmphut§clanmmd¢ost céllseare Obesity

and/ or 485 genetically engineered (i.e., transducer, transformed or transfected) with
the vectors of this invention which may be, for example, a cloning vector or
an expression vector. The vector may be, for example, in the form of a
plasmid, a viral particle, a phage, etc. The engineered host cells can be
cultured in conventional nutrient media modified as appropriate for
20 activating promoters, selecting transformants or amplifying the expression
of the variant nucleic acid sequence. The culture conditions, such as
temperature, pH and the like, are those previously used with the host cell
selected for expression, and will be apparent to those skilled in the art.
The nucleic acid sequences of the present invention may be
25 included in any one of a variety of expression vectors for expressing a
product. Such vectors include chromosomal, nonchromosomal and
synthetic DNA sequences, e.g., derivatives of SV40; bacterial plasmids;
phage DNA; baculovirus; yeast plasmids; vectors derived from
combinations of plasmids and phage DNA, viral DNA such as vaccinia,
30 adenovirus, fowl pox virus, and pseudorabies. However, any other vector
may be used as long as it is replicable and viable in the host. The
appropriate DNA sequence may be inserted into the vector by a variety of



di abetes variants products codi ng sequence may be cloned into a

- nonessential region of the virus, such as the pol yhedrin gene, and pl aced

under control of the polyhedrin pronoter. Successful insertion of Cbesity
and/ or di abetes codi ng sequences w |l render the polyhedrin gene inactive s
and produce reconbi nant virus |acking coat protein coat. The reconbi nant
viruses are then used to infect S. frugiperda cells or Trichoplusia |arvae
in which variant protein is expressed (Smth et aL, J. Virol. 46:584
(1983); Engel hard, E.K. et aL, Proc. Naf® Acad. Sci. USA 91:3224-7
(1994)). io In mammualian host cells, a nunber of viral-based expression
systems may H¥ocedyres.zgeneralchediNAisendenne iaended inis ah sppopdaias an
expression v : i / i ni s. products codi ng
sequences rraf/%% %@fﬁ}l?%@ | ??gggﬁégggﬁgﬁcgég%% r@ﬁ@hr’rﬁ ﬁﬁ%ﬁ/%?%ﬂ ation

conpl ex consiecedyres andeelatad euprabmingproaadures iapadédrhed toaadwithisequence. 15

Insertion in I : ro. E3..region of the viral genone wll result
in a viable tﬁ?%u céﬁgg%’egg%@de@gp%?gi ng variant protein in infected host
cell's (Logan and TeddiNA sBquanceNaithe éxardssiGie vectbiS odiabfEip tilied $984) . I n

addition, trapscription,enhancers, ch as the Rous sarcoma virus (RSV),
enhancer, nma/é}b%g[{fgér&aq? HaPﬁ%fP§898°8§S£§"rS§§E?'&W PHOTRelRRHP dipctiaRNACel |'s. 20
Speci fic ini fsyathiesis. shgngles oyuchlpsombeers RNIdeedTR oF SOhb ipfdd¥er, transl ation
of variants %%%uctgacodlj ng seé{uences. These signals include the ATG
initiation c -Gldac 0 1 BrAM ey e blage lpmbdaddsprametas, anbethey  and/ or

di abet es var ipaotaps RebiG fo EHONEXHEEYENSLgerhdsSn ipRikaAIL@R codon and.

upst ream sequences_ are inserted intq the appropriate ‘expression vector, 25

) t
,no addi t i Bn&UKARSHS cells el viswase| The e ssioraectsss alsedodiain-Bwever, in

cases where ebb¥omedifihGSRUBR EansiAtioRink@kibh; dtspf?ér?s%ﬁ tidrs | Nserted,
' exogenous transcriptional control si glnal s 1 ncludl ng Re ATG initiation
¢

codon mnust béerﬂ?iﬁ%tpﬂeﬂﬁe}@ﬁt?‘ﬁé‘ﬁbfﬁfs@,in hde pppropaatesrqeeties fomust be in the
correct read'aﬂﬁ)lfﬁﬁr?g{';@xérgsﬁ&irfnea&cﬁﬁ’d?ﬁﬁ{dé %Hr?l gﬁ,rvéctg&sggé {arrag) jnsert. 30:1

Exogenous transcriptiional elenents an I o codons !’Yn be of
vari ous ori gicRBlaimeRmonapE seleciablesyakhegénesTherafde a phamytysié trakpr essi on

Syatom 1 n e Sl of Rantioia AbsTale BAS. 5 BRPARRIAE KFdclade B! Tos. 62
(1994); Bitt hepmyeingesistanee for cBkamatic cell 6ANLGA,Gorsdéh i $8E)ycline or
ampicillin resistance in E.coli. '
The vectors containing the appropriate DNA sequence as described
above, as well as an appropriate promoter or control sequence, may be

20 employed to transform an appropriate host to permit the host to express
the protein. Examples of appropriate expression hosts include: bacterial
cells, such as E.coli, Streptomyces, Salmonefla typhimurium: fungal cells,
such as yeast; insect cells such as Drosophila and Spodoptera Sf9; animal
cells sych as CHO, COS, HEK 293 or Bowes melanoma; adenoviruses;

25 plant cells, etc. The selection of an appropriate host is deemed to be
within the scope of those skilled in the art from the teachings herein. The
invention is not limited by the host celis employed.

In bacterial systems, a number of expression vectors may be
selected depending upon the use intended for the Obesity and/or diabetes

30 variant product. For example, when large quantities of Obesity and/or
diabetes variant product are needed for the induction of antibodies,

‘vectors which direct high level expression of fusion proteins that are



In a further enbodi nent, the present invention relates to host cells
cont ai ni ng the above-descri bed constructs. The host cell can be a higher 5

eukaryotic cell, such as a nmanmmalian cell, or a | ower eukaryotic cell, such
as a yeast cell, or the host cell can be a prokaryotic cell, such as a
bacterial cell. Introduction of the construct into the host cell can be

ef fected by cal ci um phosphate transfection, DEAE-Dextran nediated
-transfection, or electroporation (Davi 47 L., Dibner, M, and Battey, 1. °
(1986) 10 Basic Methods in Ml ecul ar Biol ogy) Cell-free translation

systens canfeaﬂ“}t@Uﬂﬁedﬁpabpediastrableooﬁm yadtyeantiudesbusakohdiasteder i ved.
i nvention. A host cell strain may

fromthe BH&@ resent
be chosen fof ﬁf“8 GpRd erRressloprediosush ame inserted
. sequences oBIute@ ﬁpmﬁte enéx Whﬁr@ﬁé‘%@taﬁcﬁol Hiabﬁfesd@aﬁ-lar&?g f ashi on.

‘Such nodifications o protein include are not

acet yl at i.onPOlyBRRsIEH cadian seguynes saytbekgatet astplibe yeator dm-frandd witidat i on and

. | at |- f f
Tho b or e e oRlenE8 15, B ARl B e S RSN reidie q?féoanﬁ/r or
functi on. . Dhdtheyatmttobidabe col that & hybria prétela ishi b&ucé@(BiN it ?r\s/ etc.

have speC|f|c ceg Iar machi nery ‘and characteristic mechanl S or such

_post - t r ans| Ae¢ksh qﬁﬁ‘%"*t’l%’@" @a@ﬁ%@%’rﬁé@a (1989Ry sk evettoes cor r ect
-modi ficati C{Ncﬁﬂg ﬁrm%@%%lnrw f ntdbtﬁ? upér oduced, -foreign .protein. For

. long-term high roduction o conbi nant proteins, stable 25

expression is prlafthﬂe yedst Saccirremyces ceplvisibe, rl;?ﬁulﬁble?'&f%él@l’é’ EXpress
vari ant 1Brodu t.S. é%}"isg transforned using expression vectors. which contain

“viral ort glcﬁ)g' ping tlvﬁrp"d?d'é?la’@g@ﬁm@serémlcbsaﬁ alphalfaciontaicehodl  a
sel ect abl e gxRierafiEPSH ﬁpA)) P%Mggdt RS, lélﬁé\ﬁg%c Qs%%tez%eéct or, cells

may be aliowed to grow for ays I'n an en'rlc Wé’)they are 30

swi t ched t@n@éﬁl‘@ﬂfﬁﬁel rfﬁ@fhodé’haprymolsqusmﬂm-s@A @pg@t)be marker is to
confer resist aml“ri and its presence allows growh and

-~ recovery of cell

‘Resi st ant . of Bmu@ﬁcé%ﬁ@bdin‘gr\?d?ﬁn?b%c%lﬂs&e Cell-llb&f Bg%'ng,'&ﬁl ated using

ti ssue culture techniques propriate to §7’ nunber of
~ sel ect &h Syghenef WQ@@S regampiewiml promoters sucla as the 35S and -

1 QS promoters of CaMV (anson etal, Nature 310; 511 -514 (1984)) may
be used alone oF m combmatlon WIth the omega leader sequence from |
TNlV (I‘ akamalsu et al EMBO J. 6:307- 311 [¢ 987)) Altematlvely, plant
o promoters such as the small subunlt of RUBISCO (Coruzm et al., EMBO J
20 3 1671 1680 (1984) Broglle et al, Sc.rence 224 838-843 (1 984)) or heat
| shock promoters (Winter J and Slmbaldl R. M Results Probl. Cell Differ.
AT 85- 105 (1 991 )] may be. used These constructs can be zntroduced |nto
| o plant cells by dlrect DNA transformatlon or pathogen mediated
) . transfectlon For rewews of such techmques see Hobbs S or Murry LE.
.25 (1992) in McGraw Hlli Yearbook of Scnence and Technology, McGraw Hlﬂ
- . "New York N.Y., pp 19'! '196 or Welssbach and Welssbach (1988)
s : Methods for F’Iant Molecular B.'ology, Academrc Press New York N. Y pp
L 421—463 . ' C ' ' ‘
i | ObeS|ty andlor dtabetes vanants products may also be expressed an_ .
= 30 an insect system ln one such system Autographa callformca nuclear |
| o j‘;_-_-:'polyhedroas wrus (AcNPV) is used as a vector to express foretgn genes :n T
;1"18podoptera frugrperda cells or m Tnchoplus:a larvae The ObeS|ty andlor

|, ect .
c%ﬁe%ﬁh?é%' g?éﬁfeefpr%ﬁsesbv%sr&afe Usid; ariexpressignences. 50



transforned cell lines. These include, but are not limted to, the herpes

5 sinplex virus thym di ne kinase (Wgler M, et aL, Cel 111:223-32 (1977))
and adeni ne phosphori bosyltransferase (Lowy 1., et alL, Cell 22:817-23
(1980)) genes which can be enployed in tk- or aprt-cells, respectively.

Al so, antinetabolite, antibiotic or herbicide resistance can be used as the
basis for selection, for exanple, dhfr which confers resistance to io

met hotrexate (Wgler M, et alL, Proc. Najg. Acad.: Sci. USA 77:3567-70,
(1980)); npt, which confers. resistance to the am nogl ycosi des neonycin. -

~and ‘G 418 L1 1981 d | s
o oo o BRI GRAR BroductShBing beallBheBhily defidetnlias ) ) L and 'S
acet yl t ransf eoaecsentlals-egain uieﬂhe \(lMsrstych asllﬁﬁ@bolyhédnhlgyp@l aﬁgbﬁ}-jeﬂbl e genes

75 have beendscr| fl or ex pB, -which al | ows cells to utilize
indole in. pPB canirof Ohtsorel n HT%‘EQ‘:%S@ﬁcﬁﬁiﬁfemsﬁﬁloln@ft%@ﬂm i ze

niStinol i ghapediBbidY cididl & sqggﬁegenré G S

- Acad. Sci. . 85:8047-51, e use 'of e’ mar ke
. popul arity ‘@nd prasluch rcacrkbmraylraaﬂaukmgamatsprotmncogt utheoni dase and its
substrat e, and Iu0| er-ase strates, luciferin and ATP,
bei ng wi del yrecég@w% VIGRES A% I?%H?GFC?{}]’ ‘P%%Fzg 152 qglis Ol so to quantify
the amunt . ofrichdphRia Ra®in &hidh Forftirf %t@rﬁ?éné bl'e to a
specific vector. .system ( Rhodes, C. b . : I\)/(z}?ﬁé%zj ﬁ)r}mﬁ%%ﬁ 55:121-131
(1995)). Host \G&il|46:6846 Qw)wEmgemandrEm @aﬁafdé’rmeq\t[m‘nAeadeﬁmodﬂmlg Obesity "
- 25 andl or dlgafﬁéfé-, agg ts products may be.cul tured under conditions
suitable for res on and recovery of the encoded protein fromcell

cul ture: 1he prodaeharpnediundtbsdyehs raﬁﬁ@ﬂbbf‘éf‘inr&l%ésé@é’ dessigRreted or.
- “contai ned mtrgcel | ul arI y depend| ng on. the sequence anoﬁ or the vector used

“As will be Y& Utilzese l@fcaecrsrwherﬁ arhadenavirusiipussdiasrarvect ors 30

~contai ni ng esi t r -di,abet es :
vari ant s pr (}:{%sg%ca écgmsgey “ff%]ﬁgfﬁgég%ﬁ? 85%‘@%0?%?9&'?%. rect 51
. secretion ofseqbeacesymgdjeoirgatedbm HEnHVILS tﬁér%bﬁ@hénltfar@,wﬂbna -
_prokaryotic or. ar qQtjic-cell nmenbrane. The Cbesjty and/or diabetes

“variants pr QR JSislingohie lalg,prosaqiar agd tdpaits reeauenses with one
“ornore aﬁdlmsé?ﬂa% irPa h%hé@@@ﬁﬁéi%ﬂ&f@& ?ég:@ﬂcb?%e %&F‘&EA%@WH Pé&ﬁl?'n”

purlflcatlon
- R § v:able virus capab!e of expressmg variant proteln in lnfected host cells _

[ (Logan and Shenk, Proc Nati, ACac’ Sc: USA 81: 3655 59 (1984)
' addttlon transcnptlon enhancers such as the Rcus sarcoma v:rus (RSV)
E enhancer ‘may be- used toi mcrease expressaon in mammailan host celis
20 - R . Spegcific initiation S|gnals may also be reqwred for effi c1ent , _
' : translatlon of vanants products codmg sequences These sugnals mclude
= the ATG initiation codon and adjacent sequences In cases where Obesxty
| ‘ andlor dlabetes vartants products coding sequence its lmtlanon codon and_
\ 77._:_ upstream sequénces. are mserted into the appropnate expressxon vector '
S 25 no addmcna! translat:onal control SIQnals may be needed However Iﬂ
" - cases where on!y coding sequence or a portion thereof is tnserted
e i.‘_f'_{._t_';exegenous transcnptlonal contro[ s:gnals including the ATG mmation S |
'..:i."c_odon must be prov:ded Furthennore the mltjatlon codon must be in the o
N : correct readmg frame to ensure transcnptlon of the entlre msert | _ |
L "'}1‘30 i"'Exc:gencus transcnp’aonal elements and lnltlaﬂon codons can be cf |
EHOUS onglns both natura! and synthe’ac The eﬁ' c:ency of expressmn |
‘;y be enhanced by the mclusnon ef enhancers appropnate to the cell




purification facilitating domains include, but are not limted to, netal
chel ati ng peptides such as histidine-tryptophan nodul es that all ow
purification on i mobilized nmetals, protein A domains that allow
purification on i mobilized i nmunogl obulin, and the domain utilized in the
to FLAGS extension/affinity purification system (I mmunex Corp., Seattle,
Wash.). The inclusion of a protease-cleavabl e pol ypeptide |Iinker sequence
bet ween the purification donmain and Obesity and/or diabetes variants
products is useful to facilitate purifi4®ation. One such expression vector
provi des for expression of a fusion protein conpromsing a variant is

pol ypept i de Bistem inaise (BehayhDs ef di, esullgiRrobls6pkhDifoe 20012582 ent er oki nase

cl eavage. si hgi: N st.i di i ol Lit gt ification on I MAC

(i nmobi | i sod R Bihkrded Q’?f’{ﬁ?ﬁ%ﬁ&%gﬁ&b@ﬁ A%%kscribed in Porath, et
al, Protei 3 Expr. I:Palmr;her emﬁﬁ?imL thé pRReht m&fhtbntrbﬁjc?tb?fo@khéiﬁsef cl eavagg
site provides,_ a, _nean r isalati vays i gnt _polypeptide fromithe fusion
protein. pGE?(OOt@&"?ﬁ g'\e(a%%?@sgcrfqggg%ogg{qucw;ﬁ? k‘ﬁgﬁf%ihcéa bge iR t0  express
forei gn pobypeRhiydéscels stitisana mpmdhaiidscol, bha WwdraluRagbee Sell, shawmst er ase
(GST).In general, syc% fUﬁ]I n gé%#ﬁ‘l s are soluble and can easily be
purified frofSEYaast 6l PS 83103 AN Riha PRl SeR PMEB S8 Beads  (e. g.

gl ut at hi one- dgatepskediin IithRiueBSPofthe GoAstilE iR Be hddt bamesh By elution 25. in
the presence ¢of free |jgand. Fol |l ow n% transformati on of a suitable host

lig | ! ,
strain and gleﬁﬁft’tﬁd celeiim phrgphate ansiedioanDEAErbptiaaeediated density, the
sel ected prOﬁ@h%cﬁfﬁ”l,iopglég@ﬂﬂorgff’olrﬁm%{\ﬁ%?[l,@iﬁnéf?ﬁn%nﬁ%ﬁtegéﬁw ture shift.
nd:  ce Itiron

or chem cal induction) and: s are cultured flor an a | period.
Cel I s ar e 1f y el Methagds inddeleerianBislpgy). Gelhiree tragslatiomsystiérss apued by

physical or ghem<Lah [W@d'n : G{J‘lﬁjcet ML I et ai ned for
further purificati ort1p tﬁcc{f%tﬁra cewgﬁ%?ﬁg%%ygggi@&d@%%bg%ﬁ glr’? of proteins
can be di srupPNAIceRstmaly of hepebenttinvartiood, 52 i ncl udi ng freeze-thaw
cycling, sonicati [ LSk ' - f Ll lysing agents,
or ot her nethods, ‘@f\?}?iscf:ﬁéﬂ%in&ghSE?\CQ\%}VQ%%%Qﬁggémgit?lrﬁ?%%"ﬁ?rtih? he art. The
Qbesi ty and/ 6xpréssibevéthevagdredtseqpenchsotrdo paocebe theemqvessed frofeitd puri fi ed

e e TR S B SR Ao et el R ™ | 1o T
not limited to, acetylation, carboxylation, glycosylation, phosphoryiation,
lipidation and acylation. Posf-translational processing which cleaves a
"pre-pro”form of the protein may also be important for correct insertion,
folding and/or function. Different host cells such as CHO, Hela, MDCK,

20 293, WI38, etc. have specific cellular machinery and characteristic
mechanisms for such post-tfranslational activities and may be chosen to
ensure the correct modification and processing of the introduoed, foreign
protein.

For long-term, high-yield production of recombinant proteins, stable

25 expression is preferred. For example, cell lines which stably express
variant products may be transformed using expression vectors which
contain viral origins of replication or endegenous expression elements and
a selectable marker gene. Following the introduction of the vector, cells
may be allowed to grow for 1-2 days in an enriched media before they are

30 switched to selective media. The purpose of the selectable marker is to
confer resistance to selection, and its presence allows growth and

recovery of cells which successfully express the introduced sequences.



acid extraction, anion or cation exchange chromatography, phosphocell ul ose
chromat ogr aphy, hydrophobic interaction chromatography, affinity

chr omat ogr aphy, hydroxyl apatite 1o chromatography, and lectin

chromat ography. Protein refolding steps can be used, as necessary, in
conpl eting configuration of the mature protein. Finally, high performance
l'iquid chromatography (HPLC) can be enployed for final purification st eps.

{ 15 C. Di.agnostic applications utilizi ‘nucl eic acid sequences The
nucl ei ¢ aci d sequences of the present invention may be used for a variety
- of dlagnostl ur i nucleic _acid sequences may be wused to detect
and quantita i‘%&@gjﬂ‘ aPWéf@c%%ﬁ"?%ﬂ eeils ean bk piferatad usiagi ant i n

patient's ce{,é&e &ﬂ&fe@%@qcédg@@ t8¥hé18%l?ﬁ/§ ng the presence of  nRNA"

coding for the Ohesity a s vari an Poduct's. Alternatively,
t he assay may be Aeyédumbedefeeltactrdrrespmeutslraayaelt&@tjﬂtolrécev@r serum or

bl 0ood. Thi | t total NmRNA f the t
ot cer um andtanbueed EF s, Higea e, Rulharhotdonis B Béﬁ"aesheepréii“?s_
“-a nucl ei'c sacsihplat @R ByRfidiak ldrﬁa%’ét(v@iﬁlé?lm' EPEI d@éﬂ 1ﬂ@%%%fﬂd??

0-3
"~ nucl eoti.des, capable of specrflca ybridiz a se uenceg |ncIuded
within the @fﬂ@dﬂﬁtphasnhmﬁmsgltms&mseébmmi eet:aiql(hgll 22@17&)39& ty and/ or

di abet b dit det ect the - - '
O aoetes o BB Sah BB 45 67 Skt Rl eesrachl O tﬁe o
expr essi on sy adntinétabbliies aasisialc éﬁﬁelkl?ﬁ‘c:dé?éslstﬁngé %ahgi/bgu%d ad® |

: absence ‘pregsence, and excess expression of Cbesity ‘an drabe es
vari ants. pr @rﬁﬁt?opﬁnnf@ﬁBt(@mplee\ﬁéllffswblbh@@eﬁarsyeaame t63  di abetes

o T IRl S AR W LEAE R MRS SN S R A aberes
_variant of. t(mssm)r;wm hicht eorifére resiseleab th@%nﬁuﬁé@%@étdé@ﬁébﬁércﬁfﬂd/ or

it has been varied.or'to levels of each 5 -

di abetes sequ e i'C _
other, whic ggﬁtﬁd (gt?nb?rﬁggﬁfé‘i’é’ Jorft abhysMel. &iplc 350:Feth (1RB1));Are i nventi on-
| ?L?"J’SSQEZ‘?"?&@E"?"% it oot G & B o PP aRicth oo, or *
'idl seases i naﬁiﬁiylifaﬂsl’ﬁ@“asat raspet:tr\tdiye (Munynsum’e) th&drtlonal selectable genes '

15 have been desclibed, for example trpB whlch aliows cei[s fo utlhze mdole
“in pIace of tryptophan or hrsD ‘which allows ce!ls fo utilize hlstlnol in place
of h{Stldlne (Hartman S C.and R.C. Mu!llgan Proc. Natl Acad Sci. o
| :: | 85 8047~51 ( 1988)) The use of wsrble ‘markers has gained popularrty
‘ L j:WIth such markers as anthocyanms beta—glucuronldase and itS substrate
o 20 GUS and Iucrferase and its substrates, iucrfenn and ATP bemg w:dely
R s used not only to identify transformants but also to quantify the amount of
e B i'.'-.‘transrent or stable protern expressmn attnbutab!e foa spech ic vector
s . 'l-system (Rhodes, C.A. ot al., Methods Mo! Brol 55: 121 131 (1995))
e ‘ - Host cells transformed wrth nucleotlde sequences encodrng Obesrty. .
S 25 }_andlor diabetes vanants products may be cultured under condrtlons |
| ‘:"‘.'suttab!e for the expressson and’ recovery of the encoded prote:n from cetl
. ';“_',:.'_.f__;fculture The prodict produced by a recombmant cell may be secreted or,
:A-_'__Tffl'f:::contatned rntracellularly dependmg on the sequence andlor the vector "
: ‘-‘sed As wul be understood by those cf skril in the art expressmn vectors _
'on.talnlng nuclelc acrd sequences encodmg Obeslty andlor dzabetes :_-, L

aﬂants products can be desrgned w:th 51gnal sequences Whlch drrect




original Obesity and/or di abet es sequence from V\:hl ch the Obesity and/or 10
di abetes variants were varied to the novel Oobesity and/or diabetes variants
of the invention is altered. These sequences can be detected by conparing
t he sequences of the defective (i.e., nmutant) Obesity and/or diabetes

variants coding region wth that of a normal coding region. Association of
t he sequence coding for nmutant Qbesity and/or diabetes 15 variants products
“with abnormal .variants products activitystmmy be verified. In addition,

sequences encoding nutant Obesity and/or diabetes variants products can be

inserted intgeetionh bﬁ@bestt?%ﬂlorfcﬁéb&égvﬁﬁéhtt%g{rogH&s etb”@fqtrléﬂf"s assay

~system{(e.g.,. colorinetric assay, conplenen in a
vari ant protBrOlkaB@ft'P(Qre&ltkaemtmaelbheﬁﬁ@% cells). as yet 20 another neans
ce nmutant genes have been identified,

~to verify or ide Q
" one can then scrgeljnég)ﬂ%tg f‘&ﬂ%‘Ql%‘?tﬁeé!eaertamdeatsrmawlm be{ the mutant

gene. |ndivieyrbssathas ybatnbinaat bRASINS Wi quences of the -
‘pr esent |nvent|on may be detect eg atIn elth%&ﬁphﬁr&g?/ﬁatﬂ) %?I ety of 25

t echni que MW%@%‘PTBQIWG@O fdclhtgtmeratemqyudﬁca@bhal&ﬁﬂt froma. .
pat ent " oobfoat ol e Welldechul St e EBBAEL DNA nmy - be
used di r ectdheldtimg payitieietsi archads ﬁ%ﬁdlhé«t@?%dﬁdrﬁﬁroﬁ 't%ﬂbvlvy by using PCR.

(Sai ki, et aL ture 324:163-166 (1986 rior to anal ysis.. RNA or cDNA 30
“may ‘al so be F{}E@&a %oﬂh@“m%mﬁéﬁ% progeimA Merwisethaf’ﬁm)wrl mers. -

B et N AL

identify and. anal yze nutations in

" Del etlondﬂaerlAGSektermm/aﬁimdb@Lmﬂbﬂﬁirﬁsyslte’m rrﬁhﬁree ¢ors] 88k, the
~anplifi-ed p&ggl Jrﬁ a.rl sqon to the. norrral ‘genot ype. 'Poli n? MUt at i ons can
be identifi %ﬁl il ?'HB RoPicfeasg-apavabde polypieplidbdinkdr RNA of t he

Sinvention okeghidrtBEERIY se uences of the
invention: Segitljence changetshea@ﬂisf%gg&?l c%ﬂ?ébémeﬁﬂf'%%ﬁa'@g lee‘"veal ed by
nucl ease pr ¥RBHE prodeetays uselut ko fadHtete pueifiSationr @r@sdcﬂﬂeﬂfresslﬁn(:hem cal

at al, Proc.- Nat|. Acad. Sci.

|
85622336428tgﬁﬁbé%@dE%farpeﬁee afa Bisiompratein eRIPrAmisGa t\raeant
"Ml ecul & pelgpeptide fuses! fl. %bélyhrs@dm%treﬁlon’se%‘arﬁ{eﬁeby aenterokinase -

cleavage site. The hlstrdlne reS|dues facrhtate pum‘" catlon on IMIAC
(tmmoblltzed metal j lon aft“ nlty chromatography, as descnbed in Porath, ef
- al, ‘Protein Expr Purif. 3 263-281 (1992)) while the enterokmase cleavage
srte provrdes a means for rsolatmg variant polypeptlde from the fusion
_2o protem pGEX vectors (Promega Madlson Wis. ) may also be used to |
| express forergn polypeptldes as fusron proteins wrth glutathrone S-
' transferase (GST) In general such fusion prote:ns are soluble and can
| | | easrly be purzt" ed from lysed cells by adsorpt:on to Ilgand—agarose beads
. (e g., glutathlone-agarose in the case of GST—fusrons) followed by elution
25 in the presence of free ltgand ' o ,
'A Followmg transformatlon ofa surtable host stram and growth of the -:7 , |
host strain to an approprtate cell densrty the selected promoter is mcluced |
o by appropnate means (e g-, temperature shift or chemlcal mductron) and
R cells are cultured for an addrtrona! penod Cells are typlcally harvested by - | :
. ;’_‘0'{:1 oentnfugatton drsrupted by physrcal or chem:cal means and the resultmg
r_,_':f_:f.“-crude extract retarned for further punﬁcat!on Mtcroblal cells employed tn o
: “tf_expressron of protems can be dlsrupted by any convenlent method




10 279:1228-1229 (1998)), hairpin-shaped, single-stranded synthetic oligo-
nucl eoti des contai ni ng probe sequences which are conplenentary to the
nucleic acid of the present invention, nmay al so be used to detect point

mut ati ons or ot her sequence changes as well as nonitor expression |evels

of variant product. Such diagnostics would be particularly useful for 15
prenatal testing. Another nethod for detecting nutations uses two DNA
probes which are designed to hybridize to adjacent regions of a target,
with abutting bases, where the regi on3 known or suspected nutation(s) is
at or near the abuttlng bases. The two probes nmay be joined at the
abutting 20 healeding Begze-thaw tyong rsesieatian, (uﬁecmahiclaﬂﬁugniw deusdut only if

bot h probes S n, the region probe junction. The
presence or %Egeﬁ] g(;%ﬁ%{ §ﬁ]egﬂ'§e%w§%tw &é?@’@ﬁgﬂ?‘@t%y‘oﬁﬁékﬂ?‘ésence or
absence of limtetati probe. Al so sw tabl e for detecting nmutations in the

