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.
FIELD OF ToNORik ONJIOPR ERaiBIRL BREPUIBRY ar e

nmet hods of detecting liver fibrosis and/or cirrhosis
based on the differential expression of various
proteins, and kits for diagnosing fibrosis and/or

i rrhosis. t
< Conerneous SOSSROBARRE oL st gRpfoRs:
ver, . col |

d
oiflct ?%ECS?fﬁéqveaf@}ﬁﬁflafﬁ%o%d%’?’lg&l}ae AT Dl 190, U8
provisiong] Pb%%%pgll?%wfl ﬁ@“i‘lul\f]fg 38}7@ 355?, é‘%ﬁm@% 3% FH08 S hief isexpressly

necr oi nfl ammat ory changes. The overall liver fibrosis
incorporatgd fHEyderein by rrictbcedy nani ¢ i nfl anmati on and repair and
has the potential to be resolved (3). Fibrosis is
seen as scar for FEELBIOF RHEAENYBENTEON s [ i ver. Wen
the |liver becomes permanently injured and scarred,
[002] h8emimdbstditeed arsmebled’ deteetifipibies fibfddB4hd/ot wiethosis based on the
fibrosis and/or cirrhosis are the major risk factors

differential &pr&A6BALO S dud bteifBbid KRB diakideing M réAERY RTcirhosis.
factors, such as hepatitis B virus (HBV), hepatitis C

virus (HC\/) hepatotoypg@l{ 1;#% Rpol i ¢ disorders and
hliv

al coholi sm can i nduce er fibrosis and/or
[003¢1 {1RPEBDsis WHr&bniS BRb&irntbiM didase ﬁ:’%@tﬁﬁﬁ ¥Pz§*§ct&$ze@oy aWiddiease in

cirrhosis being the end-stage of fibrosis. However, it
e
total liver cdlﬁgé}p%ngfdﬂ\?ﬁ m%ré)ﬁe\ﬁ%ﬁtjﬁzﬁc:agsngg ?{Eraz%@{er@tugégééfﬁté/ ?12% ir liver

0Si S ri sk
function (1, %P eﬁt}ee%fg%%ssﬂ%]s‘?%g%&?f’éﬁ ]§)¥heﬂé‘fef Erft f?%“f%"é’ﬁ&m&f@ﬁ’@ﬁtwéPangeS- The
overall liver flfl{ll‘éﬁlrsogsrlpgqﬁg %chn%ltogfly%}qlrgcl: mggﬁlaﬁég glgfi %I%e ?}?q/%llge aoqtgntla to be
survival rate (3). [005] Previous biochem cal studies
resolved (3)p S{REOSIRIS SPANC SEH Apraatien &n the patimt gy er. Wbsathe line depamass
cirrhosis markers (3, 8, 9), but sonme narkers are
permanentlyohjuaddvad schraduti conlitei wealbalmpirhoss. 1 [ 006] St udi es
for additional nmarkers have proceeded based on
{004 Eiveafibrayis ambibikdirBosixf are theamgerrisRtfan®s ofbeparictlhds carcinoma
guantitative proteom cs. