Bl OMARKERS FOR LI VER FI BROTI C | NJURY CROSS REFERENCE
TO RELATED APPLI CATI ONS [001] The present invention is
related to and clains the benefit of, under U S C 1
19(e), U. S. provisional patent application Serial No.
60/ 761,959, filed on January 24, 2006, which is
expressly incorporated fully herein by reference.

FI ELD OF THE | NVENTI ON [ 002] Herein described are

net hods of gRIMARKIRS FORLIVER PEEOARIMIURY T r hosi s
based on the differential expression of various
proteins, and kits for diagnosing fibrosis and/or
cirrhosis. BACKGROUND [003] Liver fibrosis represents
a continuous dIROSSREFERINCITONAERATED A9 I0ATTONS
increase in total liver collagen and other matrix

00T eTHESyrésBtinhSdrlip teldidiero AL E1hihR EleleBefRlof, lii@er!U. V€Y §119(e), U.S.
and inpair liver function (1, 2). The progression of

provisidoaDa@st Spplibatfol Sedidl VR 60/%612050 SHBOHS Rinkiy 24, 2006, which is expressly
necr oi nfl ammat ory changes. The overall I'iver fibrosis

incorpoRifACBEPhdrsin 8P €e@bncdynam c i nfl ammati on and repair and
has the potential to be resolved (3). Fibrosis is

seen as scar for nfEIANor TR ENPRNTEON S |1 ver. Wen
the liver becomes permanently injured and scarred,

[OPf‘_]e LA b @b alase Iﬁ&hﬁ &r Gétéd‘uhg ﬁ{ré fibkdid4hd/bd é{ﬁﬁosm based on the

i‘lbrosis and/or cirrhosis are"the nmajor risk factors

different@ ]%}g&?otn%‘f %xﬁdﬁg gfohéfl%r &{dmé dfaE'gtgng mg{/?srhg of gll’[‘hOSlS

rs, suc epatitis Vi rus epatitis C

virus (HCV), hepatotox géﬁh olic disorders and
al coholi sm can induce Iver fibrosis and/or

[003] TRRS FiBrosMidpedieth AERiThdHs iRkase %@ﬁﬁﬁ Ma%te(réedmy anthdrBase in
cirrhosis being the end-stage of fibrosis. However, it
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hey act when Liver injury and repair occur. Noreover,

function (tl t%g ] esgﬁgr%ks?onctﬁ%ﬁ)qls BY the D&SE, fekp%%séc B%E Eﬁﬂ%ﬁﬁtﬂry changes. The

Insidiously. Patients wth end-stage |iver
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anspl ant at i'on,

resolved (Ej’l rfgi)r\égl‘. is s@éncefl gﬁa)r ifor%ngﬁ)éﬂ in ?ﬂeg)\ég%lf% 119%7['0 %f?ewtﬁequeis Béégllngss

eporte own T1brosi

pennanenﬁk lprgc? %:ﬁitsgyrgéggtﬁg c&n%l’ﬂo% 1S cailed ?FBOSISS? me markers are

I'nvasi ve sa 1 [006] Studies

{0 Bcﬁ r d d hgrogfgal d[/0r cug e ri? alt?? NEmB oD r‘fs‘ﬁ%dc%ors otal'xep.%o?ﬁﬂular carcinoma

mcroarr transcrip

(o). AER iy Sy eaath?%%?"“g @a%ls? @Wsﬁvjém&e@‘gﬁ%kﬁ?i@esﬁa°m

metabohc?ﬂsgr%y?gs i sfcngﬂ@a%t bt e AR S Ry ok ghar similar
h d f d

phenotypRAGTY vl SBIAH BPRE LE oG AL N brete HOp gL 1 naLhies whfidypes of

genes are g'g%{vg ﬂzid}%ef)lgv thi%zgcgg %ﬁlﬂ(%{n&% gé‘;l rla]?qlirg#gl;re . r}(&lﬁ'gql, the cirrhosis caused by
el ectrophoresis (2DE) and _ liquid chronatography based
these risk f@&r%?;éen péQ%@é&SélfSMl?ﬂS{yy P@tée@@q \Y]la'l e(np(g]gg? Y& CRT9FS @qnége within one
(12). Recently, a variatjon of the |ICAT technolog
year unless HiRx@pcept lsvabmqselawafg@ YBieh has| 2574 fveayear WFE AL te(3
guantitation), has been introduced. Both | CAT and
OpﬁﬂR,RQwous biochemical studies have reported that there are 39 well-known fibrosis or

cirrhosis markers (3, 8, 9), but some markers are obtained through invasive sampling.
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tagging permt online identification of nmultiple

mar kers and rel ative quantification of these proteins.
SUMVARY OF THE | NVENTI ON [ 007] The inventors have used
differential analysis such as m croarray nmRNA
expression profiling and quantitative protein
profiling to find additional unique and identifiable
signatures potentially valuable for the diagnosis and
[605 a wrgied foe hdditi oner mirk&s BSiepraaBelle@based b8 Rxsbadray hAHIEs of
The invention provides a nethod of detecting river

transcriplof3E W&l @r@éﬂftatﬁrie?i‘dﬂ&%ﬁé‘s. QOBARES] tBhnoleBledhdVe BEerndwidely used for
bi ol ogi cal sanple froma patient and assayi ng the

h&fR |ptnd Rpredidd KRBEET BlpafPhe SRR midbarrd i
compre genege?]cogliﬂ né a p?ot e r?achogen %ro?n glEIQ ?%yﬁ%a%ll Bﬁgglé%g
expressidnlendi¥its 832 R RNz HihMEhO@S chdnB6y iR HousathEsBleRestan@ identify

differential expreSsion of at |east one gene suggests

signiﬁcaﬁtgﬁtteﬂ'ﬁ%ﬁ 8nA§ 06 ddrl VR mdsk BAREI 1Red RAFHOREGiCE i dilf@8htfal proteomics
[ 009] so provided is a nethod of defecting liver

research %thgéjdﬁn&:@f%ﬂlfgel@l&ﬁbﬁxﬂéis RYpRSsaYihd cﬁxlaﬁatog!f#gfﬁﬁgisg@{sotope-

sanple for ditfeerential expression of the h

coded af%?i@ﬁ%%g@r%sﬂ(gﬁfﬁ&hkﬂgﬂgit@pﬁ‘i}? ’ Ré@@tﬁl{g,eé Rarlalin Qigtgi@ir%mgechnology, iTRAQ

0gs conpri se east oné gene enc

(isobaric F{g%frirﬂ?tﬁ’%%ﬁ& %s%@%&ﬂuﬁﬁ%ﬂo@,?%%?& Hxho%Qd..' Bosta120d iTRAQ

SO provi 'S a I'agnosing I'iver

tagging p%%lm 9rﬁin§ f&ﬁ%&ﬁor‘f“ n[u.'ﬁgglé ﬁ%ahlég%}i a&@ Be;félygﬂg rghaﬁﬁﬁoeﬂi%ﬁ of fibse proteins.

re nuclelrc acrd pro e to nuclelc
id I I di
acd i eoul e obyShah R 3 NGRS N0 o
R O DAl O0KAG Bl AN elsion
proting 3 oo A e bl hd BN o AR Ee
potential]g/rvgﬁlgﬁe Bt ¢ e(?%i‘xb{}? Qld%g%%nt 6’#?%5 b%sji&%d}ay gi?rﬂos%.t hol ogs
onprise a ast one gene encoding a protern chosen
R hR e R g de e R gl o sopovising

obtaining];ainlf%lg giia:icl sz?nq%/ﬁ %E)mgalpué iv? I%II&: a?s%zpﬁ%i tlrlltgsoafﬂg){eg re %ffgrg etia(i) rﬁxéaqle)srsi%n of at

I es eas (0]
ot one 88 Sl R B AT 0 SFR HSOLGT R s
R T TLUMA TP N R MR

kit,for diagnosis of liver fibrosis and/or cirrhosis
rising one or nore antibodi es as descri bed above,

and/or cixg_
wherejn the human orthql ogs co i se at, | east ,qne gene
[Oé’ﬂﬁ o Br"é{‘de%lsét‘%‘?ﬂf?dﬂq g%?é e ‘8?%&‘6‘% RiC™ ‘Sﬁ’y gthe
) - NO 120. _014% The i nvention al so provi des .a. net hod of
biological sraple ﬁ)wh%fﬁre fgaﬁ;ﬁgqgwa of thg fugansyrtholags dgsprbed above, wherein the human
differential expression of at |east one _gene encodin
orthologsCOBIPEEGAt AeagtRHE EpRereeRASERproisinghpsen fromdhE [IHNQoo4 ~$5Q D NO: 120
and SEQ ID NO 42 - SEQ I D NO 63 and human orthol ogs .
[H1Rkralse proydapisiaditier Pranosing Wr Hbrosis pod/eneprhesis, whjchpgomprises one
| east one of the aforenentioned genes, contacting the
or more 1yigleje agidiiobes tathybeidigp toungleicapid mcg@pl@ﬁ A #il98g opp eerBepcoding a
the differential expression of the at | east one gene
protein cheserjEemn SESHEP N@: T hEERQIBINEY®8 apd human orthologs thereof and packaging

indicating use for detection of liver fibrosis and/or cirrhosis.
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the test conpound, wherein the decreased differentia
expression is an indication of halting or reversing

l'iver fibrosis and/or cirrhosis. [015] The invention
further provides a nethod of identifying a conmpound

that increases the differential expression of at

| east one gene encoding a protein chosen from SEQ ID
NO 1 - SEQIDNO 6 and SEQID NO 24 - SEQ ID NO

[A Jq aRdaiHERA k5 5}!‘}9'1'198{51"0; BenRhy 1i6Q @desﬁ'o&g piiVdioR thofe nucieic
| expréssing at |east one of the aforenentloned

acid prob9§£b%scri%9c{‘£lﬁ% Io1Qrei ¥Re G8hin MubRefcdnitise Qt%ﬂg%ﬁﬂ%eneaé?l@odéng a

determ ni ng whet her the d|fferent|al expression of th

protemcl?]seﬂﬁ@rﬁtSE@'lﬁc}@@ﬁe—'r C%ﬂl?ﬁl@a?@ﬁj in the presence of the

est conmpoun Increased differentia

[Olq ?B reﬁi%ﬁéﬁgtlénsﬁﬁﬂer E}gﬁcﬁegg !kl? ﬁgﬁ&llrg' IF/% A r0§1§ otle | osis that

_ rosi s and/ or C|rr tIO
comprise? gll}ﬁte(}%tnll%ﬁg%ngl})?&jllgsatﬂ% %g&%cfgf;)é rlHE :%%&%}hl Cﬁr ¥)404 +ncp(?ed% a gequence
e B 1 | A0 AR e i

1meﬁud§c: : ya%tg es %ﬁkhh%roqyentlon mnll be reallzed and
18Y Re 3’5 Heans of I}Ee el enent s and conblnatlons

O R0 %d%%%%sﬁs e
e e B e Y P A o
cl 8] Th

oS R R 1) e ooy

of t hi ec f.icatign [ ) rate seve
(B oS %mé@%&@r%# : f%ﬂ&g@fﬂliﬁ%d?'ﬁf Piosses the
. description, serve to | ai n th t he
dlfferennﬁwgﬁf&? TSR PRSP PR ABIDIEE {OT o Bed e Frara mo:
|t of a_bioch n1ca| anal of th erum of
23 and S SANGY T T 1 N FAmH oS SRS (s CE@P%JWPE@ gacell

with that of the control rats over a six-week t
expressing @t liegsgone c[f@lmforq:@@}t@ngi geges, cortacfing the @@hg{gh g %WOH'@ ound and
significant changes in gene expression and their human
determinipg tMhetherghe diffrsntépe sensespien ef e pideasbopergermis dpacaseshiitirgyesence of
results of mcroarray analysis and quantjtative
the test comppuadrihsreimtéie Jedrepsedifferpsiabexprrssien isap gtdpcgﬁgmfﬁla}t@g OT Teversing
fibrosis are not yet disclosed in public literature.
liver fibrgsfnf/omeibhesi@ is the result of interacting network
anal ysis for the proteins show ng significant changes
[016] elprimsstioniuither ptdvifishe oiethod plidentifinparemagouqd tist iecrgaps the
and i TRAQ proteonic (Table 3B) studies. Proteins in
differentiblespreetionorflat leake mtd fenechcbding b progriredhosm fotny FHOURINGY 1ha Wi TD NO:
not previously been reported to associate with |iver
6 and SEQAPWNG: 24r-eSEMEWN O #1 {pal lohmaBRitkfo SSESCRILRDENsiQEpiEing 2 cell
DRAW NGS [022] Figure 1A is a schematic illustration
expressin@fat PiNotie efabaaforembtionedghnes, nantdctibg the icgll with & sestscomipawtil, and
rat was either injected with DW three tines per week
determining fwhtfheetRe difiaeeatidl bxpression eRthe i Betwneggnd inverdagmd in the presence of the
triangles) or with normal saline as control. Rats were
test compbRhd) Rdereintle matdel diftbnas chpremivh i{ ahioditatda of halting or reversing liver

fibrosis and/or cirrhosis.



triangles, starting on day 11, which is referred to as
first week, until week six). Blood sanples were
col l ected for biochem cal assays (sunmary in Table 1)
and livers were excised and wei ghed. Livers 4 were
then either fixed in formal dehyde for histopathol ogy
or used to isolate RNA and protein for mcroarray and
I TRAQ proteom ¢ studies, respectively. [023] Figure |

[0@?} _IAcicﬂg;lngHﬁ) fly & Edlv%mﬁgé@lof e [ffl ﬁgﬁ v&n@bg}%‘t I?&‘B) inphr? WM the

ans ormng~ grow act or

descnptno%ﬁ}h%ﬁ&?g %nﬂltn%art %J"l(l)i% Mmﬁn Trome ﬁqﬁg d éﬁﬁ)%bn,%? m-ngbF] @amed by practice

pressi on, e ‘strongest

of the Inv%ﬁtpoéo %?ﬁt?' F&s ar[d%ﬁ\ﬂnta': LOM e 1g&nﬁgr&)¥yﬁl I_I»el}g?hzisd and attained Iay means of

0gl ca mnatlon results o Iver tiss
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necyr oi F tor% change is divided into three grades:
explain theguingig %0 § YN i | d and A(4-6) = noderate

necr0|nflannatory The fibrosis ch is divided into
two grades: F(O- 1§UNEH6FRHPFQEB¥F638%§ expansi on of

of &%ﬁaﬁéﬂ?ﬁwgf bFnpbiherstirlr of fRcRuh® f%%ﬁse@saﬁe? o
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027]. Figure 3B shows the npari son of Ti np].
proteomig ﬁﬁb’éistab‘ig these whosaTaPGIRde s £5¢ 1okyEY diselorigin ﬁl&lﬁi&ﬁmﬁ
the Q RT-PCR result and the m croarray_data, a

1084 dTabks&cla Hgarrel obtersne pehEoTk el vsiLion he §rqt§n%‘ﬁawg significant
For the Q RT-PCR assay of Ti ression |levels
changes ip peTResign By olighaucieptids BTy (ﬂgleéﬁ) @@P TR AQerojpemys (Jpble 3B)
al | gene expression, and are neasured by the |og scale
studies. Pyntetién thi geiworki identiged inree prpssnt studypchichyhs¥ eatpeviougly bpes reported
of two Tinpl transcripts, rc_All 69327 at and
to associaiewith 169 3gqrygreshofmimbieddd by circle and triangle), are
relative to the nean of all gene expression |evels,
and ar e neasBRIEF PESORIPTLANOF THHIRRABINGS t he | ef t
side of the plot. 5 [028] Figure 4A shows the vinentin
[8Rbrigut bh iy atchesaticnllppiianad trggiaertdpnr ipdicingdibsosisin rats. Each
2, 4, and 6 weeks as determ ned by i TRAQ proteom cs.
rat was eNfiomiicied va PN ghwon tinecres weekfopthzee consegutive frigtles (shywrjgeinverted
liver when rats were treated with DWN. &029 Fi gure 4B
triangles)sirowish notreel sding las capfrol\Petsey re Wrighedang kagsifigedrach Week (shown as
DWN-i nduced vi nentin expression.
triangles, starting on day 11, which is referred to as first week, until week six). Blood samples were

collected for biochemical assays (summary in Table 1) and livers were excised and weighed. Livers
4 .



The observed result matched with the trend neasured by
mass spectronetry in i TRAQ proteom c experinents.
[030] Figure 5 shows the result of Western bl ot

anal ysi s conparing the expression of carbonic
anhydrase | in human sera from normal volunteers and
frompatients with hepatitis B-related cirrhosis.
DESCRI PTI ON OF THE EMBODI MENTS Definitions [031] As

were therpéﬁngrbgﬁdqﬂ fbrm%lﬁgl he fo.mlisgg&}a{ag%f& alse%qmoﬁte Iﬁ@g%ﬁé plotin for

0gl ca ter Ia fromce

mlcroarraéJa?ﬁﬁ s C%?foté%ﬁ&?&ﬁdl%f rek %tr?‘ ject. The source of the

epending on the

[Og?Lt }I‘HCLH'!?, s]%n.&‘%a%pﬁtlpe r%élea%e 1!' L(S' i‘l‘sﬂgﬁéﬁggtﬂt of THRI (transforming

( sed ogi cal sanp ana
growth faltcp?‘lx"r—%g -treatecg ats stho%vrsngt el‘ levgl oﬁhgéf g(ﬁ)re!sgmf? G s?rgngest known

d gbgra%% buffer and kept at 4C at -20C, at -7OC or
inducer o Si&ryogeni ¢ i qui ds, such as liquid nitrogen or

[&ggﬂ_g[%'l%urﬁg?{b g%)\ﬁsstl-n%{:igtgg?ﬁcr 0 engag}ti%on Eﬁgt?lkﬁ oéz%%rcus%ucs from DMN-
et T B SO TR DB PP O S 3P PR Bl 6P o v

oo SRS ki VST e A L ahe RAIEAS,

cer ebr ospi pal nucus,
et ot iescterh rpy R Moo e ep O Pt tind
| es. [032] As used herein, the & " patient’
ow), aﬂd ﬂ“% 2y §hange SCOFRS FrPAITTSSRFe AR F‘?f'ﬁ‘l’ce (g laBUf’Wn ot
limted to human, prinates, donestic na ,
(Q2Sb a2} sy Slbe hspone tom fw@%ahmo@q#eﬁe results are
term"differential expression” refers to gene
ranked bt eapsieo f he ReareieflanmmptoryiRhgnsp @dividedjpigthapnepdisafi0= H?ne A1-3)=
both RNA/ nRNA and protein | evels as compared.to norna
mild and déh )= Bodergse eesmiimflamuentqyy., Thmfitrody dangsds Sividge é%‘a@@ades F(0-1)=
gene expression on the RNA/ nRNA | evel, protein |evel,
normal toofibroyscrhanign of Fgal s, B@oi)e |bndseef¢éq>sss to [frgguept tridsingeprosis with
herein, the terns "gene" and "gene encodi ng a protein"
nodule farmftin. fToe fatty changk éisbowr Rschressrag e Arsencs(+/plo i spmberef gt is counted
with a functional role in encoding or transcribing a
and used pr glaalate thi becaéage ofmts in eash istrnstholagiralidyel at gedhdings podtitds
responsi bl e for encoding a functional protein of
0267 t BEigure SEGhO W thibdendrogomi 9f two p@mdmdmdé'fﬁYtShe(Zﬁ@cge@ gxpression
aci ds responsi ble for encoding or expressing a protein
patterns fodm deMMNrindie€d filldositNDedel eratsucl ei ¢ aci d sequence may
contai n normal sequences as well as genetic
[@bhoFipmt BBiskevathé dintparisoncf $imz /r{tissoamhibitod dfingdtdlloprotainase 1)
term nation regions, pronoter sequences, other
expressich@@iicai e YQ-REPGRNEast and theuhicgybieayedijan aeit gaoé gorenslahe@ between the
the gene. [035] As used herein, the term "human
two Tesuldy it WA Tof @E X BTPORasQOLE EH{pA) ehipisibhl terels (enkedygheiqnare) are
t he non- human gene and the human gene are derived from

relative t8 theinitgh 61 ANERS bApdssigRMAd bR ridagirddASi the BEEEI o€ AglitGlde of the plot.
of human and non- human, and the human genes have the

The expre@IB8 I§WRGE v Timp! transcripts, re_AI169327_at andre_Al169327_g_at (marked by

circle and triangie), are relative to the mean of all gene expression levels, and are measured by the scale

indicated on the left side of the plot.