Qobesity and/ or- di r| a roducts codi ng seqguences are
ol i gonucl eot i de a?Bgigﬁ’r‘?é'{t%a gﬁr'@gaﬂmﬁgcaﬁwerfﬁﬁ@‘(%@atl on (SBH),

as descri bed anﬂ%nﬁa@ﬂ‘p&rﬁ‘ecbrhbmhhtsceﬂ'ﬁﬁlt@ﬂé% bY@y Df adlnde? of h@tl@dkyp' cal
met hod, theDN@ analyt?eh] hybridized with an array o
ol i gonucl eot I¥FE&K H%H‘%‘ﬁrt dn @P%émﬂ?“'uméUlf%t@(ﬁiﬁéﬂ@QOtﬁfeﬁlhiéaﬂoar get can

then be "readéi dfémcﬁche d@ﬁﬁ(ﬁrdati&ﬁ ei&faﬂ cﬁ%n@étﬁ@‘aﬂﬁmto the array. 55 D.
Ther apeutic ?’Bgl [ catl ons of nucleic aC| sequenc icleic acid sequences

of the inven liylpse,clyematasiiaphyy hydraphenie intéractiam poses. Referring to a
second aspeCbh@fmét@@fabﬁyeé?ﬁﬁlﬁ}rbhfdmé’co%ra'gwgﬂ}&d@[%p%ﬁ cLexpression of Cobesity

and/ or di abetes variants), expressio and/ or di abetes variants
products iy Cb@mﬁi@ﬂfﬁablé@ﬂdHQ@wgihfomﬁﬁogwiwe Pw@emwefcﬂxglyg stepschncontrol s

gene expresshashbir LUk tary nucleic acid
sequences, | .e.usaﬁtl sense M@oﬁﬁaﬁé\&ﬁ C%f' %ﬁﬁﬁ% e piote eqgul at ory
regi ons of tﬁ@a@bﬁ&@n@m%wWIda;htonpﬂtoghaphy (HAOLC)eocrtis €m plobed 5' codi ng

portion of the Ry sequence whi ch codes for the product of the
present inventi onﬁ%@fggﬁg‘l %er}gdem gn an antisense oligonucl eotide of from

about 10 to 40 base pairs in length. digonucleotides derived fromthe
transcription start site, e.g. :
C. Diagnostic applications utilizing nucleic acid sequences
The nucleic acid sequences of the present invention may be used
for a variety of diagnostic purposes. The nucleic acid sequences may be
used fo detect and quantitate expression of the Obesity and/or diabetes
20 variant in patient’s cells, e.g. biopsied tissues, by detecting the presence of
mRNA coding for the Obesity and/or diabetes variants products.
Alternatively, the assay may be used fo detect the soluble variants in the
serum or blood. This assay typically involves obtaining total mRNA from
the tissue or serum and contacting the mRNA with a nucleic acid probe.
25 The probe is a nucleic acid molecule of at least 20 nucleotides, preferably
20-30 nucleotides, capable of specifically hybridizing with a sequence
included within the sequence of a nucleic acid molecule encoding the
Obesity and/or diabetes variant product under hybridizing conditions,
detecting the presence of mRNA hybridized to the probe, and thereby
30 detecting the expression of variant. This assay can be used to distinguish
between absence, presence, and excess expression of Obesity and/or

diabetes variants products and to monitor levels of Obesity and/for



bet ween positions -10 and +10 fromthe start site, are preferred. An

anti sense DNA oligonucleotide is designed to be conplenentary to a 15
region of the nucleic acid sequence involved in transcription (Lee at at,
Nucl Acids Res. 6:3073 (1979); Cooney et al., Science 241:456 (1988); and
Dervan at at, Science 251:1360 (1991)), thereby preventing transcription
and the production of the variant products. An anti sense RNA

ol i gonucl eoti de hybridizes to the nRNA in vivo and bl ocks transl ation of 20
the mRNA nol ecul e into the variant prod®®ts (Okano, J. Neurochem 56:560
(1991)). The antisense constructs can be delivered to cells by procedures
known i n t he dpketesvariammexprassiondudratheraientioint®Manticay badditormr essed i n

vivo. The ant,8@Rs | k ence capabl e of

codi ng such anti seﬁ%@%&%??aﬁié‘?ﬂ??%éﬁ%w}@%%gﬁan codi ng t her eof
can be conpl ehiehates yaiant phibefinnentiondo rcleveit of theoriginal Obeditasiences codi ng
for the Obesij; i S, varj.ant rotei,n or. tag a_fragment of such a
sequence whic Ié(ff%x@ésj%%qe&cgﬁ? B}e\gh'fm‘ﬁﬁﬁ rbqstbeeg'rv(%‘ﬁgtof %niekﬂ‘%sé’f Sf"?ﬂgei n product.
Anti sense tsecthe, vhichsoomariabs maychaveasme shysionyidl iga@irgypr essi on of one
variant as conpar t.o tpe o} her ,.or 30 inhi bitljn t he expression of the
variant/s as conpargd {¢ I?'ﬁ@S8ﬁ°8f‘?{ﬁﬁ"ate§ég%8ﬁ%8.thg@uc*ﬂﬁfr‘ﬁ"ﬁg now to the
first aspect sefubmess asvediabnosticifordisexdtisassilany AbmANIRSitty caRdfyy di abetes
vari ants, exRY essi on of Ooearifsig and/.or di abetes variants products may be

i ncreased by ‘BrVSFEAYCSS afSe ddighghe ralippfibe paousteidhebesi ty and/ or
di abet es var icaiairgil %@ﬁtjﬁérﬁl&ﬁﬁiﬁﬁet&@@e&%ﬁc@q}oﬁwﬂkh%h’é baRLfy %,Q(%,r ol elenents
S

ending its e>#ore sion in the desired host. e nucl ei c aci equences of
the inventiorf! DHEERE Woedarigd te Himnonal Cbesiv and/eor diabaetadveriants

phar maceut i ca&f tiahldiftion iSHRded OTRAS 4d QP apeutical |y

ef fective anount of the corrpgund, and qg@_ﬁ%%é;r nacéeg%agtgplrby accept abl e
carrier or efelMHRERY thespavencessplithedefantive (s, matabi)tOhiesitpandior mi t ed t o

sal i ne, buff effdtsald ’%ﬁd | -8t hanol , and

conbi nati ons ther.ec_)fd.ﬁa'?'thse fo n’%ﬁg’ﬁog@ﬁ 5388%}“3’3@%' CPH'QS%@QR of

admi ni strati &ﬁ.soqtﬁ@rp@fdh%m:@cetmmgfoenmm Qpepitphsdobdiabetetoyed in
accordancqs Whfidhtk PRodRicRSRIH abmbrE VoMY prodibE TR r%];y %lé(i/rc-]zri [é)é.ypept | des

in vivo, .
In addition, sequences encoding mutant Obesity and/or diabetes variants

products can be inserted into a suitable vector for expression in a
functional assay system {e.g., colorimetric assay, complementation
experiments in a variant protein deficient strain of HEK203 cells) as yet

20 another means to verify or identify mutations. Once mutant genes have
been identified, one can then screen populations of interest for carriers of
the mutant gene.

Individuals carrying mutations in the nucleic acid sequences of the

present invention may be detected at the DNA level by a variety of

25 techniques. Nucleic acids used for diagnosis may be obtained from a
patient's cells, including but not fimited to such as from blood, urine, saliva,
placenta, tissue biopsy and autopsy material. Genomic DNA may be used
directly for detection or may be amplified enzymatically by using PCR
(Saiki, et al., Nature 324:163-166 (1 986)) prior to analysis. RNA or cDNA

30 may also be used for the same purpose. As an example, PCR primers
complementary to the nucleic acid of the present invention can be used to
identify and analyze mutations in the gene of the present invention.



15 which is often referred to as "gene therapy." Cells froma patient may
be engineered with a nucleic acid sequence (DNA or RNA) encoding a

pol ypeptide ex vivo, with the engineered cells then being provided to a
patient to be treated with the pol ypeptide. Such nethods are well-known in
the art. For exanple, cells may be engi neered by procedures known in the 20
art by use of a retroviral particle containing RNA encoding a pol ypeptide
of the present invention. Simlarly, cells may be engineered in vivo for
expression of a polypeptide in vivo b 4procedures known in the art. As
known in the art, a producer cell for producing a retroviral particle

cont ai ni ng R\PElelirnsandgnsestionscasdia dripeted by agthanpe ipsizs ehithei nvent i on nay be
adm ni st ered ; i ; i i LN vivo and expression of
t he pol ypept i%@p@ﬁ@?ﬁc@{&f I%@ﬁ%ﬁﬁ%ﬂﬁ@ﬁé@%ﬁéﬁ#g@@p{ém adm ni stering
products of the pReydmutaiongsaniberidéntified by hybtidizidg sinpiified DdlAsippar ent to

t hose skill ed,} hi f the present. i nvention. For
exanpl e, thqugfélratgggdgﬁlﬁégft@]gﬂ?ﬂ%@o@gfggénrggﬁveeg‘f‘ir ‘8°’€§F’%§ §PQ§8 ot her than
a retrovirus,DAsequentek of thednventionoSequencaishaiyesrat shecifis Rdatisnsengi neer

cells in viv f hnation,wth sui tabl e delivery vehjgle. 57

Ret r ovi ruses%%%é\ﬁﬁg‘%\@%eeﬁx}e l?%‘?ﬁslaaﬁr&ﬁﬁ%'h??aﬁﬁ%b%?@ngg above may
be derived i nubledtion duthe ahemivat cléavigeatathod (dvh) Ooen, Mibl WMeoc, Weikeni a Virus,
spl een necrosjs viru ref i e h as Rous Sarcoma Virus, Harvey
Sarcoma Vir uécagvbﬁ'naﬁéﬁ%toéﬁ'%@@?géﬁb%% ‘E’g“é’eﬁcefsé[]l@?ﬁ"lﬂ virus, human

i munodef i ci dapendtures. “Vefearyibedsons” el 0I6 f@ Al SMenar coma Virus, and
manmary tu | plasm d vector Is enployed to transduce

nor,,_v.i ...Jhe retroviral p . | oy
packagi ng 100&7¥"{%%§‘e1s?-£t9619® pipawheped single-shardedsahsitieslias- packagi ng
PA31T, psi o g o e EAN g bRShe GG ML M EchBblehieRd b 48, | b
GP+E-86, GPRUAlpiGRod 0‘%?8 pregent Bvention, mayalsales ysedieciatectmoliter ( Human’ Gene
Ther apy, Vol -mdtaticﬂ%or%ﬁéhseﬁ&&ﬂ@t)rﬁn-gr@aé’ WS‘I %E riGhfiol E%}Egﬁgﬁ IeRlQE packagi ng
e ar uc ude,  but

cells through _any neans known in t t. means 1nc are not

limited to, &f éeltf&fﬁpm%{ct-oﬁt;cftcﬂiwmméi%?vouidmmlammse@am

15 prenatal testing.

Another method for detecting mutations uses two DNA probes
which are designed to hybridize to adjacent regions of a target, with
abutting bases, where the region of known or suspected mutation(s) is at
or near the abutting bases. The two probes may be joined at the abutting

20 bases, e.g., in the presence of a ligase enzyme, but only if both probes are
correctly base paired in the region of probe junction. The presence or
absence of mutations is then detectable by the presence or absence of
ligated probe. ‘

Also suitable for detecting mutations in the Obesity and/for diabetes

25 variants products coding sequences are oligonucieotide array methods
based on sequencing by hybridization (SBH), as described, for example, in
U.S. Patent No. 5,547,839. In a typical method, the DNA target apalyte is
hybridized with an array of oligonucleotides formed on a microchip. The
sequence of the target can then be “read” from the pattern of target

30 binding to the amray.



IS precipitation. In one alternative, the retroviral plasm d vector may be
encapsul ated into a |iposone, or coupled to a lipid, and then adm ni stered
to a host. The producer cell line generates infectious retroviral vector
particles which include the nucleic acid sequence(s) encoding the

pol ypeptides. 20 Such retroviral vector particles then may be enployed, to
transduce eukaryotic cells, either in vitro or in vivo. The transduced
eukaryotic cells wll express the nucleic acid sequence(s) encoding the
pol ypeptide. Eukaryotic cells which n8§ be transduced include, but are not
limted to, enbryonic stemcells, enbryonic carcinoma cells, as well as 25
hemat opoi et i &-st eerapeytic mﬁtwymsucleipmmmammobl asts, '

kerati nocytes, enﬂp{:l@fé'd&d é‘cﬁllel'\ées%"} E{@H@ﬂta%ge S:qu%e&ed prSLLIsbl l’he genes

i ntroduced into cells may e pl ace
pronoters, s @tﬁﬁawtﬂwrwt&maﬁe&mmmmwﬂmd%pe&t dTieERiveRtion (&hcen, H. J.

et alL, Cance 6 ate variant, 30 productlon
or antisense | nﬁ B @%xk?e%sg%?ﬂeoi‘ @y%%dlp @?g?t?ﬁl’fa"@‘tﬁ) eXpregsian ©bn  t her apy
f or treatlﬁgQbemlysnd/5|8d|abhesvar}arﬁ@ﬁ/oduddln@é;ﬁﬁ@moﬂafa'téﬁﬁo@wdUCtS the

uct of the

substanti al | r esity and/.or diabetes variant pro
i nventi on ha)sémgsl.é %ggec%n gY-d 9'% coptrals, dens expressien tisetgh om t he  nucl ei ¢
aci d sequencéym'fdlmemolmzampleﬁ@ntd?yﬂﬁ@él@@dﬁ ddifreABid) Qedfitdensgequence Is an

am.no aci d ?@‘E st 90% i dentity to a sequence i-dentified
as SEQ | D % R@?t% modiatesynegions of legEnelebeNdng0 or SEQ | D

NC 32 SEQuarianhprosiict. OF &» | D NO 42. The
pr ot ei ﬁror poI;/Lé;lgl g my%#?%ﬁg?gtngﬁgﬂdn%ﬁﬁéﬁ&cléf&fa?r%% al so as

defined abbve® ightades fydie pegusiofithe plesautigeentiontibesteder sequence.
Al so cont eWﬂ@&@ﬁa@éﬁtlﬁn@é%hébn&ﬁeﬁﬂggﬂ fgorﬂaa‘ﬁbgg‘l @{OJL %/ gacant I guous am no

aci d residues pre er abl ues, ¥8m t he Obesi ty
and/ or di abe'eBgt vé?'igé?ﬁt-'de@tl'(i@@l@@ﬂged framibe Itraascrmthnnlstxytm& ag.expl ai ned

above. The swg@ﬁ?og,%,l,@hh% A8 E_Leétgn ﬁ th %g? &%‘t&n%f‘e considered 15

conserved substitutions; as define ve a protein
with a sequedisenss/ P aligonucieotidedslesignehined ctarnpletnyenbﬂrir b 4he products

15 region of the nucleic acid sequence involved in transcription (Lee et al,
Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241:456 (1 988);
and Dervan ef al., Science 251:1360 (1991)), thereby preventing
transcription and the production of the variant products, An antisense RNA
oligonucleotide hybridizes to the mRNA in vivo and blocks franslation of

20 the mRNA molecule into the variant products (Okano, J. Neurochem.
56:560 (1991)). The antisense constructs can be delivered to cells by
procedures known in the art such that the antisense RNA or DNA may be
expressed in vivo. The antisense may be antisense mRNA or DNA
sequence capable of coding such antisense mRNA. The antisense mRNA

25 or the DNA coding thereof can be complementary to the full sequence of
nucleic acid sequences coding for the Obesity and/or diabetes variant
protein or to a fragment of such a sequence which is sufficient to inhibit
production of a protein product. Antisense technologies can also be used
for inhibiting expression of one variant as compared to the other, or

30 inhibiting the expression of the variant/s as compared to the original
‘sequence.,



identified as SEQID NO23 to SEQID NO 25 or SEQID NO 27 to SEQID NO 30

or SEQID NO 32 or SEQID NGO 34 to SEQID NGO 39 or SEQID NO41 to SEQID
NO 42, preferably by utilizing conserved substitutions as 20 defined above
is also part of the invention, and provided that it is not identical to
the original peptide fromwhich it has been varied .(typically the.
substitutions are in regions where the variant differs fromthe original
sequence as for exanple in Table 1). | % a nore specific enbodi nent, the
protein has or contains. the sequence *Bent i fi ed SEQ ID NO 23 to SEQ I D 25.
NO 25 or SEQ ID NO 27 to SE%ID_NQSO or SEQID NGO 32 or SEQID NGO 34 to
SEQ I D NO : 39 or Taming mowiy We firy aspertiabticnrentionh be @yesdssion afnd/ or

di abetes vari i id ' Ly of the

i no. aci d 1 oy g e lebolehEnt) dpnaRio ofObety BT IPRIE " ¢ o
conserved or vaganiseneduoclsmay enecreasad byayodiding(qedifgesemiobyces foonser ved 30
am no acid regj Jedo s ; re. . of e _amno acid
resi dues i nc%&g@g‘e%r %u{])?tqe%f}g%?d%%é%tggy%tgg’m(réqﬁgéi “H‘%%f“% ﬁzo{'ﬁ‘%lanesi ty
and/ or di alsetof suifahie aonteol plemtknis sndiag ftsiexgreasioh iraihetdesired hogtound, such 59

as a conpound to kKfcr the half-life,of th rotein (for exanple,

pol yet h;r})ene gl ycgﬂg{@%c)?c“g?ecﬁjeﬁﬁ?se?@hwvﬁqgggm?ggjea‘?%‘?]gy i % ‘means to
direct the prootrddimation withsa $uitappiet pHarmaceution éariieetswidonmmguﬂoaéi 01[1 (sgch as
an anti bod or (i one,. | ich additio am no acids are fused to
the{ 5 Cbesi%/ hﬁ’ﬁ‘ﬁ?%‘ﬁ“é’@&ﬁ@f@ﬂy@ ?&Hﬁ@"ﬁﬂ%&ﬂg € BIMIRUPHRIIEht s, variants
and deri vat iphagnacatidaig@dep@blecafidrivr extiprRns CS06h AlcatrRpFRIGKs! | ed in the
art fromthg}y&eae |.’r11_%§ here| n. %Prg&aratlon of CObesity and/or di abetes
variants pfodYtisnotdmied frprlingnbu e dextpsgdwalaigdlyeRiol sol ating t he

Qoesity  andicfiandi, bRl RmbiRitioas thahe&rd thbJornd&tidi RN Gt BE nidye protein are
descri bed above. In addition to reconbi nant production, fragnments and

portions of o@éFl’i"'é{H%tr%ﬁPBducft s may be produced by direct peptide synthesis
Papt Lo Syt heal o G e e or HEvbfion i Rl neiimBlbyed friieiibe § PN
Chem Soc. &dththegrespphinyeiem)by expressian ¢ svehpplypeptdeastipalve, nay be
performed 15 which is often referred to as "gene therapy.” Cells from a patient may be
engineered with a nucleic acid sequence (DNA or RNA) encoding a
polypeptide ex vivo, with the engineered cells then being provided to a
patient to be treated with the polypeptide. Such methods are well-known in
the art. For example, cells may be engineered by procedures known in the
20 art by use of a retroviral particle containing RNA encoding a polypeptide of
the present invention.
Similarly, celis may be engineered in vivo for expression of a
polypeptide in vivo by procedures known in the art. As known in the art, a
producer cell for producing a retroviral particle containing RNA encoding
25 the polypeptides of the present invention may be administered to a patient
| for engineering cells in vivo and expression of the polypeptide in vivo.
These and other methods for administering products of the present
invention by such method should be apparent to those skilled in the art
from the teachings of the present invention. For example, the expression
30 vehicle for engineering cells may be other than a retrovirus, for example,
an adenovirus which may be used to engineer cells in vivo after

combination with a suitable delivery vehicle.



usi ng manual techni ques or by automation. Automated synthesis may be

achi eved, for exanple, using Applied Biosystens 431A Peptide 20 Synthesi zer
(Perkin Elmer, Foster City, Calif.) in accordance with the instructions
provi ded by the manufacturer. Fragnents of Cbesity and/or di abetes

vari ants products may be chem cally synthesized separately and conbi ned
using chem cal nmethods to produce the full |ength nolecule. 25 B.
Therapeutic uses and conpositions utilizing the Cbesity and/or diabetes
vari ants products The Cbesity and/or dPébet es vari ants products of the
invention are generally useful in treati ngi obesity and/or di abetes.
Cbesity and/or di Betsewriseaioanvhigh ireirevieal plasaydwestersmagntisaed 3o

adm ni st ered f MRiuaef b t ged to provide
a consi stent gﬁfﬁ%&&"a“%&’g{’"e cé‘r?%én?t%g%ﬁé%mg {{grrpn@ﬂ%ﬁg ?'h target organ
or tissue. Theuksoid\btuscepiesn neWgSts(vmqmsell’m\orrmsefsrayclﬂbm Roﬁeﬂ adm ni stered

al one or i nat,i i ents.. ing  co ounds,
and/or in co%a@ag %%&%{ﬁé@gﬁﬁyr cgﬂ?ﬁ?@ﬂ"ggé’ %Iét{?oﬁ Pis drlrjrgs or
hor nones. @owkb;mzamdlsohudiaaliatr&moﬂeﬁdie&mysnrps cdigabvinent ai ni ng conposi tions
5 may be adm terﬁ, pﬁ/ﬁs nunbe\r/. of (gutes in Iudi ng, but not limted to
oral, intrav &BP”J AR DA™ YITYS: 3R M?W IR heous, topical,
Z'Ubloi ngual , or reThatetrovirabplasmidelebionks diviplogsdito teqnwduc@pm@gm@bgsi ty and/gr
i abetes varia roduct - cont ai ni ositio adm ni stere
via li posorn=3§e{]&f‘L%r1t o Ry P%&?eﬁﬁg?%%%g' {MP ‘%’WC‘F ormul ati ons
are general | yndywwaaﬁ@e&ta@mlm Bltidré nbtirhikl @I the ﬁEﬁ)ﬂPﬂSﬂVYp&?—nd/ or

di abet es vari ants produc via, | nt ravenous

i ntraperi t8n@aPSFAN; 2413, oTri’g“@‘f}ﬁlW%??‘?7"1%@%@8@6?"%’? 57@"#— $6jected to
other | ocali zpehdrg@hAPSad m*&ﬁcéﬂqmés aghés&fﬂé@qﬁ‘i\ml@XHﬁhﬁﬁ &he adm ni st er ed
via nasal insufflation. Enteral admnistration is also possible. is For
such adni ni stifataynVok hepdHiotthd19%hbulhe yretergpayiiragstice e an appropri ate
capsul e or e'p'aék g?éell@rt ou?ﬁ'ﬁh?h%aﬁ@fkh&ﬂn |rpfhe'd?{ Qudh RS S ARl for

rectal adm ni stra ion. oregol ng exenplary admnistration modes will
| i kely requi gt are not Ilm[ted to, electroporation, the use of liposomes, and CaPQO,

15 precipitation. In one altemative, the retroviral plasmid vector may be
encapsulated info a liposome, or coupled to a lipid, and then administered
to a host.

The producer cell line generates infectious retroviral vector particles
which include the nucleic acid sequence(s) encoding the polypeptides.

20 Such retroviral vector particles then may be employed, to transduce
eukaryotic cells, either in vifro or in vivo. The transduced eukaryotic cells
will express the nucleic acid sequence(s) encoding the polypeptide.
Eukaryotic cells which may be transduced include, but are not limited to,
embryonic stem cells, embryonic carcinoma cells, as well as

25 hematopoietic stem cells, hepatocytes, fibroblasts, myoblasts,
keratinocytes, endothelial cells, and bronchial epithelial cells.

The genes introduced into cells may be placed under the control of
inducible promoters, such as the radiation-inducible Egr-1 promoter, ‘
| {Maceri, H.J., ef al., Cancer Res. 56{19):4311 (1996)), fo stimulate variant

30 production or-antisense inhibition in response to radiation, e.g., radiation
therapy for treating tumors.



that the product be fornmulated into an appropriate carrier, including, e.g.
20 ointnents, gels, or suppositories. Appropriate formulations are well
known to persons skilled in the art. Dosage of the product will vary,
dependi ng upon the potency and therapeutic index of the particular
pol ypepti de selected. A therapeutic conposition for use in the treatnent
met hod can 25 include the product in a sterile injectable solution, the
pol ypeptide in an oral delivery vehlcls the product 'in an aerosol
-suitable for nasal admnistration Re

ding to-well known nethods. Such compositions conprlse a
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S "~ The sequence vanatlons are preferab!y those that are considered
15 conserved subgtitutlons as def ned above Thus, for exampie a protem
_' - W|th a sequence havmg at Ieast 90% sequence ldentlty with the prcducts
. 1dentn‘”ed as SEQ ID NO: 23 to SEQ D NO: 25 or SEQ 1D NO:27 to SEQID.
| ‘ NO 30 or SEQ ID NO: 32 or SEQ iD NO:34 to SEQ ID NO:39 or SEQID
| NO 41 to SEQ D NO 42 preferabiy by ut:llzmg conserved substltuttons as’
20 def ned above is also part of the mventson and provnded that rt isnot
s ldentlcai to the onglnal peptide from which it has been varied (typtcaliy the
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.'__"}-:5‘,jconserved or non—conserved ammo aczd resrdue (preferabiy a conserved

_mmo acld resudue) or (u) one in whfch one or more of the amlno acud
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product in a nebulized form all"



20 anti bodi es may have an am no acid sequence consisting of at |east five
am no acids, preferably at |least 10 am no acids of the sequences specified
in SEQID NG 23 to SEQID NGO 25 or SEQID NO 27 to SEQID NO 30 or SEQID
NO 32 or SEQID NO 34 to SEQID NGO 39 or SEQID NGO 41 to SEQ ID NO 42.
Preferably they should mmc a portion of the am no acid 25 sequence of the
natural protein and may contain the entire amno acid sequence of a small,
naturally occurring nol ecule. Short stretches of QObesity and/or di abetes
variants proteins amno acids may be fi®ed with those of another protein
such as keyhol e |inpet henbcyanin and anti body produced agai nst the

chi meri ¢ nol e exmpuunddd incesasache hbﬁ%oﬂtﬁe pReeiardor ekatiple, be used for the

production o Sit |abetes varl ants products. 62
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rats, nice, &b d1r@eayhé>pmtmmitgwbémssm aﬁftalrg'-éi chélll bbplﬁhﬁ)tﬂ ducr\aﬁgéﬁr dit abetes
ment or ol | i de retains

i ant d t f
;/mﬁganPLOﬁlﬁﬁ%%qy& ggwﬁ%éh‘hﬁ'ﬁ@ anrll'%gml UL a§'§§@ﬁe@se@§ﬂh@us 5 adj uvant s

may be uses msswbmmw@ﬁa%%t%d&& gn%m? vaﬁQﬂ\tE\éﬁ ts include but
are not limted to Freund's, m neral l's suc | um num hydr oxi de, and

surface acti (EMRINes aFr deeraerd io hawithis %émnﬂ f thong Slﬂi"@r-llllc thesdryol s,

pol yani ons, Iﬂ%ﬁiihé&éacr%qs Hathsi ons, keyhol e |inpet henocyanin, and
di ni trophenol BCG (bacilli Cal mette-Guerin) and 10 Corynebacteri um parvum

are potentially useful human adjuvants. Mnoclonal antibodies to Qohesity

and/ or di abefes foé&%%tﬁn%‘@b%‘sﬂr aldy rggbgg?ggﬂ%ﬂggﬁwg nny t echni que whi ch

provides for the g uctron o ant | t| nuous cell |ines
in culturé?® TheseRpewmbigant rmthod%lfcm pm:ludingmtcbdolatmg theeOwsiiyi doma t echni que

Clo95y o 1Y | JEAGE BRfol ARG Cbapicte HNd drier R S bR BhE R AR i ) T

(1975)), the uman €at, | munol .
Today 4:72 (des3ibedebbec.et at Proc. Natl Acad. SC| USA 80: 2026- 2030

(1983)) and the V- t.ec et at, MoL Cell Bl ot
62: 109- 120 (1984) Jfﬂ*&ﬁgﬁ%cgpbawﬁlpaﬁcﬁ&%o?frq gmenis aedieeifigns 8F chimeri c
ant i bodi es", vame(htipimimtﬂ miay be peddured 3§ dreti figiide 8gMBSsis Qsﬂﬂ? FR[id-ant i body
enes to ecu th.a te antigen specificity and
gl ol ogi ca?gj @1![1 attecﬁmg as c? é’t\éwart ePBi (%é& Sohd—Phagse PepP Y
Synthests WH Freeman Co, San Francisco; Merrifield J., J. Am. Chem.
Soc. 85:2149-2154 (1963)). In vitro peptide synihesis may be performed
using manual techniques or by automation. Automated synthesis may be
achieved, for example, using Applied Biosystems 431A Peptide
20 Synthesizer (Perkin Elmer, Foster City, Calif.} in accordance with the
instructions provided by the manufacturer. Fragments of Obesity and/or
diabetes variants products may be chemically synthesized separately and
combined using chemical methods to produce the full length molecule.

25 B. Therapeutic uses and compositions utilizing the Obesity and/or
diabetes variants products
The Obesity and/or diabetes variants products of the invention are
generally useful in treating obesity and/or diabetes,
Obesity and/or diabetes variant products or fragments may be
30 administered by any of a number of routes and methods designed to
pravide a consistent and predictable concentration of compound at the

target organ or tissue. The product-containing compositions may be



al so be used (Morrison et at, Proc. Natl. Acad. Sci. USA 81:6851-6855
(1984); Neuberger et al., Nature 312:604-608 (1984); Takeda et at, Nature
314: 452-454 (1985)). Alternatively, techniques described for the 25
production of single chain antibodies (U S. Pat. No. 4,946,778) can be
adapted to produce single-chain antibodies specific for the variant

protein. Antibodies may al so be produced by inducing in vivo production in
t he | ynphocyte popul ation or by screenu%? reconbi nant i nmunogl obul i n

i braries or panels of highly specific ndi ng reagents as disclosed in 30
Orlandi et at (Proc. Natl. Acad. Sci. USA 86:3833-3837 (1989)), and Wnter
G and M | st eidfheinistaxgd aloae gain: coambinatin witho tiher agéhts, Anich e dyailizirgyrent s whi ch
cont ai n specidyl Lpdi I : . |ty _and/ or. di abetes vari ant
protei n may adlb g@ %gag’edr@{%ﬁtlitg&n{%@%h&gglgﬁr%%ze,r péﬁ%aqef'hﬁﬂﬁ%g Si¥lude, but
are not |init@8dirugs othen®pas' )2 fragnents which can be produced by pepsin

Generat od by r oduciesty piaS MROREH BN pillick fontbg oS IoRagent 5.
Al ternat i vél ynayabadministsreil by a harhber ofesutes yndhelisg bt heldinddte al | ow rapid

and easy identifi lLon of ., nonoclonal Fab fragnents with the desired
speci fi %:/i ty k’fﬂsfé’%ag’%‘."”& ingﬁfj’wsgﬁflléy@gs%mai,ﬁ cytgmaoys; piga),. 10 B.