[036] As used herein, the term"probes" refers to
hybri di zati on probes that are oligonucl eotides that
bind in a base-specific manner to a conpl enentary
strand of nucleic acid. Such probes al so include
pepti de nucleic acids, as described in N elsen et al.
1991, (13), and other nucleic acid anal ogs and
nucleic acid mnetics. See, e.g., US. Pat. No.

[0?6% %ﬁlgn%g ;F A Sl dv%tg? vi§nentu§ %gpe%lf% Ie‘tﬂosh ﬁ'ﬁ(ﬂq thte{ij glljcﬁoroﬁﬂglerats at2, 4,

nucleic aci

and 6 wedld 2§ 8 ned Vi 1% fso erg'égt% x? SI&JH 1n?1%£s§8 gﬁl tg 3.4-fold in the

mtoc rla nucl el c acl

hvmwﬂw§555%5%$ﬁ§£@gﬁﬁ#ﬁﬂﬁa"p!e as_mell as synthetic nucleic

cleic aC|d enconpasses either or

RR} s P B e tdt oot RiERDo PF BT R Gvimpiin xpresion
The obsei R RS e g*gatﬁﬁgﬂn'?né?aéwgf R Ao goreomie

material conprising external |abeling and interna
experimel§t erj al in the container, including but not |inited
to instructions for ysin t. 039] As used :
{Oﬁg]r eFlgpre £ feevsdhgresull i"%ﬁg%}" blotraép,p y$ig cqapazipg the expression of carbonic
i munogl obulin or a fragnent or a dery&atlve there

anhydrasg g humag ﬁ%%\ggrg élom v%laptﬁeﬂ%mdl fipm E%ﬁ,ﬁlis wd rli]ﬁpaélltils B—relateg cirrhosis,

anti gen-bi ndi n g site er I’\flgroduced in vitro or
in vivo. The P ﬁﬁﬁ#ﬁ’&%é’?m@tﬂ OPIMENTH t ed to,
..pol ycl onal, nonoclonal, nonospecific, polyspecific,
LEﬁmﬂﬁ@%anized single chain chineric synt heti c,
reconbi n brid, nutated aft d. antj bodi
(0% Flo ABHH he h"éﬂ‘t"at o™ EP@%“’?IH?:‘PE}Be@ logicalghat Sallected
such as Fab, FE(ab')2, Ev, cEy ﬁ& anpd ot her
from cells, HpSups, Gy OTg#ng tsngf%aTherseP%F R 'Qﬁg olpgitaksiamg err@ay vary depending on
function, i.e., the ability to bind a specif
the particylat SygwiPmSTFRR fif SUbjers FP ‘?erdé‘iﬁﬁ‘%??tis %@Plagle@ﬁﬁwlg@aaﬁe analyzed

anti gen-bi ndi ng donmai n art an_anti body
lmmedlatﬁlma@erur is takpmytor éfef?sr ifssggedthe ﬁ@nﬁe m&g bg %lgiam%wh %?-Ppropnate
t he specific binding between the antibody and the
storage buffir, 458 kept Ahd & ol - a%‘“ﬁg B -ARfIChgr erswin qayasppi Balidy sechp fifud sitrogen
an antibody |ight chain variable region %VL) and an
or liquid eliin del gnersehpdingnhitie biclegicab pasnegrorengpf blosdysswer, or plgsma. In
does not necessarily have to conprise both. For
another emRedipbd, the bistpgival semglefehyanniis otiy bibpsypirtissuc savimnd¢. sngdditional
only of a VH domain, but still retains sone
embodiment$ oigbhinkentidhsthe biclegicalsample mapigonsist elamingtici fgd yilk] 9livd,
As used herein, the term"specifically binds,” or the
cercbrospliiak 8yid hpmpls, swhatt muans, spadvéad fibidslaérimatdluidg ongsher xlitibel spacgmens or
relatively stable under physiologic conditions (e.g.,
samples. a stabl e anti gen/anti body conplex). The termis also
appl i cabl e where, for exanple, an antigen-bindi ng
[OdDInedsusedhesgindhd o fmtierd” pedert oauthatmalapiatiopd inciiing buk sot limited
found on a nunber of nol ecules. Thus, an anti body nay
to humanseadtés, dahdsyic MamthaRkbdrtbs manmdl€iers when it binds to
an epitope present in each. Specific binding is
o harsanised hazef, thytefin S@ffeeitiay exprdssibeT iafetd t6 BeneGlii@ssion on the
i ncluding high affinity binding wwith a | ow to noderate
RNA/mRBRDRES  proteiosia 8€bdith BNBIHARNAGE protdiis14adll 3 @mip@:S8 to normal gene
sel ective interaction, and may have a low affinity
with a noderate to high capacity. Typically, binding
is considered specific when the affinity is at |east
105 M1, 106 M1, o7 M1 or |0s Mr1l. |If necessary,
non- speci fi ¢ binding can be reduced w t hout
substantially affecting specific binding by



varying the binding conditions. Such conditions are
known in the art, and a skilled artisan using routine
techni ques can sel ect appropriate conditions. The
conditions are usually defined in ternms of
concentrations of antibodies, ionic strength of the
solution, tenperature, tine allowed for binding,
concentration of non-related nolecules (e.g., blocking

expressio?lgg?.t h § g&%&e@.& (fé@tre gan % r@ss% OW%RIQWX ’Ieé?? grcottezlplevel, or
both RNAEN AL t|%rn§ﬂﬂg‘f’e?¥én3t ants of Antl body- Anti gen 8

I'nterac ct Solvent Viscosity," J. |nmunol

L
sequenceé»r 201% glﬁa fulngtti(%réﬁr% 6 'l n 0!1#1% §P&%l%éf@}:&h£ﬂg§[gg§? g.g'lre] 5.6116 may

MTUNOSOr ben

ENncompass aglﬁfxe m}%gal 3%1%3 %s.[qgné}bie 0411)d1n a%' gt?ong o'qrgtieﬂl’of tcgr?aili ﬁé(ng NO or

orm
only = pEJiRRAE nﬁsww%&w&ﬁ%ﬁ eesﬂﬂdd i °§%ﬁ#§*ﬂ%&&°§°”r ﬁ% pgnSEQ D
NO. Thecr&y(g]'%ccacndﬁfxgv;eqe rBeiy ng arggg%l Isgqeu%%cre %@f Itggge '% @ normahtles within

] de . backbgnes, single chain protein as wel
exons, iR FHRET ST SOyl MG (3B (BB BY s fess o
i i.ntact . protein nolecule. [042] As used herein, the
unique ac{l‘&"’?ﬁ“‘% 68’(‘?@“’? efers to a substance conprising one
nore chem cal elenents_in anﬁyproportlo

and of
Oéﬁl/ At e bupa, the ER (g Bielon ety fRircagespan yman gene wherein
bi cyclic, . _branched or strajght in. conpQu
the non-mﬁ% gensepd fieduman geig PrrrEed 1%&% B‘EfﬁﬂI BEIs 1y &Pé%sgwmmon
to a conposition conprising one or nore chemca
ancestor @ff hupgp prd nosriwmsn, g the Iyaap gFyep haysiherRsdmeton
herbal /pl ant extractions, or both chem cal el enents )
[03AL Arayssdhorpinhe tean Sprebrss eders i lyprdizatig @robesthploes Fhigapupleotides
~ [043] Chronic liver disease is a_common and )
that bind pos eage-recifip aaneiae a prrameraentay styenil of nupigic acifh\Saich pw@gﬁtalso include
of hepat ocel | ul ar carC|nonaSéktﬁ% i's generally
peptide npeleie aeldel abdestribed in Wicken ¢/lvbsifR], (Whh & adlese guddeic agid pnqdogs and
end stage of fibrosis. The sane proteins are expressed
nucleic a¢if riiwetiesc e igs UsS. BeidNo.i 56908, widtHein inserpprated gengm by reference.
expression of these proteins during liver fibrosis are
[ hrdswedd hacingbaterth {nuvieidesid refersitd anrDMA or BNASNRING, for example,
assist in the diagnosis of fibrosis and/or cirrhosis.
chromosochied, sitactiyndoielyiving awd/otrbattesal @stleibh¢id hresamt indissw shinplers well as
fibrosis nodel. Dinethylnitrosami ne (DW), a
synthetic mo¢leig ecidd. Chiederhepadleit acid’ hencordpass:e dithen of trdugteandsadéf a double stranded
necroi nfl ammatory and hepatic fibrosis, as described
nucleic atit mbézlg ued influlds aaf fagmenf diportiortuf et intt Auckaioastd mokocldd.
for studying human |iver damage (15). During a
[0SBX - AEed hirtiR, tROtdHS Epackigiito? Pefert gbreilly ad packddipohgdiat abmprising
and quantitative RT-PCR anal yses confirnmed the
external labing enviategfal RepAdlicthE chitsifdrSintladihgBut af limisdde instructions for using
system 9 [044] The microarray and the i TRAQ
thekit. quantitative proteom cs technol ogy were used. The
i TRAQ technol ogy permts the identification of
[0391 t)txi_plhsed RéEreth Sh&rataribedys dferd tb BB indGunwglobul@bortaagment or a
el ative
derivative thereof, and encompasses any polypeptide comprising an antigen-binding site, whether
7



quantification of these proteins. Applied Biosystens

i TRAQ Reagents are a nmultiplexed set of four isobaric
reagents. The four reagents are ani ne-specific and
yi el d | abel ed peptides. The | abel ed peptides are
identical in mass and hence also identical in single
M5 node. They produce strong, diagnostic, |ow nass
NB/NB signature ions allow ng for quantification of up

produced[d% Vi m vz efh%?énn 1ﬁ£r€&e‘§sou§is% ﬁn"i'l}%%qgﬁa:p clonal, monoclonal,

erences I n
monospecl %gpﬂ) y%é&:lt‘izhﬁrﬁ%rézeg rs?r%?ecéhai oﬁn}eﬂacaﬁ (’t)hﬁgg %ﬁé&?‘nbglragpﬁ}ébrﬁ mutated,
fr. m. one. faur, ne
and grafl:e& pl{?’\é elgs él?le aggec})oﬁ% also é%crlr%d%ggrﬁléjrg% fé'gg%ge%ts s§ch C?Fi:gb %}A%}) )2, Fy,
anaIyS|s of nmultiple peptides per proteln |npro
scFv, Fdtddd, gl atheg aptihody fagm Faeipin pRtgsh (niimg fungiign, 1.e., the ablhty to bind
mul ti-sanple capability of the i TRAQ technol o
a specifiqggend dypialiag! érag@ﬁ%weu Id sempriss R ﬁwgésrﬁfnég’g%wam Le. apart of
profile of different liver states sinultaneously.
an annbopmxr@]ecqih dhaprerairisesraglieg acisirpspenstblptor the specdfic iRdingbefgey the
simlar to the human |iver study nodel, and thus
antibody phchihe Aefigeh.r Spentigen-bisdinglomain tyricadly RemprFset 1 stibedy light chain
applications. This study enployed DMN, a potent
variable nepinn Gépiotd 2h entfhegnbaypiain variabls regisndVe) oweyers it fpes gpigecessarily
(17, 18). DWN has been denonstrated to induce liver

have to cEapREdotha Fotlédmplida &J-GllehBé ahtibedy feaphiehi cabikty oflly 0F £ Nt ddmain, but
be useful for the study of human fibrosis formation

still retan(sls%ﬁié Anti %ﬁ?{%ﬁbﬁ) pedle ?JP@QV ftibbdyS0, the serum

_ S|gn| ant ifferences in
(Iﬁﬁ]o r1§§1§3'39 Fergig &1@% el:ﬂﬁgﬁl{y bﬁﬂdg “ gxsfélg }]1{3? z mﬁ?@i&#gﬁﬁﬁw forma
complex gha. is aegamrelaj( s?a%[mim? Hﬁ&@%g g%n%g{é)?% e@ﬂ%%e Iraéﬁ%t?llanﬁbody complex).

the e B hcagye e BRI AR R g
epitope, am?las 5P aﬁlﬁ?ﬁgﬁ?mo&c@@ T anaﬁ’u oﬁgpnaatH %Iiegu%rﬁ%%d multiple
protens ﬁ?ﬁ&ﬁﬁ@ﬁ%ﬁg B T RPOHBTRC TR é%%% i g%ria%ﬁad%%%%m gelective
interactiogpql.‘}'t-l%'é'nﬁ}ggrfgf}tit ha‘gff%ﬁgxg ing 1 W ?{owf ﬂoglﬁjoggﬁiuge@gﬁﬁ%@rﬁon@é’clﬁc binding is
usuallyagﬁéggﬁ#éwifgefp@aé e g@dgﬁie(:t@g’gwwﬁ AaGsaieg b FeerS:

, iyer fibrotic_injur Results o P ] 8 1 w1
Typically, g’fﬂéﬁnﬁﬁﬁ"ém%“é%ﬂr%?ﬁmﬁﬁﬁf ELhpaffRE s blﬁ?saiﬁ’ﬁé é%ywﬁg@l%l\ﬁff or 10" M.
t he dlfferentlally expressed genes idengified |g %hls
If necessagy, j@y-spFilin binding saape aqﬁlacﬁérvmhewr%%an&a‘& ghingsReeiepipding by
) roven to be related to fibrosis or cirrhosis. The . )
varying thebipding eRydirgDs. ayueh penditipat are Kpeyyn ia dhe agt, @W skjlied peisey wsing routine
Conbining all the information obtained bot h
techniquesicart esdact appropnigie gordiiang athacongifionseenyseall X@éh%ﬂé@?’? of
sixty-three (63) genes were selected, all of which
concentrafivovefcintibagissf ipeia sirengthad Hesolution mpéwr@ imyeflgpedfor binding,
DWN-treated and DMN- untreated groups, but have not
concentrifion of penerglatad shojeculep g Adocking aggnty suelopscervrrealbymin of wilk egsein), and
to liver fibrosis or cirrhosis (Table 2). The 63
so forth. Jeneg.,iMorpMt ek, ¢ TheMairiatlienta pr Kinetr RiteiGongents of Aydibedy-Antigen
expression on the RNA/nRNA |evel and/or the protein
| evel when conpared to norn%I gene expression. Sone
genes are up-regulated while others are
down-regul ated. Those 63 rat genes were converted into
their human



ort hol og genes according to the orthol og assertions
fromthe EnseEMBL and Honol oGene database (Table 2 -
SEQIDNO | - SEQID NO 120). [047] Thus the

i nvention provides a nethod for detecting liver
fibrotic injury based on the liver injury-related
differential gene expression study described herein.
In the detection nethod, differential expression of a

Interactid§ RenN&H SQIQEIR g/ié%ﬁgﬁe’t.)e‘rrﬁhlzt&%f? bﬂeg@ g1Ab f:g@( 195'%2 !géﬂd aZh]yﬁrll% et al.,

expression of the“tul ength gene encod

« | rdel . e i i
e B RSl Rl o G S5 0 et o

e DL RISl o g b
[(ggﬁ_:oﬁsgﬁsgg %erglﬁ::@le ?enfq“‘?a s ) P%lgiﬁg?cai?tﬁﬂlléf IE{)@?}E of amino acids,

er ent express east
i LSBT SRR AL LB RO i i
s 35 S LSRR AL SRR ol U PO o B P i
sty BERS3UBrARSIS BRSSP b B 7 g

. C rrposis by assaying the sanple for differential
P“”mnnﬁ&ﬁFSSsion of at |east one gene encoding a protein

(B EP s P T  ABEb 08  R TRSp S5  Por
. oteins identified,in this stud an be der.ived fr.o .
chernical eleshegts 4wy RRQHOFHS™ 206 AATS SERALHR 1o P EAL e o puslis i yelic,

branched\%fr tstpfitiél‘ﬁ é{lal.llp..b ' ﬁ:g%ggfglld Ng%l%/e gagtatglg z’gglg%glgl %}Llléc’ c/:ongp%ggcl fﬂs%rrefcrs toa

http:// www. ncbi.nlmnjh. gov/entrez/query. fcgi ?db=honol
COmpOSIOY CHBPIITIRAY)° OF Ao qfé‘elﬁ}cé RSPt i"‘g’r‘f 1?%‘??&(?‘%8 ?ements or
differential gene expression_na QF assayed by )
herbal/plant grEeHTs: FrdRinphemipal slemsnts spd herpaliplant depenty @ sirctions.
anal ysis such as mcroarray, Q RT-PCR |CAT and
Embodimemig) or any ot her .appropriate nethods known to one
skilled in the art. [051] In another enbodi nent, the
(4B Phrprim liyes|diseass isasogunoayend potemtially [sthabgrablamiip A sigr The
i ncreased expression of one or nore genes encoding a.
developnpnifdicpetesisbderratcingmasECC) b emmrally precgied iyhepadc cirdhogipgvhich ocours
SEQ ID NO 42 - SEQ ID NO 63 and hunman ort hol ogs
at the enq stameodfibrogife Tl same e tdinsareerpragsed ipbak sirpsis anddipeasiss Changes in
the presence of liver fibrosis and/or cirrhosis. In
gene expieestionanf dlidseproteins ddiimelmmer fibreeis i vramineito idshifyasarkarpof liver fibrosis
assaying for the increased expression of at |east one
to assist ig dhralimnondefifprasismndbecinheivo Jba stidpmagir evitiuihesstablishment of a liver
orthol ogs conprising SEQID NO 68 - SEQ ID NO 82 and
fibrosis nBi3€). IIDmMBYInitEGaminSHEIDING aMen-gaRBoxid Ep@btoXingisiusadgn iridoce rat
al so provides, in another enbodi nent, assaying for the
necroinflsiammtoryema hegaiio fibmeis, ad descabeida Jeaxqreb A M.analo {14y véichris a known
nore genes encoding a protein chosen fromSEQ ID NO 1
model for stSfy@gl Hombiliver@amage (SHQDuBnEsix Akelk tifiEGhdrk2, hitopatholagichl,
human orthol ogs thereof, wherein the decreased
biochemieN RhE §iEintativeSRIPPER ahalidee cqified eibe imdfdehde\of hegatib i®bis in the rat
and/or cirrhosis. In yet another enbodi nent, the
model sybtdMention rel ates to assaying for the decreased
expression of at |east one gene encoding a protein
chosen fromthe human orthol ogs conmprising SEQ I D NO
64 - SEQ ID NO 67 and SEQ IgpD NO. 83 - SEQ ID NO 99.
[053] The invention also provides a clustering of the
genes by functional groups. Thus, the




i nvention provides a nethod of detecting liver
fibrosis and/or cirrhosis conprising assaying a

bi ol ogi cal sanple for differential expression of at

| east one gene encoding a protein that functions in
cancer, cell cycle, and cell norphol ogy chosen from
sequences conprising SEQID NO 9, SEQ ID NO 69, SEQ
ID NGO 12, SEQID NO 72, SEQID NGO 4, SEQ ID NC

) AR i R i oy 389,
ITRAQ tﬁ%ﬁ%lh@ ;B\ég%@@ﬁicé im!éi?,or{@é%ﬂﬁ%e R@%QE'fPth’g%neé 1%5, i&g&,{lio zQ the relative

quantiﬁcgt?%ml c{?‘ tl%%eiolgéfgﬁgf};g é%}ggeﬁ?orlﬁ)s&%{%g i’[%%%k%gh%t? ng a5 gyeg S&of four

e ry, ofr gan injury an
isobaric ﬁ%%%g{fg&h%&b?fefﬁ%%oﬁe?g?&%%%kﬁggw&g?ab%%ggﬁs@'ﬁ%gﬂgigeie@ peptides
S I D NO, .14 EQ | D IR = O | . :
r e S PR AR, R e g e e o
e R P AR —

i cancer

Quanﬁﬁc?g% ils III?BI cB'H]B‘} gfﬁ);}?e cﬁé?r%&{egingg?%dgf c%%%%cigug géogg(g é?{'ﬁ, 1.e, ptoduct ions
eI P e R R MR G s
npni g B R e e SRR G SRS Mg
improves&tgggggg%%f; B%E%e Il%&?ﬁ%@gg%giz lti@%m > ,a15) 1%9815?81'!3 53[‘ Ef‘&gitechnology

.. functions in |lipid nmetabolism ml | ol ecul e

provides pWg¥ FreiAmpereybe Rt fsPEessAnarokle aﬁé‘ﬁw l¥Roalss spfneously.
sequences conprising SEQ ID NQ 25, SEQ ID NO 84, SEQ
(9460 NEye ragrle! spmtpye e PREGRYL SURENds vesy Riewilap tp, thesmmmaniivegstudy model,
86, SEQ ID NO 47, SEQ ID NO 105, SEQ ID NO._ 36, SE?)

and thus fipslings frogythisstady ca hqor Rumgan el appligationss Thisstydy pragjoyed DMN, a
53, SEQID NO 111, SEQ ID NO, 37, SEQ 1D NO 95, SEQ

potent nopfgepgpXig qpagglt_t:@iq, ] wlagélyerai'ﬂ)gosgg@ 18- N\ }@@b?enéilq@o&strated to
protein that functions in cancer, cellular novenent,

induce lives dirodegranidip wechalsorgs pecs|cppiically paveate sepseli fagihe study of human
sequences conprising SEQID NO 59, SEQID NO 117,

fibrosis fSEGHMD( IM3545)) asmentidDedudovd. 041so, SEGerunDmpRers $git stom@d pipnificant
NG 89, SEQID NO 52, SEQ ID NO 110, SEQ ID NO 58,

differenc@E@ekiDedOn i the rat BEQ fibrdSis®debBtab ey inpdhinendy a3ompmEed fOhe
NO 39, SEQID NO 97, SEQID NO 56, SEQ ID NO 114,

controls, $&QableD, NOthcsZme sgram SECkek-JoNODmah 1§ ¢r filiregyn ogt, the titeen serum
[054] The invention also provides diagnostic kits

markers dfadthmching ghttdneic geriesetarthomimseo (@O T gliwsie pivede tratsaimase (GPT),

~I'n one enbodinent, there is a kit for diagnosing |iver

total bilidibily adlsiline pindplarase (AK IO dpHobtiatacms RCP s eetopreteirn(ATRY bvod urea
nucl ei c acid probes that hybridize to nucleic acid

nitrogen (BINE); thodstedd] (BHOLE &tateddeydiegenase (LDH), gtpbalin, prodlireinbin time (PT)
mar ker chosen fromSEQ ID NGO 1 - SEQID NGO 63 and

and bloo PERRQPLIR | 0@S thdaskat idenitied faakaRisigy tatieqadd 6 didghee liver
use for detecting liver fibrosis. The kit can detect

fibrosis ah@er dirthdserigRldaadds. expression, e.g., the up-regul ation
or down-regul ati on, of these genes, wherein the
differential expression would 13

10



suggest liver fibrosis and/or cirrhosis. In another
enbodi nent, the invention also provides a kit for

di agnosing fibrosis and/or cirrhosis conprising
nucl ei c acid probes that hybridize to nucleic acid
nol ecul es of at | east one gene encoding a protein
mar ker chosen fromSEQ ID NGO 1 - SEQID NO 63 and
human orthol ogs thereof. The differential expression

Demcﬁﬁgmkgsigenes woul d suggest fibrosis and/or cirrhosis.

er enbodi nent, the diagnostic kit conprises

{Oﬁﬁﬁl ele %a%%rlﬁ aﬂxﬁi £ﬁt‘ft" e%%'eﬂ y@?oﬁﬁés ats gﬁ)‘inarﬂys%ll ﬂ}e{- ﬁbrgﬁc njury.

es 0 east one gene enc

Results ogg%l{i\%e%erg t ﬁ%{iic IR 3 g%mp glﬁgﬁﬁfgg?g?i%ﬂn{nﬁ%pressed

genes 1den gedqrsi It Rs s%ucp /bgrgrﬁl(c:%ogt%] osnlg Hrotio%??s] agﬁr%gcqblaﬁ lbg%yprgx%P to be related to

ni-que's

fibrosis oagzrrh&m%’ Tﬁ%%rﬂadnqm%ZWpaﬁdfggyﬁt gglttgcf' %?Jtr gon%blgﬂjlg all the

i tate detect
informati P iRy ot mmmfw At et B G eR e PRk sty s (69 genes
e The probes can rid
ware Seleﬁ*a@w SES50h i sizaifertc Rasgean s’f@Fﬁswa?f’e‘a”Pe*bﬁW-ﬁfﬂl%\%&s DMY-
a doubl e stranded nucleic . acid
untreate:dI gmﬂp&&)gt lgihrg n?trbgwﬁpog#y rﬁqu{cfi %ararfht%[ﬁu{edrfl éeia(tmﬁ &\1@{ glbrosxs or
aci d nol ecul e. [056 Nuc ic.acid brldlzatlonl
oirthosis 6’%&#@8@ ebhaR? ssnesn OoRGeR Efhaisfavass iftEiepsaR RptesEPigHFion on the
erature, or organic solvents, in addition to the
RNA/mRMs vel grierthe praten Irvsh yhen compard to rmelksean pxprpsion. Some genes are
strands, and the nunber of nucl eotide base m smatches
up-regulagedriiile Riheprara s igeuated Hiess & et gapucre ganvgjted intogheir human
readi |y appreciated by those skilled in the art
ortholog mymes sqafing te b arthlomasseions igmuhe EREMRIn ardHemeloBensdatabase
osition of the nucleic acid, which can be
(Table 2 "dﬁEnErIﬁiN%d HJEQ B2 NQ: d2ds wel | known in the art.
Ceneral |y, stringency can be altered or controlled by,
[Ofdk TBwathslieyentinarirprides aimeghod donsistegting livenfilbrotiginjury based on the Hiver
concentration during hybridization and washi ng. For
injury-related diffessntial gemendspressionoatudyfdessiibed lieemip elndhadetechiorgmethedy differential
salt concentration increases stringency. Such
expressiog ofigl g¢niconedinga proteiwinclules difenentik triression nf thi &illdengtiagahe encoding
can be found in, for exanple, Strauss, WM
a full lengthptotdidozatoriom ofitelgeRachicoding 4 patigy efflaspriiteinn Cur r ent
Protocols in Ml ecular Biology 6.3.1-6.3.6, (John
[Ov8] eAccdrdBigins thelihveénti @306)ides Bandthod @il deierding hider fivorsasquéd/oudrrhosis
conditions as described in the art can be used. [057]
comprisifybbexangpd BiobEicsltshinplg éoin dpdientdind asdaging dereiple dnsliffesential
hybridi zation in 0.1xSSC (15 mM sodium chloride/1.5
expressiof v SQekistie @riie b ®)ingod pro@in chbseh HGHESEQ INNOh & o SBQ@IPING: 63 and
of stringent hybridization 14 conditions is
human oréioigh Hereat, iwdiareiBe diffelehtia bxpessioh bf Rt Q%s{ ok Ferw stggestd e presence of
SSC (150 MM Nadl, 15 mM sodiumcitrate), 50 nmM sodi um
liver fibrddRaSRBAEAhEIN I afbther DrtbdMEA tHE inSerBioh piovides a heHod Ve délecting liver
dextran sulfate, and 20 g/m denatured, sheared

fibrosis aﬁ@bﬁmﬁh&@%%% the @hrhSlves dmefemslmxﬁ@sswm o? afli¥asBSfe d@he encoding a
about 65C. Highly strlngent condi ti ons can i ncl ude,

protein chddén RSB NR!IRmaR chipridinhl SEQ IPNOK 64 8 SEQ ITER001 20,
formam de) in 6X SSC (where 20X SSC contains 3.0 M
NaCl and 0.3 Msodiumcitrate), 1% (wv) sodi um
dodecyl sulfate (SDS) at 6pC for about 8 hours (or
nore), followed by one or nore washes in 0.2 X SSC,
0.1% SDS at 65C



[058] Moderately stringent hybridization conditions
permt a nucleic acid to bind a conplenentary nucleic
acid that has at |east about 60% at |east about 75%
at | east about 85% or greater than about 90%
identity to the conplenentary nucleic acid. Stringency
of hybridization is generally reduced by decreasing
hybridi zati on and washing tenperatures, adding

[64@; MRER odeid1d %f #abé?{s xcge'nﬁﬁ‘éd 0 hiPihdyan b@&eﬂv@@ £8A%hd \@arch using

t concentr washi ng buffer, either

gene/pro'teﬁ}g(j.anvﬂl'lg Balb) %tabla& at Wég%&l’ %ﬁ& %l:)%eéﬁnﬁé/ RERLr with the

trons can inclu ueous

AR S
B IR Pt s s
R g&%%ﬁ@%% LB 25

LM soni c

iTRAQ, gfo%lef%th&@wffpaa SRR R RIBRRECT 07, Cu )
6
ta&zﬁv egb(‘%g F ?t{edn}l:&e?l (8151' ]?a.%algo asgay%ns Irtge %;efgwflgncm ({r increased
oo eI i P 3 HAGE- P8 o s

$5Q D §a s SO o B @ L?%%'?hgfeg% %PFIEB‘st‘%mE"S?FS? CETTRgon

one or nor i bodi s that s CIfIC bj.nd to at .
suggests g fefscngio o1 Ems?%rfﬁls endBiiet °Sk§y S i sl By e Fiygption oot
to assayif?gE] Iggfnll\(lzcr)%{:\ﬁ%p q:_xaxfefsqﬁcgjro aggﬁsﬁ PRgy an(e‘j Brg;g gpggtf%) gl?o%en from the human

icates_use for detection of liver fi S
onhorog%mm@@gss QTR N iR Ne eI SHL Man {00 -+ H2 %? o 120.
nprises one or nore anti bodi es that specifical
[%2& dThinggntipp alsq Prawée%mﬂthefcﬁnth?@fff@g ﬁ%seafl’ég fr‘?f &fﬁée}ffe degulation or
a sequence chosen from SEQ I D, NO
decreasei oxpresging of eRetTraIre geaprediag %)E@F@H’gﬁhﬁffﬂtff?gt SEQ @P 815% ds SEQ ID NO:
use for detection of liver fibrosis and/or cirrhosis.
6 and SEQ) F¥ NPt 7 SEQ TR Rk 44 andhurem ortheless themels wherelg dag dsorepssd expression
presence of fibrosis and/or cirrhosis. [060] The
suggests fretrirgserticas livgy dibrdsis end/er dimeosisy &t it aroties pbodineny; the mvepsion relates
monocl onal or polyclonal techniques known to one
to assayigk for Kedle¢rased expagssion gfad lfaﬁtonb@@y epepdinga@ prefpia chegemfremn the human
radi oi sotopes such as 355, '4C, 1251, 3H, and 1311,
orthologuisinmyyising SEQIOMO tde sSE2 82 NCb 62 aidrSEQ D Mfx $PrSEQJBINO] 99.
I mmunol ogy (20), as an exanple. The radioactivity can
[058] nElasiuyendou slsmprosidesw dlisteaing ofithe genss by finctitme] grounisb Giys, the
may al so be fluorescently |abeled by, for exanple,
invention proeidesy ththothell dateeting(levar fipounandfoe biathesy comfeixiag afReying a biological
rhodam ne, fluorescein, dansyl, Lissam ne,
sample fordifférbnifab s:pRasiop bl teastyphé gene kncoding agestein ittt functions in cancer, cell
comercially avail able fluorophores such SPECTRUM
cycle, an@RANGG{phplogy choSEFSHRk il &fcEFdNaipyisiag SEQIDAND: y SEQUB N@f69, SEQ ID
any one or nore of the above. The fluorescent | abels
NO: 12, SBQ IbeN@:onj SERIRNC: ¢, SEE IAND: R EEQRI NQ: 1HSEQADND(IseSEQ ID
di sclosed in Current Protocols in Inmmunol ogy, supra.,
NO: 7, SRy Inexengs, SEQRD N 69 cSHE B tian 7R SEUANNOf 5,8EQ WNOg6@ SEQ ID NO:
fluorimeter. [061] Differential protein expression
20, SEQBYWIE BsSEY €0l NS AGENID K0odE § SEQ IDING:@TyEd SEQEENO: 80; a protein
12




met hods known in the art, such as Western blotting or
enzynme-| i nked i nmmunosor bent assay (ELI SA). Wstern
blotting begins with an el ectrophoresis step, where
proteins froma biological sanple of interest are
separated on the basis of size and el ectromagnetic
charge by sodi um dodecyl sulfate-polyacrylam de ge
el ectrophoresi s (SDS-PAGE), according to standard

that funcggﬁshf? E%UEI%QM&%F\I sh@aﬁ n%fe%ule %%%xen‘RY MA&IW A8ab91'ermahtles

chosen ﬁ(aﬁa %v)renéc%%éﬁ Q( i Nek so, W@%@QEQ"I’B@@@ sEQMD NO: 64,

ore protelns by  SDS- P. The contents

SEQ ID ﬁbr Ebﬁ%Eg@b 1@6973t gﬁ mNAN n_gfaﬁf gﬁ@ Eb?]d'] '7I1r @ﬁr@\!eln%hﬂ?ﬁacﬂons in

DF, or er menbrane oOr I'ter sultable for

hcmatolog}c’éfa&l%( 9&: Qr%c%fae% ﬁérﬂ devk% B’ntehtrllgd cﬁénaﬁél@%ﬂ g&&@ ﬁgﬁ:lopment and

nown I n th art. e trans

function cr:ro%m g"g%kﬁ%wn O % grok?én? {htai\ég%tiog lﬁl%ﬁ%{‘ ?gl! ?ngl%gg? kBilel‘:fm’mlogwal
diseases gr%ﬂ{%n@' A&® filos heéen ffrlo%(nﬁsgq&seg%ees r%gﬁﬁﬁ%é]%i ;%&bo?] I'?EV%ﬁ?] 93@“ 44 SEQ ID NO:

102, SE ﬁSjN%t %és %ﬁm@g@ dﬁ%ﬁ(ﬁﬁfﬁ%{ﬁ&%bﬁ{)fﬂ%&% 31, SEQ ID
on MplgHl i, %.r:p Py SRS Ep 51 st
NO: 109,( LA@ a%%&?ﬂ%?ééﬁ%g eglné%? gt NUAL 1@? me%ab/_\islsm small

nd det ec

it SR R S e ST o
s § el S5t T R BEG %4 SESTR LY o0 o,
s o TRl S8a6 R 8 4N B v,

seQID 1 1By SBS RSHB Aareb G HONChaSER Afterﬁ?ﬁﬂ'ﬁ%{pa%%t?"&o%&mlqo

i ncubation. After primary antibod i.ncubati o

107; and pipraien thaf fupeions mégq% w&hﬁﬁ@@waﬁ%y%@aw@%ﬁeg P@ﬁlfefaﬂon chosen
anti body-anti gen conpl exes det ect ed a secondarY

from sequgmeesisomprisianh BFQED WQ: KO HQ YAl E; SEQJB 'é?pi SEQ ’QNO' 04, SEQ
chem | um nescent neans. Antibody-antigen conple

ID NO: s SEQ HRNCI S0 SHQD N6k 5hiSHELIP NG 11, §50 I NOAPEASEQ ID NO: 116, SEQ
hor ser adi sh per oxi dase and ngg or b

ID NO: BublfR aamrlagrwaqw NO; 3% PRATPANO: SR oBR \ﬁ? Bk 16, §HQ ID NO: 114, SEQ
detected colorinetrically, or by chem | um nescence,

ID NO: ¥henddivélt Nof 16l or of fl uorescence may be neasured
using a lum noneter, a spectrophotoneter, or other

Diagnosfigditaar i nstruments. |f detected autoradi ographically,

t he anobunt of bound antibody may be neasured fromthe
[ oBleednyentiaryal§d providesidignestid &itshasehan the genes arsliarpiadgins described
instrunment. See, e.g., SAMBROXX ET AL., 3 MOLECULAR

above. HChfINIENGIindent, ARBERAT @R Yor PhiiNing AR cH@brdds &8/or pitthddis that comprises one
Secondary anti bodies used in Western blotting, whether

or more 1PRlejCdciabbes thatiybeidize naduclelvmyidanolécalze bl laakt dne gerlel egeardihg a
(such as biotin) or a detectable marker (such as a

protein nfdrktd clesaefitm GEQUD NO: 1anSEQN Y ME): 63 usd ngnanenhelngs theradf and
techni ques. Suitable | abels include fluorophores,

packaging RddaERNOE as, fotd@atii®lived Emoeais. Tirdgenh detéa tig: diffabhtiabexpression,
or gold), enzynes, and |igands having specific binding

e.g., the PRFdgilafich or A& y-HES1afibig df these defdssehadh g diffsraxiaapsdidn would
al kal i ne phosphatase are typscally detected by their
activity. For exanple, horseradi sh peroxi dase can be
detected by its ability to convert
tetranet hyl benzidine (TMB) to a bl ue




pi gment, quantifiable wth a spectrophotoneter. O her
sui tabl e |ligands and/ or detectabl e markers include
bioting and avidin or streptavidin, 1gG and protein A
and the nunerous additional receptor-ligand 17 couples
known in the art. Qther pernutations and possibilities
Wil be readily apparent to those of ordinary skill
in the art, and are considered as equivalents within

suggest 1%%&88?& T cHT‘Bsﬂs NG LAGthe vl eﬂfﬁgﬁﬁde&nthe Er%rﬂon%ﬁo %Hvﬁ%s a kit for

begins wt an antigen adsorption step, where

dlagnosn%graﬁlg@rﬁ %fra}é);r ??g?éﬂ (Izogr?:gl'sﬁgﬂﬁcléE j?cud f}‘l@ﬁ% é%ﬁg rﬁhiel}g nﬁ}i_)\% I%R %md

moIecul%Ag%%’lt gé? %P&i%a p-ggtgilﬁ'%a%r cﬁ%s’kl%mﬁ %QEIH % - éﬁQ ID NO: 63

humwsg%&' T
cu‘rhomsan g%lg 0 ﬁgf drfladgégglgﬁcgggqg# ;11\&? or%%ﬁ@liélcb@ﬁgbes that

h buf f
hybndmerartg ﬁmglmlg 8%1 o E’cul% ) aﬁ%a%t-r e%et%e gnﬁctodf% e\%man \éﬁﬂqloq,s cmap?smg

S afe no

proteins %otsﬁnéb ]%ﬁ Bé% gg Egﬁgg(ﬁ(? elgs 6‘ md%ﬁtrg}olf]gsl}%t ?v Jal?rf)%é and/or cirrhosis.
[d§§f %ﬁﬁ"%&ﬁ{ﬁ?ﬁ@éﬁ@ﬁ?? e e B S el et ey of
e A Bt 85 e AR 0 e

s ein ad e t he l1s_of a mcro
feiliate EF%%*?@H&P@ FBePE ot it B aelPe P ae -%L@ﬁesa?lnkﬁ?lf BRgrobes can
are hed a_bl ockin buf
hybridingg ﬁ%{@ﬁéé‘?"ﬁ melegpies f@%tdv %ﬁhﬁfocrr athe? FeTnEs <ff=§|n§@ew acid
positive results. Sege, at 13-14 (discussing

moleculeﬁéil H@h@e anydfrqg@f&amﬁtpgm% Pf Gl %@Rﬁ Iwgl%aeﬁaltq geule- pl at es) .
used bl ocking agents are either protein
£Q§6bt NE‘H%‘C agjd, ypridizatimgns pifgpfd byispqh qeuditiongias salt concentration,
concentrati ons between 1 % and 5% (w v)_ in PBS,
tempergipreor@yganisSALVERS, iypdditipn|ig the basg epwpqsitips, Wh%%ﬁf@?ﬂiemmwry
conponent of non-fat dry mlKk), or caseinate (a nor
strands gapid (s reimpey efingeleeiide @g}@éqnpmatgheg, b%@@ tbg,hjﬁ)g[ﬁtngmuclelc acxds as will
di gestion with sodi um hydroxide), normal serum
be readily gnriresidtedybybese skilecoio taceant; Saingeney cpeditiens depens! an thedength and base
(v/v)), and gelatin (normally used at concentrations
compogiagnes &ire nuelewpdidowhicnan)be deferminesibyi terhiniquerev el kpowndn the art.
such as Tween-20Tm and Triton X- | 007M [066] Washing
Generallpaggersy anebsalesd becbrfroled tyefor expipld, manipalatiistemperature and salt
lowaffinity interactions between various reaction
concengdivpainend lsybridmstianand avbshirgg Fohexamiplel 2 tombiimtide pElwgh temperature and
specific antigen-anti body interactions. See, e.g.,
low salt éhneaitratieh-ih&edsel Sringssiyn Guchedonditisnseangliaroeage fitose dkdted in the art and
washing mcrotiter plates). Wash solutions comonly
can be foofid &l for ax4aip)s Sohwgi KM, Tiblidization WiteRadidactienrbbasAtie Onrrent
of antigens and their cognate 18 anti bodies, and to
Protocd)$ @SR BIgloey 8161316, PJoBWilke &Soas) tNY 2800BBBoth aqueous and
Tris-saline, or imdizole-buffered saline at neutra
nonaquBbhis@b@iitidrd @b Yestised in thpaetddte voedf fers are typical ly
sel ected based on the nethod of detection to be