Di agnosti c appbiingatal, onseatdl neednistadiveibad\by absAtappRiatiBh COBES Srfasr -
conpetitive Eiirg%l’l n oram rynor adiognetric assays using eithner polyclonal or
monocl onal anitd 6%} Yaliagt PIRAUCoRiqiding gomprslipns Bayalse bere wel | known in the
art. Such i mmdnidiseesbvia pdsomldsy Sush aBMMiVEatioRSo ggﬁgiagﬁgﬁrﬁ?&o”p' exes

bet ween tge (Poesis'lg%J and/ or di abetes variants pro S specific
anti body ahd'{'HRaHoRS Gredenaraliyknavanielthese of sidltindie ak. t wo- si te,

monocl onal - based TREUMBaRAaH dibbdtb8YaraMIrIRAl caAHd fOd) 68 reactive to
fic produc

two noninterfering epitopes on a Speci vari ant I'S preferred,

but a conpet Intrayenysef inkpnesitaneakiniectips o Sieilaly, theproged maihiss e assays are
Whi ch spec f 1o 1y b Sraeefesyitos ole bt e PRotelhab o couct are
useful for tRABMiNIGiRIisNadal suiflativon Entaraltidseiaisaation is also possible.
15 For such administration, the product should be formulated into an
appropriate capsule or elixir for oral administration, or into a suppository
for rectal administration.
The foregoing exemplary administration modes will likely require
that the product be formulated into an appropriate carrier, including, e.g.
20 ointments, gels, or suppositories. Appropriate formulations are well known
to persons skilled in the art.
Dosage of the product will vary, depending upon the ﬁotency and
therapeutic index of the particular polypeptide selected.
A therapeutic composition for use in the treatment method can
25 include the product in a sterile injectable solution, the polypeptide in an
oral delivery vehicle, the product in an aerosol suitable for nasal
administration, or the product in a nebulized form, all prepared according
to well known methods. Such compositions comprise a therapeuticaily
effective amount of the compound, and a pharmaceutically acceptabie
30 carrier or excipient. Such a carrier includes but is not limited to saline,
buffered saline, dextrose, water, glyceral, ethanol, and combinations
thereof. The product of the invention may also be used to modulate



characterized by expression of the novel (oesity and/or di abetes variants
25 of the invention (where normally it is not expressed) by over or under
expression of Obesity and/or diabetes variants as well as for detection of
di seases in which the proportion between the anount of the Cbesity and/or
di abetes variants of the invention and the original Obesity and/or

di abet es sequence fromwhich it varied is altered. Alternatively, such 30
anti bodi es may be used in assays to m)gétor patients being treated with
Qobesity and/ or di abetes variants produ L. D agnostic assays for variants
proteins include n?t hods utili Zir‘rc]jg the anti body and a | abel to detect 64
variants prodtidetheid difprantigiomand piptferation aswell @sdo snodsdates or ti ssues. The
products and aed i i used with or

wi t hout nodi fﬁyggt#on.lm%;g%tﬁvﬁﬁrg? gt%ﬁgf%?g%{@ﬂn’sma%ﬁg%éﬁ@?gbdi es wll be

| abel ed by joining them either covalently or noncovalently, with a
reporter 5 nhntbupdantentibmsliesri ety of reporter nol ecul es are known in the
art. A varisety of S%f?LEQEP' s for nmeasuring the Qbesity and/or diabetes
variants products, “using either polyclonal or nonoclonal antibodies
specific for thelrsilmnotharaspedt efitne lventionp e purifiel eadaits ploduey es i ncl ude
enzynme |ink i 0 a ELl SA adi oi noassa RIA), and 10
f1 uor escent %g? ?"%{ebo& géﬁ%}é%tﬁ?%%'t%ﬂw.s‘ﬂém 8?5%%89@? %/pdf wo-site,
monocl onal - béb@rdpémtimmasemedlbiﬂgz abmaymstgi?hﬁmglang@xbmdioﬁsof[fﬁ;acti Ved to
two non-interferin i topes on Cbesity and/or diabetes variants products
i's preferred,6%@%"@2’5{]@?’?%5\)@”8[“}?&@ A®say may be enployed. These
assays areaedescri BathodwROthetOiRssitp bAGRS diabBtceYRAHSN m&Y balgenBitdSUPr a) .

Such protocol,s provide basi s for diagnosing altered or “abnormal |evels
of Obesity ar‘?éff'g‘?tﬁaﬁ*%ws@@owm thegrast. &‘gﬂ\ﬁﬂt@o@ﬁﬁﬂ@@l‘@ﬁde, bnbaral  or

standard val weslithitéd 30 peiyElsnan Hotoclbhal hifrik it d’-’rﬂ?ﬂ& in.€Xpr essi on
are establi sE_Leg by congi ‘r){i ng bod% ?I ui ds Ior nc'el"?rﬁée}il?? eicst 3 t%tiae"h’ from
normal subj e&@8 frigmants al fFagmrals produgeddmaniod exoreesiablerany and/ or 20

di abet es var isfibdiBs, A8UhSsdBARh i b ' iafiPP! ex formation
which are well known in th% art. I@ﬁ@gg&rﬁoéﬂ?@bé’?%ﬁ?gpg&g@pml ex formation
may be qudht Preéfegedipribgppadtionssiods, preferably by photonetric nethods.

Then, standard vahyes Rk ek ﬂﬁ%ﬁéﬁmdﬁﬂymiabeﬁwn%ﬁts%}ﬁdll?(ﬁs gpared with
val ues obtai ned fromsanples from :
antibody induction is not required to feature biological activity but has to
feature immunological activity; however, the protein fragment or
oligopeptide must be antigenic. Peptides used to induce specific
20 antibodies may have an amino acid sequence consisting of at least five
amino acids, preferably at least 10 amino acids of the sequences specified
in SEQ 1D NO:23 to SEQ ID NO:25 or SEQ ID NO:27 to SEQ ID NO:30 or
SEQ ID NO:32 or SEQ ID NO:34 to SEQ ID NO:39 or SEQ ID NO: 41 to
SEQ ID NO:42. Preferably they should mimic a portion of the amino acid
25 sequence of the natural protein and may contain the entire amino acid
sequence of a small, naturally occurring molecule. Short stretches of
Obesity and/or diabetes variants proteins amino acids may be fused with
those of another protein such as keyhole limpet hemocyanin and antibody
produced against the chimeric molecule. Procedures well known in the art
30 can be used for the production of antibodies to Obesity and/or diabetes
variants products.



25 subjects potentially affected by di sease. Devi ati on between standard and
subj ect val ues establishes the presence of disease state. The anti body
assays are useful to determne the level of (Cbesity and/or diabetes

vari ants products present in a body fluid sanple, in order to determ ne
whether it is being expressed at all, whether it is being 30 overexpressed
or underexpressed in the tissue, or as an indication of how besity and/or
di abetes variants |l evels of variable products are responding to drug
treatment. 65 C. Therapeutic uses of & ibodies In addition to their

di agnostic use the_ antibodies my have a therapeutical utility in bl ocking
or decreasing t he R8¢ haproguetionof@ntbrdies, yarigisdhastoincitidiigegoats, var i ant s
products in p ' c L l:C 1 al: t be achi eved
By Such a deoreaty Pty Rloct Ol B2 AL S: RE RSB MR bk R e

nmonocl onal ~ adigbégieglyariasits produntsror ey pprtiod Licagindnyt ok obiyapeptiod which- gene

library neth ‘ ' ' L nistered, typically as a sterile

sol ution by I'%%%S H%@%h%%é?éﬁ%%gﬂépgpﬁ@? OBgP%ﬁB%trngcéﬁu‘faé?uﬁay be

sui tabl e. Typadjatdnis mapbe uaad itbbdyeass irathhological egpénteaueirount bet ween

W th dosing euinyis oulEhabreonimied kb Ehite ER R B RS  seon,
Altﬂoggh tge a'alnm'gmﬁ mrMSe,mrsme@abﬁ:@céémhtﬁhcé@ém@s&@gﬁg.ﬁ speci fi c |
nmet hods and enbodi nent it i s appreciated that various  nodifications an
changes may b@grﬁﬁﬁ’@cwoi%é’ﬁtyaﬂlgﬁﬁr%ﬂ%ae%PHrﬁ“T"r‘%""%r’f%‘?ﬁ'?B'Fi'PeEXAIVPLE 1 -

Separ at i on 20héshocyasial aid @inRropheRS! BOGWLAGI Crtmbhy-cARFhPANG! abetes vari ants
expressi ng baéul ovirus. (AC-obesity and/or diabetes variant) conprising the
e

am no aci d'% cyPRnehacikniugpsvamge Petangalstesefub nmapsadipvagis) 1D NO 27 to SEQ
ID NO. 30 or SEQ | @Id}i@c@a?pézntﬁ%ﬁ@e%% F§|@e§f’y érm/%'?Fé%.sé?es 0933@5 @fote%EQ 1D NO 41

to SEQ ID NG 42 at MJ of 2. e cells are 25 grown in at conti nuous
shaki ng (90 r'BRy be pepgredisting apy tachnigee whichrproyides for thenerodeetiommfi s

Coon" Tt or B4R RSB ALBIVAE RENUR. Pesé ki1 0
are not limited, to the hybridoma technique originally described by Koehler
15 and Milstein (Nature 256:495-497 (1975)), the human B-cell hybridoma
. technique (Kosbor ef al., Immunol. Today 4:72 (1983); Cote et al., Proc.
Natl. Acad. Sci, USA 80:2026-2030 {1983)) and the EBV-hybridoma
technique (Cole, ef al., Mol. Celf Biol. 62:109-120 (1984)).
Techniques developed for the production of “chimeric antibodies”,
20 the splicing of mouse antibody genes to human antibody genes to obtain a
molecule with appropriate antigen specificity and biological activity can
also be used (Morrison et al,, Proc. Nafl. Acad. Sci. USA 81:6851-6855
(1984); Neuberger et al., Nature 312:604-608 (1984); Takeda et al,
Nature 314:452-454 (1985)). Altemnatively, techniques described for the
25 production of single chain antibodies (U.S. Pat. No. 4,946,778) can be
adapted to produce single-chain antibodies specific for the variant protein.
Antibodies may also be produced by inducing in vivo production in
the lymphocyte population or by screening recombinant immunoglobulin
libraries or panels of highly specific binding reagents as disclosed in
30 Orlandi ef al. (Proc. Natl. Acad. Sci. USA 86:3833-3837 (1989)), and
Winter G and Milstein C. (Nafure 349:293-299 (1991)).



usi ng cation exchange chromatography with a SP-Sepharose colum. The
colum is equilibrated with PBS pH 6.5, and, follow ng | oading of the 30
sanpl e on the colum, the colum is washed with PBS to elute the unbound
proteins (flow through fraction). Elution is done with increasing
concentratlon of NaCl at a flowrate of 2 nL/mn (5% NaCl/mn). -
------------- 66 The different fractions are subjected to SDS-PACE

el ectrophoresis and to western blotting using anti-Cbesity and/or di abet es
variant antibody. 5 EXAMPLE 2- Secreti®®n Sf-9 cells are infected with
Obesity and/or diabetes variants expressing bacul ovirus (Ac-obesity and/or
di abet es vari ant ) Aatibadyl fragments whinh @etalrssmcm‘lcgmodmgatteéﬂar@ieat cont i nuous

haki 90 t d 8 and 60 hours
;ogtl-lngf (ectlo %%Qﬁc‘%ﬁdﬁb #?émﬁ%@s%gtﬁ&gkagt%lb% é%‘ﬁdpe? lets are | ysed
with 1ysis bekémplel SOchrivhgmensts inpdtuide, but drefdt nmiteailtd(lﬁ)?)F(atryg pr ot egse -

I nhi bit t ail . Ctfor 30 m and. s at e or seconds e
Isglrr{)lle ?; ceﬁ'}épﬁeﬂ e\ﬁﬁlp@Pariberﬁr%&cgg%gtpepﬂldﬁ%esﬁ gm? ?rﬁé’ °Ypernat ant is
desi gnat eds Pehdiedule 4Ad tHe b ﬂﬁ@n@ﬂbﬁ%h wrﬂﬁ@gaﬁeratédgﬂﬁa@ﬁmh@ gmmEdl um

De ted te Wih s e _buffer and are

fal eilt ?gghgregésdﬁf@%)bé%rﬂg@%g%g Flefﬁngz&i fragmgits, Alisgnaty é’tF BRYPEEFAN the gel is
subj ect ed tolibragiegimabe drdiatRd th bAdW t&sid QR eady Mehiiftefibh wF0se nmenbr ane.
The nenbrane is i cuﬂa P with anti-QObesity and/or diabetes variants
anti body for "?W?SFPP% a'f‘l‘\tblr@ﬁmﬁ”tsé’\@’@tiﬁﬁgﬁﬁf%ﬁﬁﬂcﬁﬁzﬂbK'f'“%w Bo#half or an

addi ti onal 19&@&923@_1Q¢§qgmgmggg‘&t he signal is done using a conmerci al
western blot detection kit. AIMS: 1. An isolated nucleic acid

sequence dBlected fromSEQ ID NO2, SEQID5 NO3, SEQID NO4, SEQID N
gngsl DSE|8 lllé:l) E"I\IgEZQDIIE"'@::}%’& SM g%ﬂq r‘g%?ﬁgmi%%sg SEQSFS :\Ig T? léEQSFS :\Ig Tg 1SEQ
| D NO. 20, SEQ | D A®agaty cﬁ@mtacole &momp@mwet bindiog for immunoradiometric
assays using either polyclonal or monoclonal antibodies with established
specificities are well known in the art. Such immunoassays typically
15 involve the formation of complexes between the Obesity and/or diabetes
variants products and its specific antibody and the measurement of
complex formation. A two-site, monoclonal-based immunoassay utilizing
monoclonal antibodies reactive to two noninterfering epitopes on a specific
variant product is preferred, but a competitive binding assay may also be
20 employed. These assays are described in Maddox D.E., et al. (J. Exp.
Med. 158:1211 (1983)).

Antibodies which specifically bind the Obesity and/or diabetes
variant product are useful for the diagnosis of conditions or diseases
characterized by expression of the novel Obesity and/or diabetes variants

25 of the invention (where normally it is not expressed) by over or under
expression of Obesity and/or diabetes variants as well as for detection of
diseases in which the proportion between the amount of the Obesity
and/or diabetes variants of the invention and the original Obesity and/or
diabetes sequence from which it varied is altered. Alternatively, such

30 antibodies may be used in assays to monitor patients being treated with
Obesity and/or diabetes variants products. Diagnostic aséays for variants
proteins include methods utilizing the antibody and a label to detect



10 2. An isolated nucleic acid fragnent conprising at |east a 15 contiguous
base { pair segnent of the isolated nucleic acid sequence of claim1. 3.
The isolated nucleic acid fragnent of claim2 conprising a 15-30 conti guous
base pair segnment of the isolated nucleic acid sequence of claiml1. 15 4. A
primer conprising the isolated nucleic acid fragnent of claim2. 5. A
probe conprising the isolated nucleic acid fragnment of claim2. 20 6. The

i sol ated nucleic acid sequence of cl ai , Wherein at | east one preferred
codon repl aces at | east one codon of s sequence. 7. An isolated am no
aci d sequence coded QX the isolated nucleic acid sequence of claim1l. 25

8. The i sol at@HRRIFiRIBAURS th R hedy Brdsorearts afigelieprtissyes The no aci d

sequence i s ; NG 27, SEQ ID
X025, SEQ | B ne So p e S bl Bl R s D

NO 35, SEQ | WithoubeodifiealiqnyFreguently. Seeprateineass andirdieDwiide39, SEQ 30 | D
NG 41, and S \ i ' IS4 at Jeast a 5
cont i guous ai&néé%gﬁ s.g%%ngr?ﬁ 'brtg?PJtsﬂfgﬁggﬁg@g@%ﬁ}%@,g@h" geé)(?ﬂtghce of claim
8. 35 68 10.Mmofpeules bl wite yarielyof crpasier olckiowed ave kpows imthears- 20 cont i guous

am no acid segment,, M ' ) I d seguenge of claim8. 5 11.
An expressi on 8ec?‘o%aq%gﬁn%rgﬁ%%@?ﬁﬂn?g%{@gg@e ﬁagflg'i@‘g%ﬁ(ga%eg%ﬁjence of
claim 1, sai §agenis@neductsersinglejther pd&[gdomailocmdmolbnﬁll mﬂiléls fspéciﬁchfe |
expression o ' [.n oSt ¢ . 12. A host ce transfecte
Wi Ito h the ex p&"e'?@? g%%\%gg\?é;ﬁ '%5%[" gFeaFrhq\A_‘[rll_n%ggﬂiégameamqlwme-

ol i gonucl eot ilidkecciompuncsonigerd a3 SayyELIOAY, kaHisitnReesRAIRIA), sagment  of

a
e o e MR o gch G BT TEACELTRS Sopepove cetmoons 5. Sl 5
NO 9, SEQ | Dm\d@oﬂbnaBE@dﬂMnb%ssaﬁﬁQiﬁkﬁlgjrﬁom%I anigddlds Bdtike, SEQ 1D
NG 16, SEQ | 9) H% %gr’l-in%eEl%r{nB eNp(}%béess’ on %%gsityDar%%rz c(l)iébgtgg ve?rliza%tsl P No2L
products is preferred, but a competitive binding assay may be employed.
These assays are described, among other places, in Maddox, et al.
15 (supra). Such protocols provide a basis for diagnosing altered or
abnormal levels of Obesity and/or diabetes variants products expression.
Normal or standard values for Obesity and/or diabetes variants products
expression are established by combining body fluids or cell exiracts taken
from normal subjects, preferably human, with antibodies to Obesity and/or
20 diabetes variants products under conditions suitable for complex formation
which are well known in the art. The amount of standard complex
formation may be quantified by various methods, preferably by
photometric methods. Then, standard values obtained from normal
samples may be compared with values obtained from samples from
25 subjects potentially affected by disease. Deviation between standard and
subject values establishes the presence of disease state.
The antibody assays are useful to determine the level of Obesity
and/or diabetes variants products present in a body fluid sample, in order
to determine whether it is being expressed at all, whether it is being
30 overexpressed or underexpressed in the tissue, or as an indication of how
Obesity and/or diabetes variants levels of variable products are
responding to drug treatment.



14. A method for detecting the presence of at |east one variant nucleic
acid sequence of obesity and/or diabetes related genes in a biol ogical
sanple 20 conprising the steps of (a) hybridizing to nucleic acid nmateri al
of the biological sanple an isolated nucleic acid sequence selected from
SEQID NO 2, SEQ IDNO3, SEQIDNO4, SEQID NO 6, SEQID NO7, SEQID
NO 8, SEQID NG9, SEQID NO 11, SEQ ID NO 13, SEQID 25 NG 14, SEQID
NO 15, SEQ I D NO 16, SEQ I D. NO 17, SEQID NO 18, SEQ ID NO 20, SEQ ID

NG 21, or a conplenent thereof; and (tﬁ detecting a hybridization conpl ex
produced by step (a); wherein the presence of the hybridization conpl ex
correlates with the 30 presence of at |east one variant nucleic acid.

sequence in tde brmja sﬁﬂéus mBbodigs A Met hod for determning the |evel
of variant.nucleic.acrd sequences In a biological sanple conprising the
steps of: 69 (a) Imgddiiiat i thgir dagnogticgise theiamhtibadies ivaly tafetahe bi ol og| cal

sanpl e an is nce sel gcte ro SEQ ID
Nong SEQ I D E‘ﬁ&&é@éﬁ“%"%ﬁ?g‘é dﬁ?"fﬁ\?ﬂ'gﬁ‘ %%6‘31 ‘Eﬂkﬁ)oges'@EQ ID NO 9,

SEQ | D NO 11 anGRdidbel@ iiants Bbdids MPpdthoBERabAdInSRBRNO 16, SEQ D

NG 17, SEQ | 20 ora conpl enent thereof;
(b) deter% n?ﬁﬁcﬂ% 5‘%‘%"1% %‘fng?&q%ﬁﬁl%ﬂ'ﬁﬁ?%xes pr(r)rguced by step
(a); and 10 (c) nThewhtizodygerhpleyadTIEtefib Y MuhtHntaki AtnsimRl exes to
provide a levﬁé‘f f variant nucleic agl d sequences in the biol ogical

sanple. 16. A" 08" A Suman; Mabrpradiged Ry F’QWP@IW’M@Heﬂ'h@W evel of a
nucl ei ¢ aci dmelﬁocﬁeeqnmﬁmﬂywa&ﬁﬁ%térédgm Ay 3 @Q@Fn%ss&ij Cegfbgqlvgene

variant in a first biological sanple an rlant y alternative
splicing if wl%%@ana'th%igaWr@are@a%rwt%mgmb@ S\@ﬁablﬁe Typisply, die - (a)
determ ning bAfbdd}MSladRiinistefdd ilanttfibdt Deffidch AEH AP mEIkgHday

weight of the subject. Treatment is continued, e.g., with dosing every 1-7
days, untit a therapeutic improvement is seen.
Although the invention has been described with reference to
15 specific methods and embodiments, it is appreciated that various
modifications and changes may be made without departing fron the
invention.

EXAMPLE 1 - Separation
20 Sf-9 cells are infected with Obesity and/or diabetes variants

. expressing baculovirus (AC-obesity and/or diabetes variant) comprising
the amino acid sequence of SEQ 1D NO:23 to SEQ ID NO:25 or SEQ ID
NO:27 to SEQ ID NO:30 or SEQ ID NO:32 or SEQ ID NO:34 to SEQ ID
NO:39 or SEQ 1D NO:41 to SEQ ID NO:42 at MO1 of 2. The cells are

25 grown in 28 °C at continuous shaking (30 rpm). At 60 hours post-infection
(hpi), the medium is collected and cells are separated from the medium by
centrifugation at 5000 rpm for 5 minutes. 10 mL medium is separated
using cation exchange chromatography with a SP-Sepharose column.

The column is equilibrated with PBS pH 6.5, and, following loading of the

30 sample on the column, the column is washed with PBS to elute the
unbound proteins (flow through fraction). Elution is done with increasing
concentration of NaCl at a flow rate of 2 mi/min (5% NaClmin).



obesity and/or diabetes related gene variant in a first biological 20
sanple; (b) determning the I evel of a second nucleic acid sequence of an
alternative splicing formof the variant in a second biol ogical sanple,;
and (c) conparing the levels obtained in step (a) and step .(b) to give a
25 ratio. 17. The nethod of claim 16, wherein the first biological sanple
and the second biol ogical sanple are the sane sanple. 30 18. The nethod of
claim 16, wherein the first nucleic acid sequence and the . second nucl eic
acid sequence are nRNA transcripts. 70 6619, The method of claim 18, wherein
the first nucleic _acid sequence and the second nucleic acid sequence are

deposed on a nucl eine difergntifagiionsapsubjecied oD EdIAGR eldctiopharesisat i on of
conmpounds ca f + : : Biendi Pl .ghesity and/ or

di abet es rel gﬁqﬁpﬁﬁtﬁn@%[gggﬂggggté?&ggfrtfslg%qyw Jé'g%’%%%&%?ée)'ﬁns conprising the
steps of. (a)@&Phedydi ng an isolated anino acid sequence sel ected from SEQ
ID NGO 24, SEQ ID NQ 25, SEQID NG 27, SEQ ID NG 28, 10 SEQ ID NG 29, SEQ ID
NO 30, SEQ ID NO 32, SEQID NO 34, SEQID NGO 35, SEQID NG 36, SEQID

NO 37, SEQS 1D NO 38, SEQ | D NEDGSMPEEQ-SBchdfiodl, and SEQ | D NO 42; (b)

contacting a candige L Lhthe. isolated amno.acid sequence in
the presence of até’f%ﬁ%t{%ﬁ;ﬁ@?%cg%dg‘\ﬁ{ﬁbptngg%ﬂn gr@ag%p§ya For di abetes

rel ated gene;exXpréssiteg baculnvimg (Adebeaity aati/opididbaesornahtat Rm@mound on t he
bi ndi ft i ted i i to th t | t tor,
and (d) sel eclIHEES 250 ABOUNA ZoeBh SnOR ok A o0 FRmb AREl HgLat f1 i Ty 20
of obesity armumlegiamnestemltaa,em,ah@Beimréﬁoétmﬁeétﬁﬁﬂﬁb?fS of said

pr ot ei ns. met hod f determning the ratio between the | evel of an

21, ;
obesity a}?d/%‘?/h"tﬂ’ﬂ%‘éet’@fﬁé%tf% &8ll Reilstsearg Iaad; with lysin byffes (68imigiisogi cal

s arrFI e anfl a pk3.5( 304 Bitdn XPIMBHE PFotEXsAMhBItBALdK&ilf B 4 ok RsH o mi Second
i ol ogi cal sanp] e
g arﬁ%' sonicated for 30 seconds. The sample is centrifuged for 10 minutes at

14000 rpm and the supernatant is designated Pellet. 40 pL of the Pellet
preparation and of the medium (Designated Medium) are supplemented

15 with sample buffer and are electrophoresed on a 15% SDS-PAGE.
Following electrophoresis, the gel is subjected to a semi-dry protein
transfer onto a nitrocellulose membrane. The membrane is incubated with
anti-Obesity and/or diabetes variants antibody for 2 hours and with
secondary anti-rabbit antibody for an additional 1 hour.

20 Detection of the signal is done using a commercial western blot
detection kit.



conprising the steps of. (a) determining the level of a first amno acid
sequence of an obesity and/or diabetes related gene variant in a first
bi ol ogi cal- sanple; 30 (b) determining the level of a second am no acid
sequence of an alternative splicing formof the variant in a second
bi ol ogi cal sanple; and (c) conparing the |evels obtained in step (a) and
step (b) to give a ratio. 71 22. A nmethod of detecting a specific obesity
and/ or di abetes related nucleic acid sggquence by pol ynerase chain reaction
conprising the steps of. (a) anmplifying a specific obesity and/or diabetes
rel ated nucl €-8!/M8id sequence with a primer pair, wherein at |east one of
the primers 5 conprises an at |east 15 contiguous base pair segnent of a
nucl ei ¢ aci d sequence selected fromSEQ ID NO: 2, SEQID NO 3, SEQID NO
4, SEQ | D NOAn iglatetquéleic HOd seqQUOR® $diectel frog SEED NO:RGEQID  SEQ

| DNO: 11, SEQ \ND: k4 , : NO: 17,
SEQ 1D G 1O NG S NG RERFRD 2, SR Ko b spehe A0

t her eof ; andSER) DDAt SRG IDIOGc SEQCIDAN O 4p BEQUIDNOf15s HEQR BINO: . An

i sol at ed pepkj i 8j l.ga ' ' gcid segnent of
SEQ I D NG 3§E6\ﬁ/9§§§ﬁ2 églagD?%Ontﬁ%g%g@%gnoﬁ%?gggﬁﬁsﬁggh?ﬂ%%rrpri ses at

| east one 1éorsplamiegutbeseohn no acid from am no acids 37-117 of SEQ I D NO
:32. 24. The isolated peptide of claim23 conprising a 10-20 conti guous
amno acid segnment of SEQID NO 32. 20 25. An isolated am no acid
sequenceltod2dAbysatated aotleid asid fe@meant ¢6BposinGEdeadda Nordigubas/basg at | east

of cl i m 25 P ek FARer FBHAHER AR £ sBpb e FELT 26 of sEQ 1B MO 32

is acylated. 25 27. The isolated am no acid sequence of claim 26, wherein

The | ol at ac>plft FaEwaH el RS9 Sbmets doal % ocunling SipR0 ARG S5 1o

base pair segment of the isolated nucleic acid sequence of claim 1.

15 ,
4. A primer comprising the isolated nucleic acid fragment of claim 2,

5. A probe comprising the isolated nucleic acid fragment of claim 2.

20 6. The isolated nucleic acid sequence of claim 1, wherein at least one preferred
codon replaces at least one codon of said sequence.

7. Anisolated amino acid sequence coded by the isolated nucleic acid
sequence of claim 1.
25
8. The isolated amino acid sequence of claim 7, wherein said amino acid
sequence is selected from SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:27, SEQ
D NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:32, SEQ ID NO:34, SEQ
- 1D NO:35, SEQ ID NO:36, SEQ ID NO:37, SEQ 1D NO:38, SEQ ID NO:39, SEQ
30 ID NO:41, and SEQ ID NO:42,

9. An isolated peptide comprising at least a 5 contiguous amino acid segment
~ of the isolated amino acid sequence of claim 8. .

35



30 NO 32. 29. The isolated peptide of claim28, wherein the amno acid at
position nunber 26 of SEQ ID NO 32 is acylated. 72 30. The isol ated
pepti de of claim29, wherein the am no acid at position nunber 26 of SEQ
ID NO 32 is octanoylated. 31. The isolated peptide of claim28 consisting
of am no acids 24-45 of SEQID 5 NO: 32. } 32. The isol ated peptide of
claim31l, wherein the amno acid at position nunber 26 of SEQID NO 32 is
acylated. 10 33. The isol ated peptide of claim 32, wherein the am no acid
at position nunber 26 of SEQ ID NGO 32 'és oct anoyl at ed. 28238-001 sequence
i sting.txt EQUENCE LI STI NG <110> M ntz, Liat <120> Conposit.ions,
Reagents andRi t8efiggla H‘@%gﬁeﬁglagﬂ %%W&mgmaﬁﬁ%ﬂmqﬁp%@naﬂe afldeat i ng

obesity and/ Qé%rﬁbﬁﬁ%tﬁéisﬁﬁ@&aﬁﬁ%%t%equéﬁé@ﬁf%irﬂ@/. 659, 782 <151>
2003-09-11 k <160> 42 s <170> Patentln version 3.3 <210> , 1 <211> 4517

<212> 1 DNA <213> Hono sapiens <490> 1 ctgattccat atcagagggg ctcaggatgc

ctoasguact cosadrCeriP ey Leaspiib i HOROEAH ABRATRITRARIBET 00,

gcat cccagg gclaimdggaid seguandggperabhBkhkeddo cagtrolgetmgatige Hum

Gacai oot o aHMEaUAReY SHE RGeS GuapartadL. soo) 09 tectaagoea

12. A host cell fransfected with the expression vector of claim 11.

10
13. An antisense oligonucleotide comprising a 10-40 contiguous base pair
segment of a reverse complement of a nucleic acid sequence selected from
SEQ 1D NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ 1D NO:7,
SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:13, SEQ ID

15 NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18,
SEQ ID NO:20, and SEQ ID NO:21.

: 14. A method for detecting the presence of at least one variant nucleic acid
sequence of obesity and/or diabetes related génés in a biological sample
20  comprising the steps of:
(a) hybridizing to nucleic acid material of the biological sample an
isolated nucleic acid sequence selected ffom SEQ ID NO:2, SEQ
ID NO:3, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:7, SEQ 1D
NO:8, SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:13, SEQ ID
25 NO:14, SEQ ID NO:15, SEQ ID NO:16, SEQ 1D NO:17, SEQ ID
NO:18, SEQ ID NO:20, SEQ ID NO:21, or a complement thereof;
and
(b) detecting a hybridization complex produced by step (a);
wherein the presence of the hybridization complex correlates with the
30 presence of at least one variant nucleic acid sequence in the biological

sample.