€557 OX8 ExdniplSofkBnzh:d Wl BidiAGSRYond MBS s hﬁf dhatosOUIXESC (15 mM
al so include non-ionic detergents such as Tween-20TH,

sodlum dhidral1 % Iﬂf@ggﬂm‘%&ra‘éég 8t JoPd By higlher CARGRAM ek AhAIOBSst@gent hybridization

between 0.01%to % (v/iv)y in




order to disrupt lowaffinity, non-specific

i nteracti ons between reaction conponents. [067] After
the bl ocking step, the wells of the mcroliter plate
are washed. The adsorbed antigen then undergoes the
primary anti body incubation, after which it is washed
agai n. Anti body/antigen conplexes are then detected
using a secondary antibody |abeled with chronpgenic

condiﬁ(»ﬁs igﬁyb 861 &hs it anoz%"’@m ﬂﬁfﬁonﬁé}ﬂla@'\{?{) ssd HeoLAs R&et, 15 mM

um nesce I ne phosphatase)

somun{@fmé) sORR so%n%l %ho%ﬂlaas@fvl\gﬁ 5%11)&&%@9&@%;&3,6@% iPxtran sulfate,

preparatlon an as conmmon

and 20%%}&%%11&%‘35"%51% sgﬁ'aon Mﬁ&w&fﬁyﬁsﬁgﬁg{ Oe}}:i SgC at about 65°C.

rescence ng e nNea ure uéln _
PRI SELEE T MR L, (A —

coI udj n it LI.SA, .sandw, ch
in o3¢ G erezny St omiate 20 ERE id A o 85 Uity pogim dodecy
select the a ri rotocol
sulfate&glﬁ%wa%ﬁ’ﬁf o etoRe s Gmoreh SV Be e Bepr getbtindE B ssc 0.1%
antigen and/or prinmary antibody used in the assay,
SDS*%%&Eany ot her rel evant experinental paraneters. These
ot her pernutations wi |l be readily appar.ent
t[%5 Hh B@éefé?eiyo%‘rmgﬁ’%fwb%@¥ﬂth“ metwgs Eﬁr{“‘t agugl ‘% Gﬂg 'tfg%iﬂg 8
as equivalents within the scope of the invention.
compleqenprpuslyiogsid b dag o dapt ahp'géo%egté?qswauﬁ 73 %% 2tlgashehgut 85%, or
that identifies a conpound that would decrease the
greater dhanfabpws 99 Yodflentigidp thecomplemgntarynuplgis apid o fEIng@ie o hkwidization is
a protein chosen fromSEQID NO 7 - SEQ ID NO_ 23 and
generaIgEQilpqu Ripdecggasing mﬁ@lmndg@slaﬁgjtemmw%f 3ddize é‘@fglamlde to the
t hereof. The nmethod provides a cell ressing
hybndlﬁ@@@tbuﬂ"ﬁeordﬂcrﬁqﬁ@géalg@W@%}l’fra%@mfal«zqW%bmg geff@wthewélﬁldaaﬂy or in
test conmpound to determ ne whether the differentia
combm@fmrr edamicly stinget emdiions sminvdudr fesenmpleotaueets hylridization (e.g.,
onpound, wherein the differential expression is an
free of rfqmtamale) X038t dP4 (wig SBIS at 656 for abgul § havrs (b1 pwsyifellowed by one or
and/ or cirrhosis. The sanme nethod can also identify a
more waghep OLAXIS$G.AL 1%8 DS dt fonmrteragaatetae Adpthérexemplaa hybridization under
expression of at |east one gene encoding a protein
moderathasgendycofnpares BERididatiNOIin 6K SSGBEF DenBarD; reggeah @. 53 /VIBDS, and
NO 24 - SEQID NO 41 and human orthol ogs thereof.
optiondI§Q0Y p&lvih edniered Galimar bt Bertilg dpben DNWe altabout 48fC, Ifollreved by washing in
apparent to those skilled in the art from

2X SSCUNBL AR PEHO B @fvct Oﬁleﬁﬁ&%htfah&ﬁtah@ﬁbsﬁﬁﬁhugi R HeGEudR a;saaﬁmt to
|nvent|on di scl osed herei n. is intended that t

aby KA i QML ANEh SXAIRL BRSPS LRSS %ﬁes%éﬁéﬂ%'ﬂ%fﬁ{tat

thoseognﬁ%y, W ' ?}%e true s%ggplg&anﬁéépﬁ%t 0 tnhe I nvent i osnn
mvaﬁgfing i ndicated by the following clains. [070] Unless
eéfi ned ot herw se, the neanings of all technical and

(N B ELARAHAES JIShEhon BRI CAIBINY v i

tOO one O I nary

and/or c1rV}Q$s§:shco¥n§n?m%m ﬁeoqgr}ogyan?%!)&&%at fségéﬁ%:a@ bir?& gi ap %rﬁ:}f 834%{'04?11 encoded

SO a reC|a

by aseq engeecrhosaen%ro% @%ﬁgw 1€ ]ﬂ (o0 3t ahd h“ﬁgxf grﬂ?)?c%% Eﬂepe%g and further

erelrn can e USG prac I ce or
. ntion  Further, -all I ned herej
compriseg Ip%c‘?ca f,llx Ir t:at%s lgé for d tgérﬁéﬁ 8ié fi:x%' hgr%gm aﬁ%‘r 011'%10513 ﬂl dnBltErmative
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[071] Wth respect to ranges of values, the invention
enconpasses the upper and lower limts and each

i nterveni ng val ue between the upper and lower limts
of the range to at least a tenth of the upper and
lower limt's unit, unless the context clearly

i ndi cates otherw se. Further, the invention
enconpasses any other stated intervening val ues.

embodinled¥ He KillolnBRses ofd br PRI RAILSJIEXRERPSIMAN RN £t1Q8t oAb human
i ngredi ents, reaction conditions, percent purity,

ortholog BRIHR ERb 1S,y W RAL Y RIS 8% @EQ: B3 S TF NG 956, Bud further

used in the specification and clainms, are nodi i ed by

compris Jg\ %ﬁcl&%h&lﬁé@%ﬂ%&é' ust %r%ﬁéct%tn R (i 3BrdsRIh &BE &Ghosis, Bifferential

cordingly, the nunerical paraneters set forth in

‘37‘-131'3351&nﬁL {RRE géngée ! %%%Qheaﬁgseﬁécacjf rﬁﬁlg@irs SndPREPWsiBt | ons t hat

may var I ng upon the desired properties of the
S Is t L OF t 2 }
07 BB B ARAEN LE s 8L i
. e . . 35
e SNELEDIS 1 1 57 R A PA B FREPIOKTRE B o s
o 15 Bbhe or. P i .
.1 Sl ol RSRLSRUR pRk B0LEr ARRLBeD,
e PSSR b LOp b BRESHL, SR g o o
B ST P55 0] 0 BB LR 25D, motamine
nmust be. nqted that. as us

; t.. 20 A | t .
Muoresodf AR1PH: LRTFT RO UG LSRR e PR R Pl avaiabt

rarig g PR KRG B SR e SRR s ot oo

ontext__ clearl | ct at es otherw se. Thus, f.or .
more of G5 At < T taaroet bl oncpoepeaLed 3 i pmEY uE i elpiaes
) a plurality of  such pol ypeptjdes, reference to "the .
disclosedjgdiyerent Rreloggle & e g B, 19h AP en%ﬁ@r%f@m gn bf; guantitied
. equi val ents thereof known to those skilled in the
using a flypgimetelat er ence to "nucl eic acid nol ecul es” incl udes
reference to one or nore nucleic acid npolecu|es, aqﬂ
[6d§ ebuireatiplproteih FrIBEHIoR &y bR assaisd dsipg prifostice Wity cosprmondy used
nore antibodies_and so forth. [074] The foll ow ng
methods kneyrhindle ah, pychas WesterdlgteRgoreAg M ¢ iyRunoseragat gysay (ELISA).
merely illustrative of the invention and disclose )
Western blaﬁ1né¥@gglweﬁéh arcdlegtroplioagsisstepehese pretsins Aiom ahiplogicshepigle of interest
of the invention. The follow ng exanples shoul d not _
are separpied oo the bptieef sits ahd elpctiomgenatie chasgadmsedimm dosigrybgutfaie-polyacrylamide
[075] The practice of the present invention wll
gel electrophiresjs, (SDARASEE ) orcherding sestindeidapatieads knevanindhe ario ge, €.8., SAMBROOK
techni ques for the study of differential gene
ET AL., 3 MQUECEARIPLONING: fAe LapaRAZDRYMaNE A 8.48:48r43 2000 ) (descailying various
hi st opat hol ogy, which are within the |evel of ordinary
reagents 8k mbthods forsdecapphorSisef piowdrs by GISSP ABR). Shp kertenggof thagel yre then
in the applicable literature. [076] The follow ng
transferr@Xia fijxtoed luldsk, s ion AP EDF e othbudymintne dydiltexquitadds foo fixafon and Western
different proteins in liver fibrosis through the use
blotting ©f standhrdtahetiads elks kndwndniieertl ThEstmatsh mah bewt inofertibig sétai-dry
Hepatic Fi brosis Mode
blotting, or by other comparable methods known in the art. Next, the filters or membranes are fixed to

prevent loss of the target proteins during the several hybridization, washing, and staining steps
16



[077] A rat hepatic fibrosis nodel was set up through
the use of DVWN. DW is a potent hepatoxin that
specifically targets the liver and can cause |iver
fibrosis. The histopathol ogi cal changes resulting
fromDW treatnent involve the rapid deposition of -
col l agen, the major protein of fibrosis and i nportant
to the process of cirrhosis. DWW induced |iver injury

comprisihg Weleth lgbtﬁlqé ApiRat{l [ﬁyagfbg Qc@cﬂfrﬁﬁshe& H%Eer%g%rosp—ﬁﬂlgﬁr with ultraviolet light,

pertension”ascites as wel as a er o ner

or by ottfah §&&%%Yb%é&%d§ %.Inow@rm i € Qle%%{SA%R@&?BlL At MIOLECULAR CLONING:

_rEVIOUS S as suggeste I hduce |yer
ool TN 957 L PSS Bl B

n_apprLopriate .ani del for studying human 21
MMIkwﬁgﬁéf%g@gW%@%gﬁgmgﬁ@%% “cirrhosis (15). The

AT O R —
e ST S SH - B o v
o oSS T R A DR PR aper i
I DE T T CMETIE e W U
mobas GBS GIEONSECHLLYS, YEeke ol L he, d0530 0l 6o Tk o it

, Injection tipe points are sho as jnverted triangl es
using a spepnggry anibody lapelpdwh eifamegeme. HEoroRcHig K chebmiggsesy weans.
Aniioocy R SR EPTHUPRERA LN RB iGN BreGO0a s CH R o idase and
toxicitX inrat liver (21, 22).) .[078], Two to, seven
TMB), of by auterpdipgranhyi(p ge allgling Phosehaase) dhtdertsd colorigetically. BRRY
. or with an equal vol une of normal saline w thout DW
chemilurgigescpreecthe ppeint playpRiqressence mey be mgpryred #sing A fyrgpometer, 2
rats). Rats were weighed and sacrificed on days 11,
spectroph@omatey, orggher gnilagingirupgeniss dicdereried autpragiogsphipally, é‘? amount of bound
shown as triangles in Figure 1A) respectively. These
antibodytradyshegusasnred frore theekprsed weaydilnasing a densgometeneeRmilyr instrument. See,
through 6 (Figure 1 A). [079] To confirmthe
e.g., SAMBROGRET shneMOLBIULAR CAONINGY ArLABORATRRYM mi el AS. B3-RFSRCR,
serum anal ysis, and hi stopat hol ogi cal anal ysis were
(@3] BgcenidarHirgibodiest used gl estdm Bletimzvetsthenpalycl@ivhot meheclovkl, may be
Li ver Damage [080] Liver tissues were inmmediately
labeled widnmligadd Ghictess biciiop 0f 4 deéecthle neulsr oth 4sa fluorescent group or an enzyme)
hi st opat hol ogi cal exam nation. The fixed |iver
using cosanpdrabicvimigued. nitalpe bibels sebidé Gnorpphoesf dhronspbesietegtron-dense
Five mcroneter (5 m) sections were prepared for
reagents epdilOwmydrigoldy rezyaws, and Hgaidnbaving(specificclinding partners. Enzymes such as
necroi nflammatory and fatty changes) and for Sirius
horseradis@ @éorighse @F R #line @hdsphaibe ateaipically déeaedByoiheir Aaivity. For example,
fibrosis) (23). The fatty changes were classified as
horseradizh §S@RIdEse (Cn) beddetsated ®NGe alfility.to £V} teRmaEth Y @iz AN $o a blue
resulting from DVN-i nduced |iver danmage are shown in
pigment ughtifRbRAvith ol speduoghti@nadd, Athe suitpletigaiik ahd/vitletectable markers include
phenot ypes of the DWN-induced rat liver fibrosis were
bioting 0 aviamlo kreheidnY, 1z &Q frivgintA) end G huhiérelso@atibnd! agesad-ligand
features (necrosis, inflamation, fibrosis, and fatty
change) as follows: the necrosis scores were from NO
to N3 (the first panel), and,the inflammtion scores
were fromlOto 13.



22 The scoring systemfor examning the intensity of
liver fibrosis was nodified fromthe scoring system of
the Hepatitis Activity Index (HAI) (29, 30). Fibrosis
was divided into four scores: normal (FO, fibrous
expansi on of portal tracts (Fl1), bridging fibrosis
(F2) and frequent bridging fibrosis with focal nodul e
formation (F3) The fatty change was scored as present

couples &Il())wanl t}@? - O e?gérmufa?l R bY&inttidet B ﬂﬁ%ﬁdﬂ%@ﬂﬁirém 1o th&W of

I mages o ty change”are shown at

ordmary@?igl% ;He%ﬂt énﬂ%re(%@gﬁﬁt%%%%s eﬂﬁeg%%i@%ﬁhlﬂ% s2 Vmﬂétmsjcan%nmn

I'cation Figure 2B shows

es 4 ?%A m:%e It an lnﬁ%éncaﬁgor@ﬁ u r e ﬁ‘t?farée@tanﬂgag 61 antigens are

TR 8 Tl
Tacmc'l‘E%’ %éﬁoﬁ%ﬁf‘i@{@ﬁ% @P?Pg%z%é Aivided into three

and A(4-6)= noderate

http+//w %Pc'[oﬂlf/ csl;j docg’)t‘&](agttc]r%/gbp%?(f'%?@f@&?gg afBASsed Jhnlls gﬂ 2007). The

rous expan
ort

most 0018?19135 e sptobR e fo s 57 30wl CafboRih By §0 A as-ic,
I O CE N T —

o O B s

erce reat d.rats . had
pormit cfNglsa BH° 91PEEEN © o I WA HRY of e bR afwd%ﬂ gailable

hir fourt.h near % of. th rF
from COI]}H&FI’gght%lgp]ilﬁgg htl{név\?\g @%Frggrﬁﬁgjgggogtflpgﬂﬁe%% ! ectmg the amount of
. fibrosis (F2) to frequent bridging fibrosis Mﬁth foca
P““mnaﬁﬁﬁﬁﬁe formation (F3). In the | ast two weeks, F2 and
were still present in 78% of DVMN-treated rats. The
{@@ﬂ t Preaibngels qﬁ@ﬁ@crameyplﬁﬁe as e Wl%ﬂFé’\ﬁf‘feFI &35 oF Ftigens, they
7% . In contrast, there were no abno
are WaShS@it’“ﬁb Rlpckas by fehlak Wéﬁ%ﬁiﬁc 4nﬁb‘f4¥é’“tdéffﬁ afnéﬂo Bidmjze flse positive
all. I'n addition, no clear abnormality was found in
results. §aeee.&i idnatyl 3df (dipuewng ethedsendimetsdar Rerkingdnigrofites plates).
rats %data not shown). Together, the detail ed
Commonlp gsedibisrkiagngmnisrye aiher IrpiBngeptonscwEh pyBSA Svpipalygred #ie
process of the DWN-induced |iver danmage suggest that
concentratiqahethicenid PR Cwhviiri BFS, BHITA0), bon-BodY mliaascia (P mgin protein
early liver damage progression (week 1-4), followed
componday of noprfatgirg milk), natasomtafa ndere solsdk gersi@odf] cag?érn pfoidbesd by partial
deposition in rat |iver could be 23 observed, along
digestiomivitinsddivnehyinctideymotmdl eerami(opicalteused at comshmationebetweding! Yo and 5%
bridge fibrosis and fibrosis surrounding the centra
(v/v)), andegehisin (afrinelly tshd eeowsakations bddidnt 1Veatdidhtw/v)), or non-ionic detergents,
Quantitative Real -Tinme Pol ynerase Chain Reaction
such as TvReRPOPCRY TrB@4X-106™gai n addi ti onal information about
t he established ani mal nodel, Q RT-PCR was used to
(6661 Wakking Rag@ene: igpted Saitlodr 4bilnf tol disrgit 1dw-aifia ity midragions between
grom h factor-3%$1 (TgJ(31), which is the strongest
various #E06A corsbaees taf cahlaffed genbRicstoidatettihpectiid mtif@rantibbdyintefactions,
hepatic fibrosis that can stinulate the adi pocyte
See, e.g.! 2005 ML Jusiing(déthédid hnd rEhgenBdivewdshibg nidtbificrgAaTed) € ¥/ash solutions
were used for both mcroarray and Q RT-PCR
commonly contain a physiological buffer to prevent denaturation of antigens and their cognate
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anal yses. RNA preparation and anal ysis were perforned
according to Affynetrix's (Santa Cara, CA, US A)
i nstructions. The TagMan(r) assays were conducted in
triplicate for each sanple, and a nean val ue was used
for cal culation of expression |evels. To standardize
the quantification of the target genes, 18S ri bosonal
RNA (1SS rRNA) from each sanpl e was quantified on the

antlbodlg‘sh (%?\kdécg p?er%I r}zﬂmg E&lv{ ers %@ﬁ%ﬁﬁ?g Heis %ﬂ%@ & qg%fﬁﬁ)%&ffered

expr essi on

saline at n%utra% n T o\fl%@l?rﬁge\ée %géc?fg) Q%ta{:eet 1@51&/ s@ltectled ya%&fm{ tlﬂélﬂle{hed of
detectlori%rﬁ%%prﬁﬁ;?cw pﬂ'ﬁ%ﬁ%# gs\{zﬁ{t '\79{&& bQﬁ&& g(ﬂgpnﬁﬁ%:"to?%cjfgd%%gﬂ %mc detergents

t I
e BT Rl dpa S e R 0.
The #en Sof each

ot B Ey PRt AR Rt B o PP
I R R T
ST O R
e
sl o A e 5

prothronbin tine and bl ood Iatel ?
at 15- 21?@Ecpfm%qnﬁbodg(ﬁrma{ag%ﬁndﬂ% as, al Orrgnmh)y tacélpn mo ecules). The
chem stry analyzer system (MYCO . Renton, V\&shl ngt on
amount effreler pribiorpoRencs By BemEasHist @gm%mhmemqtfa &spggifoghotometer, or other
conpared, thirteen serum nmarkers showed significan
similar iptfumgRien Skse aR @2eh ATIPPRRT s pRihestaadard &L%%matozal glyding
suffered |iver damage. The bi ochemical data for
competifigElBAareadivigh BLSAs algfg@srtercttﬁ athersh Ope ol grlwary skidlrip 8? artﬁvﬂl select
many serum markers and that the Er otein expr essi on
the appropsipts| psotagol fshyse, dspending 9p dreaatisayte ba detgctedy the sejirgp afgptigen and/or
| iver damage phenotypes (1, 2). The thirteen serum
primary pmtibledy wsefl dethe pdsiie dnd anytothes @leer&@ﬁémmmw@l paramcterh eThegegnd many
serum markers for human liver fibrosis. Exanple 2:
other peifisttatiohs whhtertaddy a@armat ©thrse sbordinarprskilliih repuir 4rp gonsidered as
DM\ I nduced Liver Fibrosis Mcroarray Anal ysis [086]
equivalemisevid)inathe soppodf thévgventipml RNA for microarray anal ysis
was determ ned using Spectra Max Plus (Mol ecul ar
ScreenDen¥igthads Sunnyval e, CA, U . S. A') and had an A260/ A280
ratio ranging from1.9 to 2.1. Protocols and reagents
[068] Aydordestiribed is @ method sliwt Rigntifivd a sorapavind thaf whilddemdease the differential
Affymetrix's instructions
expressi¢mbitap lehdt\wnspaik kygseing inpradntissgpben SEQIDMNQ@ + BBQ URNO: &3 and
ffx). Labeled cRNA was hybridized to the Affynetrix .
SEQ ID GenafhispQiEsiOS63Amd dymhoteldgh yhetdb® Theahdtliod ppevidus atcdl expressing
hybridi zation to the Affynetrix Rat Genone U34A
at least e oBthescldRha, Anakiisl the edlidvifll diedt esinp@mdidutdrinthavHefhéy] the differential
The microarray inmages were transfornmed into text files
expressi6PRd8drBdsBdinithe RO hdeyof itRftext faRipoRd, wherein the differential expression is an

indication of halting or reversing liver fibrosis and/or cirthosis. The same method can also identify a

compound that would increase the differential expression of at least one gene encoding a protein chosen
19



usi ng GeneChip Qperating Software (GCOS) devel oped by
Affymetrix. The mcroarray datasets were then
anal yzed using CGeneSpring 7.2 software (Silicon
Genetics, Redwood City, CA, U S A ). Gene Expression
Profiling [088] Over the six week tinme course of the
experinment, the liver tissues of 12 control animls
and 12 DW-treated rats (2 rats for each tinme point)
from SE 6¢] €864 ¥ ROPEELHED ID ROOSY L 8¥QQBRRY:I4TRAY Buman orthologs
efore any statistical anal yses were applied to the
thereof. M Croarray data, reproducibility was assessed. Cenes
were sel ected as present mhen they were assigned a

?5 S ®fler Qlﬁ%%ﬁ%ﬁwﬁgh{ﬂvénﬁo ] l%éeaki;ﬁeﬁt 18L& Ykilled in the art from

/' m smat gorit fymetrix 1n all gene

consider‘&tliurﬂﬁ" ggmﬁc%loﬁ Q’El gg%%ge éﬂcks)lﬁve%ﬁ&? d@&@ée& ﬁ&'gm glhe@héd that the

expreSS| n pattern transcrlpts on t I PS

spec1ﬁca§@f3£ find GBI fegge 509.1319% <F as y@rﬁf:lgﬂﬁmlyo &E)che éco ?Eﬁ({ it the

Intra-sa e varla not cure ererces

venriof B chgf ARk ‘Wﬂ‘“ﬁtﬂ%tgée? hat should be o
6@8 IU%F rseéjeﬁé% %iﬁ%& t[éﬁ?l?gdmr%S Bf aqlstééh%ﬂalza%d Bélgltt@ %r{ng rl.iséeg herein

were conp
ra hs expressionlevels anscri pts
are thoseg °§19’n‘fnélam§ﬁ§ ﬁ)ﬁ%ne rﬁf 81r'd(1)rgt}'¥ séléj{ vvet?ee arg t8 r\rfv'p écrh is e tl(Hl be{,(])ngs One

of ordinaa{] I]B@ ir} Iﬁe g\n t ag)greflg )7 tgﬁ gﬁlvge o ngd gﬁ% % gla'ﬁ{)ar or equivalent to
those de%frlP?f@}eé%gﬂr eﬂ?as'tb%ﬂgﬂ 8 Bl indhs nﬁ%@%‘)@?@%{ Rl P gon

ate the tine course

mentiong f%%?????moﬁﬁg Fé??ﬁﬂ%e signal s of these 2385 probe
S tween the flrs sixth week of controls,

G8) o Wiaret 4 e B4 (o B SRt R G i ower limit
di fferenc with 4.6 % of ran cri devi atin

and each RS oBDE TR PeOT P disrPYend layes laﬁ? Phiferpeieat 1@&* ﬁl of the upper
found between controls and DM\-treated_groups,

and 10“'@2 ﬂ?m‘}’t ynitpynigss §ﬁ§8ﬁ’t?’5t°£ea‘i¥lléwbﬁi‘t%‘§h%is€ Pt ﬂ’ef‘BYeé}“‘m CNCOrpasses

§£ Asa first step to minimze the |ikelihood of

“WOﬂm¥%ﬂ ingeeningyal¥es- al | transcripts were filtered by
form ng two i ndependent clusters fromthe mcroarray
(@24 aFﬁam il pmbery epEessipg guantites of gredicaiseastian eqrditiops, percent
expressed. For detailed analysis, the first cluster

purity, pgjepratids & rebescleatidn bagthprad %fsﬁ)ﬁh aedon gheypperaficatipnyend clagps, are
these, 268 were differentially expressed transcripts

modiﬁedé:iytth@qenh ‘thlael” wess olervissyndicasdf dlcepréinglhenygirsiqal parameters set
conparing the controls and DMN\-treated groups. The

forth in thegporification huticlaink iatsteppronithatipes thal etag yeiyskpdndiag upon the desired
sel ection (24), reported 23 transcripts as "present”

propertics pf thh ereBiiinveivne dt the oenydeast andmot ad an attbraptdoe hitmitdhesappligation of the
contrast, there was only one transcript reported

doctrine bdsmealetits iantha kdopOhNh¢ cleiatspaclgnougysalipataniepr deaht dt ldast be construed
the controls. [090] Altogether, 292 transcripts

in light of dpmesbertdf ngpoR&bsigraiieast digitscappthinggprdidaty wpnding tdchinigubsaNdnetheless,
119 down-regul ated genes, exhibited differentially

the numeeixginakisestt fpethen teppeeRicgamyiet drerepsrtedhae pretialy as possible. Any
DWN-treated groups and controls were conpared.

numericdtivelng howewalintehaty esritaioy @ene eadme dom thenardegrdanafiaroftite
gene expression patterns of these 292 transcripts

experimehtd] agssutdren?4 sanpl es as shown in Figure 3A. The rows
represent individual transceyjpts and col utms represent
time course sanples. The color in each cel



reflects the expression | evel of the corresponding
tissue, relative to its nean expression |level. The
scale extends fromfluorescence radios of 0.25 to 4
relative to the nean level for all sanples. 26
Quantitative- Real - Ti me- Rever se- Transcri pt ase

Pol ynmerase Chain Reaction (O RT-PCR) [091] To validate
the microarray data, Q RT-PCR analysis was perforned

@7%1 Sf&éﬁlﬁﬁﬁe r{) fEIa'ﬂpat 'ﬁsegfhe e[ﬁea!nﬁ b fp n}%ﬁ:ﬁde‘&%faﬁnél t}{e-lé'iﬂéﬁia} forms “a,”

Itor O et a rotei

“or,” and?%ﬁ ”III%%II.{@EJgJIhQ&%K%t? Ei;ﬂf)ﬁ%ﬁ?’refegm&u&% ggﬂ%glll#ﬁs@mélcontext

ranspepti ese genes wer hosen

clearly d %ltes%ﬁ} 13%. blﬁ‘&l? l’f&ﬁﬁxaﬁuﬁ% SErLA0ER <@ Q Eﬁfﬂ%@é{b”k@:ﬂd@é @ plurality of

T'evi ous stu

such pol%ge{)t?c{ef d enéeng%tf) 1 R:a—i% j‘%t:jﬂ— ;Epfllf%]:g%ﬁtg:ﬂ% eo%\?}]nog;rr 4 ousﬁf@fﬂ%‘alents
thereof kln(é\g% 0%2058 fsk1g<{ aenre ce to nuc ic ag aﬁn%(ii l%g‘p luﬁﬁdes I&S‘Fnce to one

ese Ive genes we

or more ximﬁzgz?l S%ﬁrg?icc a‘z@rrgfv .2 uﬁg)‘ en%Fﬂgs G u'rglgso regergencg 3 o%e 8r more

tibodi ga ce based on the fold changes between
an 01%?8 data and Q— RT PCR results was observed. As

Sy A B o OB AR %La%”%&:e%ﬁﬁ KBativeof
T
the inveq%n arecfffgalqse Fieu? BineBsihrrgun rggP <Ry %ﬁ%@e koo & e Hggron. The

sed for calculation of expression levels (marked by

f°“°“’m$ Ff@mplf"ﬁ ghaguld not pe,consirprd 45 BIne A gEM: i i cati on of the
Tinpl transcript, 18S rRNA from each sanpl e was

Eégﬂﬁﬁigéified on the same plate as the target gene, as
i ndi cated by the log scale on the right side of
[Orfsé T}wﬁ%@% pighe Préﬁﬁét igveggion prall ?’Wﬂoyﬂ s qﬂ}ea‘ﬁlé%wﬁm@
rc_A1169327 at and rc_Al 169327 at . (marked_by a

conventignaf tephniqyes foF thespugy gf differentigh é@Fl%@FV)Oﬂ, @%Eﬁrén%aépmﬁwtl%expwssmm
relative to the nean of all gene _expression |evels as

and histoppiliplegy aidyichypre wehiz Biglevelnf ﬂfqﬁ@fl’ il indhejat. gfuch feghuiques gre explained
expression pattern of Tinpl was highly correl ated

fully in theeappbieahletiiesat@yeRT- PCR results and the GeneChip anal ysis
(the Pearson's correlation coefficients were 0.79 and
(@69 2The felereiog Exaaipies ilsirega the sey of e grpaession gf differentmneteins in liver
gene expression results were reliable when subject to

fibrosis thuongh e veei dfedimahmbdals.s. Fi brosi s Candi date Genes [ 094]
Necroi nfl ammatory and fibrosis have been suggested to
Hxamplei of stavishment ¢3hd Rot Hapaticitirgriedidedn of |iver
cirrhosis in the rat nodel (8, 23, 24, 29, 30 To
[@174r Mgt hepasic fiktosis mpdeless seisip §ireughdhe uselgDMN, DMN is a potent
hi st opat hol ogi cal phenotype, all rat sanples were

hepatoxic trasspesifiendlyltarzdss St dpathdtaogeealiveiirasist Ibp higiopatholpgical changes
hi st opat hol ogi cal scores for necroinflammtion (AO-A6)

resultingdroch DM ositrgent EQ o8 jheaspididspositidredf cellagen. die mgor (Epigipraf fibrosis and
213, The student t-test statistic analysis was used

importark @rthé plocess bicinlglsat DI Ngérleseddival ipRisinaas displegpgnanyy deagdes, such as
on the two-subgroup (F(0-1) and F(2-3)) variation in

portal hyberdeneisn ssciescis evell As Pawmban ef gherhstwpathblagicd afdbiovtestical abnormalities.
considered to be statistically significant.

Previous study has suggested that DMN-induced liver injury in rats could reflect changes that occur in

human hepatic fibrosis and/or cirrhosis and that it is an appropriate animal model for studying human
21



[095] Using the student's t-test, the inventors

anal yzed those 256 genes with expression either

hi gher or lower by 1.5 fold or nore in DVN-induced
rats than in control rats. Atotal of 62
differentially expressed genes (32 up regul ated and
30 down regul ated) between the F(O0-1) and F(2-3) |evel
of fibrosis were identified, estimted using only two

hepatic §M959§ &H&R}r \éﬁ"fhbﬁg ( 19?1 ST ﬂe%MNhﬁdlfc&cpﬁw%? ﬂ§r0§1§ RHoBel vl p%@d 2

Si gnl I cance | eve I'n agreenent w th previ ous
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Japan), \géé\efr‘% @ﬁrﬁg% 30 lglfa\(r%r ngje e‘iﬁh ﬁlt&%ﬁ%ﬂiﬁéﬁts [FQ %‘Eﬂuc ﬁchkc fiRosis over a

own f1brosis marker an een proven to

six~wee]?!ir§¥ g%u?égg%éﬂn‘{‘eﬁp 'ﬂ}e r?t('se %ei‘erkwehgﬁﬂ?r(ﬁgﬁng SSsa!ixﬁ Eoﬁg MEY %fssolved in

stage VEr 1 njury,
e R Bidiiore
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om [ LMLl R e G

dosage vias 1P skl Thovesher fivpesesf Youss PRIE e 21 By, 38
I%? L TRE DR ?é%f"gﬁh Pa&e@%ﬂﬁ‘*e‘f?ﬁ%t&%%ﬁ?’ﬁﬁeﬁ%@%““&ﬁ%@“ an, equal

volume ¢ s 7 ra”@e@ i St g PN Fug e Gl Rate

e el SPLTERL e EOLY EA 0 &5“ P b 331 b gt potnt i stlvn as

U|r| contr ctl pr oi_nf ] ammat or and fi brogeni.c
manslespvg TADassPreivs vaifﬁf‘d © Irjaagidar oS Wi S PV ?%é through 6

t he S|tes of tissue repair, secreting |arge amounts of
(Figure byt r acel | ul ar matri x protelns during the progression
of fibrosis. Activated HSCs have been identified as
[349)] oo eoniimdhaestaplidinsst of g ret diveicirosy medsh Q-RE-PLR, serum analysis,
extracel lular matrix protein) and an initiator of
and histqppihalegipilspgsiswemenrlond: |iver is injured (7). It has
been dennnstrated that i nhibition of CD63 m ght be a
> HogigabExansinatis -Idueaddives Damage |  ver . 28
&098 AnneX|n AI Anxal is hj th expressed afte
(P40 e Eiverfissyss were Iawegrae&hrampm Pppicpieand éubJe%m)ustopathologml
stud (34%. Al cohol initiated liver injury occurs via
examinafiof. | ed Byer sqqmjlpsmeé@ﬂlgggm@eqsqdrfgr(ﬂa{pégn erg%/ﬁqfl]ng.u FW@ micrometer (5
liver injury, fibrosis, and inpaired |iver
jum) sectrceg EREPAPRTSH foremplesy e eeifYeBing (o sepae nesrRvilammaity and fatty
' a role in the progression of fibrosis. £099] The
changes}@étfortsfms redi@astpress eptlagen gheiying §ip secse fr fibropis)ds o (e fatty changes
studies for the three genes as described above
Wﬂfchﬁﬁﬁﬁ@apeﬁmﬁh@ﬂObﬂﬁg@nﬁgleotide mcroarray analysis is
a powerful approach for nonitoring nolecular events
[eRidi Rlgenbiypischangemesultinmgdrome PMN-indhesd divervampge dro gommgn Eigure 2A.
i s unknown. Also, the signature genes identified in
In Figur¢ DA shetepyencoiue phedotgpesiofithe HMN sudvceisefliviet fiorbes werenhdrimterized by
| ow-score and the high-score histopathol ogy groups.
scoring fhofpet hieepathdiegicpe Fresireaguectdsis cafiantroative, fiteeyio Aed ity ciaoge) as follows:
fibrosis formati on and are possible markers for the
the necrabstsearts were Ghmf NbiodE (he fEstpagH e a8l thémfsrematidbaoeres were from 10 to 13.
Profiling During DM\-Induced;Liver Fibrosis




[0100] Experinments using i TRAQ taggi ng were perforned
to identify differentially expressed proteins in
liver fibrosis. Isobaric Taggi ng Method : Sanpl e
Preparati on and Reagent Labeling [0101] The liver
tissues of 6 control and 6 DVMN-treated rats were used
to performduplicate i TRAQ | abeling experinents.

Li ver tissue was frozen in liquid nitrogen and then

The scorpri;él 8 &Eﬁl ?&%X&Iﬁ%ﬂﬁl%‘@ﬁ%ﬁt@%&ﬁb? Hvé ﬁ%‘%iwas %Qﬁgg frﬁn}neche scoring system of

co0 itrogen hen

the Hepz{ﬂ}ﬂé ég% I¥1‘@e§( BaT g?@g ? i oYeRal &LRe ﬂ@foﬁ{}s@ox@@’%%@@, fibrous

nto tubes an store

expansioirﬁ&o?@%%é@ty ﬂﬁz 8&}%1}{ gt%r% is tpﬁ§ %\fﬂflféé?&g Em%%@@ﬁ%bﬁé Bn 581 nodule
fonnatio?glﬁ% d Tho*: u%tg el%angg V\g echlgd Eggarﬁ% te S]Qr dbgc%'gﬁ g?o%l;lelg %ﬂmast panel).

era OUF were C uge

.12 m nut and u

The imag S oD RerB ki RP R S Ao SR LBt oy at oo
” & @1 ?cetone to the sanple tubes Tubes were

magnifiGaion (53¢ &4 -20C until precipitate formed. After

5] e Ao f ety e e B Rt PR B B eﬁ”'e@;‘e resils
were 1a d(‘tgfy tlﬁc%uggg%ﬁ\mecrcgg{afrwég%r Isa?a%eé%egﬁs ?t % ms{ tgF Hecrosm and

I, Cholt-E B R T
Two hundred (200 of proteins were taken
grades: G fpReuA g,lys»—%wwe%a%% DT BT ECE] b r‘éhxosw change was
buf f er contalnlng 0.1 % (wv) SDS. Proteins
divided m@dweéap A oF (0 éirs@%inﬁ‘é% fibjogt RwanSies o SSEA P Hons Fgidee forosis t
I TRAQ protocol (Applied Biosystems, Foster Ct
froquent - gipg RorosiRuih o ApEsHion. ARSGEY e B PR o b () or
added to each tube and_incubated wth 20 gg Tr:PS|n at
absence 8} (T hernymbemofiigs was coppigd andousgiprpiqniatedia Reseniage ¢4
l'iver tissue of controls and DVN-treated rats were
histopathiodggeqablgvel wh eaph imRPENY 14 and 115, respectively, at each
time point of the experinent. Peptide Separation and
(08741 s iskov[ron GiureREh seveniy-fivie pRroent pf te DM Ntsepdratschad agre (FO) or
were pooled and acidified by mxing with 10 niV
low levestd ibtvsis i(I61) aic he figst FveBedks.vBY the hiwtte fHurthjweek, aaerly7#)% of the DMN-
H20) to a total volume of 4.0 nL for strong cation
treated rex bivdnglele(< 3 ibedsiso from g dgiph fibrosih&2) tfidqréni §ridgingfikrosis with focal
was injected into a liquid chromatography system
nodule féitatiean(F3EE ket reaweckB] K2-£8d iFa nees, stillpeesent Swéide af DM-tigpted rats.
a 2.1 mm x 200 mm Pol ysul foethyl A col unm packed with
The fattpchangds orere3Gily Hedsatid s f¢PotaddGats CoT%pinapntivEl, thekeSyete Yo ghmormal
a flowrate of 0.08 nL/mn. A guard colum of the
pathologiclipatigfk @fdsetlt invas cqkrahgrewp a1pBt Inesdditibn,oncleaeatamaiaityi wasl found in
colum. The buffers used were 10 mM KH2PO4, 25% (v/ V)
the kidn@Cartisplbrt ¢fi theDBIN-pédted. ald hermabiafsf(@ata Aot atwokr) O TogdthekZRM e ailed
1M KC1, 25% (v/v) acetonitrile at pH 3.0 for buffer B
necroinfleft@n:Adril bhDfibrodi agtofid syv@ss chipagecest bithaDMN-indacadQivert damage
40% buffer Bwithin 16 nL and then up to 100% buffer B
suggest that @naithekcrdsifind iNldorhaon @fokPlhct ddirigicanplivendigage progression (week
coll ected and dried by speed vacuum ng centrifugation.
1-4), folR¥ved bl Eibiokia Eringfish e reewatRs ab diRgendTber @ppSli@inmat [KerkBuld be
spin colums (PIERCE, Rockford, IL, US. A). The
desal ted peptide fromeach SCX
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fraction was dried by speed vacuum ng centrifugation
and then anal yzed by nanoLC hybrid mass spectronetry.
The nanoLC system was from LC Packi ngs (Ansterdam The
Net herl ands), coupled to an APl QSTAR Pul sar Hybrid
QQTOF mass spectroneter (Applied Bi osystens/ MDS Sci ex,
Foster GCity, CA U S A). Peptide separation was
performed using a reversed- phase Cis colunn (75 min

erfor med usi ng a
et Epoly %uég?fgﬁfﬁ%?}?%ﬁ%%be BBl et orosis
% Buf.f 1 t t fl
Smounﬁ]%r}ﬁ ‘Eﬁmf%‘fflﬁss/ o feSW%éfff%? Vel %v;n V) acetonitrile,
1@6 ) : ,\v/v)