15. A method for determining the level of variant nucleic acid sequences in a

biological sample comprising the steps of:



gaggctttcc gggaat ccaa ggcaggaaag gagaacct gg agaaggt gcc tatgtatacc 360
gctcagcatt cagtgtggga ttggagactt acgttactat ccccaacatg cccattcgct 420
ttaccaagat cttctacaat cagcaaaacc actatgatgg ctccactggt aaattccact 480
gcaacattcc tgggctgtac tactttgcct accacatcac agtctatatg aaggatgtga 540
aggt cagcct cttcaagaag gacaaggcta tgctcttgac ctatgatcag taccaggaaa 600
at aat gt gga ccaggcctcc ggctctgtge tcctgeatct ggaggt gggc gaccaagtct 660

ggct ccaggt gtat ggggaa agagcgta at ggactcta, tgctgataat, gacaatggct 720
ccaccttcac aggctt?ﬁ%tt gg‘%’!%@&i%“%‘%%@&%’ﬂ’@%%ﬁﬁ%& '%!03&99 E&1780

tcctccagge caaacagece RARed Radkic RIRSetildnbe CRRCESDHOM SBOABNOP2 840
ttattatttagttggaggcc tttagatatt attcattcat ttactcattc atttattcat 900

tcattcatca. agtaacttta SE&hHANE:S. SEQIDNGH4, Sk HINQBgSHFRHHN 6a 960

Gtetctoetg at oot catat CEd HARGTe S00MDUNGRE SH RN, DECPRIREFS g0
O gt 6 | Bgan S S e e e aCaC ot 1200,
Uatagagata catgttctor NhegseaDoyBany bt MEDCED ENBHL6s 1260
agccattgaa tttgecttce pepbRamditahaaagct cccccaagecagagettcct cagag 1320

‘aaagtggttc.tatgatgaagtcctgtcttyg gaaggactac tactcaatgg cccctgcact 1380 Page
1. 28238-001 seq ugﬁce Hetermining the aimountof hybridizatiameemplexgs Praduced

catgcctttc cctccaacgg gga .a%d1440 ctccatctct aagtgctgaa ctcatccctg |
ttcctcaagg ccacctggcc agggegjg@?’c ~. 1500 ctgatgtgat atccactttt.tttttttttt

gagat ?ga??o CE ;:a;:t cn:)?t : nm@ﬁ:ﬁe@?nt%h@mﬁ?@ommgmto lfrgy?d:acact g
cagcctcctt ctcctgggtc caagcaatta . cctca gcctec .t agct gagac
ttcaggtgca ttccaccaca 63?‘8"@9? g%rfaré@g@lequ(ﬁ %%??qcetg’t‘% eaéggg'ﬁsggggtttcg
tcatgttggc caggctggtc k&@@Rctcct 1740 ggectaggtg atccaccege ctcgacctce

‘caaagtgctg ggattacagg catgagccac 1800 catgcccagt cgatatctca ctttttattt
tgccat ggat gagagtcctg ggtgtgagga .1860 acacctccca ccaggctaga ggcaactgcc

cag92299aC g9 hERb BPGCEfnfind fi§aus becrAh el of hliickeaéia oo o2

t gaagaccaa t ccca cCcagaatta actccattcc, agtctctgca
t gt aat cagts t seéquenacd apcebesity eht/o tidbeteanelated ggne aatiantdngirst t aagt at ca

atccttgttc age acaa-tatgaatctt. 2100Q. ttccact t t.g tgattt
t cagaacacg t Bl’? ' ??"P?%é’ﬂ@'a‘é’&é‘aﬂﬁ%fé’%a@%‘i éﬁ@ﬁ?’g‘@&%é@%ﬁﬁ ??aca accca
tggaggaatt cpphafusdsbnipls 66@phsiag R 8ps afit accaaca gggt caggga
agactgggcc.tcctgaatttattattgttc ttt aagaatft . 22?0 .
- (a)  determining the level'of a first nucleic acid sequence ofan
| obesity and/for diabetes related gene variant in afirst biological
20 sample; B
(b)  determining the level of a second nucleic acid séquenc_e of an
alternative splicing form of the variant in a second biological
sampie; and
(c)  comparing the levels obtained in step (a) and step (b) to give a
25 ratio.

~ 17. The method of claim 16, wherein the first biological sample and the
“second biological sample are the same sample.

30 18. The method of claim 16, wherein the first nucleic acid sequence and the
second nucleic acid sequence are mRNA transcripts. '



acaggttgag gtagttgatg gtggtaaacattctctcagg agacaat aac tccagtgatg 2340

tttttcaaag. attttagcaa aaacagagta. aatagcattc tctatcaata tataaattta. 2400
aaaaactatc tttttgctta cagttttaaa ttctgaacaa tttctcttat atgtgtattg 2460,
ctaatcatta aggtattatt ttttccacat ataaagcttt gtctttttgt tgttgttgtt 2520
gtttttaaga tggagtttcc ctatgttgcc aggctagagt gcagtggcat gatctcggct 2580
tactgcaacc tttgcctccc aggtttaagc.gattcttctg cctcagcctc. ccgagtaget 2640
gggaccacag gtgcctacca ccatgccagg ctaatttttg tatttttagt aaagacaggg, 2700
tttcaccata ttggccaggc.tggtctcgaa ctcctgd@cttgtgatctge ccgectccat 2760

tgtgttgtta tttgtgagaa agat agat at gaggtttaga gagggat gaa gaggt gagag 2820
taagccttgt gflPagt Eggan%rgpe claim 1§ Whgraie the ﬁtﬁgae%lg@@gldam&@a@gaad 2880

atattatgca aged asddhge2es5 m @é’ﬁc t ; ; ectt. 2940
t gcat aat agaagﬁ accag agttgtgl tg ct gt u?b?%g%a ag%?t(?ggggeggta%%%{:@gé 3000

aacaatcaag acccttttct gtatgtcctt ctgttctgcc ttccgcagtg taggctttac 3060

Ct goccagdt . cebprarenofR g ARRhcAbERT KR dR SARERE EiRa B 8% 3100

gt gat gccca- abpwlirgpaifigity gbetossiycindddridistesteg felbied (oRittodge poepllis 32330
tgcatctcat tgctctggct gagttgtgtgcctgtt{ctg accaatcact gagtcaggag

gat gaaat at tgﬁ'fiaﬁr %&ﬁgqrgaﬂglggé@e% a8httag gggtatgtag aggtattttC 3360
Page. 2 ... 28238(H01 $eaiGiRGan is@hicdtrhinb deid S8RAGRA sRRIGIBGRBERY! t at cag
aaat aggaga gtggatgata é@gaaaat 3420 aat acctgtc cacaacaaac tcttaatgct

a
?t?tttg?gc tttcatg?gt Ip 3&&§EQ§@601%%GCHEQQ t@ﬁa&ﬁQ&NQZ&g?ttttc
ct aaaa caacaagt ag . a ggt gggg
gt gggct c](i: t acagaacac ﬁf@y&gg?égg '%Qﬁ%"é%@@ﬁ@?ﬁgggg It:btagggt tatt
cctttgtgga accagaggca OHY348EG IEBREES, SHEQIDADS6¢8aar iR L SE@gagaa

act gaggtca agatttcagg attaatqg 3 . {.gat tt.gaa gat t
tgtccaattc tctttagttc ﬁéﬁ@i&gt %E‘%‘%go-%%ﬁzﬁj\t‘oé‘ﬂt @9@5@3@@@@% atta
gatatataca tgtttagiat tafEicind atcaP8ithie SAHpEGR With ¥5é RbRitéRamino acid

cattatgtaatgtccttctt tatctgtgat aattttctgt 3900 gttctgaagt ctactttgtc

t aaaaat aac atacgcactc &gduencs inthe presepce of ablegst oneg reseptoEPfaict tccttce

tttctttc{g tctctctcett Bﬁééifféﬁ&lﬁrSiﬁbéféts?&faie(ﬂ@%rga; ttctctctctctctctcetcet
ctctcttttc ttgacagact ctcgttctgt ggccctggct 4

(¢) determining the effect of the candidate compound on the
binding of the isolated amino acid sequence to the at least one
receptor; and

{d) - selecting a compound capable of affecting the binding affinity

20 of obesity and/or diabetes related proteins to the receptors of
“said proteins. |

21. A method for determining the ratio between the level of an obesity
and/or diabetes related protein variant in a first biological sample and a
25 variantprodtjced by altemative splicing in a second biological sample
comprising the steps of:
(a) determining the leve! of a first amino acid sequence of an
| obesity and/or diabetes related gene variant in é first biological
sample;
30. {b) detemining the level of a second amino acid sequence of an
- altermative splicing form of the vaiiant in a second biological
sample; and-
(c)  comparing the levels obtained in step (@) and step (b) to give a
ratio.



ggagttcagt ggtgtgatct tggctcactg ctacctctac catgagcaat tctcctgcct 4140
cagcctccca agtagctgga actacaggct catgccactg cgcccagcta atttttgtat 4200
ttttcgtagagacggggttt caccacattc gtcaggttgg tttcaaactc ctgactttgt 4260
gat ccacccg cctcggcectc ccaaagtgct gggattacag gcat gagcca tcacacctgg 4320 kk
tcaactttct tttgattagt gtttttgtgg tatatctttt tccatcatgt tactttaaat 4380
atatctatat tattgtattt aaaatgtgtt tcttaZégac,tgcatgtagt t gggt at aat 4440
ttttatccag tctaaaaata tctgtctttt aattggtgtt tagacaattt atatttaata 4500

aaa ggt goa abbt aaq AGhT. oF 4408ind o BhkRe 80y 4R B, SRR WL S8R0 ons
<4. 00> 2 atgacccggg, gct gaaggtc. cccgaggct igcgggaatc caaggcagga aaggagaacc
60 t ggagaag@edurnce ay golimernse ghaie regetien careyisipodheysiers @gaga cttacgttac, 120

tat coccaac at gooopy! C. GRNIIAPCAGARICHALID it CAIARR 4EEACH RS 80

t ggct ccact ggtaaattcc actgcaacat tcctgggctg tactactttg cctaccacat 240
cacagt ct at - at gaaggat g $aHERRe Wiy ac etivet ealhgwheighaelalgas eneaeh i PEMSHO
cacct atgat cagtaccagy apqkadhslat MREC IR GULGS BA STk dgfifent 6f 8GR0
t ct ggaggt g ggcgaccaagt ct ggct cca ggt gt at gg%ﬁﬁ?gagagc gt aat ggacy 420
ctatgctgat aatgacaatg %%%ee%seg%g%w PetrasE PP ace858U4B0  ct ga

421113 <Eé0> 3 Page 3 23@684,&5@(:wmueepsebilgtmgz.tsﬁq IFRDL8, BEQ IBANE >0, DNA
< > N saplens < >, ctga cat accag .ctca tgct ggg
agctgttcta. ctgctatt ag %gQ ”B?\E)t-g c%ég@a‘f'@ac@aggéﬁﬁd@@aa%gf'%‘ﬁﬁ%iﬁ%g?%
cggagtcctg cttcccct gc S2Q IDNGRAY SHT IENJCH7RGEQ 1D0Yat ggcsieq ID NO : 20,
gcat ccgagg. gecat ccgggce s\@gg 180 LOd_{]:@ccar?[qccg 4 gat ggcaga gat ggcaccc
ct ggt gdgaa gggt gagaaa %gégfg c 3 YR PP e ?%aggga gacat cggt g
aaaccggagt acccgg@gct dmedigy teaucidtacid product of step (a).

23.  Anisolated peptide comprising at least a 10 contiguous amino acid segment
of SEQ ID NO: 32, wherein said contiguous amino acid segment comprises at least one

15  contiguous amino acid from amino acids 37-117 of SEQ ID NO :32.

24. The isolated peptide of claim 23 comprising a 10-20 contiguous amino acid
segment of SEQ ID NO: 32.

20 25. An isolated amino acid sequence coded by nucleotides 112 to 462 of SEQ ID

NO: 11 having at least one post-translational modification.

26. The isolated amino acid sequence of claim 25, wherein the amino acid at
position number 26 of SEQ ID NO: 32 is acylated.
25
27.  The isolated amino acid sequence of claim 26, wherein the amino acid at
position number 26 of SEQ 1D NO: 32 is octanoylated.

28.  The isolated peptide of claim 23 consisting of amino acids 24-52 of SEQ 1D
30 NO: 32

29. .The isolated peptide of claim 28, wherein the amino acid at position number
26 of SEQ ID NO: 32 is acylated.



gaggctttcc
caacat gccc
cact ggt aaa
ct at at gaag
t gat cagt ac

ggt gggcgac

t gat aat gac.

<211> 537

ctcaggatgc t

gggaat ccaa
attcgcttta
ttccactgca
gat gt gaagg
caggaaaat a
caagt ct ggc
aat gact cca

232> DA
g

tgctggg agc

ggcaggaaag gagaacct gg
ccaagatctt ctacaatcag

acattcctgg gctgtactac
tcagcctctt caagaaggac
at gt ggacca ggcct ccggce

t ccaggt gt a t ggggédidgga

ccttcacagg ctttcttctctaccatgaca ccaactga 718

AP TR o BRERS iR

gaaaccac ga2teofc3y i to: Tygadgaoataiedt t cccctge 120
t ggat ggcgg. gcat cccagg gcat ccgggc cat aat gggg 180
gat ggcaccc ctggtgagaa gggt gagaaa ggagatccag 240

agaaggt gcg
caaaaccact
tttgcctacc
aaggct at gc
tctgtgctcc
gagcgt aat g

ttactatccc 360
at gat ggctc 420
acat cacagt 480
tcttcaccta 540
t gcat ct gga 600
gactctatgc 660

<210> 4
%ﬁ%g%gh ngﬁgcﬁﬁﬁgggg
gcccyg gca gaccag

ccaagggggc ct gcacaggt
ccccaggccg tgat ggcaga
gtcttattgg.tcctaag

ga
gacat cggt g adiccgdhgisoléascrrpyde of gainyge coristiBo®f amingeaagiftst 44-¢% of SEQ 8
gggaat eCaayggpaggaaag gagaacct gg agaaggtgcc tatgtatacc 360

gctcagcatt. cagt gt ggga. tt ggagactt acgttactat ccccaacatg cccattcgct 420
ttaccaagatcttctacaat cagcaaaacc, act atgat gg ctccactggt aaattccact 480
gcaacattcc*t 999°t Iharott 61 EES1 Gt oiA ARALEA6 BeidCAPaLBG n@ABer <210>
5 <211> 1306 . . <212> DNA <2 Mus nmuscul us, <400> S atgagacctg
gccactttct Q:‘E’,ft%-:é%{q P ﬁ'ﬁ?@f’%ﬁﬁa tt gt cagt gg atctgacgac 60 accaaaaggg
ctcaggatgc tactgttgca agctctcctg ttcctcttaa tcctgecccag 120 tcatgccgaa

gat gacgi ta: ct acaact ga. ct_cctg cctccacc, 1

28238- 001 seégenciggﬁﬁggﬁg) 3’68%%@5@@% rg%ﬂ?gﬁﬁﬂ@??aﬁﬂé&@@ﬁ@ﬂg"@ﬂ?%bcagga
cat cct ggcceaafEB@ UrHe: 249 octansddeticgt gat ggcagag at ggcactcc t ggagagaag
ggagagaaag gagatgcagg 300 tcttcttggt cctaagggtg agacaggaga tgttggaatg
acaggagct g aagggccacg 360



atgtgtatcg 420
ccattcgctt. 480
‘agttctactg 540
aagat-gt-gaa-600
at.caggaaaa . 660
accaagtctg 720
t caacgactc 780

gcaggaaagg agagcctgga gaagccgctt
tggagacccg. cgtcactgtt- cccaat gt ac
aacagaat ca ttatgacggc agcactggca
acttctctta ccacatcacg gtgtacatga
acaaggccgt tctcttcacc tacgaccagt
i | ctg gct shbasds CE4RERECHBIRIILGITAY
gctccaggtg tatggggat g gggemEacaa.rsgeast ct at gcagat aacg
tacg%§£gcg__§%tttcttc tctaccatga taccaactga ctgcaactac ccatagccca 840
t acaccagg 18 thFgga-acagtcgacaﬂcactttcagc ttagtttgag agattgattt 900 - -

t at kgrbt agohldsgRORE] ReabBRG! ahd &iks CAGRAHE ek AGIL B¢t dthghbSfld,aaac 960
gacttt at adoza@ai mabhd TUegtingcblag ite caghaaas aBagacact cc ctggtctcca 1020
cgagiﬁ$}aﬁ i%g%@fgcaa'taacagaatgaaaatcacat ttggtat ggg ggcttcacaa. ' 1080
tattc Cat “& S TC¢t 9 g 9 gga agtagaccat gctatttttc.tgctcactgt acacaaat at
114Qi50-0t s apbso gaecct at aat gt aaat at gaaat acagt g attactcttc tcacaggctg 1200
ast gtelgadte3-OPakiagac_ccat aagt at taaagt ggt a gggat aaatt ggaaaaaaaa 1260
aaagﬁﬁﬁﬁgﬁzagaaaaactt,tagagcacac tggcggccgt tactag 1306 <210> 6 <211> 1184
<212> X213> Mus nusculus <400> 6 gctcattcat cttttaattc.acccataaag

gct ttPmaaratdnadggerghbnagat gaactt 60 at aggagcct gccaggccgt ggagagt aag

gaa aga tgacggagat gatgtctttc 120 cttgtcctgt gaaatggatt gttggtagag

gt t ggaggs{-Aat gcctct " tgectggaaac 180 agtctgggca. gttctgttcc cgccattcac
agaatfet tgyd cactttcta ggtcttcttg 240, gtcctaaggg tgagacagga gatgttggaa

t gacXiggagoniogaagiggeca .cggggcttcc 300. ccggaacccc tggcaggaaa ggagagcctg

t cagt- gt ggg gctggagacc cgcgtcactg

ggaacccct g
agt-gt ggggc
ttctacaacc.
ggact ct act
tt caagaagg
gaat gt ggac caggcctctg

gggcttcccc
“ctcagcegttc.
t act aagat.c
caacattccg
ggagagcct c

gagaggccge ttatgtgtat cgctcagcgt 360
ot 3 GEl 420 tcttgt caa t catfatg
Joogac g e A paE rHAREEE Mg Foocaa tb PR ERACATER T e e

cggtiyttacatig geagnrgiyg gaayglaggy ctcadihgctCédagagas ggeamaggec Jitetcttca

cc;g%ggg&ithgtc%_ aa aggggt tg&-ﬁoo ‘acca%cht%‘tggctctgtg_‘ .
cteetceat ot ggagdt 88%‘58% 5@91 “BHUCROE Y B eI Py ga9ds - 180
ccccaggeeg tgatggeaga gatggcaccc ctggtgagaa gggtgagaaa_ggagatctagi '240"
. gtcttattgg tectaaggga gacatcggtg aaaccggagt acccgg§gc£fQaaggtcccc_ -300
o gaggctttéc_gggaatccaa'ggcaggaaag gagéacttgg aga&ggtgét'tdtgtatacc' ’ 360
gctcagtatt‘cagtgtggga:;tggagactt aﬁgttactat,cgcéaacapg cccatteget 420
ttéccaagatlcttctaégat cagcaaaac;_actatgatgg‘ctctattgét aaattccact '11180-j
.écéaéattcc tgggttgta; tactttgect accacatcac agtttatatgraagééfgtgag‘ 540
aggtcagcct Ettcéagaag gacéaggcta.tgctcttcaé cfatgatcag;tacCaggaaé-:'.500;*4
_ afaafgtgga~céagg;ctcc ggctttgtgé tcctgcatct'ggéggtgégc gaCcaégtct.' BSQ
‘ggctccaggt gtgtggggga.ggagagcgta'aﬁggé;tcta tgctgataat-g&caatgacf 'I»?éb .
'tcaccttcécééggcttfctt ctqtacéatg acactaactg“atcaccaétzf“éttcagagccj f 780
, tcctccaggc.caaacachc caaagtcaat'taaaggc;tt'cagt&cggtt agéaagifga 840
ttattattta=gttggaQQCC'tttagatatt attcattcat ttaétcaftc“atttéttcaf B ‘QOQ
' :tcattcatca_agtaécttta'aaaaaatcét.atgctatgtt cCCéQtEctQ”gggagcftca - 960
' caaacatgac-cagataactg:actagaaaga agtagttgac égtgétatff'ﬁgfgccCact L1020 .
'].gtctctCCtg gtgtttata;-téatcctata aggcacagggfaécﬁagcatt ctcctgtttf 1086“f
‘:tacaggttgt_atcctgaggé'tgagagagtt,aagtgaétgt-Ctaaggtcat écaﬁtﬁttaa_  114§, ‘
:;gtgacégtgc tagéaatgaa-acccagégct‘gtggactttg ttcactagac'tgtgctcttt~ 1200
' _Jtatagaggtarcatgttcfgf ttggagtgtt ggtéggtgtc fgfttcctac‘étéacctgag_f'12607.
'»__agcéattgga’tftgcqt%cc-tCatQéétta:aaaéétccct;caégcagadc'tttctcagég=' 13?071
gaéggactaC»tactcaath cécc;gchct;’

' ‘aaagtggttc

_tatgatgaag .

tcctgtetty:

.Page 1
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28238- 001 sequence Ilstl ng. txt tgtatgggga tggggaccac aat ggactct at gcagat aa
cgtcaacgac tctacattta 720 ctggctttct tctctaccat gataccaact gactgcaact .
acccat agcc catacaccag 780 gagaatcatg gaacagtcga cacactttca gcttagtttg
agagattgat tttattgctt 840 agtttgagag tcctgagtat tatccacacg tgtactcact.
tgttcattaa acgactttat 900 aaaaaataat ttgtgttcct agtccagaaa aaaaggcact
ccctggtctc cacgactctt 960 F ,. acatggtagc. aataacagaa tgaaaatcac atttggtatg
ggggcttcac aatattcgca 102@28g=mtgtedurngaabisagagoat gctatttt tctgetcact
gt acacaaat attgttcaca 1080 taaaccctat aat taaata tgaaat acag Q@ttact ct

{ CtAAEEYGLt GHOGAEY tHTaEF TR FATOSEET CabELHPASS HrT L8t g 1'aYgoat aaa

tt 08t ctd8decr<gdPyc gﬁkkeaﬂ&(&%g -rrceRdRa DN ccr53dd aghhigetadsculizen . <400> 7
at gagacct g, gccacttfct cctcattict gtctgtacga ttgtcat ag atctgacg 160 -

1gatgaaatat

tcatattgac

o Pagé_z‘

_ acd&@éﬁ@wtcﬂ‘é‘a@g&tt@% ﬁté‘é'ﬂg?ttﬁ:@(ﬁgé@%%ﬂtcﬁ@a“tttc 8t (Prasraactt gdefhy. 120
99@{9 Y ke @E@a%‘% Q&QQQWQEEC%%%t&EQ&BIﬁQCt 01‘6260 180
caa aac gcaggftt at ggcagg “cat cccagga catcctggcc acaat%%ca01240
accarsggcqtcagatqgmga@ @bgEEget Co-Rggtaragdsgeagagagasag- gagat gédgg 300
tcttcttogt cct aa acaggaga t % aaf L 92299966369 360
ggg‘étt%gg oot gf‘% t&%ﬁ%‘ ctaggb a&g %%t gg‘%@gg‘g?‘gg ?c cactgttccc 420
aat gcaeagardt hegeiddcae dragaaitett Cadageganc agatagagd catagdamacgdsagce 480
act ggcaagt tctactgcaa catthcgg ga ctctactact tct cttagcca catcag@g‘gl - 540
tac‘é?tqgﬁﬁ%@tat:@%%@ﬁﬂ GRYERTEF 1 t9SAE9H o Je PGS AX 89 ca c 600 -
gacgagh 8t &a208aRRA984 Joehoaet AhdIaslsiueatosidt§aictetr@eat ctiygag. 660 - .
gt gggagacc aagtctggct ccaggtgtat. ggggat gggg accacaat gg actctatgca 720
gatdae ttm:aag at asptyemicggarpnceanc Letcr@aat gucatatdact gy 780 -
g ER00R02G L GRLANATE Rt tdcageiha 840
caa, 49 e eaflcG02 PG at ek Ca a. R
gtt%Ct é%%%at %@? 3?3 ?a€g gagagtcctg agt att%tcc acacgt gt ac_900 B
t Cacd‘tb:gtaggaahaaacaltggt tthbgt e ost Gt gt ta gggtggacea agttg@am}&aaa?é&ag 960 -
gcactccc gt ctccac a: ct C% Cc t a?at 1020
O Bt GEaEHRA PEMEARE A LghR SR Yeera ot SRR AP AT TR T 0g0
aggtagcttg_agcctgaaat gcaaaaccca tggaggaatt ctgaagccat‘tgtctccttg .2220; T
'agtacCaata gggtcaggga agactgggec tcctgaattt attattgtic tttaagaatt. 2280 .-
acaggftgag“gtégtfgatg gtggtaaaca.ttctc%cagg'agacaataac_tccagtgatgg, 2340. ¢ o
"ttfttcaﬁag_attttagcda aaacagagtafaatagcattc.tctatcaéta'tataaattta:, 2400_
) aaaaactatcAtttttg;tta:cagttttaaa_ttctgaacaaftttctcttatmatgtgtattg 2460
Ctéatééttalaggfattatt ttrtccagcat ataaagcttt-gtctttttgt'tgttgttgtt-'52520514_
-Lgtttttaaéartggagttfcc ctctgttgcq aggctagagt gcagtggceat gatctcggcet 3.2580_
”tactgcaacc:tttgcctccc_aggtttaagc.gattgttctg_CthagcctCHCCgagtaQCt',‘2640A
.f gggaccacag'gtgcctacca ccatgécagg_ctaatttttg tgtttttagt_aaagdcaggg‘-_2700 3
-rﬁtfféaﬁﬁaté:ttggctagQC;tggtctcgaa,ctcctgacct tgtgatctgc ccgectecat 2760¢;;L:
tétgttgtfé fttgtgag§a3agata§atat;gaggtttaga gagggatgaa gaggtgagag =~ 2820
.. taag&cttgt:gttagtcagé-ac;ctgtgtt gtgaafgtcalttcacaacag‘aaaacctaag"AZBSQ "'
'3afatfatggafaactactgta'agcaagaaéa;ataaaggaaa aatggaqaca tttattcctth'f2940'
A'tgcataatag;aaattaccag‘agttgtfcpgftctttagata aggtttgaaé.caaagttcaa '.3006
.héacaatcaég-accctttfqtigtétgtcctt‘ctgttctgcc'ttccgcagtg ﬁaggctftaC' 30607
| ¢etcaggtge 'tacaéagtat,_agtt_c:taggg trtccetece gatatcaaaa agactgtgge 3120
‘ctgcecaget ctcgtatccc' ‘caagccacac catctggcta aatggacatc atgttttctg ~ 3180 o |
':'gtgatgccca aagaggagag aggéagqtct ctttcccaga tgtcctagca-agtgtaacct 3240 o
3'tgcatctcat tgctctggct gagttgtg£g qctQtttctQ aqéaatéact-gagtcaggag-=f3300!2‘”
ttaattgcag. cttaagttag ggg;atgtagvaggtattttc‘.}3360“,': :



tcactgtaca caaatattgt tcacataaac cctataatgt.aaatatgaaa tacagtgatt 1140
actcttctca caggctgagt gtatgaattc.taaagaccca.taagtattaa agt ggt aggg 1200
ataaattgg 1209 Page 6 28238-001 sequence.listing.txt
<212> DNA <213> Mis nuscul us _

gtctgtacga ttgtcagtgg atctgacgac 60
agctctcctg ttcctcttaa tccpgiagcasn Lé
aga§Et#Perar cagtyauagg ¢ioeciorgceaaka

cat geeAq9g:£Lecl 9458
ggagagaaag

t ggagagaa
- aga
cgt

“cat§
agagﬁgjlt_Q;ﬂaG@ctSJttﬁata%ttg‘gffl a%@@ggttgcégt%%ﬁﬁ&a?f

taatttgtgt tc
tct

S gtc

. <211
T <213>

t.ac aagcc
SRR codts
t t atgRegysangeaeitggss
ttcttctcca ccatgataec a 7
303895 Car@easy. qt:ttg@@gaaa;@teeﬁgtcm_amtt gagg tageidtigheét gegsdagtttg
cac

| Qa?ttgé‘gﬁ‘-fég
ctataatgta aaratg , H Sttt L
daaglattgagtaagidtt Gaa tehAGas0 3 Mécca%g%gag% gt ,
ctt tCCttCCttC' cttectocett

-ttctetetct: ctetctetret

ggagttcagt

- cagcetceca

ggtgtgatct

‘agtagctgga

ttrtcgtaga. gacogggttt

- gatccacceg

tcaactttct

atatctétat

| ttttatccag

aaatggtgga

2

484
DNA
Hom

2

<210>
<212>

<400>

. atgacccggg

' 'thagaaggt

tatccccaac

" tggctedact
. cacagtetat

- cacctatgat

tCthaggtg
ctatgcigat

ctga-

cc;cggcqtc

tattgtattt
tctaaaaata

-atttaaa

o sapiens -

. gctgaaggtc.