AP R A T
to evalua?% ﬁﬁén}% e\%gr%?est@ eoa&élé’ Pftéagsﬁon&%g k}-@)nk%ﬂ&oi éf&gy@\g Gyl i0 R strongest
B
et U A AT 2

e SRR KSR L
Rel at t fiscat f f
5 RIS BB BT LB e

eaks Rel atiive quantlflc ti.on of ein s ob ?
value wws of caliiulagon AleXesN T e d OB 28T gl
~[0104] To validate the nethod and .pesults obt |ned
188 nbopcrrw&M@f ROE LB cachsaple §/as aw@ﬁﬁ%ii% QeI gﬁb the target
of vinmentin quantified by nmass spectronetr.
gones. Tt URTTECR s kv e uaher B4 AL PROA BB g ghserved in
Western blot with anti-vinmentin antibody. Proteins
DMN-treptadesatdivers deandr thricomiropofFiguig \B)- Shiscliepgss g7erain sarsep e rath
buffer at pH 7.6 fromcontrol and DMN\-i nduced rat
observatfony desgribedfin Ezequebd M-t #lg(18Yy In pwm.dhwse propEnatignguppersthe DMN-
were transferred to pol yvinylidene difluoride
induced g hgpatin Bbrosinthoddubsequent | y i nmunost ai ned wi t h nouse
anti-vinmentin nonocl onal anti bod Chem con, Tenecul a,
Clalysld o S Bioehemscabidat fadine M Hlaied icasicgiorons Rat Model
pgpenmdrse- | abel ed goat anti-rat 1gG for another hour .
The inmunoreactive bands were detected using
(8% adbestrem ehsach mtHogete data y@% gibiectedto Vanﬂewl?l?fihmnffé} examinations
Life Sciences, Wellesley, MA, U S A ). As denonstrated
related t HveFidemages4Blop sampdesutliscterhiem thedmimls b 86capnsy, ire pagd to measure
mat ched the trend as neasured by mass spectronetry.
serum ofResnitatigns dr @dtDAY of tbuminngetpmicoialgpestic Rensarpiaptei(§O), glutamic pyruvic
identified range from 624-1591 when the confidence
transaminheed&RB), thialdiiratst, alkalioGhosyhanie A .caidtphpiphifases 64 CP), o-fetoprotein
these peptides were identified nore than once. More
(AFP), Hitalnr@Sitrapen (BN clxlestensl (GHOE.), ilatéatt dehydrdgdnased BB, globulin,
experiment. Thirty-nine proteins show significant and
prothrorfiliin fiing {EMtand blobé pletelees PLT) Gingah diechi f67 &)d ACL peMrdinisal chemistry
expression in DVMN-treated liver tissue with F2 and F3
analyzeif dyften SMY (X, Reatos,Oipshirgbn). oWbenthe DMN-atated sampleg anh@gols were
39 proteins, several have previously been reported to
compardlS thirGeR ke@uintakketd showal sSgriifirantediffosces amdlcoolfimgd the DMN-treated group
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[0106] Fibrinogen was found to be up-regulated in
DWN-i nduced rats in the present study. This is
consistent with the results of fibrinogen gene
expression in a nodel CCl4-induced rat |iver damage.
The CO 4-induced rat |iver damage al so showed
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dep05|t|on during short-termliver injury and |iver
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coul d be used to diagnose liver fibrosis or cirrhosis
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Fibrosis Candidate Genes

[094] Necroinflammatory and fibrosis have been suggested to play important roles in the
progression of liver cirrhosis in the rat model (8, 23, 24, 29, 30). To clarify the factors responsible for

the histopathological phenotype, all rat samples were classificd by histopathological evaluation with
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regulatedlafon DIEN $eatmBASERIdving dhr@2Qind 8y, HSEB@Svate or differentiate into

myofibroblast-like cells, acquiring contractile, proinflammatory, and fibrogenic properties. Activated
HSCs migrate and accumulate at the sites of tissue repair, secreting large amounts of extracellular matrix
proteins during the progression of fibrosis. Activated HSCs have been identified as major collagen-
producing cells (collagen is an extracellular matrix protein) and an initiator of liver fibrosis when the
liver is injured (7). It has been demonstrated that inhibition of CD63 might be a novel diagnostic marker

for the injured liver.
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A8.55 (2001). 38 WHAT IS CLAIMED I'S: 1. A nethod of
detecting liver fibrosis and/or cirrhosis conprising:
assaying a biological sanple froma patient for
differential expression of at |east one gene encodi ng
a SEQ IDNGO 11 or SEQID NO 71 protein, wherein the
differential expression of at |east one gene suggests
the presence of liver fibrosis and/or cirrhosis. 39

[§1I Or.’).ﬁ}]"ﬂ@{oﬂ?gro%n &%‘eﬁ&t&e@d&érﬂﬁ%d {idikY @8 8 0B8 e Plus Pr(t)tem Assay

0SI's conprising: determning an anount of

Reagent ll(%%ﬁgﬁf)g%k%r&tlﬁl 0. SCA] ? ] (%9@ é &'ﬁ\@em@ TefNekeralY diluted by

flrst ogl cal sanple froma first

an equal?rgﬁxh%ﬁ_l&/ of B0 tutbh Kﬁ{fer c#ﬂﬁ‘ﬁ? 8.19084RY S8 T Ptlafé'f'ds%vere reduced and

ng an anount O east one protein chosen

cysteine{)£18{128d §E§%sér%eﬁn'§ thé 1 ) 1%'(%901'( Egésgk | IBSEORR), CA, US.A).

gl Ca A a seco HOMM or
Four Volglﬁla‘p oe)t%1sso utlon bu eV@%FrS% negcco cf‘acié g{bgﬁ%cflg?ﬁlg{ﬁg E)Vrlﬂ‘ellszgr Eeﬁﬂﬂﬁm at 37°C

for 16 hW% H r%tlsét Prgdes Fﬁ%ﬁ%@%ﬁﬁ%ﬁﬁ@# ssIe oqm)ﬁtrb?s e{nd [ﬁ\%][\TSH‘éQﬂeg Cits were labeled

roteln presen he second

o f
with TRAGT e 15 F PRy e SR REHe BHRRE e DU of
é{ LS%% mag Eﬁgteinsls determ ned by Western blot or
as claimed in claim3, wherein
[%frbg B pt1d§sq§%%d1@f%%nt%o%%lﬁé %géaxger% P&)i%ﬂ?dlaﬁdc d b ;n}'xmg with 10 mM
phosphoBi; 6‘%@ bﬁ 2%‘9 Zv/v} aceton%nle ard 'f5 “/Ef-loé)etb 1 tdtgl v'i)ﬁl%]e%’%g o', RS strgn]g cation

exchange (SCX) chromatography. The resulting sample was injected into a liquid chromatography
system (Ettan, GE Healthcare Bio-Science, Umea, Sweden) using a 2.1 mm x 200 mm Polysulfoethyl A
column packed with 5 micron 300 A beads (PolyLC, Columbia, MD, U.8.A.) at a flow rate of 0.08
ml/min. A guard column of the same material was plumbed upstream from the analytical column. The
buffers used were 10 mM KH,PQ4, 25% (v/v) acetonitrile at pH 3.0 for buffer A and 10 mM KH,PQyq,
IM KCl, 25% (v/v) acetonitrile at pH 3.0 for buffer B. The elution gradient was changed lincarly from 0
to 40% buffer B within 16 mL and then up to 100% buffer B in another 4 mL. A total of 30 fractions
were collected and dried by speed vacuuming centrifugation. All the fractions were desalted on
pepClean'™ C-18 spin columns (PIERCE, Rockford, IL, U.S.A.). The desalted peptide from each SCX
fraction was dried by speed vacuuming centrifugation and then analyzed by nanoL.C hybrid mass
spectrometry. The nanoLC system was from L.C Packings (Amsterdam, The Netherlands), coupled to an
API QSTAR Pulsar Hybrid QqTOF mass specirometer (Applied Biosystems/MDS Sciex, Foster City,
CA, U.S.A.). Peptide separation was performed using a reversed-phase Cig column (75 pm in diameter x
15 cm in length, 3 pm particles) with a two-step linear gradient of 5-50% Buffer A over 45 minutes and

50-95% Buffer B over 10 minutes at a flow rate of 0.2 ul/minute (Buffer A: 2% (v/v) acetonitrile, 0.1%
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analyzed\é\fl [:t?{tt@{u? stgoﬁ\ﬁ[j}d&%ﬁl% erOQng‘lI.%. Oﬁggoéﬁévc\!/%_tﬁ?; Mis/MY syec"f:@ véard 4 dnalyzed
against rat.fasta databases from NCBI by ProQUANT 2.0 (Applied Biosystems/MDS Sciex, Foster City,
CA, U.8.A.). The accuracy tolerance for peptide identification was 0.5 Da for MS and 0.5 Da for
MS/MS, respectively. The cut off for the confidence settings was at 95 and for the score was at 20.
Relative quantification of peptide was performed on the MS/MS scans, using ratio of the areas under the
peaks. Relative quantification of protein was obtained by averaging the constituted peptides identified.

[0104] To validate the method and results obtained from iTRAQ proteomic studies, the
expression changes of vimentin‘quantiﬁed by mass spectrometry in iTRAQ experiments were compared
with those obtained through Wesfern blot with anti-vimentin antibody. Proteins were extracted with 2%
(w/v) SDS in 20 mM phosphate buffer at pH 7.6 from control and DMN-induced rat livers. After
resolving by 12% SDS-PAGE, proteins were transferred to polyvinylidene difluoride membranes and
subsequently immunostained with mouse anti-vimentin monoclonal antibody (Chemicon, Temecula, CA,
U.8.A)) for 1 hour, then with horseradish peroxidase-labeled goat anti-rat IgG for another hour. The
immunoreactive bands were detected using an enhanced chemiluminescence system (ECL, Perkin-Elmer
Life Sciences, Wellesley, MA, U.S.A\). As demonstrated in Figure 4, the results observed in Western
blots matched the trend as measured by mass spectrometry.

Results

[0105] The numbers of distinct peptides identified range from 624-1591 when the confidence
threshold was set at 95%. A significant number of these peptides were identified more than once. More
than 351 unique proteins were identified in each experiment. Thirty-nine proteins show significant and
consistent differences (1.5 fold or more) in protein expression in DMN-treated liver tissue with F2 and
F3 fibrosis score compared to control rats. Among these 39 proteins, several have previously been

reported to associate with fibrosis formation, including, fibrinogen, and fibronectin.
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The CCls-induced rat liver damage also showed increased fibrinogen mRNA levels and fibrinogen/fibrin
deposition during short-term liver injury and liver fibrogenesis. This may suggest that fibrinogen
involves a “clotting-like process” in short term liver damage and liver fibrosis (36). Fibronectin consists
of two polypeptide chains. It mediates adhesion of collagen, fibrin and heparin to cells and is thus
involved in the organization of thrombi and in wound healing by inducing attachment of these structures
to cells. Fibronectin and collagen types I and Il have been used as a characteristic feature of a liver
cirrhotic state in the CCly-induced liver cirrhosis rat model (37).

[0107] In addition, glycine N-methyltransferase (Gnmz), aldolase A(A4ldoa), Myosin light
polypeptide 6 (Myl6) and, cytoplasmic v actin, (Acty) ) were identified in both RNA expression

microarray and proteomic studies as exhibiting differential expression.

Example 4: Network Analysis

[0108] To further refine the genes with differential expression in the fibrotic liver, we carried out
network analysis using the Ingenuity Pathway Analysis (IPA) software (Ingenuity Systems, Mountain
View, CA, U.S.A.). The genes, which were identified by microarray and iTRAQ proteomic analyses,
were subjected to inferacting network analyses. Gene accession numbers were imported into IPA
software. These networks described functional relationships between gene products based on known
interactions in the literature. The IPA tool then associated tﬁese networks with known biologic
pathways. Of sixty-two genes identified from the microarray study, forty-two genes fall into 3 groups,
i.e., gene networks associated with 1) cancer, cell morphology, and dermatological diseases and
conditions; 2) lipid metabolism, small molecule biochemistry, molecular fransport; and 3) cancer, cellular
movement, cellular growth and profileration. See Table 3A. Twenty-two out of thirty-nine proteins
identified in the proteomic study fall into another 3 networks associated with 1) cancer, cell cycle and

cell morphology; 2) lipid metabolism, small molecule biochemistry, organismal injury and abnormalities;
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identified in the present study are underlined. The underlined genes that have not been reported to

associate with liver injury are shown in bold.

Example 5: Clinical Validation of Biomarkers Identified in the DMN-Induced Liver Fibrosis
Rat Model with Human Samples

[0109] To confirm that the biomarkers identified in the DMN-induced liver fibrosis rat model
could be used to diagnose liver fibrosis or cirthosis in humans, we examined expression of the enzyme
carbonic anhydrase I (see Table 2, SEQ ID NOS: 11 and 71) in human sera by Western blot analysis.
Serum samples (8 ul from each patient) from normal volunteers and from patients suffering from
hepatitis B-related cirrhosis were first treated to remove the twenty high abundance serum proteins using
the ProteoPrep® 20 Plasma Immunodepletion Kit (Sigma-Aldrich, St. Louis, MO, U.S.A.). After
depletion, the low abundance serum proteins were precipitated with 5 volumes of cold acetone at -20°C
for 2 hours. The protein/acetone mixture was then centrifuged at 12,000 rpm for 10 minutes. The
protein pellet was resuspended, separated by electrophoresis on a 12% SDS-PAGE gel, and transferred to
0.45 pm polyvinylidene difluoride (PVDF) membranes (Millipore, Billerica, MA, U.S.A.). Afier
blocking in 5% (w/v) nonfat milk, the membranes were washed with TBST buffer (20 ;oM Tris-HCI, pH
7.6, 137 mM NaCl, 0.1% (v/v) Tween-20) and incubated with goat polyclonal antibody specific for
carbonic anhydrase I (Abcam, Cambridge, UK) for 1 hour. The membranes were washed again with
TBST buffer and immunostained with horseradish peroxidase-conjugated donkey anti-goat IgG (Jackson
ImmunoResearch Laboratories, PA, U.S.A.). The immunoreactive bands were visualized using an
enhanced chemiluminescence system (ECL, Perkin-Elmer Life Sciences, Wellesley, MA, U.S.A.). The
Western blots clearly show that some serum samples from the cirrhosis patients have higher

concentrations of carbonic anhydrase I than samples from normal individuals not suffering from
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[0110] The publications discussed herein are provided solely for their disclosure prior to the

filing date of the present application. Nothing herein is to be construed as an admission that the present

invention is not entitled to antedate such publication by virtue of prior invention, Further, the dates of

publication provided may be different from the actual publication dates, which may need to be

independently confirmed.
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1. A method of detecting liver fibrosis and/or cirrhosis

comprising:

assaying a biological sample from a patient for

differential expression of at least one gene encoding a SEQ

ID NO: 11 or SEQ ID NO: 71 protein,

wherein the differential expression of at least one gene

suggests the presence of liver fibrosis and/or cirrhosis.
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determining an amount of at least one protein chosen from
SEQ ID NO: 11 and SEQ ID NO: 71 in a first biological sample
from a first subject without liver fibrosis and/or cirrhosis;

determining an amount of at least one protein chosen from
SEQ ID NO: 11 and SEQ ID NO: 71 in a second biological sample
from a second subject known or suspected of having liver
fibrosis and/or cirrhosis; and

comparing the amount of said protein present in the first
biological sample from the first subject with the amount of
the protein present in the second biological sample from the

gsecond subject.
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of at least one protein 1s determined by Western blot or ELISA.

4. The method as claimed in claim 3, wherein the at least

one protein is the SEQ ID NO: 11 protein.
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5. The method as claimed in ¢laim 3, wherein the at least

one protein ig the SEQ ID NO: 71 protein.
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Pi [GDLI AEGAKI Ov1LALG. . GPEGHEL CRPBAV
AEATI : RAI TI ASA, V. NOPL YI YH¥3rEi SRSAAI CVI ADARREAKVVYGBP! A

AGLGTD



GIQYWNKBWRHAAHHVM 3PP

RPDPSTPGPLMNLLANGDI , . Tl f GSDNCTFNTCQKAI . GKDAFTKI PNGV. N
GVEDRMSVI VEEKGVI | $CKMDENRPVAVTSTNAAR] FNLYPRKGRI AVGSDADM
VIVDPfiti'l' CQTIS KTHF QAVNFM PEGM VCHGT) PLV Tl SRORV
V YEAGVFI TY' 1' AGHGKPI PRQPFASFLYKRVY~QRDQ CETPI PVKR
APYKGEVI | LI { PRETKEDDTAGTRI r | QGHS SEQ I D 30

phosphodl est er asel/ aucl eoti de pyrophospl aat ase 2
MARQGCLOSFQVI SLFTFAI SVNI CLGPTASRI KRAEWDEUPPTVLSDS~PWI'N
TSGSCKGRCFBL@BVU?

PDCRCDNL CKSYSSCCHDFI SEL CLKTVRGAECTKDRSGBVRNEENACHCPBDC
L SRODCCTNYQVVCKGB

WM&%WE&H@E@W¥WK
B REOCCE R AFRRRURTIE RS

O O ESGYSE ELMPL WISYTT S KOAFN33! | BHLTSI OVLt PD
IRIBOGRSGUAMAD) EQVEY.

ETPYI\/HSL AAAAASI | YI GI EV LB VGFG

MAI AASRVQQAP. | KEBWJECNDGVPQA, LONVAL KQPAKVWFLKG-WEEEAPU
PDGHPDA f | YDTYPLS EETI \WITHQFt NFTKTHAFRLLKPGA L
TYGNL~r'S W GBLM | CSKYTOI'TA M FEETQVPAI : L EAGFQRBNI CTE



VMATVPPADCRYTAF, PQM TPL; VTRH. SEQ I D 33

L- gal ono- gammael act one oxodase

MVHGYKGVQFQNWAKT YGCSPEYYYQPFSV EEv REYL AL AREQKKKUKVWVGGEGH
SPSDI ACTDGPMTMG. KMNRVLQVDKEKKQ TVEAG LLADLHP ',
LDERGF. AMSNLGAVSDVTY. AG VI GSal' HNTA KEGQ LATQV
VALTLMTADGEYLBCSESRNADVFQAARVHLGCLG R TVTLQCVPQ ?HL, QE
TSPPSTLKBYLDNLDSHL KRSEYPRFL W FPFI TEN VSIf YQDATNKA
PSSA SNI YP W DYAlI QFS~1 ; BEFG. W 7' STYLP CLVG W I NRFFP W
M LPNCKKESSNLSI i KI FFYBCRFKOQHVQDWAI PREKTKE' ALLELK: 4M
EAHPRYVAHYPV$VRP' TRGDDI L

LSPCFQRDSCYMNI | MYRPYGSDVPRLDYWLAYETI | +f , K;

KFGGRPHA! AKAHNCTRKDPBED 4YPTFHKPCDI

Es-
;
‘—,( L
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PSPEV VRKMGDKVEARAI AYAAGVPV

VPCTNSPI NSLFTBAHBFSNTYGBI * | | PKAA: YGG GGRGVRV VHSY
EELEE. NYTRAYSEALAAFGNGALFV EKF?! EKI ?RFFSE Vf t

| LGDQ Y. t 3311 LHUYERDGS| QRRHQKV VEI AP. S 62

THL DPQLRSRL TSDSVKLAKQVGYENAGTVEFL VDKHGKRYFI EVNSRLQVEHT
VTEELTDVDLVHAQ H  VSEGRSLPDLGLRQENI Rl 1QCAI Q

CRVTTED, P° ARSFQPDTGRI EVPR>SGEGM Gl RLD ASAFQGAVYS4

HI DSLLVKVI AHGKDBPTAATKMBRAL' | t EPI FVI t OVKTNI PFLQNVLNNQQ
FLAG QFI DBNPELFQL RPAQNRAQ SLLHYLCILYI VIV

NGPTTEI PVKVSPS P- YpPI VPV V

Ky ‘YSYNPMAKBMVGHSFHW
VHWNSAKYSIAA

PO HO SECHBERHEF Vb
e 2-subuni't p45

: 'K' 5D
S‘TDfiﬂf‘ RﬁhH

‘WM@VERLPV‘YNKS- A [ ! I t H~YQT I QEAGI } VeVPST
| ¥ EREEEC Qﬁ%@uﬁs@“‘ %@m&s@wé@%a@&mg

GNSI MPYMTEHL LATSSLP. FSCFLNB)YILSALPQLNPSCR—RTISNETGPQ
NI QLC, STI LNVTFPPEV | G

PLFFFPLLYM FQLABGLTLI | | | FRCYEKI KPPKDQTI Cl TYKAAATEDATPA
AL' B KOTHNGTI | PPLQPO P ?SPNOU SGQVANT" SEQ I D 40
salute canter famly 37 (gtycerol ~-phasphafe
transporter), nenber 4
N%A@ENCNYRTV~1‘ANFG£J'Y,ézaYYFNRKTFSFVFIESLVDEIAtsI'JI
SDDLCLI T$SQSAAYAI $KF. V. SGV: SDQVBARW : FSSA . LLV
GLVNYYFSWSE5 TVTAFAALWFLNGLAQCOL GWPP. CGKFLSKWFEPSQFGT. WAT
A V.