‘gectatgtat

afgcccattc

ggraaattcc

atgaaggatg
 cagtaccagg
ggcgaccaag

‘aatgacaatg

<210>‘ 3':—

agtcca ga

ta ttrttct

tttgattagt

tctggecteca

oYrHbE9agtf

ti

<210> 8 <211> 1028

{ <400> g atgagacctg gccactttct cctcatttct
accaaaaggg ctcaggatgc tactgttgca -

dceai faGggangat gacgt ta ctacaactga
Sggzﬂ@g@m@gta lakgeaagtt a9y ggcagg

t1tgget déraewggrg 348 aggaga -

acaat ac_240.- accaggccgt gatggcagag atggcactcc
GATAIE £

12> - <213> Mus nuscul us <400>.
(et Ficabiog tategate detent

cicrcttttc
tggctcactg
actaﬁaggct
caccacattc

ccaaagtgct

gritttgtgg

aaaatgtgtt
tetgtetttt

cccgaggctf‘tc¢gggaétc caaggcagga

ct 900

420

aag

ttgacagact
ctacctétac
catgccaétg
gtcaggttog
gggaftacag
tatatcttrt
tcttacagac

aattggtgtt

t gt ByRiaUgtaagTagety ARgIaRtace 3afardIgsidLeesy 393
ctt atgtgtatcg

ttca

EeLY:

ctcgttctgt
catgagcaat
cgtccag@ta

tttcaaactc

gcatgageca

tcecatcatgt
- tgcatgtagt

tagacaattt

accgctcage attcagtgtg ggattggaga

actgcaacat
tgaéggtcag

aaaataatgt

actccacctt

.gctttaccaa;gatCttctac_aatcagcaaa
| tcctgggetg tactactttg;
cctcttcaag;aéggacaagg
'ggaccaggéc'tcéggctctg_
ggtgtatggg gaaggagagc
cacaggcttt cttctctacc

Page 3

e pn
ctcagegftc agtgtgggg
8t W E99tagget Itaggotcqtatherugacac wcttawaage a60@gaat ca

DOt afyosaaraloeiat ool

akbd

g gaaagg
c ?é%ggacccg

ctggct
gagaat

ttaaacgact tt at aaaaaa

et 9%

'ggcccfggct
fctcétgcct*‘
atttttgtat °
'ctgactttgtf

tcacacctgg

tactttaaat
tgggtataat

atatttaata

aaggagaacc -

cttacgttac -

accactatga

cctaqcaéat

ctatgctctt
‘tgctcctgca_v
gtaﬁtgggtt-‘

‘atgacaccaa

Bac #¢8Q acatgg -

Egtaatataghtlitggeaa tiecacatrtd gmtaBd@icat aaggeat theqcReiat t 3g4rat gactg
oL > ' ' o cagggtacac aaatattgtt cacataaacc

2ot C&E?gﬁ%aig tEYTEERECtEt BAYCAPEGRL agbfettghatt g 820Mmaatt ct

B oo o
4020
- 4080

11>. 306
cctttet

4140 .

4200
4260
4320

4380
4440
4500

240

360

s
120
180

300

‘asiz

420

a0 - .

- 4m4




accaaaaggg ctcaggatgc tactgttgca agctctcctg ttcctcttaa.tcctgecccag 120 .

t cat gccgaa gatgacgtta ctacaactga agagctagct cctgctttgg tccctccacc 180 - -
‘caagggaact tgtgcaggttggatggcagg catccecagga catcctggcc acat aaaaat 240

at aattcgag.gggcatccac caggccggct gaattgtgcc aaaatatggc, acttcctgeca 300
agataa 306 <210> 10 c213> 665 <212> DNA QL3> Hono. sapi ens Page 7 :
28238- 001 sequence listing.txt <400> 10 actctggatg ggtgctgttt agacaaacgc.
cgtctcctat ataagacctg. acagoacapg é%%‘eﬁggCﬁgt{:@tggaggact gc -aggcccacct

gt ci-ggaacggcaget gagge catgccctcc 120 ccagggaccg tctgcagect cctgetcctce
ggcatigst adnaggcet ggactt- ggccat ggca 180. ggctccagct tcctgagccc tgaacaccag
agagilideagtonggaypieagga gt cgaagaag 240 ccaccagcca agct gcagcc ccgagctcta

gcagget gge. tccgeccgga. agat ggaggt 300 caagcagaag gggcagagga. t gaact ggaa

gtc %E&@%ﬂ&&fa@t 644 ‘&?ﬁ@?;?gggtgggtg@t g@@g@t f::,glta.cagggagttma gt é@cagcag

cacagccagg ccctggggaa gtttcttca acatcctc a cc gaggcc
tcaa800Ctc FOSAIEECE SEECARGETt adld

CcCatfsigacesh grataacqee seareERGaR t1c 7 agaagcgct c
at C%@a%%%%gc% %gﬁ%%%g%_@gwﬁgﬁfw@é@caﬁf@@w@@éc ghtgimgsay ctisdggaggc

gaat aa ct'ga .600 ccaaatggga atttatttca %Zgaggaaaa
gt t eadcatitcd agatdgiaga RAg)CAEaaatto8t020aa 0aetae332 G938 Cri9<01 £8579. .<212>

DNA <213> Ho sapi ens . <400> 11 golo] acaagegc
_cgt%‘f%ﬁﬁfg%rtr{gg&%f%% %5%5%539%3%3585%2%%%%%%tcg%gg%ta‘%t&gc aggcccacct
gt ChalpRREECE YYOLAAYIE GRhGRRAbCechAOCtUr agaRpatotd tirRgEHEEEt cdPfct cctc

catgctct ggctggactt ccatggca 180 ctccagct, -t cee t caccag
ggagaa%@aggcgg%gg@ﬁéé %géﬁﬁé%gcﬁtafﬁﬁtcﬁﬁéﬁ‘aﬁ%? ét'-tat%géa c:cgt g?ggct t agg )
. aacLaqehehadUhIRELLYER LARBEAGHIFctHMbetac ttgectace o :

o oy g . . ! .

acatcacagt - 480

,tdatgccgaa'gatgacgtfaJCﬁdtaactga;

cctgetttag

VPagéé'V'

ctatatgaag gatgtgaagg tcagcctett caagaaggac aaggetatgc tcttcaccta 540
‘tgatcagtac caggasaata atgtggacca ggcctcegge tetgtgetcc tgeatctgga -soof_
; 99t9§g°9a° cqagtctggc,tgéaggtgta tggggaggga gagcgtaatg-gactctatgc -_660
tgataatgacﬂaatgactccafccttcaéaggfctttcttctcftaccatgaca ccaactga - :  718.
<210 4. ¢
<211> 537 ..
Q12> DNA -
 <213> Homo. sapiens.
C<d00> 4 e e e
.Ctgattccat;accagagggg_gtcaggatgc tgttgctggg-agctgttcta ctgcﬁattag o 60_
- ctetgeccay gcatgaccag gaaatca;ga ctcaagggec cggagtectg ctrecectge S 120
'ctaagggggg‘ttgcacaggt fggétggtgg.gcatdccagglgcatccgggc cataatgggg 180
' ccccaggccg tgatggcaga gatggcaccc ctggtgagaa gggtgagaaa ggagatCCag: 240 ,
gtcttattégftﬁétaagggé gatdtCnggﬂaaatcggagt égccggggct'gaaggtcc;q 3007
géggctttCC‘gggaafcéaa.ggcaggaaag‘gagaaCCtgg agaaggtgcc:tatgtata;c;. 3§0Q'
' ”Qétcégcéﬁt,cagtgtggga‘ttggagactt‘acgtté;tat ccccaacatg cccattcget :420 ¥
g ftticqaégat:cttctacaat.cagcaaaacc‘actatgatgg-ctcéactggt'aaat;cca;;j, 4897, .
‘fgcaéCattécftgggctgtac‘éftcacaggc ttfcttthtfaccatgacac caactga 537 .
i 5
211> 1306 . -
<212> DNA - .
£213> Mus musculus. . -
atgagacctg gccactttct. cctecattict gtctgtacga_ttgtcagtgg_atctgacgac ‘ 60j
'".ij.éccéaaaggé tttagééfgt factgtfgca agct;tcctg'ttCtht?aa tcctgc;cgglv-*lzo
| . . ‘ agagcfagct teccteccace. 180



acaaaggact ctgggtctga cctcactgtt 360
-aacagactgt ttcccccttc cagcagagaa 420
agccccgage tctagcaggce ‘tggcetccgec 480
aggat gaact- ggaagtccgg gtcggtacct. 540

catttctggg cttcagtctt ctcccagagc.
t ct ggaagga cat gggggct tagagtccta
aggagt cgaa -gaagccacca gccaagct gc
cggaagat gg. aggt caagca. gaaggggcag

ctgcagtttt atgcttctgt ggcagcgagg agggt gggg 529 <210> 12 .<211> 1448 <21i2>.
DNA <213> Honop sapi ens ag&ggcﬁgi act cc agcctccccc : -
g ccahggdct cRAgE R P Sy 0! &8 ga agggtctgta

tgtccta caggagtctt 120 caggccagct ccctg cgga tggcttttat
veerra %ﬁ%@g@‘gfgct:ggfsegaag:ggmgggc@tmamagt 300
- att ecgeedyy ﬁmggﬁg}

listing.txt aaagaaag g attg%%%cag 8855@2 %@96% g%&é‘é 5283&81 s'eqluence‘__

' ctt&BEQE@tccewaagfgzygaagaggawagmtgggagga@icgact agoodggcga aaagaaactc

tacQg %tg%g%@ CCC&C gﬁ%ﬂgc ttg?ﬁ%ﬁp Cc ctcagcacac tacattgctg.

t
gcaccat gga % 8%%@3? RC &aEG9LGha adBRt cat gg

gag gactmgatdaﬁcwmgctawaga@caaﬂmg@@gdcc ageaagaca hgetddagagt cEhjttcatg
at gat, attéa 540 ccat c aaaa g aagt caactt cctcagttac giggtcctga

ot gt A" Ec%(?@a‘?tccttaf: FBC"(?P E @aa'-ggemagg‘a@g aggrayoRat ¢ §0@tcctctc

1 ggebogarardal C t gt ctttgg
at9§§ttctt 720Ca??%g?J%%?%gﬁgggggggggugi?%%%?5%%“%%g%%@%ggt g%é?caatcg"

" ctc ﬁﬁtg?a‘:?%QQ@WF@@FGFEQ‘QFég‘e@&éa@T&aQ@%GQmQ gacargaygt. tZ2@ggatag
tcc gtacc a_gat cat caaagggggagct c
tgcgﬁﬁéa%ggt%égtg%%%g% E@atcggg%?agc ak ‘%aéag%cgg?%ﬁg?ﬂ% ?@ggaaat c
catg %@&adg@gctmtttctMaecattgacﬂactamdtgaaaqgﬁgeta’t coatajcggac agad t cat-aa

tgttta gga%gégtca%étg%gafc%%%aggtc&ggg% gct gagg&@; tttgg actg ttctgtctca

Ct Etaat E"c ag ¥hcat gcaa
- gt caagggttagl H0gagageacaygaea aaicegenges ﬂéé&ﬁ&@éga%t&%ﬂa&ﬂ@ aaaggj ggaaat gt

accgctgcag ccagcagttg taaaattgttagtaaacata .

ttctctcet
3 akkagsecot

aataatig g 1200 - aat tcat
ggt St aalﬁ%ataaEE g%ta@ttéf-‘@%?ew 13M05REtICarteatataed aalo2n gt gat gat

Page 5

agaccaagtc

tggctccagy

: taatgﬁﬁl@tﬁhclﬁeébtagcaa taacagaatg aaaatcacatfttggtatggg ggcttcacaa. ~1080°
tattcgcatg actgtctgga agtagaccat gctatttttc:tgctcactgt acacaaatatn' 1140
tgttcacata aaccctataa tgtaaataty aaatacagtg attactcttc tcacaggctg 1200
astgtgtgaa ttctaaagac.qcataagtat ta&égtggta gégataaatt ggéaaaaaaa '1260=i‘l

"}aaaéaaaaéalaéaaaaa¢£t tagagcacéc tggéggccgt factag | ‘_:1306 -
5 e
T <212> DNA
T <213 Mus'muscuTus =
. <400> 6 - e TR S
. gctcattcat cttttaattc acccataaag gqtttgaaaa ctaaggctgg aggtgaactt_r 60
) atag-gagcCt .gccaggccgt ggagagtgag gaagtag_aga tg%ifggagaf ,Qatgtcfttc . 120
: "ct;gtcétgtlgaaatggatt gtgggtagag gttccggagartaatg;ctct Egctggaaac.‘i 180 - -
. agfctgggcaAgttctgttcc cgccattcac agaattctté tcactttéta ggtcttcttg 240{.J-
_ gtcctgaggg,tgagacagga gatgttggaa tg&tqggagcltgaaQQQCCa-cggggcttcc- ,BQO .
nggaac@cqztggcaggaaa ggagagccfgrgagaagccgc ttatgtgtat;cgctcagcgt '360 :-,
f“tcagtg;ggg gctggagacc cgcgtcactg ttccéaatgt acccattcgc tttaétaaga ' 420”'j;;
tcttéf@CQaﬁccaacagaat cattatgacg‘gcagcactgg_caagttctac:tgcaécattt; ,480  ; |
' nggictcta ctacttctct tactac#téa-cggtgfacat gaaagatgtg aaggtgagcc '_A54§
'}'tcttcéagéa ggacaaggcc gttéféttéa cctacgaCCa gtatcaggaa.aagéatgtgg-r.téOO‘v" 
;c¢aggtctc tQQCtCtgtg ctcctccatc tggaggtggg gtc toget: - .iéﬁﬁ.ﬁj |



ttaattataa taaaggtcac ataaacttta taaattcata actggtagct ataacttgag 1380
cttattcagg atggtttctt taaaaccata aactgtacaa atgaaatttt: tcaatatttg. 1440
tttcttat 1448 <210> 13 <211> 708. <212> DNA <213> Hono' saplens <220> _
<221> mi-sc_feature <222> (626)...(626) <223>nis a, g, c,'ort <400> 13
‘gcact gcct g agactactcc agcctccccc gtccctgatg tcacaatt.ca gaggctgctg 60
cctgcttagg aggttgtaga aagctctgta ggttctctctgtgtgtccta caggagtctt 120

caggccagct ccctgtcgga tgggdisetady g@@m@tp@s,t%gcgﬁccca ttctggggct 180
ctt eat0wggad ?;?b?gztcaat ﬁt@gagmaatg:gggmt atgﬁaaggacagfg@m?ft tccaz@tg :2%40
aaagaaa a caca ccagcaa a a aga cttatc

00 bARGAE e GERIEPEARD Dgt Gt Tae AULgtc tEe Uedtaceat R Cebct g0tho. 360
Paggaghat3a8-A0dapegieiicact il @&thgﬁt@aaggﬁ&qgst Ak gaect ey

cag@gcaatt
tgtt gcccaa gcaggaaagc tcatgggagg 420 actagacatg ctcattctca accacatcac

caadakitoagag ttgammtﬁt RteaRYgRIRgHCatat g EHEEARR qirgagidaha gf8f ggaagt

a Aqeaa.
CooSlAakE AULARALN0 el Rt dadatca AOELOGIL O SoEBLACEEY 20680002

at ggtatggragd caata;gra@ga tmgaggxcaguﬁt@gta@c ggwttartac catthygigctg 4029 accaga

708
g gg?‘%%% Ry das %‘ngéc ,ﬁttg@gﬂtgtt é%t@tcg‘é?% g’é%%accfté% ¢c ZCJESF%CEE‘? g at?L éé‘?c acaattca
gag @@iag!ttgaﬁ Qatgt‘atageﬁ tapga oot egaaﬂace@g et tda3hgggigaataatly gugeQtccta
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caggagt ctt 120 .caggccagct ccct cgga tg%cttttat gaaaaaatrat_ ct gCt CCCCa
tt Cp@%ggag_@gccataagt attaaagtgg agggataaa tgg _ | _ _
a0 7
<231 1209 =
T <212> DNA
<213> 'Mus,muscu]us
00> 7 LT o o
_ atgagacctg gccactttctNthcatttct-gtctgtacga;ttgtcagtgg atctgacgac : - - 60
'LéccaaaégggﬁétCaggétbt tactgffgca-agct;tcctg ttcctctfaa'tCCtgétgéé_ 120 -
| tcatgccgaé.gatgaégtta;Ctacaaptgé aga§ctagctlcCtgcttfgg fécctétaccV: 180"'
caagggaact fgtgcaggtt ggatggtagg'catc;cagga tatcctggccfitgatggcaé.,f»240.
_ébéaggﬁcﬁt gatggcagagjatggcactcc_fggégégaag‘ggagagaaag'gﬁgétgcﬁggwﬁ':300
tcttcttggt qétaagggtg agacaggaga‘tgttggéatg'acaggagctgfaaQQQCCdcg-' 360 :
gggcttcccc ggaécccttg:gcaggaaégg.agagcctgga géagccgcgt Cactdttccff ;-420,":
E _aatgtaccca ttégctttég‘téégatctté'tacaacCaac agaatcatpa'tgaCQgcagc_ 1480‘ o
‘actggcaagt tétactgtéa cattccggga ctctéttact tCtCttacéé cétcacggtgr _5401f
| fagatgaéag atgtgaaggt gagcct;ttg aagaaggaca aggctgttct.ctﬁcacctac- | 600
.'flgaécégfaic aggaaaagaa tgfggaCCagxgcctCtggct'ctgtgcftct ccét€£g§&g3. 660
"»gtgggagacc aagtctggct ccaggtgtét“ggggétgggg'é§c36§atgg-actctatgca":?720_‘-
gétaacgtéa acgaétctac:attté#tggc-ttttftcfct'actatgatac caactgactg 1 f786":_
caéCtacccégtégccc%taC aCcaggaQaé anfggaéca thgatacac‘tttcagcttaﬁ 840
gtttgaﬁaga-ttgattttat thttagttf'gaéagtéctg agtattatcc acécgtgtac ;.'900
'_jtéécttgttt:attaaaCQa; tttétaaaaa:ataatttgtg tttctadtct agaéaéaaag ::lQBO'.
gcéétcﬁttg*gttttcaégafCttttacatg gtagcaaiaé_cégaatgééa afégcétttg  iOéQ_,
gtatggggge ftcataatat‘icgcatgact gtctggaégﬁlagaccatgtt'atttttctgﬁzr.1080'
_ tCactgtécéréaéatéttgt féacataaaé éCtafaatgf:ﬁaatatgaaa ta@égtgatf'-,ii40
vactCttétcazcaggctgagt‘gféﬁéagttt'faaagaécca.taégtattaa agtggtaggg :H12QO' 
- ataaattgg - BT | S 1209 -



agaccagaga tgctccaagg 240
agagagat gg cttatcatct 300
aaagaaact ¢ tacagaaggt 360
tacattgctg gcaccatgga .420

tactactact attctgcaaa cgaggaattc
attgtcacag gggccagcaa agggat cgga
ggagcccat g -t ggt ggt gac .agcgaggt ca
t gcct ggagc ttggagcagc ctcagcacac
ttcgcagagc aatttgttgc ccaagcagga aagctcatgg gaggactaga 480
ct caaccaca tcacgaacagt ttgaat. cittttcatg atgatattca 540 -
aaaagcat gg aag?ggggﬁﬁlé%%%gagiiés PﬁkaEgga ctgtagctgc 600
ct gaagcaga gcaatggaag cattgttgtc gtctcctctc tggctgggaa 660
agt " €aat ggttg ctgcctattc tgcaagcaag tttgetttgg atgggttctt 720
ct cchigat ¢ ,ddpaagegat attcagtgtc cagggtcaat gtatcaatca ctctctgtgt 780
tcttggcctc at.agacacag aaacagccat gaaggcagtt tctgggatag tccatatgca, 840
agcad®Prc#® agaaaggaat gtgccctgga gatcat caaa gggggagcetc tgcgccaaga 900
| agafﬂ@ﬁ?%tﬂaﬂﬁé@g‘@&ﬁt EHePEFHFa Bt eiRe vt Citgtaraiag axtattaacaaicgcag®fa 960

gat eet t 5 ' a t g : ' t cat.gt,t 1020
ot L ga0er et { ATl e o e e aadPla 1080,

t ggdicetes@ast gpivacatty geaggekst sagagdatbgat atctgt yaggaaicgycaaat gt agpa 1140
at a C accgct gcagecag cagttqtaaa attgttagta aacataggta 1200
aar e A bR e 8 R R SR g 4By 1260
' acaareaggragt t gittagtapd. ggigcacaicatgReiabhad apagidcal apsheodigagct abpa. . 1320
-cttgagetta ttcagg%%&% tttctttaaaaccat aaact gtacaaatga aatttttcaa 1380
‘tatt Cg‘f‘i‘itggh‘:aﬁt HILY }RGAIRRILEINYINBLY S640ANcET 1320097 COxt  3€010> 15
- <211bpgdiécc GhdecdNh §bdTaddMBySRRLESS ga 69%%:1:13—5&9%?&&8“ g 43gactactcc .
.agcctccccc gtcecctgatg tcacaattca gaggctgctg 60 cctgcitagg aggitgtaga
‘aagETEAYIA T FtateuC HAOGOYEIESt eotEagHaYt ccradiaac cuggtaRytt  cd80gt cgga

cttcatggcc.
aaagaaagt g
‘ggcgaagat ¢
ggtatcccac
agacat gacc
~catgctcatt
ccat gt gcgc

ct t ggdBat gﬁ
T at
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- 90ehtidhe0aqRAAl AL AIGRLALSCASILALAROGEE M0, Ak palIgEC taghact act
attctgcaaa cgaggaattc agaccagaga tgc aadg . &° gaagaaaatg ttgtcacag
gggéeMptdacagggatcgga @agmwmttatm@ht@i@cc aactgactgce 600

990922021 0, HURIECHALY" QAL I A3 AYR900! $2,83292P3%1 5, 35392agd) 360

tttgagagat”tgattttatt gcttagtttg agagtcctga gtattatcca cacgtgtact 720"; '
cacttgttca ttaaaqgact ttataaaaaa‘tgatttgtgf_tcctagtcca gaéaaaaagg - 780" _
~cactcectgg. totecacgac tct;aéa@gg tagdaataac agaatgaaaa tcagatttgg.:‘.8407”
1itatgggggct tcacaatatt égcaﬁgactg.tétggaagﬁa gaccatgtﬁa tttttctgcf - 900 _
~cactgtacac aaatattgtt'cahataaac¢ucfataatgta'éatatgaaat acagtgatta 960 i
Actcttctcac;agggtgagtg'tatgaatttt aaagatccatlaagtattééa gtggtaggga ‘1026;, _
taaattgg . Lo e 1028
- <210s 9
<211> 306
212> DNA - . .
. <213> Mus. musculus | -
<400-.9 o N
-atgagaccty. gccactttet ccteatttct gtctgtacga rtgtcagtgy atctgacgac - 60
accaaaaggg:ctcaggatgc tactgttgca agctttcctg'ttCCﬁcttaa.tcctgcccag ' 120
tcatgpcgaa gatgacgttarctacaactga agéQCtagct'cctgctttgg tccctccﬁéc - 180
‘rfpaggggaact.tgtgcaggtt‘ggatggcagg catcceagga catcctggec a¢ataaaaat'-' 240 -
ataattcgag gggcatccac tagg;¢ggct gaattgtgcc aaaatatggc_a;tthtgca 300
- - agataa I B 306 f:
C<10- 10 -
C«211> -665 -
. <212> DNA R
' -<213> . Homo sapiens



ggat cccac tgcctggagc ttggagcagc ctcagcacac tacattgctg gcaccatgga 420
agacat gacc. ttcgcagagc aatttgttgc ccaagcagga aagctcatgg gaggactaga 480
catgctcatt ctcaaccaca tcaccaacac ttctttgaat ctttttcatg atgatattca 540
ccatgtgcgc cccatgctga agcagagcaa tggaagcattgttgtcgtct cctctctgge 600
t gggaaagtg gcttatccaa tggttgctge ctattctgca agcaagtttg ctttggatgg 660
gttcttctcc tccatcagaa aggaatattc agtgtccagg gtcaatgtat caatcactct 720

ctgtgttctt ggcctcatag acgagrgansf 2QneRtdaas ggagidtctg, ggatagtcca 780
tat gcaagca gctccaaagg aggaat gtgc cctggagatc at caaagggg. gagct ctgecg 840

Bagdd® gtgtattatg aca ctcact ctggaccact cttctgatc aaatccgf g 900
Sggﬁwaégcﬂ%ﬁ?&éﬂﬁtcﬁﬁcé L EIgEtat a?é‘taa%’i‘%ac%ﬁgfaf aaacaa 960

gt AGQRACL L aCEEARY gigeat aChYcapgaat tédesaaet eftetcgict catggt 1020
‘tatctgagct cttatct g aagacatctt cccagagt gt ccccagagac atgcaa tca 1080
tggg@gmgct@maamtggawgagﬁq gg@@@caataaacwwaa%ﬂfg@ta%& gt alt®h 1140.
at a, i g@&% t t agaarat aggs a 1200
t aat ng%ll ? t?’tgg'gccﬁqtﬁaagg??%g;? ga ctt Q‘tgaaf% a aa%%t gatgattaat 1260
ac aau‘aata@ca:at gt b @aEa copigcacat gaa@gmiggatmactttggat agrtwgagaiaget 3®%a 1320

tt tta tt tttcttt t t ttt 1380'
Cai et DA ge oo SLe R U-b ST B R BT 100 o

<403 21§ QRACAEHGE B B BEdAGE AL cABSEIRGE C@cc@b@@ﬁ%\g@t@c&te@at t @0 gaggct gct g
- 60 cctgcttagg aggttgtaga aagctctgta ggttctctct gt%?%pccta cag gtctt 120 -
Pag#cRECOFI380BEH94C) GRINIAIYGS CFAGCIIRC FHGREEL © §tt9ga %@ct tttat
gaagad C 13 eti&atk - tasd-dehact abigtgcaaa
'cgaggag{:?&tagg@%g g%:aéé@kggggggc%ﬁctt%t%ca%c 300§ aaagaaa tg :

?t t'?iﬁctaewtgggtgtagmcag@gaﬁ?@gaaaw;agat@gag@j@amg@t@%gccé : y |
cads %%a'g%é:qaaﬁéﬁagié%aag %§§39a2§%t5 1aakaoen %t@%%g fiaGahggaagagegt gaccttcg

cat gggagg actagacat g ctcattctca

. cttcatggec
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accmat:cac caacacttct ttgaatcttt ttcatgatga 480 - 665 .
210 T
<2131> . 579.
212> DNA : .
 <213> " Homo sapiens
© <400> 11 . o I Lo T
- actctggatg ggtgctgttt agacaaacgc cgtctgctat.ataagacctg acagcacagg 60. - -
. caccactccg  cCpggactge aggeccacct gtttgcaécé’édgcﬁgaggc catgecctee - 120 0
‘r‘f¢Cagggaccg fctgcagccttcctgctcctc ggC@tgctCt-ggctggaétf.ggécatgﬁta“ 'A1807_:‘
‘ggctccagctftCttgagéEc tgaacaccag agagtgcagg-fgagacctcc‘C¢acéaag¢c-'- 240 - -
"fccaéatgttg~tf&cagctct'gccacttagc aaccagctct grgacctgga gcageagege 300
7¢étttctgggfCttcagtctt.ctcccagagc;acaaaggact ctgggtctga cctcactgtt - 360
‘-"wtctggaagga catggggg;t tagagtccta aacagactgt ttcecccttc cagcagagaa | 420{]1
- aggagtcgha:gaagccacca.gc¢aagctgc‘agécccgaQC't;tagtaggcrtgg¢tccgcc - 480 3
-.Tcggaagatgg;aggtcaagca.gaaggggcag aggatgaact‘ggaagtccgg_gtcggtacctfl"540:al
‘ctgcagtttt -atgcttctgt ggcagegagy agggrgggg e 579 ¢
10> 127
© <211 1448
<212> DNA . »
<213> " Homo. sapiens . -
| <400> 12 o , i R R
gcactgcctg agactactcc_agcctccccc gtccctgatg tcacaattca gaggctgctyg 60 - o :
. cctgcttagg,. aggttgtaga aagctctgta ggé-:tctctc_t gtgtgtqctg'caggagtctt s 120 oo
chggccagét;écctgtCQQa tggéttttat gaéaaaafat ctcthccCa ttctggggct'l__IBOF-
‘tactactact attdtgcaaa cgaggaattc. agaccagaga tgctccaagg L 240



tattcaccat gtgcgcaaaa gcatggaagt caacttcctc agttacgtgg tcctgactgt 540
agctgccttg cccat gct ga agcagagcaa tggaageatt gttgtcgtct: cctctctgge 600.
t gggaaagt g gcttatccaa tggttgctge ctattctgca agcaagtttg ctttggatgg 660
gttcttctcc tccatcagaa aggaatattc agtgtccagg gtcaatgtat caatcactct 720
ctgtgttctt gctcatag acacagaaac agccatgaag gcagtttctgggatagtcca 780 -

t at gcaagca gct ccaaagg ag gt gc cct ggagat ¢ .at caaagggg gagct ct gcg 840 -
~ ccaagaagaa gfgtattatg acg%g%éé\@lt Sﬁﬂ'beg‘gﬁ%g:'t&t189tt8‘ttgatca gaaaaccat g 900

- Cagdagarlyey Glragedichh Coddetagdaboafuodegni-ahgajagatggatagadatteat adogaa 960
gt aggaactc” cct gagggct gggcatgctg agggattttg ggactgttct gtctcaggtt 1020
t al9FERATOTI GRAECRAD grrufaatrast 19GeEgAg PRI EaJagaR e caadb®a 1080 |
1 9QQtSAGRS t : at gip@t a 1140
at .%ggt gaatg %ct{gggt%%ggg%&?? g@%&%&%ﬁ%ﬁg%ﬁ?g? ;bt%ta gé‘%agaiac ataggta. 1200
't aapheTigRge dttagtigauat aatitaaatidct eddadraidaaeageiicasay savagrggat g4b®aat 1260

| Jltaa t ‘ag . | Q ' ia 1320 '"
L ORI (T EAYGR GO TR LT Rab AL LT RabEl GCALAAAPRE Sabt (10 e0a 1380 1304

t atdchggtdegc tdaahgdh@>adgt casdtlecti@aitac<gtgytdoiida <2hBagdtgnn s&Pdens <400> -

1,7[cggt aaaagg gaaaacctgc ccaaatcca tt—tt_tgtttc‘ ag_ttgaacttcc ttég \gacaa 60
ag Fo(daAgaA SRETOL P EgUb GoFAE S bG Bt e gt BPBC 120
Ct Glye -t afa%ﬂ% Acafceeiadt fahgePagtsete ckgaggageac 180
tt-c?ag%%g?ttéggtg ct?g%&gt _gcc.tg%;gggctcct' cg(i g;]ct g%???gg&ggagt'aéléga' 240