LSTSMNLAQSLGPI LATI LAQSYSA' RSA' | ALSGSLCVWSFF. CLI: T
| BNBPA, ?1 (SL3 NLDPAPSKC. YKKG 'S, SKEESTI ;
QLLLSFYLWf , 51' GYI . V' Sf FGVKTCCTDWEQPPI AQBAGSA VOSSY.
5ALEVGGF. VCSI " Ael " GYJSDRAMA K AGLS
V7Fl SNPRHSLLLLMVP. GVAASMFLFA V T V TSDSPK! W I LV
L,CrAV FGP33 #' Q ?' | AL: FG . VI ANESAPPNLCGT$FYI}LYCI [ ;
MANVGORLAGLPFST" | A" %1YSPI S' [ AFW VA' EY. | G ASTVWVF
?LLRNI RTK  MGRVSKKAE SEQ D. 41 sim | ar
toSul fotransferasel(2(rSu T C2A) M.CSELETGAWGALAAEL
CASEAASVSVD, QGAGSALLGLESBAAWAASLF. | | SSRPAAGASVFL
4SPPSW A
RSGARVPSALGARLAGLGGELVAH) t GPGPGRLLLAI | WPGLGLLLRGAI A

P .

. rrerrbraneatteehod3| gnal protein 1,

o =-YSWQ@AE%%££%%%%&%&F

Ko ARIRHVLYTLOEKMIEEEVEN '
tS GA4EEQ3EP- eA' PE, QEAAAYGPAAGGEAPK

| AS+)ESTGAADGAPQE
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RALRDFLLQEY. GGLNVI LVNNAr +I APKYVDPTPFMAAEVTM ¢ TNFPGTQDV
CKELLPnxPQGRVVNYSS

SVSLRALKSCSFELQQKFRSET" | T. EEELVGLM\KFI EDAKI CGVHAKEOAPN
SAYGVTKI GVTVLSRTYAR KLi 7EERREDI t | | , LN ~CCPGW
VRTDhSAGPKA' FK$i ! BEGAE7FV] ' GAU. PPGAI GP. | i GQFVQ | KKVEPA
I SEQ D 47 CD47 antigen (R4 rel atedantigen, t

t egdn=associ at ed stgnal t muWicer)

MAPL' AAALLLOSCCCGSAQLLI SKVKSVEFTS, CNDTVVI PCKVLNVEAQSTD
BMFVKWKLNKSYI FI YDG

NKNSTTREQNFTSAKI SVSDLVKO ASLTMDTHR AVVGNYT CEVT EL SREGKT
VI ELBNRPVSW FSTNEK  TLI VI F. Pt LAl LLF6! ORFA L~' T; K
9CSSHTNt f "R 1 Y4, ; LI . VAGLALTLTVVVdAI LFI PGEKPVKNASOL GL

DI e

LGYVLAVYG\/CLCI MACEP- VHGPLLI S a

Smmm@utmmwmrwmﬂ QPPRNN SEQ D 48 enbl gi n.
DARITFRITEBGR Py Q

AT K .
K V\X/YRPCEDTEEEEDSDL@
'SBEE]T ﬁ-EEE‘vBTPHTSAF L KAV\X/YRPCEDTBEEDDGDV\DSAEEDTAQS

tt, TLSQSSESGTLPSOPCC ETMEVSC
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SEQ D 51 expressed in don-netastatic cells 1,,protein
(NM23A) (nucl eosi de di phospkate | dnase)

MANSERTFI Al KPDO

VQRGLVGEI | KRFBQK, GFRLVGLKFI QASEDLLKSI TYI DLKDRPFPSOLVKY
MHS GPV

VAMMBGLNVVKTORVM.GETNP4DSKPGTI R GDFClI QVGRNI | HGSDSVESA
ETCEt SLpt FQPESLV'  DYKSCAQNW YB SEQ D $2, neuregulin 1
VBEBRCECROKGKGKKKDROSRA |, Cl | QP4EGDPSPAL PPRLKENMKSQESAAGS
KLVLRCET$S$YSSLRFKW

FKNONBL NRKNKPENI KI QKKPQKSEL RI NKASLADSCEYMC

KVI SKL: GNDSASANI Tl ' VESNEFI TGW'

ASTETAYVSSESPI Rl SVSTEGANTSSSTSTSTTGT SHUKCAEKEKTFCVNOOD
CFTVKDLSNPSRSYL C _ KCPNEPT(I)I LCQ\IYVMASPYKAEEL YQ(RV

: =3 OGHASQEREISS! STAQLLY
BAMIEEE 3 BNﬁWWKEKM‘VGGm HAA mmm
WWBRVGBUI ' PFLQG QULARSL: 8$APA RE AL SR NPA

£ LSSYLAN.  _CQLPL AV SEQ ED _3 oxl di zed | ow

'Bj.gmcLLPGA

: =1 “BWVTP QMDLVFQRLAQL
L FLSP CPFRTRO \ SLQVNSSGTCAYI QOG V VFAENCI LTA
: fitCod Gt meloﬁé@ahmdyﬁmﬂ n tyr03| ne k| hase 9
: FRRAPINGEACRE NEQIR RRACHEEOIEMEDEVWEOMNG

DKQ ADI LSTAGIVVTI TI MPAFI FBHI
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| KRMAPSI MKSLTi | DHTI PEV SEQ | D56 serine protease

I nhi bitor, Kazat type MVAIIPL1

SALALi SLAONPPAEVNGKTPNCPKQAI GCP. RI YDPVCGTNGn
YPSECSLCPENRKFf TS: | HH QRRGTC: SEQ D 57 tyrosine
3ttrypt opban5 -nododxygenase actiration Wtein, eta
pot ypepti de

MGDREQL L QRARL ABQAERYDDVASANMKAVTELNEPLSNEDRNL: LSVA?1 CNV
V. GARRSSWRRVI SSI BQKT MADGN' EKKLBKV

KAYREP, | BRELBTVCNDVI , ALLDKFLI KNCNDFQYHSKVFYLKI vt KEDYYR
YLABVASG EKKNSV V

EA SRAAYKEAPEI SKEHI\/QDTlllPI RLGL A _. APBQA™ CLL

i |n'|ngpr ot :el n':"' s}
wriirebh st RNYLTKEDL RVL I\/EREPPGFL ENQ’(DPLAVDK

; : RS e’ Wfayc%@gumxmmmwm
KRARAQEl KaF' TG DSNYEKPETPEC,
mmmwmmwuqsq& YE{ TTI K=~

> " ; ‘ -‘n ‘? VG!@P 3(‘ 2 «u’; ’?l?‘no 81330 )
WWWWMYRL TPLEL KQ(CRD
, RDAAGEOCON TP NI S %VFAEQ_R NPVANGHALLMG

mmrrmvnnmmmxfrsns EfLTLKTYLHTY

‘SEQIDA fattyncid amide hydeclase
‘MVLSEVWTTLSGVSGVCLACSLLS AAVVER WTGROKARGAATRARQRQRASLETMBKAVOREREONEDLY' -
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KLTSLKYLEMRDI Al NI SRNLKDLNQKY" AGLQPYLDQRI | EQVAALEQAAI

| Q t 2AYSKKL1 AKYKKfB KR SEQ ID 62 Sinner to RIKEN
eDNA 672i f 664C03 (prediete};

MPSGLPCPSL DRROARRVATETPDRSGGAPGAL SAPGGSGGVSCSRAPWS PGAA
LVGLPSRVP. GGAKGKM

L RRNL DDRDAQT KQL QDAVTNVL ~KHFGEL CQTPAAYVRKTARL RDKADL L VNf
fi NLYASTETPNLKQGTK

DFADEFAKL QDYRQAEVERL EAKVWEPLKAYGTI VKMKRDDLKA' TLTARNREA
KQ SQLERTRQRNPSDR.

HAETBLQR’ATI DATRTTRHLEETI DNFEKQ(I KDTKNI LSEFI L EI\/LFHGKAL

SRS BES| VYSSQESGKELKEDDI ' QDKEES
> -"'vcsxsmasx-rpvamemm'_mmaxﬁuxaawm OVE
R p ! 8. K SLEL b

RN HERISERAA ‘ VQQJPAOER”
*SLf4RLDR' Fi YbSILRSDB' A

ISR IAA TEIEDEYON FERDOS S vav IAPA
APVFHFVEQ_R' KBq" YFAREVRTGO\/AF 3= I APPLLCJELKK .
VI RHf . . KPRSARW.' STSI PEAQ | SS T$S

NYNNLVS' y LPQHALVWHVPEHAWLQ APHALLQAV
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L KRGLKPSCTHPL MKKDHRDNLEPPLAQ Q RLHLSCI DANPNALP. RPV$FMP
ROTPLI SPLI K WDESL ~ AVD ! PAAEDFPNGSGSPSAAI ' | ' | | | DT$$E'
PD} I YLVDI i M VL##, A TGYI S| VW | LARA" LI JLQVEQL

PVWFEDWL HQATI LPNTGTV$LEVRL L EASRAFBVSBNGNL VWSUKVYQADDP
DPRLFDHPESPTPNPT  BPLFLAQAE V Y

KELRLRGYDYGPI ) FQOI LEASL EQDSQRL LVKDNW

VSPMDTMLQVBI LGSAKHGLYLPT

RVTAI Hi bPATERQKLYTL QDKAQVADWi ~SRW RVTVA

GVl | | SG@ HTESAPARQQUEQQVRt | BRFCFT

PHTEEGCLSHRAALQBELQLC It CLVi ' ALQTKVTQQGLKRI V

GLI ) GAQ PR DPSQ ELPRLL$AACRLQL

NCNLQLRLAQVLAQERP! f CPEDPLLSGLLDSPALKACLI S' PAVENVP$SLKM

YALYVRG?\/RPOET__’_L_"_SQSGW N -
GQW i .'%“ . «MM R# EEREPANSK DT SFEQUVLW

KNASLATAPK KHSPSEESMEK SNACBKTSHT?LRQBLPVRLAWMKEINL

A8 ;‘"{'sp WA,
EYGLLFL

KPYQT KbAYSKYAAI\/LQ:)RCLV\A FI NNAOVLGFPTQGBLLLMIDY KQCVA
UNPFOTV13 ( TKTFLPLC RKS é%l FL
VNVSSMI)OOAPMERLASY(QSSI Ca

CNVFSSYMRRBL SKWOI KYABYQPGGFL NI ACi TSDKWBK  E.

RDI LDHL PAEVQEDYQQDY! LAQRNFLLLI SLASKDPSPVLRDI QI | ATL
SPFAYYT' PGKGAYLV/ | CL

AHYLPI G YDYFAKRHF( c) QDKPMPRAI . | t MPNYKXKAT:



SEQ |1 D6$ sullot ranslerase, estrogen-pi eerring
MNS66DYYSKFEEVBO Lb, , t Yi CAFVKYWDNVEAPQAEP.

} DLyr ATYPKSCT~" W/SEI VY WKE ' VEKCK

EDVI FNRI PFLECRKBNL MNOVKQLDEMNSPRI VKTHLPPELLPA$, FWEKDG
HYLCRNAKDVI L~SF ' f'

PFLMVAGHPNPCSFPBFYEKPMQGQVPYG~SCSi YKRVKSW

VEElI COKSPRVLFLFYEDLR. EDI RKEWKLI TI PL  ERKPSEBL

VDRI | FI HTSPQEMKNI cPSTNYTTLPDEI i v#NQ GL5PPMRKO TGD W
KNFI FPYi ALNEKFDKBYE QQ vVMKCESTLKFRTBI .. SEQ D 67
ZXD famly zinc finger C

I\/ISKLLRHRRKHDDDRRFTCPVEOCO KSFT. RAEHLKORSI THLOTKPFECPVEO

PEYHABR: ,LAPIWGTLYS%GA;’&SY@:;%
s RSV YR VSPRAAR
FI Il \/TFI YQ Y DTLNCX-} LVRTCDEQ\IFLKK NRNEI CvmH1 LDTNA.

m&mmwmer\ms $GPGNRHKPGL(]EOTP SEQ D 69
‘ X .DYVLTARBBSRGI-IEAVKQLQTEGLS‘PRFHQLDIDNPQSI

9 NL.KRVTL ELGG KSPCI VLA
P | o OCOOT AR BV R ey

SW'JD 71-“car boni c anbydrasewl
"‘galeé\NGNNQSP VDI K :SHTKF, RDTSLKPI

&AVL@YWBEM&EBQNEMQZHQIB?W TVYGTPRPKRPAIRTYHDVGLNYKSCFQPLFG
FGDMQELONFVRVHYDAPGMEEGAPVFPL; YILSR.
YALNI-IPI)TVEGLVLINWPNAKGWMDWAAHKLTGLTSSIPBMLGHL SOEELSGNSELIQKYRSLITHA,

64.



PEDNI ) NRSVLI CGGPPSDSYRL PQPRPHWGSTNEHGSEH VDGN' KYSAELHV
AH WNSAK. YSSLABAASI CAD GLAVI G V
L MKVGEANPKL (KV. LDALQAI KTKGKRAPFTNFDPSTLL' PSSLDP W
TYPOSLTHPPLYES~YI ' XC!
DCKESI SVSSEQLAQFRSLI . SNVHGDNAVPI ¢21j E} NNRPCQPLXGRTVRI s
SF SEQ I b 72 carbonlc anbydr seas Il 11
MBHHWG YGKHNGPEHW 3KDPPI AKGERQSPVDI DTATAKYDPSLKPj SVS?D
Q&TSLRTLNNG TAPNVEF DDSQDKAVLKGOPLDGTYRCSQ
?1 ?FAWGSL DGQGSEH, TVDKKKYAAEGHL VHWNTKYGDFGKAVQQRPDGG
AVLAGWX- VG SAK LKWV
7LDSI KTK' C" rI CSADP CNPDPRGLLPESLDASW TYP. QSLTTPI ; LL$
e ERGERN ;L*ﬁl_'trMLVVGDQAPHBDA\’VECNSKLIJPI‘QTSFLKMABSGGQ‘
2N R TSRS R AS ISR PRIy QS SESGTLESCPFG
A nt DNA heI | case 11 14 kDa subunit MSf w
SRR RSB BN GRRBBEEA) (nRRINBH Kk REV kiiase)
)RA _~g§g;m:am@i@ymvmmgasa LLK! _xmLxDmffseLVIcYMHSz
R SED AP EATETS QY BRHERESFF S ARG ISL RGRARFL Y
/ | SH RI Pi'N "iii (i NDSAI CASRARTKAGDLRbT G
i ] ﬂSLFYRDI TSWEDEDL RVI WEESSKLED
MGICAKD GERC Amwspmmnmksqas [

S TSSEYSSLRFRW

TK LI DNEGSGSKRPKVSY“%

'1LEALTI SHF SE
AECL XAOTO L;QSDLLKSYQ

sl eIA G PPGI LALLD$EQN RA

MAPTMERKLEL VLY , UK ‘ :
QWEMWWE&EE BUOE! .‘.Gwmmm@ﬁmmmwmmmgt
RSP WAKRWTAI\ME
RT+| CAAYLKL RNVQMARL PTKVKPL L QV"
- SRQEBEMVAKEHQL VKVREKQL AABNRL" |
tit ETLQSQLMAEKLQLQSQT, QAETELCp' Eq}t " Ei , RARI TMCK
QELEBI EHDLEARV. E88EERCQAL QEEKRKMQONI ELPEQL EB8HSNRKL QCE
KY' TTEAKC, KI LLEEEQ



HLED, Q8CKLAKE~f KLLBDRI AEFTTNL' PBBBBKSK, SLAKLKNK- | | E~j
M TOLEERLRREES|I Q I LESTR;

RKLEGDSTDLSDQ AELQAQ AEL| CMQLAKKEBEL QAALAS(

8BEAAQKNMA' LI CYCl RELESQ SELQEDL

ESBRASRNKAEKQ KRDLGEEti ALKTBL$DI |, DST, AAQQE, Cl 1 f fi

| f EQEVNI LKK, T, . LEEEAKTHBAQ QHM

| t QTCl i sQAVEELAEQLEQTKRVKANLBKAKQL' i . HNERQa[

ANUV" K?1' LLQGKGDSEY! i CRXXVEAQL QEDQVK

FNEGERVRTBLADI CVTKLQ Uf sLDN, yTCi LLSQSD" 4KS, S| CLTKDFSAL

BSQLCDTCELL CEENRQKL SLSTI ¢
KERLFKQ ATLHAQVADMKKKVEDS' V' GCLET

: ﬁﬁ'&@ﬁ@iﬁ%gﬂs T-rnmnmmnzmmqmmvammm
WWWWLQQELDDLL VDL DIOROBACNL ERKORI O BaLL

st R B Vb RR e

435 '}HQLLPszL'ervnpfavsvRIGBBGSICVLYBBAPVATSYGLLTCmq

WWWKLR[ EVNLQANKAQPERDLQG?DEQSBEKKSC VR
' H 1 . 3 ‘ > 0 . ey -

i Rl :.1 ) “ 7 p
) OIMDYH ANSRARERINS TR -mmw}wswssmvmna
BV\LPKPNI\/BASCKEI VDSY- LPVI LDRKGEI\/SRPGEVCSAL NLCES
LQ<HLAHLNHQ<QLESNKI PEI DM TEV

WWWWFETAAQCMVEHQ Gtt WW SEQ ID 77 .nyosin
Mg@\mlW@}-P?Sﬁwﬁwpﬁ\ﬂ?@ﬁfﬂ@ﬁgmﬁwDLEBES.QKL@ESREQAS FECYHPK:
MSSKRTKTKTKKRPQRATSNVFAMFDQSQ QEFKEAFNM DQNRRGPI DKEDLH
DMLASLGKNPTDEYLD AMWNEAPOPI NPTMFLTM-GEKLNGTDPHD

VI RNA? ACFDBEATOT| QEDXL REL L.I.TMGDRFTDEEYDE

L YREAVDKKGNFNYEEFI Rl LKHCA DD SEQ m 78 sol ute carrier
fam |ly~l, ani onexchanger, neniberl (g ~fbrocyte
menbrane gnfein



band 3, Di ego bl ood group)
VEEL QDDXBDM ~I EENLEQBEYEDPDI PESQVEEPAAI DJ, ' TEATA' fi ?YH
Y TSEPG ' Iii VYYELQELVMDEI S'N . QELRWEAARW
VQLEBNL GENGAWOKPHLSI 1 TSF
WELLELRRVFTKGTVLLDLQETSLAGV. ANQLLDRPI
PBDQ RPQDREELY: RALLLKI 1SHAGELEAL: QGVKPAVLTRSGDPSQPLLPQ
HSSLF, T; Q ; FCBQL1GGTEC
} 1 SPSA LEKI PPDSEATLVLVGRADPLEQPV
LGPYRLQEAAEF, fi % VELDV PI RPLFYI ;1 ; G PEAPHD) XT"Q 69
LGRAAATLMSERVFRI DAYMAQSR. GELLHSLBGHI : DC N |'i YL' PPTDAPS$
4ALLSL” S' PU QRBLLRIt KYQSS:
PAKPDSSFYKG.DL$GGPDDPL QQT G, (lPGGLVRD It YP, YYLSDI TD