1 t FACHEERYC RNUGB_AIRGEATERGIEIICaEIIIST R DERECREFYJAGEEPOEL ct geRgg. 300, “
\ - 13068, ' hkca 360
, Qg‘i%’rﬁ&g.%gc %&9@%@%&@%&%@%@%@“ ag?g% gg%ttﬁgcéckg&i?cg%&gggfs%ca |

cctic atca a.gac aaalcaggtc ‘ttetgactcc 420

~ t cagdg@aaca Gagoagpalt gjcgaysRggE@atanl goguragrte duaaetpaggt ggdadac 480 'Page

o JHERTFATY: ARG o R Db S S ag s g 0 S8809%

‘ggcgaagatg,ggagcccatg_tggtggtgac-
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gatcctggaa tttctctact. caacgagcta taatatggac agattcataa acaagtagga - 1020 BT
actccétgagrggctgggcat gctgagggat'tttgggactg'ttctgtctta*tgtttatctg 1080
agctcttate tatgaagaca'tcttcccaga-gtgtcccéag'agaéatgcaa'gtéatgggté 1140
écacctgacé“aatggaégga'gttcctCtaarcatttgcaﬁa atggaaatgt.aataataatg-7 1200
aantCathraccgctgcag:céagcégttg‘taaaattgtt:agfaaacéta ggfétaatt;?"lzﬁﬂ_:'
.ccagatagtt‘atattéaatt tatatcttat atataataat atgtgatgat taatacaata-"'1320_‘f-
ttaattataa‘taaaggtcaé ataaacttra taaattcata actggtagct ataacttgag..;ISBO-. ;* o
cttattcagg atggttictt taaaaccata aactgtacaa atgaaatttt tcaatatttg. 14400 .
'-._tttct,t,at o i L ' 1448
oo <230 - 13
o <211> 708
. <232> CDNAV
§213> Homo' sapiens
'<220>f- . _
- <221> misc_Teature - - '
<222> (626)..(626)- .
<223 nis a, g, c;ort.
<400> 137 I
~gcactgecty agactactec agectcccce gtcectgatg tcacaatrtca gaggctgctg 60
'_cctgctfagg‘aggtfgtaga.aagctctgta ggttctctct;gtgtgtccta‘caggagtpttf_' 120
‘_iqaggccagct_écttgtcgga rggcttttat'gaaaaaatatnctcctccécg ttctggggct“f_'180 :
cttcatggc;f?actécﬁact;attctgéaaaacgaggaattc ;gaCCagaga‘tgctccaagg:  240
' aaagaaagtéfattétcacag'QQQCCaQCaa agggatcgga agagag;tgg=ctﬁétcatctf_  300'
agcgagctca'gcacqctaca ttgcthCacﬁ 360 - -



600
660
720
780
840
900
960
1020
1080
1140
1200
1260.
1320
1380
1440,
1500
1560

aaat cttgag
‘ggaagagaga
t caaaagaaa
cactacattg

acat caat aa
gtgattgtca
at gggagccc
cactgcctgg

gagaagaaaa agaaaaaaga
agat gct cca aggaaagaaa.
tggcttatca. t ct ggcgaag
ctcaacagaa ggt ggt at cc
ct ggcaccat ggaagacatg
t gggaggact ‘agacat gct ¢

aaagaagtca gatttgttcg
caggggccag caaagggatc
at gt ggt ggt gacagcgagg.
agcttggagc agcctcagca
accttcgcag agcaatttgt tgcccaagca ggaaagctca
attctcaacc acatcaccaa cacttctttg aatctttttc
atgatgatat.tcaccatgtg cgcasanged {ggaact G3acfiid @&t cagt tacgtggtcc
tgactgtagc tgccttgcec atgctgaagc agagcaatgg aagcattgtt gtcgtctcct
ct atagggdagn coRMRGL Yot chgroceatit ggttggmagcmaag@am@@%wga@@t tt et
tt ctictectcc atcag aaa aat t c gt ageqa
%&Eg&% 49t ‘@thaéf‘fbc@c aE‘fa(:C agac a(é%cg& 3}0 ca aggg%% %ﬁt ct Ié%‘ga

t agheeai@iatogaRgeagat g@@@@a@@fag‘.@awﬁ@tt@cwgﬁtagmtcamcaaaggg@@@g

ctctgcgcca agaagaagt g tattatgaca gctcactctg, gacca tctt cigat cagaa
3 GO TR S AP g agartia

atéﬁﬁ%@%%&ggﬁ SEEFgagﬁﬁFﬂF

t aa&%@é@égfc t99ARGLEERL 089gEtH 33968 S TRaagaddd kaBgmgehgt t CBEO C
tcatgtttat ctgagctctt atctatgaag acatcttccc agagtgtccc caaagacatg.
C asRt R pFage tOatetyy CERERESRER A CHRRAAOt cEtRtERAcat t t gc aaaat gdBha
t gt aat aat a. at gaat gt ca tgcaccgct g cagccagcag ttgtaaaatt gttagtaaac 1620

at aggpat agy ttaccagata gttatattaa atttatatct tatatataat aatatgtgat 1680
*gatﬁﬂﬁ&ad@gatattaattataataaaggt cacat aaact. ttataaattc ataactggta 1740

- get<ldacthnN cttattc aggatggttt ctttaaaacc at'aaact gt a. caaat gaaat 1800 - .
tttiddat dte t%ﬂ?ﬁeita t 1821 <210> 18 <211>..1304'.. -<212> DNA <213> Honp
sapisbs 400> 18 gcactgcctg agactactcc agcctccccc gtccctgatg tcacaattca

_gaggtgetary Sfecractgrhpegycagytdtgtatm@agoicnyter ggoacidstet gt §gtccta

cagga tctt 120 ccagct .ccct g t chehtcgcea

tt ctFY6EHR9. a%@ﬁg%%g¥ &agég%?éﬂﬁﬁgﬁggF §@%§%§§§5§3 %%‘ %gttc ggaccagaga
a@;gathé&tgtagﬁg aggit@rat t@haasagitggganageea taggmcgga dgagaaat gg

tgce _
e a%#c??g%%g@%@%%%fﬁa%%éﬁica%@?[f‘?éif g

‘cttatcatct 300 cga atg
t acHF&BHACC Bﬁﬁiacg E%%ﬂ?

page 10

9C§555§E£E§%g4ggkgtcacag gggccagcaa agggatcgga agagagatgg cttatcatct 300
ggcgaagatg,ggagéccatg tggtggtgac_agcgaggtca aaagaaactc tacagaaggt :'360
ﬂggxatécéac'tgﬁctggﬁgt'ttggagcagc.étcaQCacaq tacattgctg gcaccatgga .420,'.T
:agécatgaéc'ttcgéagagc aatttgttgc ccaégcégga aagétéatgg gaggaétag§ - *436': '
"catQthatt ctcaaccacaitcaccaacac.tttttfgéat cttttfcafg-atgatattgai i 540  |
--:ccatgtgcgc aaaagcatgg aagtcaactt cctcagttac gtggtﬁctga cﬁg;ég¢tgc - ,600:'
vncttgcccatg cfgaagcﬁgé'gcaatggéég.cattgttgtc gtctcctcft tggctgggaa 31'660 -
_agtggcttat ccaaﬁggttg-&tgcttatfc tgcaagcaag‘tttgcttfgg atgggttqt; 720 7
fttqéttqétcvagaaagéaét attCagtgtc cagggtca&t_qtgttaatca ctetctgtgt 780‘:‘
"ﬂtﬁtpgéccfé atagacacag aaacagccat gaaggcagtt tctgggatag thatatgta, 840°t:
'égcagctcca aaggaggaat gtgccctgga gatcitcaﬁa gggggagctC'tgchCQaga ‘900 .
agaagtgtat tatgacagct-cactctgga;'caétQttctg atcagaaatc catgcaggaa -.-9§0L
__jgatcctggaa tttctctact;caacgaQCta taatéfggag‘ggactgttct gt@tcatgttl  1030 
2 }tatctgagct cttatctatg aagétatctt cccagagtgt ‘ccccagagac étgcqégtca 1080 N
fifgggfcacac ttgacaaéfg'gaéggagttctctqtaacatt,tgéaaaatgg-aaatgtaaig -11140,1
ataatgaatg tcatgtéccg;ctgcagccagﬁcagtfgtaéa éfigttagta a3cataggta 1260:"
;,taattaccag atagttafat'taaatttata'f#ttatatét'éataatatgf gafgattaat: 1260 .
5‘acaatattaa_tféfaataaaiggtc@c@taaiacft?ataaa:thata§¢tg'gtagctétéaﬁ:_1320.‘{9" o
7 cttgaéttté.ffcaggéfég tttctttaaa accataaact Qtaéaaatéa_#attfttcaé'f‘1330:"_ -
 tatttgtttc ttat - R S - 130



Page 13 28238-001 sequence listing.txt acta 480 agacatgacc ttcgcagagc
aatttgttgc ccaagcagga aagctcatgg gagg ga catgctcatt -ctcaaccaca tcaccaacac
ttctttgaat ctttttcatg atgatattca 540 ccatgtgcgc aaaatcatgg aagt caactt
cctcagttac gtggtcctga ctgtagctgc 600 cttgcccatg ctgaagcaga gcaat ggaag
cattgttgtc gtctcctcte tggctgaaac 660 dgccatgaag gcagtttctg ggatagtcca

t at gcaagca gct ccaaagg agqgg%@og? %enggtﬂggﬂ%{c% gt caaagggg gagct ctgcg

ccaagaagaa gtgtattatg acagctcac ctggaccact cttctgatca gaaatccatg

caggaagat c ctggaatttc tctactcaac 840 gagctataat atggacagat tcataaacaa

gt a%%ct > gict gaggget ‘gggcatgctg 900 agggattttg ggactgttct,gtctcatgtt

t at.cligag NActtat ctatg aagacatctt 960 cccagagtgt ccccagagac atgcaagtca -

t ggatigacammet gaGaaat g gaaggagttc..1020 ctwtaacatt tgcaaaatgg aaatgtaata
tcatgcaccg ctgcagccag 1080 cagttgt aaa attgttagta aacataggta

t { agatt 1140 tcttatatat aataatatgt
aaaag]%ﬁat o c’f g

at aat
: g é‘% %%‘%t cacat ggciﬁwtgaﬁﬁatcﬁﬁYtac&a It g 3{%;8?: ;? g; ‘

Ct tmgctt@gt Agaaged@Oadddietitnggridal cragrabteat caijageaat ga sttt tt caa
tatttgtttc teat. 1304 <210> 19 <211> 1307 <212> DNA <213> Musnuscul us

<40G YL ERIIGRR 1IIGHhIRIc S2BIRRY CFF EBEGRCEHIYINITt t gt¥Pa aagctctgea
60 crggitidce! Lecrabaict ool gbAIIBNGHICANMo-CERALLgR (gAYt Lal 120

gaaaaattac.' ctcctcccga tcCtggtget cttcctgge ct act act -attctacaaa 180

t gARGERRIBAGRACTAGRRS 99A9°886F0 §IaORNTIAR (RAPIAsGICEY Y cagiida 240,

oA AR AR, BbeBl AR PR PRI D IEC 260

aagctctgta

page 11. =

360
ct @g@’g@mad m&g@gcgtgggagtmcggaca@mat gacattddgcgoagatdal t t af2ogt 420
caa % tcca %icgﬁgactcgga cac@gcttatt ctaaaccaca tcactc ac . 480
ot CHRrBACecE s £229 U8 RA9S T SRIA: SAHOBEE g oDt 1 540
cctmgttmtgmghc@dcgatmam geceiigat Calctit€dadgaggagargsaat mag 600
Catt tc atctcctcct tggctgggaa aatgacccag cctatgattg ctccctactc 660
tgccéf t ??‘@‘69‘&‘19&93%{%3@@%‘%3&@91%%@55&i:ttﬂt%éc‘&"d'&éétﬂ%t acdtPac 720‘
tgggaaagtg gcttatccaa tggttgctgc ctattctgcaragcaagtttg ctttggatgg '660‘7
gttctictcc tccatcagaa aggaatattc-agtgtccagg gtcaatgtatrcaatcactct' . 720
- ctgtgttctt ggcctcatag gcacagaaac agccatgaag gcagtttqtg gggtagtcca 780
tatgcaagca gctccaaagg aggaatgtge cctggagatc atcaéagggéﬂgagctctgcg 7 84O '
ccaagaagaa gtgtatﬁafg_acaggtcatt‘ctggaccact cttctgatca gaaatccatg: “9ﬁ0; :
,'caggaagétc'c;ggaattté_fctattcaat gagctataat atggacagat tcataaécaa; J'QGOT;:'
gtaggaactc.;Ctgagggct:gggcatgctg‘agggattftg ggactgttct gttttétgtt- inZO
tatctgagct cttatctatg aagacatctt cc;agagtgt'ccccagagac'atgcéégtta 71080
tgggtcacac ctgacaaatg gaaggagttc ctctaacatt tgcaaaatgg'aaatgtaata- j11405
“:ataatgaafg.ttﬁtgca;cg?ctgéagccég cagttgtaaa attgttagta aacataggta - 1200
taattaccag'atagttatat”taaatftata'tcttatatat aataatatgt gatgattéét 1260“‘,'
. lacaatattaa ttataétaaa ggtcacataa actttataaa ttcataactg gtagctataé 1320
cttgagctta ttcaggatgg'tttcttthaa;accatéaadt”gtacaaatga aatttttcaa 1380
- tatttgtttc trat . ' 1394
<210> 16
<211>- 1394
. '<212> DNA .. _
©<213> Homo sapiens,
o <400>- 16 R o I S R
i.gcactgcctg agactactcc agcctccccc gtccctgatg tcacaattca gaggetgctg 60
‘cctgcttagg aggttgtaga _ggttctctqtfgtgtgtccpa'éaggagfctt . 120




caaggt caac"gtgtccatca ctctctgtgtccttggcctc atagacacag aaacagctat 780
gaaggaaat c tctgggataa ttaacgccca agcttctccc aaggaggagt gcgccctgga 840
‘gat cat caaa ggcacagct ct acgcaaaag- cgaggtgtac tat gacaaatcgcctttgac 900 Page
14 28238-001 sequence |isting.txt tccaatcctg cttgggaacc caggaaggaa
gatcatggaa tttttttcat tacgatatta 960 taataaggac atgtttgtaa gtaactagga
actcctgagc cctggtgagt ggtcttagaa 1020 cagtcctgcc tgatacttct gtaagcccta
cccacaaaag tatctttcca gags#sgcosr skQBéhceadidtting t acacct cat
catg@ggﬁgtttmtgn@gaatggttgm@agaa@éaﬁ%ﬂ GEEELCEEad TFF999% taat 483 t gt cacaaac
cactttgggg cct acti1oa rgdt&dmaaca 2aet agt ggt t
gt 5?*&‘6’5&%%% atttgg% aélgaaé dc?%ttagg‘fcgg%t&a%gg% Paat gtaggcat t aaat at aat
DNA <213> -

2239l Atodg tdf»&@ﬁ&idagtg@%aﬁ@m i@@iatcgﬁél@lgamam@u&tﬂwckz12?’9
t gcog99
g&é %%%:%g tgagccaggt

Mus. rrusculus <400> 20 aEt tggcc trt ¥aMc
< O e
cA20cct ggce

' agggc@@ga;ga@uj@%@ﬁ@at%%

cce t sadraetiae @tgt@b@mga ttmug@a@ct

tactggéééa%(% ?tt%%?g%égga a?L%gcatgaagaggztcaagactcca a é%‘%%a tc t%ct gccet t
4 gacatttgcg

gaactamgagmttccg@ 2o@cateRfc CaRErq TG t IR
caattta ttgtcaa t [ ﬂg:ggaatg;ﬁt t 940 ct aaac
%ﬁfﬁ%ﬁ:‘i@ a9 133&9{:% tggag(%g %?z gta gﬁ%tgaatg%gcg%?g t ccact aagagt.c

ctgt g
at g@@gg@@@gae&mgtmgam.atgcamgugw@tat@d@é@ﬂ% %@666?9%‘3

caac caac tt

-PagéIIZ'_.'

gct gaag
‘~cagagcaat g gcagc c_480 tc o ctag csagcct atg
at tigepRetdtoa8t ‘?%g 899 E &tch § ggt tctt tccac cat tagaaca’
_ ga telacad RaShR %taﬁﬁ@%&:@t@@g@t gmaatg@tt gaiglcéét'ti’gg ctdtat agac
gaaacag Ct at gaagga aat ct ct at aat% LAAQCLE ¢ tgggaaggag
gagrtgttgtb@tt géfajantan a?@@%&&%ﬁeg‘i&a@czﬁgiﬁ% éé %gaggt g% ;'t ; -
s a G& g@&b@. & téﬁ ateChgnbhgay sagoragoma. g84kgat ca
_gga WF%?@C gg-{({ccq gda‘% tat agtaa 0 ggacatgttt - gct ag gaactcct :
| gaganabestayautgotaty aageeteagt cetaeocaqtgER AT HE ??:EP%IC& cccfacccaca
~aaq Jg%%gégté %%g a%g%a %&&%ﬁ%&téag%@taat atggacagat tcataaacaa 9(_30._ 5 '
gtaggaactc cctgagggct gggcatgctg agggattitg ggactgttct‘gtctcétgtﬁyf ;020-
"tatctgagét cttatctatg aagacatctt'cc¢agagtgt ccccagagac atgcaagtca’ ;1080'.
tgggtcicﬁt-tigacahatg gaaggagttc‘ctctéaCatt tgcaaaatgg aaatgtaata::l}140
: ”ataatgéatg-téatgchCég ctgcagccag'cagttgtaaa attgttagta“aacataggta ',1200_:1.,,
t;attacfag'étagtfafét taaatttata;tctthtatat aataatatgt gatgattaat th12601 'L
'acaétattaaﬁttataataaa ggtcacataa atittataaa,ttéataactg gtagctataa'f;1320 .
3 éftgagctfasttcaggatgg tttctttaaa accataaact gtacaaatga aatttttcaa  .1380‘ )
. tatttgt'ttc ttat 7._139 b
L10s 17
.<211> 1821
- <212> DNA
o <213> Homo sap1ens : o
lgggg;aaagg gaaaacctgc: ccaaatccag tttttgtttc agtaacttec ;tt-g-ag_acaa B 60
‘.agtcaggaﬁt'ctgagagtaa‘gcaccfgtta-agggtgggac aggggctctg-tctggtatgcr .}20_
g Efttcccatg5ttaagagcté aCaétagtaa tggataagtcftpcagggcqa ccaggaccac 180. o
" trccaageat ‘tAcct'gt‘ct-tg‘_ggctg_CCtC,g agggctecte tgtectttog ggagtactga 2..4q' -
. ttgatgccfg atgccéadaa ttggcctact ctggcttcte tttggagety tctctgcagg. 300 . -
; égécttcfggfcfgccagctc ggtcctagca taagggactt cttccttggc.ctgggtttCa .}36Q,L1 |
- 'céticttgtahtcaggtggca gaccagctgg tttcagtccc aaatcaggte tt?tgathé - 4?0j‘:f” B
.=_tcééagééac: ctgagcagga aatcctgcgc,ctccccaaag‘agtgggaaag. : 4§0_



ggggt acacc tcatcatgag aaattcttgc aacacttgca cagtgaaaat gtaattgtaa. 1020

- taaatgtcac aaaccacttt.ggggcctgca gttgtgaact tgattgtaac tatggatata 1680

aacacat agt _ggttgtatcg gctttacctc acactgaatg aaacaatgat aactaatgta 1140 -

acattaaat a taataaaggt aatatcaact ttgtaaatgc a 1181 <210> 21 <211> 845.

<212> DNA <213> Mus nuscuTus Page 15 28238-001 sequence |listing.txt <400>

21 actgttggcc tctggaw ca gﬂgmc@@pggq&gkgcpﬂgggggggttgtaga aagct cagga 60

ggt FHEM0gytPugtarta BagIPRgyCIadyagdenngsiowe6ig bighgaabgacagtsat 120

gaa Q@&%@gaQEECtCCCQQ Qggt%%} ct cttcctggec tactactact attctacaaa 180
tgagg gt e AgHeR3aga 1G¢et gag%aaﬁ&ﬁ%%‘@aéﬁﬁtt&ﬁ@q_é‘éﬁ'f"d:tgﬁgccaé%a_ 240

- aggegttggacagaganaigy grahetfhCladiosaannahshddgAac geaidhogt at bggc 300

tgc%a tc aggaaggt.c tccagaaggt.agtgtctcgc tgccttgaac 't cggagcagc . 360..

ctct 6@‘?‘6&%619 -ggcgsweﬁ@ GO9I HCH R Gt aRERUCTRYT fGARARgARL T t a2t 2'58 ‘
caa ] ‘ accaca t.cactc c

B R I G AL DR T s ey T

‘cct EEIfIPEEaYOgaRgRAER AgChteaye ggﬁgqaatgtmc_agcg:caagaaggmcgcaat ggaeg 228 ,

cat ( agaacagtt ccacaacaga_gaagtcgcag

ot i e O o LR A E R R L o886 720

cCt gtestogtat drgglagya dotguaigat angaggecal agacatiactsedggasact aggag 780
' ccag aat atcagac aaat ccaaat ggcaaaacag 840,

aac& %g-ttcaq:tcaa at cat . :

845 &fﬁa‘écagc'<i§6‘“>a’f§§%%ffgc‘i% 9C AgPgoIATeRTIGRL LI AECHABFERs 1200> 22 Met -
L = Vah ; Lay P s 4 10 15 Asp

sttt Guadiogeyabclousyg el AT SRlglL e abed 10 15 e

tgcetggage

ttggageage

tacattgctg

P&gé-lB

geaccatgga

tggatgggtt EEPctcctc; at;agaaagg“aatattcagt'gtccagggtc aatgtatcaa 1140
tcaﬁfctctg tgttcttggc ctcafagacd cagaaacagc catgaaggﬁarétttétgggﬁ '_1206.7 .
 tagtctatat gcaagcagcet ¢caaaggagg‘aatgtgc¢tt ggagattaté éaégggggag. 126ﬁ_ .

._.ctctgcgccaJagaagaégtg tattatgacé.Qctcaétcﬁg_gﬁctattcﬁt'cfgatéagaé‘z’1320 -
atccatgceag Qaagatcctg'géétttctct.actcéacgag'tfatéatéfg'gétagattté.' 1386‘.
-tgaacaagta'ggaacthct gagggctggg catgétgagg gattttggga‘ctgttcfgtcl 1440 .

: AtcatQtttét_gtgdgthtt_atctatgaag acatctiécc agagtgtccé cagagacatg - 1500"
7caagttafggfgtca@accfgxacaéatggaa ggagtttcfc taacattté; aaéatggaaéf 7156bﬁ_
ftgtaataata:;fgaétgtca tgcéqtgctg cagccageag ttgtaéaatt gtragta§ﬁ§ ' 1620f"? =
- ataggtataa'ttacﬁagata gttétattaaﬂétftatattt'tatatataat‘aétatgfgath”'lﬁsoifi %-5
gattaatacaiatattaafta-taataaaggf cacataaact ttafaéattcrafaaétggté; '1740_1‘;x
gctathactt;Qégcttaftc aggatggftt ctttaaaacc atéaactgt&,caéatgéaat' 18005-“
| ttttcaatat ttgtttctta t ' E | '1821"
<210> 18 - ;

- <211> 1304 -
<212> DNA
‘ <213>_ Homo sapiens'1

| <400> 18 7. e : S S B T
gcactgcctg‘agactactcc agccteccce gteectgatg tcacaattca gaggctgetg - 60

.~c¢tgctt;gg‘éggptgtaga_aag;tctgta ggttctcfgt_gtétgtcéta_tﬁggagtctt._ 120

. cqggccagtt;c;Ctgt@gga tggcttttat gaaéaaatat_ctcctccécé:ﬁfctggggct,“ 180. :.
cttcatggcé‘tacpécﬁact gttétgcaaé';géggaatfc.agﬁccagégﬁ tgctécaagg_' 24@.:

o aaagaaagtgraptgtcacag_gggtgagcaa.agggatcgga ggagégatgg cffatﬁéfét‘ _ 300f:‘. ,_
.+ 9cgaagaty ggageccatg togtggtgac agcgaggtca asagaaactc tacagaaggt - 360
’.Q:Qtat_CCFac: | ‘_Ct‘%a'tgca{t-:éc_ e - a0 B




20 Lys Ay Ala cys Thr Ay Trp Met Ala Gly.lle Pro (A5y H's Pro Gy. 35. ..
H s Asn Gly Ala Pro Ay Arg Asp Gly.Arg Asp G610y Thr Pro.dy Qu 50 55
Lys 61y Qu Lys Gly ‘Asp Pro Ay Leu Ile 75y Pro Lys Ay Asp $10e. 6570
Ay GQu Thr Ay Val Pro Ay Ala.du @y Pro Arg Ay Phe PP Ay 85 90 95
1le dn dy Arg Lys Ay Gu Pro|l 5 GQu Gly Ala Tyr V] Tyr Arg 100 110
Page. 16 28238-001 sequence listing.txt Ser Ala Phe ser Val Gy Leu Qu Thr
Tyr Val Thr Ile Pro Asn Msp3s-bd défdeddd 1iBrond.tat Arg Phe Thr s |l e Phe
Tyraghsatdiae EhaycAgagdiastMattos £Fcadeapys MFLcyIs SRIIHFRRI v ‘E{% Phe H s
t&é%% 166araféa Tyrsdd s Ile Thr

Cys Asn Ile Pro Ay Leu_ Tyr r..BPhe. 145

Val CRRGFE§RRT E‘;}‘saa;&{:%ci/&lc-aﬁ_yas“%tf“égr&%%ﬁ he 165 170 175 Lys Lys Asp Lys
Al acd\ﬁbt%@}tE‘él@ag-EﬁthdeMCtG aetcdyrea@l grggrackasn ctaBEcss 10800sn val Asp
Gn Ala Ser Ay Ser Val Leu Leu Hi s Le{u %‘L{CV%& G ¥g ,geclggac- 266h 205 ‘Asp G n”
Val Cttgscealy crapagspoygeaafqeaed AT g Ay ﬁsn-_cGlé Teli” 210 215 220 Tyr

220 230 235 240

ﬁ: gag:c}gtﬁﬁb é’éa@g&%'&f PR S8dtcThr cdtheaddin Gocdahsgd @UoaEgtdyr ‘

- gatcatcaaa’

ggcacaQCtC“

P_ag-e' 14 -

*cgcctttgécf

n <210> 23 <211> 160 <212>. P.RT: . .
cctggagatc atcaaaggygg gagctctgeg ccaagaagaa gtgtattatg acagctcact 780
cthacCaCt cttctgatéa gaaétccatg;caggaégatt ctggaatttc tctactcaac 840
: 'gagctétaat étggacagat:tcataaacaa gtaggdéctclcttgaggg;t'ggg;atgctg'. 900 -
.agggattttgvggactgttct gtc£&afgtt tatttgagct:éttatCtatg aagé;atttt | ”96Q
-cccagagigtZCCCéagagaé'atgcaagtca tgggtcacac ctga;éaatg gégggag;tc 102Q_7 )
i:cfttaaCattnfgcééaatgg'aaétgtaata‘ataétgaafg tcatgcaéég-ctgcagcc;g 1080
“cag'ttgtz.i.aa" étifgttagta aacataggta taattaccag _.atégttatatﬁaaatttata - 1140
" ¢ctratatat éatéatatgt'gafgattaét'acaétattdﬁ ttatéatéaa.ggttacataa. 1200
,factfiaféaé'ttcatﬁaéfg gtagctataaicttgadétta'iﬁqaggatgg.ttt;tttaaai‘ 1260
accatﬁéactﬁQtﬁcaaatgé’éafftttcad7tﬁffigttf¢ tigtA _ ' " 1304
210> 19
C<211> 1307
| i%%%i. azgﬁmus¢u1us
t-;ggg;téégc_tétggaﬁttafgaggCtgcté tgtgcgtggg.aggttgtagavaaggtcfgqa | 'JGO.V
L égttttcttc;gfgtgtccta caggg;gcéchtgagccéggt ;cctgtttga tgg¢agttat 120 =
:'gﬁaAaafféﬁ{ttcctéééga_tfétggxgct ét;éctggéc taétactagﬁ éttcﬁacaag.g':lso- -
tgaagabféq:agacﬁagaaa'tgctccéggg'aaagaédg?g attgtcactg gggtcagcag-, '240“_,“
- {,raggéattgga;agagaaatgg Cététcatét §tcaéaaatg ggaggdca#g tggtattgac 300”1.
:‘,‘tgccégétégaéaggaaggtt'tcéégaaggt'agtgtcfcgc'tgccttgaac tcggageage 360'
-;Vétctgctééﬁ'facattgcté gcactatbga:agacatgaca tttgcggagc,aatttattgt"‘,420:_~
| Caaggﬁggga‘éagctCafgg gcggactgga Cafgcttatt ctaaaccaca tcactqaggcf  _480
_ctEgétﬁfcﬁittcftcc&tg-acgacafcéé ctttgtgcga\ag?gt;éfgg aggfcagcttu'_7540"“ -
tchéaQétﬂC:gtggtgatgétbcacagﬁégé‘tttQCccatg ctgéaggaga Qtaatggcgg: ' 6003‘1
catfgccgtt{atétcéﬁﬁct"tggctgggaé éatgaccéég-cctatgattg ctccctgcﬁcjr ;660{

. tgcaﬁgcaagﬁittgptﬁtgg"atgégtt¢tt‘ttcéaccatt'agagéaggaCZtctacataac B 720:
eaéggtcééc:gfgtﬁcatca c;ctctgfgt'¢étfggqéfc7gpagacgéag aaacggctati | 7801i
A;__gﬁagééaatc5ttfgggataéﬁt£aabgctc§fégttﬁgtccc'aaggaggag%"gcgccétgga'lj~84Q '“‘_,
ga a8 Gl t. téﬁgéaéégg Cgaggtgtaé-tétgaCagat ' 990;