LA _A_._I, Bl xFAA L' ' SPA .

r i.c QB w
(J 4)
L LI ‘k

‘ = .,.. » ¥ :
' E%WTYG\@FFGP

198 1b ECb ot R o SRMRDBK FKBV] { 23

EI&KPSBBLVDR]IHHT ¢
QUMKESTLRERTE}

SEQID 67 ZXD fanily z:ne" Tiger €
MSKLLRHRRKHDDD 4
:HVQDVG&PKSRCBVST

RABBLKGHSITHLGTK FBCPYBGCGAR’FSARSSLY{HSKK
RLFTSKHSMEAHMYROHSRRODLLEQLEAPSSLTPSSELSSPGQSELTNMDL
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SDSVSPKKSTVLQQQYNRVGKVBI | GYALPAA

SGASGPENEQVGSMPPAQQQPTSGOM RGEMPPLTS

AQQAL YGTI NSSMQAVQAAQATLDDF  71LPPLGQDAASS" A) VRKNKNVD

S~Kf | El HSQVDAI TAGTASW  TAGDPAETDYT AVGK: * AVTTJSSNL

SRGVKLLAALI pEGGSGRPI .t QAf KGLAGAVSBLLRSAQPAS

AEPRQAT. LQAAGNVG. f AS13ELLQY1( GESDTDP41E DX |

3QLAKAVASAAAI i L' ~I LK2] KSVAQRTEDSGLQT. .  QAAAA

" QCALSTSQ L

ACS. | KWAPTI SSPYCQEQL' VPAGRLVAKAVEGCVSASQAAI ' $WOLLR, GV

G AA ATAVFQALNELLQ—I\/KAEATGAGDAGRE A 1131 TV IUEL
NS G EGIT

ekt GHGGAAL VFSK' AOALQCS
VDASKAMFE Qsmmmswcm%e

) ]

T AISTERIRCE
R @?Qﬁ SOy

QL P
QRElI  VAQRKVCI Af F AN LDDGQ/\BQGLI SAARWAAAT
NL ¢ BAADL M\WQGHASQEKUSSAKQVMSTAQ LVACKVK DQDH
EVMAKRLQAAGNAVKBASDNLV NA PBFQBNBYVVWVKEKMW/GE AQ f AAQ
ESM. kKHRELEBAIt K KLA YRaPSBLRDEH SEQ | D 82 enoyl
CoenzynmeA hydretase donmai n containing 2



M_RVLCLLRP

V\RPL RARGCASDGAAGGSEI QYRALAGPDQGTTEI LIMNRPSARNALON
VPVSBLLBTLAQ LREDRQ V

RVLLFARSG Vk DOCAGADLKBREQVBEA6. QV+PVQRLRGLMNDI ASSAVMAEL
| ETPRGLLPGA GGTQRLPRCLGV

LAKEL| PTGRRL SGTEAHVL ULVNHAYAQNEEQDAAYQRARAL ACE! LPQANAV
RL GKVWNRGTEVDI ASGVAt EGMCYAQNI N

VWRLEGVAAFREKI t ~EPKFVA G SEQ | D 83 al pha andnoadf pat e
ar ot not r ansf er ase

MNYARPI T' AASAARNPSPI RTMIDI LSI | GPKSM SLAf i ' GLPNPNVPPFKT

CTAGCCLTll ~PGDA TAG-AVG 1PMPCNLI K LV AV
ERIRAG Brssestcy) | OOPN, o

"a‘ema@qvawma
YE \ 'LPGQEVYCHLRK" SG HHV

, ‘_‘AEWI%F{;@DEEATGTIQEDYLKBLLTTMGDEFTDEEVDE ‘
YNRPLPFEG KGWQAVRLI AHGKAPRL PQP

' rFibifamily 4, anlon exchianger, meniber 1 (erythrocyte micmbrine protein
I W_W%MWDKVPGAVWEACBQ(LTPFNS3 LNTSGLVFEGDALP

GAASVDWRLVEEVI CELCDGLEL BNEDAYI\/ASTFGDFI Q LVAKL RGDDEEGE
CSI | DY' V, EMAVNKRTVR~-M  PHQ

FI GCEFVDAECAKTSETI NPTDGSVI CQYSLAQVTDVI ?KAVAAAKDAFENCI "
R, WC f 28ARDRGRLMX  RLADIGEQHQBELATI EAI ; DAGA, V

XTI : ALKT. EYGVB1QTFRYFAG WCDKt QGSTI Pl NQARPNRNLTLTt ( .
KEPVGVCAE HPWSVYPLMVLSVKT' AACL

I AGNTWI KPAQVTPLT" ALRFAELTLKAGQ Pl CGVWNVLQGSG



SLV GQRLS. HPDyRKt GPTGST' BY4KHI t 4KSCAI SN V KKVSLEI ;
GGKSPLI | FADCDLNKAYV QVIGVSSVF-

PNKQBNCI AAGRLFVEDSI f | DEFVRR WL~BV. Rl C\WVKVCI

LDRD f Di { GFQNI | HAHG YKLMEYCCQHGVI CEGA.

TLVCGENQ VPRP' CPFFL, PTvi ?TDVEDHI dI ?1 ' f i KBESFGPVM | SRPA
DO1YLDA V LRR ANATEPGLASI 3' VFT

RDI NKALYVSDKLQACT. Vf +YN' YNKI DVAAPFCGFY. QSGFCKDL GEAAL
NEYLRVi i f ~TTf+, BY .. SEQ I D 86 ar guhl osaeci nste

synt het ase MSSKGS V VLAYSGAELDTSCILV

WLKBQGYDVI AYLANI GQKBDFEBARI CKALKLGAKKVFI ED, VSREPVE

BE! W

Al QSSALY $DRYLLaTSLARPCI ARKQ\/I | A Ql | $4AKXVSHCATGKd NDQ\/

|c N1 GLEHPLT P PVQHQY VVTS Cl SE
WW@RBFPWL RDLBGs nl RQERnal Lr 0 PXTl s Q E_ﬂ - r%ﬁw
b : - Eas LS AT

Gr HYV\NREV\HHAAHHYI\/GPPL t PDPSTPDFLI\/NLLANDDL

f ht 3STDNCTFNTCQKAL GGKDDFFTCI PNGVN

Cl VP, | TRVBVI VEKGVHSGK RFV" AVTSTNAAXI FNLYFI | K@ UAVaS
DAD VI WDPKGTRTI SAKTEH



QAVNPNI PEGWCHGVPLVTI SREXWYEAGVPSVTAGGKFI PRI CPFAEYI Y
KR KQRDRTCTPTPVER APYKGHVATLKSRVt KEDA, TAGTRKQAHP SEQ
I D 89 ectonuel eoti de pyropbosphat ase/ phosphodi est er ase
2 (autotaxin)

MARRSSPQSCQI | SLFT1"' AVCVSI CLCFTABBTCRAEGNEECPPTVL SDSP
TNI SGSCKGRCAPELQEAG

PPDCRGDNL CKSYTSCCHDFDBLCLKTARI G t

CTBDRCGEVRNEENAC, . HCSEDCLARGDCCI NYQVYCI CG

BSHWD' DDCEEU( AAECPAGPVRPPL UFSVDaFRASYM KKGSKV

MPNJ EKLRSCGTHSPYMRPVYTf | KT: :

PPNLYTLATGLYPESHGI VGNSIWDPVFDATFHL RCREKFNRRV\Y/\GGQDI

SSMBE-PHRPDNESCNSSBDESKW -VEEI VKNHTARV
. ) bl ESBI " SEQ 1D 90

71



SEQ D 92 3- hydroayl sobut ysat e dekydr ogenase
MAASLRLLOAASG . RYWEBRI RPAAGSPAAYC. SRSVASKTFYGP, (LG7~1M
G PMAKNLMKKf cJYPT: 11 XD' Y.
FPDAGKEPQ | ACEQVV$SPADVAEKA. DRI ' | TI dLPTSI NATBAYSGANQ L
KK' VTCKGSLLI DSS ' TUPAVS
KELAI CBVEKMGAVPNVDAPVSGOVGAARSGNL TFMV( 3GVEDRFAAAQHL L GCM
GSNVVYCOAVCTGQAAKI ,  CNNMLLAI SM GTAEAMNLGE RLGLDPX
LLAKI LNVES( TRCWSSDT YNPVPGVVDGVPSANNYQGGFGT T
LMAKDL GLAQDSATSTKSPI LLGSLAHQ YRVMCAKGYSKKDFSSVFPI ;
REEE' ' F SEQ I D 93 ket ohexoki nase MEEKQ LCVGV
VLT} YSSLVDI , C] ' FKEDSElI RCLSQRWIRGGNASNSC3' YLSLLGAPCAPMG
SMAPGHVAD FVL DDL RRYSVDSRYTYFQT TGSVP1AT

- ey Rl ARV b bHdeg b veNrrIcHESRG

RSB PR IEHQEARE GHBYEG
LTI [RLKEYERLQSKVTAKEEE FRICK

:.' = - X 4 A h ~ d ; L L
st mgﬁqpnms@gmwmﬂumkmw[L'l‘ﬁmFFRKTSRSWBILTLKTYLﬂT
TF RDAB@L LAT RVRT HDL K& APYYA' BNI +SKLFSMRNWGECATFDVANMRF

V VER\/FPYSEYU\/‘ BG ARGLY
SMiiJd.1,5K F, VKKA; XVSANQ t LGDLI K: YTPS
SKi VGDLAQ:M VCJ\IGLSRABAB AQAEBL SFPRSW
EPI : QC: x| GYFHOOFP$PFRSKVERDYRRVBG RP, GA.



a LP, PLDLQALEKBGV D. BHGEEV
T PED VLSAAMYP. Yl X' ~FAHFKDPTATPGPLDSLI ~7' RLFLQCP" KI AEE
PEV ELERCKTLFI I KALANSDLNRAG,
QRQVPPELNGQLRSI | JHKD' f QAMKBAI HFHPKALKDVKGQ GAP. MP(S Y
I DI KWAGAKVAKCQPLCVLS~AMKIVHI ' WTSP
“A Tf F. 6C3' DDLTLTi [ B., SEQ I D 96 pytvvate
dekydr ogenase kl nase, i'soenzyne2
MRW/W ALLKNASLAGAPKYI EHFSKFSPSPL SMKQFL DFGSSNACEKTSFTFL
RQELPVRLANI MKEI NL 73
LPDRVLSTPSVQLVQSWYVQSLLDI MBFLDKDPEDNRTLSQPTDALVTI RNRHN
DVWPTMAQGVLEY!I CDT  YGDAPVSNOQNI QYFLDRFY
LSRI STR’>+I I ' I I\IQ?TLI PDGSTNYARI KBI G' SI DPNCNVSEY V

DIENTY A AE ARBAN S '-(RGMKKSVGLWAVQCVALPWQEBL
~BSS[; I 1, PPI KYWALG

W Lhﬁ&s\ﬁ@%% :

KDKYPYKG| VSSGYCVLI PCT e VLJ CSRRPQY t i 17t % VSKgG7

K R 3 e G ERGR A R ERCEST ‘ _
‘. ' ‘ / s NEG
YNFﬂ. Ie) ; ERIIENASY GE T YT ALRY

S@@Y%ﬁmfg?ﬁﬁ‘fe carrier famly 37 (r)ycerol pI

0%@@: kﬁx&ﬁﬁm{{h&' _.i_.:_t'._:_.:iiaﬁlaéa 'VAAQGYGYY RT V.

2 \ i ‘ ) p 3-. ..
VWWWW@V\PPCG cv LRI CV\FEPSQ:GTV\Y/\AI
LML ACC ALLLA: QSYSV\RSTLALSC }ALCV

- Vi kG cF kS Sl b ot SiEs MR SQEMSRY X vkt
V- AQ\IBRPI SEI YBRKMEOTSI NFCVEt . SEQ'I D100

arachi donat e3- 1 i pox<yge€nase activating protein

VDQETVGNWVI LLAI VTLI SVWWONG FARKVERESRTCJ\IGRSPCRTGT LAPERV

YTANQ\lCVDAYPTPLAV 73 ¢



L WSAGLLCSQVPAAFAGLMYL' P V RQICYFVGYI . GER. TQ STPGYI AG
KRI | LI +@ ?LMSV, p- G ANYYLI FPE' C SDPENYI KTI STFI SPLLLW
-. SEQ ID 101 adeni ne phesphori bosyl transf' erase
MADSBL QL VEQRI RSPPDF, PTPGVVFRDI SPVLKDPASFRAAI GLLARHLKAT
HGGRI DYl 4GLDSRGFL  FGPSI AQELGLGCYLI ki KRGKLPGPTL.
$YSLEYQKABLBI QKDALEPGQRVVVV' DDI LATGGTMNAAC

Ei t GRLQAEVLECVSLVELTSLKGRBKLAPVPFFSLTQYB SEQ I D 102
brai n abundann t, nenbrane attached; signal protein 1
MGGKL SKI GKKGYNVNDEKAI CEXDKKARGAAT2 EEGTPKESEPQAAAEPABAK
EGKEKPDQDABOKABEKE
GBKDAAAAKHBAPKAEPEKTEGAAEAPAEPPKAM>QBQAAPGPAAGGPAPKAAE
A AAAPAESAAPAAGBE PSKFEONn | Cl GTEAPAAPAACETKS )
DGAPASDSKPOSSF AAPSSKES 1YAA.‘f APSSTPKAAA'AFEPK-_ s

SRS mmm MRS
FSTKFWVTQ\/I AYI LAV VC].SLCll

AQL bdobeMEMAILEMARN kK @-"-"?' VTANQNGVDAYPTFLAY-
enbEHFAGIHEIN RELMYLEY TPGYIFOKRILFLFLMS VAGIRNY YLIEFRG

ALPELLEZ '_LLLCI:LLAA "ARPSSAD, GSAPDSPFTSPPLREEI MA

sy iBtehlise L ERPSN
KSR NN CBKRUEETH BRI YRR TR T
VAS: SLEYGKAELBIQKDALBPGQRVWVD}?)LL&TGG’I‘MNA&C-
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SEQ Il) 107 protein phosphatase |,.regulatory subunit

| SA; MAPGQAPHQATPWADABPFF' L- LSPV, MGLLSRAW
SRLRGLGPLEPW LVB{ 1VKCf AAl: YEP' GLEGEARTPLAI  PHTPW
GRRPGEEABDSGG GBDRETLQLKTS$SLPE( . WGE : DDDDGVE- GBREATSY
: PRGQ GSQFADGQRA,

PLSPSLLI RTLQGSDKNPGEEKAEBEGSAEEEGVNKFSYPPSI

CCPI CYEEEY| DEEAVKKHABRTSTSA

L SPGSKPSTW/SCPGHBBNQA3?EDKR. T, 81Y' SKQAKKT3VS$P' RS

GSDP, A~SVWEYRSGSr ASABREEI S° AHET

KGEAAPQPQS, SAP: AQRP. QLI GSI VY7 CQPSDEEESSYRPLGAAEKDGE' AE
CPPCl PI ' PSAFLKh. W VYWPOEDT
BEBEDEEEDEDSDSGS~DEEEGEAEASSSTPATGY F. GKSW V
Y%GEDTEBEEDEDSD' 1 AEDEREAE' | ; SB STPEASAFLKAW

L%%?%AWRDLCRL%@§WAE % 'AVQEFQS IEEMWM

! VLVNNAGIAFKVADPTBPHIQA’EVTMKTNFFGTRDVCTEL!L' ixﬁrqcnvvnvssi

Y VGAL L¢ Pn’B ESLK ’I'GL..
R épu.rsﬁcsrmr..
KT SYBTPYGBVTPTVYGT PKPKRPAI L'

cen TLRCPVI\/LVVGDQAP%BDAVYBC N (
BB remtinTI HMPWFS QGVGYMASSCMr o

JRERLRLAL

g 1101"‘

qmamm_ Eeq SARQQAEEAAS v .
S%@%? IINTL_uAl t1tLNBI C SKEQNI El . | i HQYI LNLQETLKRVANC

MSERKEGROKCKOKKKERGSCRRPESAAGSQSPALPPQLREMKSORSASGSKEVLRCETSSEYSSLRFKW:
FKNONBLNRKNKPONIKIQKKRG LADSGEYMCK) Di VESNEIITGMP'
ASTEGAYVSSESPIRISVSTRGAN: STSH] /KDLESNPSRYLC
E




SAPCPQDW WHGENCYL' FSSGSFNW KSQ KCL$LA4I CCLKI NS

ADLDFI t ~Q41 SYSSFPPWMGaL SRHN
PSYPW_VEDGSPL MPHL FRVRGAVSQL YPSGTCAYI QRQAVYAENCI LAAPSI C
KKANLRAQ. . SEQ ID 112 twinrlinlike protein

MAHQT G HATEEL KEFPAKARAGS

VRLI KWI EDEQLVLGASQEPVGE t WDQDYDRAVL PLLDAQQPCYLLYFRLDSQ
NAQGFE WLFLA W SPDI | SPVRLKMS$SAATRA, T V K

KEFQESGHI | CDELFGTVKDD} . $FAG YXKf |1, $S
CAAPAPLTSAERELQ . ~1Rf $I EVIC 1" Bl CV}

$H. QTLQGLAEFLQP" | SAQ RALQQ~. I t KML* NYI Q KRI . DLERE:

TI EY. VS TEPTDVA~QLPSRVPR] Sk, g. RYl LYKHTHEC DP, L

| SW$I X r$I\/PGYRL S KE‘ RI\/L?t SSGKSRLL DSVEQDI

YQQQ\QD ﬁﬁ,ﬁ,mh, H I K RI\/APSI I\/KSLI\/DBI ‘l., PRV SEQ 11) 114

qo x__ __I t ase. aqltl:hlms{ at |

MYKHAWEPEKPSKGYQYRCIRY.
CERAREEIS CRERGSA.
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DCVQQWELI , QERI } 3VPV17AS VKE' LYVPENKLHLAKTDAEW
PALKt NKVDMOWQVLREGMTPLNG .  FI dREREI YLQ LI |

D- CLLDGOVTNLSVSt | VLT

TREDKERLDGGSAFAL" ( ~1. YEORRV' h] CRNPEFPEf | RKEE'
RC] t AQAGT' i ' CKNHFI ' ' | KMVi NEQGDWLI 6{1 DI Q VLDR
YWADGLOQYI t L" | P. TELKQ C>! KDM  ADA' ~I ?2AFQL<  RNPVHNGHA
LMQDTHKQLI ERGYRAPVLLLH

GaWI KDDDV? %RVKQHAAVLEEGYI S| P$TTy VA!

FPSPMWACPI ' EV- QAHCRARM UAGr } NFYl YCRDPAGVPHPETG ~. ;
DLYEPSHGAKVt . , 7 MAPOLI"i' ' EI VPA RV

AAYNKKKKRVDYYDSEI | | | $DFEFi SG', | ~Ni RKLAI

~ GQ CPPEGFMAPKAVCI ' VLTEYYKSLEK 76 SEQ nD, 119 bi ogenesi s
'SEQ D Y Qfidaasid BlydboRik-rtcdiRhhBE corpRMRBlnS 3 ; © Subuni t 2
EHMATOR TTEdo T bk kSTl Chilevine
MWAWMWI EE ' '

%’E"SEB!VS{@WE&‘.@EREQV
S S-sL D$BDYS | SFEQ Qa- SDBDDEVYQ. V. TV
YQAGESDTDSFEEDPBI SLADYWKCTS dNEMNPPLPSECNKCWALR ;

NWI- FEI YKG CDKGEl SEK: A' KI nJS  TQABBCFDVPDCKKTi VNDS

C. YEENDDKI TQA' SQSQESB! ?2YSQPSTSSSI | Y' SSQEDyKEFER METQ
DKE$$VESSLPLNAI EPCVI CQUYNGC! VHCKTG | LMA' CFTCAKKL® . KKRN
| CP. CP- YCP. QPt QI VLTYE 77
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