. <213> Hono sapiens <400> 23 Met Pro Gy Ala Stu Gy Pro. Arg Gy Phe Pro
dydle Gn @y Arg . 10 15 Lys dy GQu.Pro Gy Glu dy Ala Tyr Val Tyr
Arg Ser Ala Phe Ser 20 25'30 Val Ay Leu Qu Thr Tyr Val Thr Ile Pro Asn
Met Pro Ile Arg Phe 35 40 .. 45 Thr Lys Ile Phe Tyr Asn Gn G n Asn H s
- Tyr.Asp Gy Ser Thr Gy 50 55 60 Lys Phe H's Cys. Asn.lle Pro Gy Leu Tyr
Tyr Phe Ala Tyr Hs lle 282387007 5eq@@ncd Mis¥alg. Tf Met Lys Asp Val Lys Val
. SertdcagtRilg LigghgacAspadapggdb ¢80cggakagattivtcat- tacgatatta- - - WB238- 001

se ISt ng. txt in Al t Leu Phe Thr Tyr Asp A .. 105 Gn Qu
s tlifasns H¥eifdn Bifacielon arPRiibaet Saltaa s et ival ) Asp G
‘Val catpetgktStdaactt ¢ YakagbyetOcycdddhabh Yrddcdt @ fajatidacaleuigkyr Al a Asp
Asn 130 135 140 ASP Asn Asp Ser Thr Phe Thr Gy Phe Leu LeU Tyr Hs Asp
Thre*tAEHP98 taASCisty £8E9a99atf- tehbligcaag] jertgsacagkngargapgtpaco 1840Homp sapi ens

;4g&?§2&:ﬂat R chOit L8 EhYo \cBrd@yths UrgahBledatCytalelg? LptpoPro Gy His

’ <213>'

'“Rage 15 .

gatatagaca catagtggtt gtatcggctt tacctcacac tgaatgaaac aatgataact 1260
' aétgtaacat taaatataat aaaggtaata tcaactttgt aaatgca . 1307
210> 20
TL<211> 1181
<212> DNA - :
<213> Mus. musculus
400> 20 . .
_‘aéigttggcc;fttggaWtca_gaggc;gctg gctgcctggglaggttgtaga aagctétgga 60"
'-.ggttttcttc_gtgtgtqcta.cagggcgcgc tgégccéggt-ccctgtftgé fggééétfaf-”"1zo_
-.'gaaaaattaéVctcctéécga‘tcctggtgct cttcctggec facfactacflattcfacéaa 180
_:tgaagagtt;-agaqtgcagg_aggtagtgtc_tcgctgcctfrgaactcggag:;aggctétgc' 240.
' tgactaééttAgCtggcacta_tggaagacat gaéatttgcg gagcaafftéftfgfﬁaaggc - 300
-gggaaag;;c:atgggcggac tggéc?téct_t#ttctéaac Ca;atcactc agacctcgct 360
gtctctthc_catgacgaca-tctactctgt gﬁgéqgagtc atggaggtca actfcctcag' 420
:ctgcgtggtc atéaggacag-tcgccttgcc catgﬁtgaag cagagcéétg gcagcattgt 480
":_tgfﬁétttcﬁ técttggctg'ggéaaatgac céagcctatg_attgctcccfhactctgcaég_f,-540
'caggtftgcﬁ ctggétgggt‘téttttccqc:cattagaata'gaéctctqcé taaccaaggt ,ZHSCOV
'__caacg§gtct afc;;tttéfigfgtctttgg cftCafagac-aéagaaacég-cfatgaaggé;'::660
éatcttfggg ataattaacg{cttaagcttc't;ccéaggag_gagtg;gctc_tggagatcat 720
éaaaggcgca gct;tatd;a.aaagtgaggi QtactatgaC~aaatcgcctt tgécf;éaat 789 .
Acctgctfggg éatécégQaa.ggaégateat'anatttttt tcattatgat'attdtéataa-f .8407
o ggacatgttt-gtaagtaéﬁt aggaddtcctﬁgagctctggt gagtggtctt égaatdgtcc 900
..thCtgatéc ttcﬁgtaégcjcéfaqﬁcéca aaagtatctt'tccagégata cacaaatttt 960
2ggggtacaqc‘ttétt§tgag‘daattcttQC'éacaCttgca cagtgaaaat gtaatfgtaa.; 1020
taaatgtcac aaQCCaé?tt,ggggcttgca gftgtgaa;t_tgattgtaac tatggatata 1080 .
 aacacat§gthgttgtatcg gttttécct;‘acactgaatg aaécaatga£ éactaatgtaﬂ 1140 ;
écaftéagta taatéaaggt gét&téaact'tigtaaatgc'a' ' ” 1181
- <210> -21-‘
L <211> 845
<212> " DNA. -
Mus musculus



e

Asp A n @u Thr Thr ThrGln Guy Pro Jy Val Leu Leu Prro Leu Pr.o
Ala Cys Thr.Ay Trp met Ala Gy Ile Pro Ay His Pro Gy .35 40 45 ~H's Asn
Gy AlaPro @y ArgAsp Ay Arg ASP Quy Thr Pro dy Qu 50 55 60 65 Ay Gu
Lys Gly Asp Pro Ay Leu Ile 75y Pro 1.ys Gy Asp Ile 70 .80 Gly Au Thrdy
Val Pro Guy Ala Qu Ay Pro.-Arg GlyPhe 9ro Ay 85 .Ile Gn dy Arg Lys Ay
Au Pro Ay 105 Gu Ay Ala.. Leu Leu ser Pro.. 100. 110 Thr cys Pro Phe.

Al a Leu Pro 120 ser Thr 232385891 |spqudtne ThetingiBhet . Met Al a Pro Leu vat

20 Lys Ay

Asr4Seri 2Thr Al a The Phe Le 0 L p Th
'ThraC§@'F1lQ9Cﬁ EaopyEa 9_%9%“&%‘%9 2%&9%5‘9@ E‘?ﬁg&"‘% aagck8fyddr Lesp Pro Thr.

<212> PRT. <213>
?&&f gf%g@cc]tg %Sgéﬁlzltgmmgg'e dqcsgtmatmgcaanW> 2534kt Lea Leu
Leu.Lein Leu Lea Al a Leu Proactyaﬂ%acg.‘mS 105015 Asp Gn
GI Lga'ihaat'lﬂmc qtncte:waascmewfa FEVEECO0EE TSGR 0 L8 U Pro 20 25 .30 F Lys

tn_}f%/cc %aa;g%_ tg?%/ggg %a@éﬁagltg frrgrddotgHhsgdeaged y _3@ 40. Hi's- Asn

.65

y Thr Pro Glg Glgé, " 300
agggattgga agagaaatgg cataj:cavtc‘:tr gtcaaaaatg ggagcccatg tggtattgac _
tgccaggtcg gaggaaggtce tccagaaggt_agtgtctcgc tgccttgaac tcggagcagc | . 360
‘Cﬁctgctcac tacattgctg gcactatggajagacatgacg tttgcggage aatttattgt_ | 429 _
. caaégcgggaraagctcafgg gcggactgga cgtgtttatt‘ctaaaccaca tcactcagac 480 -
ctegetgtet ctcttccaig acgacatcca ctctgtgcga agagtcatgg aggtcaactt 540_
:.cctcagctac gtggtcatga gcacagccgc'cttgcctatg ctgaagcaga gcaatggcag i600 
cattgccgtc étctcctcct tggctggggy aagaacagtt ccacaacaga gaagt;g?ag“_ 559_,
tgftactcct gactcecgeg gcccgtgatt*aatatcacta gccacagaat ggactggaac  720 . :
: cctgtatcga: tCtggtggga ttggatataa'cgéaéataga attactcctg agactaccag".”'789
= i':aactgaatag ttcaaatcaa atcatg&tag'aatatcagac-aaatccaaat'ggcaaaacagf 840
- S o . 845
ttgca
S Q210> 22 .
<211> 244 .
212> PRT _
<213> ° Homo sapiens
‘Met veu Leu Leu Gly Ala val Leu Léu iéu Leu Ala Leu Pro G’Iy-lﬁs 5
"As'p‘ ¢in Glu Thr The Thr 6ln .G'ly':Pl"O G1y Va1 Leu Léu Pro Leu Pro’
1 D 725 T 30 . L
o Lys Gly A"‘la"‘c‘ys, Thi 6Ty Trp Met Ala Gly Tle pro Gly His Pro Gly
T 35 [ o 45 Co
His Asn G'iy A1a.P‘r6 Gly Arg Asp Gly Arg Asp Gly Thr Pro.Gly 6lu
Lvs Gly Glu Lys Gly Asp Pro Gly Leu Tle Gly Pro Lys Gly Asp Ile.
ws@yf]uu{-y?op Hy w e gy e M

Gly clu Th val pro Gly Ala Glu Gly Pro Arg Gly phe Pro Gly '
© Gly G'I.u. T_hr G]y»‘S'% Pro ° Yy : s | 95_.1

: Gly Arg Lys GI G"lu ﬁr_-_o_ -'G'Iy Glu G1y A'Ia Tyr"VaT-Tyr' Arg
Tle 6ln. _y 153 ys_ g " 105 110

e 'Paig'é'_. 16~



50 5 60 .:Lys Ay Gu Lys Gl Asp Lys Pro Ay Leu Ile Ay Pro Lys Ay Asp lle
65"* 70 75 80 dy.du Thr. Ay Val Pro dy:Ala.du Ay Pro.Arg Ay The Pro
Ay 85 90 95 1le @n Ay Arg Lys @Ay Gu Pro Gy @u Gy Ala Tyr Val Tyr
Arg . 100 105 - -110. ser Ala Phe Ser Val'dy Lem 12u0 Thr Tyr Val Thr Ile
Pro Asn net 115 125 .- Prolle Arg Phe Thr Lys Ile Phe Tyr Asn G n G n Asn
130 135 140 2B2F-PoseseqhbiicENysting.Be His Cys Asn Ile Pro Gy
Leu SI% Aﬁ%q’l jerifal $dy uesGiThr Ay Vel "liberIgPrd)_eﬂa;nPne)t 165 <210> 26
<2115 247 12> PRT <213> musculus <408 26 Met Leu Lea Lea G'n Ala
Leu Leu Phe Leu Leu Ile Leu Pro Ser His 1 510 15 Ala Ju Asp Asp Val.
Thr PMArImargfbeGiy Les JﬁleaPiRr oyr Msa Gbu oVala20425 130 adffo Pro Pro Lys
: GyThrﬁ?é Ala dy Trp Met3°Ala Ay Ile Prd4@ly 35 40 45 His Pro Ay, H s Asn
Ely Thr Pro Ay Arg. Asp Gy Arg Asp @y Thr .Page 19. 28238-001 sequence
1 i stalgsenxtrhr 30y 5y s60h&ra sGys Ghnl 1MSpA XGT%/ELLbuLY§r Gy Asp Ala 75y Leu Lea
dy¥ro Lyys dy d&qhr Ay Asp Val I8y dy M@ Gu Ay Pro
‘Arg.dy. 85 90 95 PhePro Ay Thr Pro Gy Arg Lys Gy Gu Pro Ay Glu AIa

A aATeryr His Ile Thr VaT Tyr Met Lys Asp Va1 Lys val Ser Leu Phe
165 170 175 '

Lys Lys Asp Lys Ala Met Leu Phe Thr Tyr Asp GIn Tyr Gln Glu Asn
: A 180 : T 185 L 190

. Asn Va1 ‘Asp GIn A'Ia ser Gly ser val Leu ..Léu His Leu G-;Iu val -
N 195~ -7 200 o g A hhd

- Asp Gin,Vaﬂ Tr Leﬂ GTn val T p ] R
210" TR 215 yr Gly G]U Gly g%g Arg Asi G'l}.f__l_eu,

T Tyr A’la Asp Asn Asp Asn Aép Ser Thr phe 'fhr Gl he Lou “Tyr
- 225 230 .. . 235 Y .P_he Leu, Leq :’21,8

His Asp' Thr Asn -

210> 23
» <211> | 160
<212> . PRT .
<213> - Homo sapiens

'.<400> 23 .
‘Met Pro G1y Ala Glu Gly Pro Arg Gly phe Pro 6ly Tle GlIn Gly Ar'g'- |
1 s S 00 T T g TR

| ~Lys Gly: 619:55‘5 Gly 6lu Gly Ala 'gr val Tyr. Arg Sér;ATa phe ser

val’ Gly [3-"’53“ ¢lu Thr Tyr val Zgr Ile Pro ‘Asn Met. Pro Ile Ar'g. Phe -

,T_hr_ls_%)rs Ile Phe Tyr Asn_ggh Gln Asn His Tyr Aéh Gly Ser Thr Gly
. o TTess T T g A

X Lys Phe H1s Cys Asn I1e Pro G1y Léu'Tyr' Tyr Phe Ala Tjkr'l—ﬁs I'Ie" ‘

Thr val Tyr Met: ;-3-%’5 Asp val Lys val 3gr Leu Phe Lys Lys ASp Lys
S o -~ T g5t

. Page 17



ser.Thr Phe 18P Gy 240 " 228Y

ey

100 105. 110 Met Tyr Arg Ser.Ala Phe Ser Val Gy Leu Au Thr.Arg Val Thr .
Val 115 120 125 Pro Asn Val Pro Ile Arg. Phe Thr Lys |l e Phe Tyr Asn:dn .
A n Asn. 130 135 140 His Tyr Asp Gy ser Thr@y Lys Phe Tyr -Cys Asn Ile -
Pro @y 1lLeu 60 145; 150 155 Tyr TyrPhe Ser Tyr His Ile Thr Val Tyr Met
Lys Asp Val Lys Val 165 . 170 . Ser Leu Phe Lys Lys Asp Lys Ala Val Leu
Phe Thr Tyr 1spp Gn Tyr 180 185 G n.du'Lys Asn Val Asp Gn Ala Ser @y
Ser val Leu LeuH s Leu. -19f382001 Geguasede Gigtiw®@PtX¥ n Val Trp Leu A n Val
Tymﬁmey:'@appaewm@myﬂi'psp'Qnom%samsﬁ“aé;ﬁ"wip ﬁg AP HEp Asn Val “Asn Asp.
30 235 Leu Leu"Tyr Hi s Asp Thr Asn 245
t 210> 27 <2.11> 160 . <212> PRT <213> Mius nuscul us <400> 27 Met Thr Ay A a

Gl serPePy Aed @Y LdbhewPats Gey Gliler VPt 16 Aspvdn VB I5TrRys Gy G u Pro
dy.d

.Gu ALEs Ala Tyr Val Tyk2®rg Ser Ala he $8t 20 25 Vai. Gy Leu G tj :
Thr. Arg Val Thr Val Pro ASn Val Pro ||l eAr9 Phe Page 20 28238-001 sequence.:
li st,] Uxt A8 Y el arh! asrPhey Tyau Agn ABanA<H AsAsn Hi s Tyr Asp Gy
ser gt et ot diy clyarblaiity By Aon (GanAsE ashen T s Tyr Ase Gy

' ' r phe Thr Gly Phe Leu Leu Tyr His Asp Thr Asn
hag Asn Asp ser e 756 Y e T Iss 160

- <210> .24
- <211> 153
<212> -PRT - :
"~ <213> Homo sapiens -
O, : :

- <400> 24

‘Met Leu L'éu Leu Gly Ala val Leu Leu Leu Leu Ala Leu Pro Gly fl'i's:- '
2 57 , 10 o 15

e

“ Asp GIn Glu Thr Thr Thrfé'ln .'G'iyﬂ-Pr'o'G}y 'Va_T, Leu Leu Pro Leu rPro'-.‘-
T 0 S TS ST T30

a '-Ly-'s'my"m'a Cys Thr Gly Trp Met Ala Gly Tle Pro Gly His Pro Gly

40 - ... 4

‘His Asn 'G']y Ala Pro Gly Arg Asp Gly -Arg Asp-gay Thr Pro Gly _G"l:u

ve GlveClu Lvs Gl Asp Pro Gly Leu T1e Gly. Pro tys Gly Asp Ile
Lys g]y q‘ly Lys Gly 739 o Y = 75 R -.80

' 'Gly ‘Glu Thr' Gly val pro Gly Ala Glu Gly Pro Arg Gly phe Pro Gly

g5 T T 90 T T 95

- GlIn G1v Arg Lys Gly Glu Pro ly Glu Gly Ala Leu Leu s‘ér‘Ero.
: .Ije G]n:_ 1y -158. -y y Gl 1% ! - 710 |
pro Phe Ala Leu Pro Arg. Ser Ser Thr Ile Ser Lys Thr T
Thr Cys ffg e ATa Te P 1% . 125 o
et met Ala Pra Leu val. Asn ser Thr Ala thr Phe Leu Gly Cys Thr
TTrasen Ta3s o140

Thr Leu Pro Thr Thr Ser Gla ser Ile
145 . 150

Ll 10s 25

<211> 166 -
<212> PRT. . . . E T
<213>  Homo_sapiens- T
L C. : P..age-lS



SO 55 60 Lys Phe Tyr Q/s Asn Ile Pro Gy Leu Tyr Tyr Phe Ser Tyr His lle
65 70 75-80 Thr Val" Tyr Met Lys. Asp Val Lys Val ser Leu Phe Lys Lys Asp
Lys 85 90 95 Ala Val Leu Phe Thr Tyr Asp G n Tyr A n-du Lys Asn Val Asp
Gn 100 105.: 110 Ala Ser Gy Ser Val Leu Leu-His Leu Gu Val Ay Asp @n
Val Trp 115 120 125 Leu G n.Val Tyr Ay Asp Ay Asp H's Asn Gly Leu. Tyr
Ala Asp Asn 130 135 - 140 he Thr Ay Phe Leu Leu. Tyr
Hi s ‘Thr Asn = 145 150 f‘g’%ﬁ 1_’2811 g%gggi&rzgq-%f%ﬁi%G <212> PRT. <213>. Mis
nusct’ts 22400> 28 Met. Leu Leu Leu G n Ara Leu Leu Phe Leu Leu Ile Leu Pro

Ser MﬂtsLeung 1,183 u Thr Thr Thr G u Gu.Leu Ala Pro Ala
Leu Mal 20 25 30 5 %gr\gklr‘é?&; %’1 Ere§IyHis vet. Ala @y lle
Pro Ay 35 40 45 Hs Pro Gy HlsAsnGyThr Pro‘ y Arg Asp Ay Arg Asp

Ay ALhr ulLys Ay Asp Ala:dy Leu Leu Ay
Pro LBsG1n g‘ ahr Thf5[r§ %1é g’@"é fﬁly ﬁﬂ/ LﬁEp’-%l‘"’G'—f”l\E’t‘) Thr Gy Ala Gu
Gly ProArg Gly ‘85 9095 Phe Pro Ay Thr. ProéOyArg Lys Gy Gu Pro dy.

U, aG]A a.I é 0 105 110 Leu Phe Pro. Met Tyr Pro Phe Ala Leu Leu Arg
§g ? af d@;pzﬁgt Ala Gly I1e Pro G1y H15 Pro. G1y

His g\gn_ G'Iy Ala Pro _G1y 'g\,gg'Aép_GTy Arg Asp G'ly_ Thf' Prb Gly :G'lu .

Lys Gly Glu Lys Gly Asp Pro G”!y‘Leu Ile Gly Pro Lys Gly Asp Ile
65 o 70 75 R 80 -

=N E—

"Gly Glu Thr GTy \égﬂ;?ro Gly: ATa Glu g{])y Pro Arg Gly Phe Pro Gly

. Tle G1n'rG"-ly Arg-- Lys'G'ly GIu Pro G]y Glu 61 Ala Tyr:v 1
. G . T

ser Ala phe ser-val Gly Leu Glu Thr Tyr val Thr TTe Pro Asn et
115 T 2o . o125 T

Pro Ile Arg phe Thr Lys Ile Phe Tyr Asn 61n GIn 'A. is Tyr | |
130 R 135 : Y e S e sn His Tyr A.sp_‘_‘ _

Gly Sel“-Th‘I;‘"'thy-‘LyS- 'Phe His .'Cys ,Asn -I"I e'-Prd Gly Le
145 - T o150 ’-'1ﬁ‘ffA155".¥ = Tyf.Feu Eég-

‘ Arg l.eu Ser Ser Leu Pro

165

CU210s 260

C<211> 247

- <212> PRT . _

. <213> Mus musculus—

-'<400> 26 ' . 7

nlfiet Leu Leu Ley ‘531:1 A'la-‘lr_eu"l__éu' Phe Leu 'Le'u':'ﬂ,'e Leu Pro ‘Ser His
_ _ . B 1) T

L5

- - Ala Glu Asp égp val Thr Thr Thr_g?u‘ Glu Leu Ala Pro Ala Leu val . -
- | s T R TRt RS

- Pro pro gg"_ Lys G?Y:;Thl" <ys éga _G-TY.'Tr'p'-Mét'A.h'G'l'y I'le“ﬁro .G'Iy

- His Pro G.'ly__Hijs-As'n G"iy Thr Pro- G'Iy Arg. Asp Gly Ar‘g Asp G1y Thr"
LT Page 19 ' L




a~ 28238-001 sequence lisli25g.txt 115.120 Arg'ile Ile Met Thr Ala Ala Leu

Al a-Ser Ser hr Ala Thr Phe Arg. Ala 140 130 Asp Ser Thr Thr Ser Leu Thr
Thr ser. Arg Cys Thr 145 150 155 <210> 29 <211> 169 <212> PRT <213> Mus
nuscul us <400> 29 Met Leu Leu teu G n Ala .Leu Leu phe eeu Leu Ile Leu Pro
ler.Hs 5 10 Ala G u.Asp Asp Val Thr. Thr Thr Qu GQu Leu Ala Pro Ala Leu
Val 20 25 Pro Pro Pro LyS @y Thr Cys Ala Gy Trp Met Ala Gy Ile Pro Ay
3S 40, 45 -His Prro Gy BR238ABOL chquenisie Pigriagyt™ g Asp Gy Arg Asp Gly Thr
550 ®Prody Gu Ly$5dy 70u Lys Ay®8sp Ala 75y Leu Leu Gy pro .L8yys
65 Ay Glu. Thr Ay Asp Val Ay Met Thr Ay Ala Qu Ay Pro Adrg Gly 85 Al a.
TYeroRNG E1P L FEYeTNGIENGsE Asg Aljsc 3 y.e@d LeuPGdy @rg Wisu- 1Al a 10 100 105.
ValgsTyr "Arg Ser Al'a7Phe Ser Vaal Glyl®u Glu Thr 125 VB! Th:r val* 115 120
Pro Asn Val Pro Ile Arg Phe Thr Lys Ile Phe Tyr Asn Gn dn Asn 14 135

13%1)( G'Iu Thr Gly Asp Vai Gly Met Thr g'ly Ala G'iu G'ly Pro ggg Gly.
85

p Il Thr Pro Gly Arg Lys G'[y Glu Pro- Gly Glu Ala Ala_ Tyr
Phe Pro &1y 160 o Y AT D T0s | 110 -

. Mat Tyr Arg Ser-Ala Phe ser val Gly Leu Glu Thr Arg val thr val = .
. 115 N 120 125

Pro Asn val Pro Tle Ar"g'.-Phe'THr'Lys Ile phe Tyr Asn GlIn G'l‘n-A’s"nrr
: 130 L o135 - ~140

e . 1y ser Thr.Gly Lys phe Tyr Cys Asn Ile Pro Gly Leu
'-glngyr s §1y_ s T vy 0

© dyr Tyr-phe Ser Tyr ‘His Ile Thr val Tyr Mét'_Lys Asp val ‘Lys Val
Tyf‘ Wr' Phe“er'l 1%5 " S e T _. TS

Ser Leu Phe Lys Lys.-ASp"L-ys Ala val ‘Léu phe Thr Tyr Asp G'ln Tyr'"- B
g 180 S ags T T 190 0

'G'ih _G'I'u"Ly's-Asn val Asp €ln Ala Ser GH{ Ser 'Va"l, Leu Leu.His Leu
ST 195 00 205 - -

" Gla val G"Iy Asp Gin val ‘ﬁ*p'_ Leu 6ln val Tyr Gly Asp Gly Asp His ~
210 D - | . o

ol et Tvr Ala Asp Asn val Asn Asp Ser Thr Phe Thr Gly Phe '’

" Let Leu Tyr His Asp Thr Asn’

10> 27
<211 . 160
S "<212»  PRT
- k213> Mus muscu'ius

400> 27 | e
- met Thr Gly Ala Glu Gly pro Arg Gly- ;ge ‘Pro Gly Thr Pro ggy Arg
T s T : | |

‘Lys Gly Glu Pr‘b'.'(;-'ly_G'l_i‘J.AT:a AA'I"aT ’gr val .Tyr Arg ser g%a phe ser

Vvé"! 'Gif. Leu GTu Thr Arg Va'l Thr Va] Pro Asn Va1 Pro I'le Ar‘g Phe
: : - PageZO



<212p. RBT <21 no, sapjens  <400> 31 Met P
© Leu L'él'jggeﬂ gﬁe E—&§ ‘R?Z’tgl%%ﬁﬂs’“fog‘l%%yﬂgg&&
-Ser P.he-Leu Ser Pro u H.s 20 25 30 Gn Arg Val Gn.dn Arg Lys Au Ser

148

. pr

- Léu_Phé Prﬁ,Met_?yr Pro Phe Ala Leu Leu Arg“ser.Séf-Thr Thr Asn.

Hs Tyr .Asp Ay ser hr.dy Lys Phe Tyr Cys Asn Ile Pro Ay LeU 150 155 160
145 Tyr. -11.e Tyr-Trp Leu Ser Ser Leu Pro 165 <210> 30 <21l>-76 ..<212> .

"PRT <213> Mus nuscul us .:, Page 22. 28238-001 sequence listing.txt <400>

30 Met Leu Leu.Leu G n Ala tea Lea Phe Lea Leu Ile Leu Pro.Ser Hs 1 5 10

15 Ala Qu.Asp Asp Val Thr Thr Thr Gu Gu Leu Ala Pro Ala Leu Val 20 25

30 Pro Pro Pro Lys Ay T " adylle Pro dy 35 40
45 Hs POgs Ay His Ile L@é%%@i&%@ﬁé?éﬁi&%ﬁtﬁ*s-'Pro Pro Ay Arg 55 Leu
Ash Cys Ala Lys Ile Trp His Phe Leu A n Asp 65 70 75. <210>' 31 <211> 117.
JiO Ser_Pro_.dy Thr Val Cys Ser |
W AEH TMUCAYa Met Ala @y Ser. .

Lys, Lys,Pro Pro Ala Lys Leu_ 35 40 45 Gn Pro. Arg Ala Leu.Ala Gy Trp Leu -
A gelt BB TIaSH &) Jeyerm ety Leu e yr e ser s gre” T

Thr VéT:Tyr Met-%gs Asp val Lys val ggr-Leu'Phe Lys Lys Asp'Lys
: 7 : ‘ : ' 95

© Ala val Leu. Phe Thr Tyr Asp ‘GIn Tyr GIn Glu Lys Asn val Asp GlIn -
w0 105, 110

- Ala ser éTnyeE val Leu Leu H‘is; Leu Glu val Gly Asp GIn val Trp -
’ 15 - 120 : _-y‘12[5) _ P

e S e S

Leu GIn Va1ffyr Gly Asp Gly Asp His Asn G1"Léu Tyr Ala Aé Asn -
o130 | 135 o -y‘140‘;y , P
'val Asn Asp Ser Thr phe Thr Gly PheiLéu'Leu_Tyr.ﬂisrASp Thr' Asn -
L So150 0 155 . 160
. <210> 28 .
<211> 156
<212> "PRT.
<213> . Mus musculus
| <400> 28 - _
. Met Leu ;eu=Leu GIn Ala Leu Leu phe Leu Leu Ile Leu Pro ser H%S'
- - T : I S & S

Ala Glu Asp %Sp~vé1.Thr,Tbr:Thr_§§u Glu Leu Ala Pro Ala Leu val

a;Prd_Phoiggo Lys Gly. Thr Cys'iga Gly Trp Met Ala Gly Ile Pro Gly.

 His §50=61y His Asn Gly §§r Pro Gly Arg Asp Gly Arg Asp Gly Thr
S50 . N = ; 60 T T e

_Pro Gly Glu.Lys Gly §3” Ly5.G1y Asp Aiafsgy Leﬁ Leu-G1y‘§fo'Lys S
| RN/ 7s - T g0 e

- Gly GTu_Tﬁr Gly Qgp“Val.G1y3Met.Thﬁggy AT&IG1u:G1y'Pfo'Ar§-Gi9A;
. s . 90 3w Gl 95 Y

phe pPro Gly Thr Pro Gly Arg'LyS Gly Glu‘Pro-G1y Glu ATéVATa'Sens
o _100*__ e s o 110

‘1 .',Pagg:21r, B



50 55 60 Ala Gu dy Ala Gu Asp G n Lei

65 70 .75 80" :Asp Val
95 %

An - .85.90 -
Lys G u.
“PRT .

An Arg V
{ Ala Leu
60 Trp

Adn

Al a ser

Val
75 A80 I'?"'mﬂ g/ dfetefh ”Gf5)
90. 95 q: Pro Pro

Val

100 105 110 4 Ser

© 14y

29
169
. PRT -

; <210>
- 211>
<212>

<213

<400> 29\
. 'Met Leu Leu Leu
<1 S

™

-Aja G]u Asp

*+ Pro Pro Pro Lys

. mis pro Gly
S50 .

pro Gly Lys

- Glu
65 - -
1G1y_GﬁQAThr;G1y

' phe pro Gly Thr

"I val Tyr Arg-ser
el g

:Pfo asn val Pro
 uis Tyr Asp. Gly
“1yr Tle Tyr Trp

30
76
PRT

C2210>
<211

T <212
'-”<213>,

Asp
20

His

Mus muscuTus

Gln
5

val

Gly

Asn

Gly
:y-70 ‘

'Asp

85

Pro

100 . .

Ala

‘Tle

Sél"

Leu

Ser

150

Ala

AThr

Tht

Gly

Leu "
Thr
cys
L 4Q :

Thr‘

Glu

val,

Gly

phe

Arg

Thr

ser

165

Mus muscu1us',,

Lys

G-Tl. y

'Aﬁg

Ser

‘phe
135 .

cly
150. .

T$ér

B

Thr

<400> -
Cys Ser

Pro Gu_Leu
Asp ser Thr Thr Ser Leu Thr Thr ser Arg CYS

Leu

Ala
Pro
f.-ﬂyf

Met

Lys

val

120

'Thr
iy

Leu

dy’lle Lys Leu Ser

Ala Lev Ay Lys Phe LeuG@n Asp.lle Leu Trp Gu Gu AIa
100105 110 Ala Pro Ala Asp Lys 115

: <213> Hono sapi ens
Met - Pro SerPro Ay Thr Val
Trp. Leu Asp Leu Ala Met
Arg

he Se GI

g

Phe

y LaugArg Val

E 115

Leu Leu Ile

k 10

Glu G
- 25

Gly

Gly.

Asp

'fhr}
a0
Gly.

Lys

rhe.

Glu

Ile

teu Ala

Trp Met Ala

Gly

Asp
60

Arg

Ala Gly
75

Leu

G1y'A1a

Glu Pro _‘(;1y

Leu Glu Thr

#hé Tyr
- 140

Tyr Cys Asn
155

Pro

A u- Val
Gy Vval

.Lei n Lei

Z[Jﬁ0> 33

‘GTu-

an Tyr

Val

<211> 292

Leu.Pro ser His

: R %)

pro Ala-Leu val
Gly ile Pro G1yi
45 IR
Arg Asp. Gly Thr
Leu Gly Pro Lys

N . A80 H

Gly pro Arg Gly

T a5 E

Glu Ala Ala Tyr

.. 110 : :

Arg Va1 Thr val =
125 ‘

‘Asn GIn Gln Asn"" -

Tle Pro Gly Leu
= T 160

'V‘ﬁégé é2.'

Arg Phe Asn Ala Pro Phe
Gln. A n Hi's Ser.

<210> 32 <211>. o
.32 Page 23 28238-001 sequence Iisti ng. t xt
Leo Leo Gy Met Leu

PGyt SehuaRle Pharihglo®er Pro Qu His 20 25 30
reegPro His Lys Al @2Bro His.

ro. Leu Ser. . Asn @n Leu Q/s Asp Leu Gu @n dn Arg His.
;&f Th¥Sa1ASPhSPhe Qg Ser Asp Leu

Leu Asn Arg. Leu Phe 85
r- Arg Glu Arg ser Arg Arg Ser H's A n Pro Ser Cys

<212> PRT

15 10 15

35 40 45



<213> Hono sapiens <400>. 33. Met Ala Phe Mt: Lys Lys Tyr Leu LeuPro Ile
Leu,dy Leo Phe net .1 5 10 15 Ala Tyr Tyr. Tyr . TyrSer Ala Asn Gu GQu -
Phe Arg Pro. Gu Met Leu 20 25 30 Qn Ay LyS Lys Val ile Val Thr Ay Al a
Ser Lys Gly,lle Gy.-Arg 35 40 .45-du llet Ala Tyr His Leu Ala Lys Met Gy

Ala His Val Val Val Thr 50 55 60 Al.a: Arg Ser Lys Glu Thr Leu dn Lys. Val

VaI ser HIS Cys Leu Qu Ala Al aber Ala His Tyr lIle
%@) Met G u Asp N@%%B&S%gb 5§§”enc'f’nﬁ1ﬁ1§' FE%iu Gn Phe Val Ala Gn
Al a 6lyy Lys Led Met Gy Gy 100 105 110 Page 24 28238-001 sequence

| | Meitnigput xeu lley Abp AlktidueUed [Phe lew Pen THiesLéd @rdhgerABhs The Ser Leu Asn Leu

1154120 124 PhedHis Asp Asp Ile s His val Arg L3 Ser Met Gu Val Asn

Phe 130 . 135 140 Leu Ser Tyr Val Val Leu The Val Ala Ala Leu Pro Met Leu

Ly 316 6llu A4p AkpOvailThr 1A TheGiAsaiuGlyu S8 phe aValLedalaval Ser Ser Leu Al a-

Ay Lys Val A0a !Ip 165 170 125 . Tyr Pro Met 30al Ala Ala Tyr Ser Al a ser

Lys Phe Ala Leu Asp Gy 180 185 190 Phe Phe Ser a'er he Arg Lys GQu Tyr

serprva&rosepo/t@g XA} TS Neyah1a 195 RQ0MeONTaSETy the JrQﬁ‘Gb?U cys Val Leu Gy

Leu Ile A3p The A'u The ‘Al apMet “210 215 . 229 Lys Ala Ser Ay Ile Val.

AHlsrretGnAIaAIa.ProLysGIuGIu_225.230235240- - :

His Pro Gly His Ile Lys Ile Lys Phe Glu G?y His Pro pPro Gly Arg
- 5% 55 - : 60 '

‘ muAm(ysKhtJSﬂeTmlﬁsMwLﬂidhAw‘
es - T 70 ¢ TS
DA L '
210> 31
<211> 117’

- <212> PRT -
<213> Homo sapiens

 <400> - 31

A"Tet,Pﬁb Ser Pro §1y.ThfIVa1 Cys Ser Leu Leu Leu Leu Gly ¥§t teu
1 : g ‘ : 10 S O

. Trp Leu Asp %Su A1azmet'A1a‘G1y'§§r Ser Phe-Leu Ser PSO Glu His -
N _ Co ' . - 30

. Glin ArgAg§1'G1h.G1n Arg Lys-ggu Ser»Lys‘LyS-Pro‘Zgo Ala Lys Leu -

Gln Pro Arg A1anguaA?a‘G1y Trp Leu Arg Pro G1u-Asp Giy'G1yFGTnﬁ.f'
‘ 50 IR : 55 ' 60 S

“Ala GTu-G1y:ATaﬂG1u:ASp GTu-Léu*GTu-Va];Arnghe'Asn'A?a'PFb Phe -
65 T 70 . TTs e T B0

Asp val Gly Tle Lys Leu ser Gly val GIn Tyr GIn.GIn His Ser Gln
- 8 A 9 T T ey

_AJa'Leﬁ 61y Lys Phe teu Gln Asp Ile Leu Trp Glu Glu Ala Lys Glu -
.. 7100 105 o 1w

“Ala Pro Ala Asp Lys ,_
. Co 115 - '

<210> 32.

r<211>,-116

. <212> PRT . . .
"~ <213> Homo sapiens

. <4005 .32 C L
N Page 23



Cys Ala Leu Gu Ile-lIle Lys Ay Ay Ala Leu Arg Gn Gu Qu Val 245 250 255
Tyr Tyr..Asp Ser Ser LeuTrp The The Leu Leu |le Arg Asn Pro Cys 260 265 270
Arg Lys Ile Leu du Phe Leu Tyr Ser The Ser Tyr_AsnMet Asp. Arg 275 280 285
Phe. Il'e Asn Lys 290, '<210> 34 <211> 163 . <212> 'PRT <213> Hanp sapi ens
<220> <221i M SC FEATURE <222> (163).:(163) <223> Xaa can be any,
natural ly occuring am no acid <400>.34 Met Al a Phe Met, -Lys Lys Tyr Leu
Leu Pro. tie Leu Gy LeuyPhg-o@t sedudnck014Scingl &xdyr Tyr Tyr Tyr Ser Ala
Asn-Ju GQu Phe Arg Pro Qu Met Lei Page 25 7 28238-001 sequence
| i et rigot ser P20 G 30r W@InCYE e feul yau el 1ok VA IMEFhERYI y Al a ser Lys G45y.
I1ld dy Arg 35 49 du Met Ala Tyr'H s Leu Ala LyS Mt Ay Ala H s Val. Val
Val Thr- 50 55 Al'a Ser ser Ala His Tyr Ile Ala Ay The Met G u Asp Met The
P8lirp LeBOAG® 160 AT BetAlaGily Bae S¢éal PW¢ d.e@ SerflPgo Gl s Leu Met Ay Gy
Len ASP 85 9@0Met Leu Ile Leu2Asn His I'le The ASn The Ser Leu Asn Leu Phe
His _NO . .105 110 Asp ASP.le His H's Val- Arg Lyss Ser Met Qu Val 1 n Phe
Le198rg val Gln val Arg Pro zgo His Lys Ala Pro 2155 val val pro S -
- 35 : .4 ‘

Ala Leu Pro Leu Ser Asn Gln Leu Cys Asp Leu Gﬁgu Gln GIn Arg His.

VT!;'p Ala ser val Phe Ser Gln Ser Thr Lys Asp Ser Gly Ser Asp Leu
65 D 2 R 75 . 7 T80
' Thr val ser Gly.Arg Thr Trp Gly Leu g{)‘g val Leu Asn Arg. !I;'gu phe -

Pro Pro Ser Ser Arg Glu Arg-Ser Arg Arg Sser His Gln Pro ser Cys - ‘
S 00 R [ g o 110_ 

ser Pro Glu Leu-
Soo1as L

- <210> 33

<211>- 292

<212> PRT R
<213> Homo. sapiens.. .

© <400>. 33. o o | o ‘
" jiet Ala Phe Met Lys Lys Tyr Leu Leu Pro. Ile Leu,Gly Leu Phe Met © . .
-1 ST g - . o ]._0 B . _.15‘

' ATa Tyﬁ 'Ty'r':"r'yr__T' yr.Ser -A?:af.A'sﬁ' Glu-Glu- Phe Arg :Rr“o_G'lu Met Leu
T 200 SR 25 Co30 L
""‘(-Elh.(;"iy Lys Lys val Ile val -Thr: Gly Aj.a ser Lys Gly Ile Gly Arg
- 1- T 40 - A5
Gl Mef"_AialTyr,His Leu Ala Lys Met Gly Ala His val val val Thr -
) A‘i AA';' Ser" L s'Gfu-,Thb Leu Gln L s'_ val val ‘ser His Cys Leu Glu
'.“:ssa'tg‘ _ ys S 70 y 75 S 80
.‘Lévu'.G"iy Ala Ala Ser Ala His Tyr Ile Ala Gly Thr Met Glu Asp Met
" Thr phe Ala’ Glu GIn Phe val Ala ln Ala €ly Lys Leu Met Gly Gly -

o pagé"-zk'



-115 Tyr Val Val Leu The Val Ala Ala Leu Pro Met Leu Lys G n ser Asn 1130
135 140 ‘dvy ser met Cys Al a Leu Leu Leu G u Cys Tyr His -Val Val His Leu
- 145 150. 155 160 Ser Ser Xaa. <210> 35. <211> 295 <212> PRT <213> Hoimo
sapi ens <400> 35 Met Ala Phe Met Lys Lys Tyr Leu Leu Pro |le Leu Gly. Leu’
Phe Met _ 5 .. Ala Tyr Tyr Tyr Tyr ser Al a Asn Gu GQu Phe_ Arg Pro Gu Mt
Leu 20 25 30 dn Gly Ly s.Mal_|le GQy Ala Ser Lys Ay lle.dy
Arg 35 40 45 G u Met Al aES#j%'??@sE‘é“e"&F "%V%G y Ala Hs Val val val .
TheLedAspSudd aedr Tl eSeeu laga ﬁsuﬂmerhhemﬁmrlsse& Mal aValieser Hs CyS Leu Glu -
6570758®15LeuGlyAIaAI36205er Ala H s TyiRSIle Ala Ay The Mt ' o
d u' Asp. Met Page 26 --- 28238-001 sequence listing.txt 85 90 - 95 Thr
Phepié a1l Nsgiagp PR Mok 1AL vl ArdligsGof Mys digvdBhs@ppedy 41 100,105
- 110 Le30Asp ‘Met Leu Il @3keu Asn Hi's Ileldtr Asn Thr Ser Len Asn Leu I'Y 115
120, 125 Phe His Asp Asp Ile, His H's Val Arg Lys Ser Met G.u Val Asn Phe

130 e V gu Pro Met  Leu Lys
G n'iﬁ%e'is 1%%?.“’&‘31&?)0‘%&\%51 %ﬁﬁggﬁ? @Ielt% &%%oser Ser Leu Ala Gly
Lys Val Ala _ '

-~ Ser Asn Gly Ser Ile Va1 val val ser Ser Leu Ala G?y Lys val ala
- .. 165 170 s

- Tyr Pro Met.val Ala Ala %yr Sef Ala Ser LYs Phe A]a Leu Asp Gly
: 180 . : 185 - ‘ 1906 -

Phé Phe ser Ser Ile Arg Lys'G1u Tyr,serVVa1 ser Arg val Asn val -
S Tes T T 200 205

ser Ile Thr Leu Cys val Leu G]y;LeuAITE Asp Thr Glu Thr Ala Met .
T2 215 220 |

Lys ATa val Ser Gly Ile val His met'Gln Ala Ala Pro-Lys Glu Glu -
7 - 240

" cys Ala Léu G1n 1le Tle Lys GTy G1y A1a Leu Arg Gln Glu Glu val
- T S2as T 250 . C255

TyF TyflAsp Ser Ser Leu Trp Thr thr Léu Leu Tle Arg Asn Pro Cys
SR 1 I 265 T T 270 .

"Arg Lys Ile Leu G1d'Phe Leu Tyr Ser Thr Ser Tyr Asn Met Asp Arg.
Coars T T T ase T T 28s |

. phe Tle Asn Lys
-

<210> - 34
T <211> 163 .
. <232> CPRT
<213> Homo sapiens

Q20> .
- <221> MISC_FEATURE
- <222> (163)..(163) o
-, <223> Xaa <an be any. natura11y occur1ng amino . ac1d ,

<400> 34 :
. TEt Ala. Phe Met Eys Lys Tyr Leu Leu iro ile Leu G?y Leu Phe Met
' . . : : : 15 -

."-.."_A'la Tyr‘ Tyr Tyr‘ Tyr ser A1a Asn G1u Glu Phe Arg Pro Glu Met Léy
Sl _ , Page 25 '




165 170 175 Tyr Pro Met Val Ala Ala Tyr ser Ala Ser -Lys Phe. Ala Leu Asp
Gy 180 185 190 Phe Phe Ser Ser:lle.Arg Lys Gu Tyr Ser Val ser Arg. Val
Asn Val 195 200 205 ser lle Thr Leu Cys Val Len Ay Leu Ile Asp.Thr G n-
Thr Ala net 210215 220 Lys Ala Val Ser Ay Ile val Hs Mt Gn Ala Al a
Pro Lys Ati Qu. 225 230. 235 240 Cys Ala Len Qu lle lle Lys, Ay Ay
Ala LeuArg G n Gu Ju Val 245 250 255 Tyr Tyr.Asp Ser Ser Leu Trp Thr Thr -
Led Leu Ile Arg Asn Pro £3p38-060 s2Gheré01 tdndysctl | e Leu G u. Phe Leu Tyr
Ser Thr Ser Bgr Asn Met Gu @§y 275 280 285 $@u Phe Cys Len : Met. Phe .
Ile 290 295 <210> 36 <21 1> 274 . <212> PRT <213> Honp sapi ens . <400> 36 Met

TV Rra sdeyviatiyGlyd@iyPegg net 1 5 10 15 Ala
Tyg1 "\I'/§¥S %ﬁ \éérIk%gake%mHéng n Pil eyAr@ySr[o A u Met Leu .page 27 2823$ .
~001 sequence listing_txt 20 25. 30 Gn Ay Lys. Lys Val 11e Val Thr

a se s g IIeGI Ay 455 Q44 Vet vAhatilyr His Leu Ala Lys
‘\éhﬁl ré Iﬂ’g 'Vaglyl‘ %’y#ﬁ:gt:%;lg gba . 60 Ala Arg Ser Lys@u Thr Leu -
‘dn Lys Val Val Ser Hi s QIS Leu Gu. 65 7075 80 .

Ala Ser Ser Ala H1s Tyr Ile Ala Gly Thr ggt Glu Asp Met Thr ghe
65 , ‘ ‘ ;

".A1a &Tu . G1n. phe val Ala GIn Ala Gly Lys Leu Met Gly Gly Leu*Asp |
A 90 ST T s

2 Met Leu,i1e'Leu-Asn Rﬁs'I1e Thr Asn Thr Ser Leu Asn Leu Phe His-
R ) S . .105 o 1o

: As ITe'His'Hfs'Va1lAfg'Lfs ser Met Glu val Asn Phe Leu Ser
AP AP s RS 7 S 125 e

' Va1fVa1'LeﬁnThr val Ala Ald teu Pro Met Leu LYS Gln Ser Asn f:
Tyr 130' o o C135 o . .140 . e

" Gly Ser Met Cys Ala Leu Leu Leu Glu Cys Tyr His val val mis teu. =
Say Server oS AR g M T T s o160

 ser ser Xaa

«210> 35
. <211 - 295
.- <212 - PRT
- <213> - Homo sapiens

wo s
.'Met ATa Phe Met Lys Lys Tyr Leu teu Pro Ile teu Gly Leu Phe Met.
1. e 5 1 , 15. _

- Ala Tyr' .i‘yf"-Tyr Tyr ser Ala Asn (zs'éu "G:‘_Ilu__ phe Arg Pro gg’u Met Leu
LB AR A O ST |

"élﬁ ﬁiyzLyg Lys vai Ile Valehr G1y,Aia Ser Lys ggy_I1E;G1y'Arg

Glu Met A:1a:‘T.yr'H‘1'.s Leu Ala Lys'Met-Gly'fA}a 22} s val val val Fhr
50 o .55 60 : o

Ala Arg Ser Lys.G?u_Thr Leu Gin L&sta1'Va1'Ser‘Hst§ys'LeU~Gﬁu S
. 65 _ - .70 T - 75 : . 80

- Leu '<;1y1‘A'1 a Ala ser Ala His Tyr Tle Ala Gly Thr Met Glu Asp Met
S o S - page 26 ' S



Leu Gy Ala Ala Ser Ala H's Tyr Ile Ala Ay Thr Met Gu Asp net 85 90 95
‘Thr Phe Al a.d u Gn Phe-Val Ala dn Ala-@yLys Leu Mt Gy Ay 100 105 :
110, . Leu Asp Met Leu Ile LeU ASn His Ile Thr ‘Asn Thr. Ser Leu Asn Leu 115. -
120 125 Phe His Asp Asp Ile Hs Hs Val Arg Pro Met Leu Lys .G n Ser Asn
130 135 140 dySer Ile Val Val Val Ser Ser Leu Ala Ay Lys Val Ala Tyr Pro
145 150 155 160 I\/bt Val z%lg A(‘ioﬁ r Ser a.b5er Lys Phe Ala Leu Asp Ay
Phe Phe" 165 1704 ser-5¢af-(0le é?‘tf"f? @tm%fith% val 5er Arg Val Asn
‘Val Ser lie ff 1 0 185 190 Thy Leu Cys VaI Leu Ay teu Ile Asp Thr Glu Thr
"AIaNEthAIa 195 200' " 205 Val ‘Ser- Gy Ile Val H s Mt Gn Ala Ala

Pr oTh'L)f'é‘eG‘ Ggﬁgl &y sPhaT¥abrda gl 23a GlyetyGhav Meg $1%Slys Ay Ay Ala Leu
Arg Gn Qdu. Val -Tyr Tyr . 230 235. 240 p Ser 5er-Leu Trp Thr Thr.
~Leu Leu lle Arg Asn Pro Cy5 Arg Lys 245 250 255 1Ile Leu G u Phe Leu Tyr

© Ser LathpAspefetTyeu AJA il.\mttAmphArTglePﬁbrlAsel TIREGeRBBUAD LABD. Lys Page 28

- <210> 37 2B¥38-001 sequencé?Pisting.txt. <214% 274 <212> PRT <213> Hono

- sapiens .<400> .37 Met Ala Phe Met Lys Lys Tyr Leu LeuPro Ile Leu Ay Leu.

‘ Phep%ﬂ&;gl@sp A§{5 maa{ﬂ;yma'wm Tartg Iyﬁ Saer Me.ﬁd aw\mm\sn ®w Phe Arg Pro Gu

Met Le - .

Leu Ser:Tyr val Vé1‘Léu Thr Va1 Ala Ala Leu Pro Met‘Leu LysﬂG1n
145 T - 150 o 155 T 160

" Ser Asn Gly Ser Ile val val val Ser Ser Léd'A1a G1y.Ly5 val Ala
. 165 - 170 7 175

-~ ' e

J Tyr Pro Mef'vﬁ1iA1a Ala Tyr‘sér Aia Ser Lys Phe.ATaﬁLeu Asp Gly o
- ' 80 - - - - - 185 S 190 -

Phe Phe Ser ser Ile Arg Lys. Glu Tyr Ser val Ser Arg:-val Asn val
- 195 - ST T T zo00 0 . Trepes

_ser Ile Thr Leu Cys val Leu Gly Leu'I1e,Asp Thr Glu Thr Ala Met =
7 210 RIS T e

Lys Ala val ser Gly I1e'va1'His Met G1n Aﬁa Ala Pro Lys Glu Glu
225 Co-T2300. 238 v T 240

. Cys Ala Leéu Glu Tle le Lys Gly Gly Ala Leu Arg Gln Glu-Glu val
. oo 245 T T T 250 T 2R5

Tyr Tyr Asp Ser Ser Leu Trp Thr Thr Lett Leu Ile Arg Asn. Pro Cys
o CT2e0 L 265 A

" Arg Lys Tlé Leu Glu.Phe Leu Tyr Ser Thr Ser Tyr Asn Met Glu Gly -
S s o T T ge - T s

. Leu Phe Cys Leq Met.,,?he Tle
: 290 - 205

- <210> 36
<211>" - 274
-<212> PRTY . - -
"<213> . Homo sapiens -

<400> 36 - : 7
tﬁet Ala phe Mgtigys Lys Tyr Leu Leu iro’I]e.Léu aly Ley ige_Met‘

- Ala Tyr Tyr Tyr .Tyr_._sér' A"la Asn Glu G‘Iu phe Arg Pro- G1u Met Leu .
D a Page 27 :



.20.25 30. . An Gy, Lys _Lys  Val
35740 45" Glu Met” Ala -]

50 .55 60 Al'a Ser Ser ‘Al'a Hi's Tyr

70 75 80 Ala du.dn Phe:
.85 90 95 Met Leu IIev_Leu Asn ‘His Ile: Thr Asn.:Thr.
100 105 ‘110 Asp. Asp I:] '
7115120 125" Tyr* Val : Vak
130 135. 2010 Gly Ser. 11 e 2l
©145 150 155y- 160 ~Met Val

Aspa1d. ¥1 Pheshha 185 HEOvAT Thr Sy [ SRR
AsnVal35ser

JAsn

“Tyr Pro

‘Val

e

.Val .

185 19@oThr -

~Ala Met Lys Al'la 195-200-205 Val

G UeBala O fhe L%yrsf%igs%% she M

l.sting: fxt: Asp Se
9 2%
rg Ser Lys GTu

,=a245%1%5

: ;_Leu'G1y.

" Thr phé A

. Leu,

% phe.

- gly Ser

- Met val

. ser

- LThe

225

- Asp. Ser
: Tle Leu

~Asn]

Asp:
s

s
..13(‘),

‘ser Ile. Arg

Leu

3119525

: 6 yﬂe

 i1efi1e

‘G]Q-Phe

Lys

Ala Ala ser

Met teu Ile

Asp Asp
Ile val val
Ala Ala’

'Tyr

Lys
180

Cys Vai Leu

Lys
ser-ieu

Lei
260

85

61y Gin

Tie”
‘\‘-/ai‘ ser
_ 'sef7"' |
Caes.
“‘GTu
G1y1_eu
His

Qa1.

'Tr";b'.'j

Ala His Tyr Iie

pﬁgiggi;AiéTe1ﬁ

' Hi's
. 120

‘Lett Ash

His His vat

- 135

Ser ‘Ser Leu

Ala ser

Tyr ‘serval

Ile

Wet Gln’
215,

'G1yiAia_Leu

Leu

Th r

Ser
265

Tyr ser Thr.

.Ile Val
yr‘." HIS ‘Leu Ala Lys Vet Gly Aa H s:Val -
ITe Ara"dy Thir Met'd u Asp Met Thr Phe’
AadnAa Ay Lys.:

Hi*s “Hi s Val

Leu Cys.

;_,-,eu Trp Thr Thr
Thr Leu G1n Lys val Va1 ser H1sICys LeuxG1u
70 | 75

Ala
920

Ala
'I1evfhh
Arg Pro

la

tys’
170

al ser
185

Aép

“The ¢
200

Ala
‘Arg

Tle

Leu
250 -

Thr

-Val - Val
“Ala: AI &

Ser Ay f

Leo

Asn Thr
Met

Phe Ala. Leu

Ala Pro.

Gla. Glu
Asn

Arg'

Tyr'Asn

Arg Lys Ser Met - au Val

28088 T0V1 YatjueAt@ méeq rl-ge’dixf’ro Mot Leals
er-.

\}/;ér & }l&% oGty

i) g b oft

Gly Thr

1y Lys
ser
. 125

Lew Lys

v Lys val.

val

2200

u Gl
235

Pro

Met

Lys Gly lle. Ay . Arg.
‘Val - 'Val-. Thrl-“"
65

‘Leu Met.dyQdy Leu.Asp
Leu Asn Leu Phe HI‘S
Asn’ P

Ay Ala Ser.

Ser

Leu Ala <5 Lys Val Ala
Tyr: Ser Al a Ser Lys. Pile: Ala Leu - -
Eﬂi ‘Ser* Val Ser Arg
'y Leu 1le. Asp Thr-@U-Thr -
his met An-Ara Al a Pro-.

y Ay Ala: Leu Arg

001 sequence '

Arg Asn ProC,y :

I 4§€u G
le Val.

Leb

80 -

Glu Asp Met .

Met{ o
LSBT

Met

Leu Met G1y 6Ty -

Leu ASn teu. -

tYSBETnfSérfﬂénef? a B

ATa Tyr Pro.~
ST 160

Gly Phe phe 0 4

Asn val Ser

- 190 .

| Tyr Ty

Cys Arg Lysfl"”
255

Asp Arg Phe

\ ITef:

" page 28 .



IIe Leu d uPhe Leu Tyr Ser Thr Ser Tyr Asn Met Asp Arg Phe 1le 260 265 270
Mh Lys. <210> 38 <211> 262 <212> PRT <213> Hono sapiens. <400> 38 Met Leu
d6,:.GlL y Lys Lys Val I'le .Val Thr . yAla Ser Lys Gy IIe Gly, Arg G uMet
Ala Tyr Hs LeaAta Lys Met Ay Ala His Val Val 20 25. 30 Val Thr Ala Arg
Ser Lys'du Thr Leo Gn Lys Val Val ser H.s CS 35 40 45 Leo Qu Leo Ay
Ala Ala Ser Ala H s Tyr :12%%?‘%0}-_{ Thr Met Glu 50 55 60 Asp Met Thr Phe Al a
G u @m>Phe7Val Ala Gn A4 yEe e NEFLiNgstXx%0 75 * . 80 Ile Leo Asn
Hs K 274Asn Thr Ser Leu Gly Gy Leu Asp 85t Leu 11 90 95 Asn LeuPhe
H's A molvg I;lirs1 Hi sval Arg Lys SerMet G uVal - 100 105 110 Asn Phe Leo

yr Al {P'E8d Thrval Ala Ala LeuProMet Lew 115 120 125 Lys G n Ser

Ser
AsnGk4008er32 1 e Val * Val Val Ser Ser Leu' Alady Lys- 130 135 ..140 Val Al a
Tyr Pr.o t Val Ala Ala Tyr.ser Ala Ser LysPhe Al'a Leo 145 150 155 160

Asp TEYAPREPBHITSLYS &¥F TiTeLay d-euyrd uldyeuSehWaku SerAngr Val' 165 170 175
Asn Val Ser Ile. Thr- Leo Cys Val LEL Ay Leu Ile : J&spThr ‘A u Thr 180 185
190 Page 30 28238-001 sequence listing.txt A a Met Lys Ala Val. Ser Ay IIe

val -Al ﬁi quvgyr qyﬁ N"a SaF aatAr esﬂ_yﬂu Glu phe Ar‘g Pro Glu Met Leu
| . o 30- :

Gin Gly 'LYS'» Lys val -ﬂe .Va'l Thr 61 'AT-a:'Ser. o R .
- - 35 S 40 y B Y 45y Tf]e f31_y7 Arg.

. _ G'!_-u hsagt‘ A'IaiTyr. His Leu gga Lys Met Gly Ala His val val Va'i The -

-, . ——

Ata. ser 59" Ma'- His Tyr Ile Ald Gly Thr Met.Glu Asp.Met Thr Phe R
6 T gy TR A g el phe

- Ala Gj,l,‘" G]“ Phe. 'é’?u“a GIn Ala GTY'Lys.Leu. Met G'Iy-- Gly -Leu Asp '
' : D % 7 T g5 T

Met Leu.ITe Leu Asn His Ile Thr Asn Thr :Se_r'.l;eu Asn Leu Phe His: -+ -
: - 100 o 1es B & T

Asp Asp Ile His His val Arg Lys Ser Met Glu val Asm phe Leu Ser-
B 1) R 1 S

Tyf‘ val -Va]:‘l'._éu Thr ,v;al"l Ala ATa Len PI;O'i’\;Iet §|_ CLvs &1n < fep
o130 135 - - _12.‘61.'_-)/5, .-G'In:-Ser Asn

= Gi'y ser 1le -Véi val val Ser Ser Leu Ala G val Ala Tvr b o
- _145 TR 150 7 1%/ i_Lys‘Ya? A]a Tyr ;gg R

‘Met val Ala Ala Tyr ser Ala Ser Lys.Phe Ala Leu Asp G.1y Phe Phe
T s 70 TN Tazs

Ser ser Tle Arg Lys Glu Tyr Ser-val ser Arg val Asn'val ser e ..
-0 180 L 18s o 190

© Thr Leu Cys val Leu Gﬁ/ feu TTe Asp Thi Giu Th-' r Ala Met Lve Ala

Val ser Gly Tle Val #is met-GIn Ala Ala Bro Lys Glu o
Sozmo T 55 e 1a Pro 12_‘32(3 G1u.G‘llu. cys'Ala . .

Leu Glu Ile 176 Lys Gly &1 :'A'Ia Leu-A in Glu. n l l
225 oo YGRS y M2, Le rg (2;;'51 G'f.u Glu —V:?_\.1... ‘Tyr- E{E

L Pa'gé .29'-*'




195
e Jgok
‘Arg As

Ser .

<21.

200.205. du GQu Cys Ala Leu Qu lle Ile Lys Gy Gly Ala Leu Arg @n
'210 215 220 AU Val- Tyr Tyr Asp Ser-. Ser’ Leu Trp.Thr Thr ‘Leu-Leu Il e
295230 2357240 Pro Cys Arg- Lys 11e Leu G u PheLeu Tyr. Ser . Thr
Tyr Asn Met 245'. 250 255 . Asp Arg Phe Il e Asn’ Lys 260 ° <210> 39 -. -
1> 244- <212> PRT <213> Horm sapl ens - <400>:39 Vet Al-a Phe-Met .Lys' Lys’
Tyr L -1 5:10°15." Aba Tyr Ty Tyr.-Tyr: Sers .«
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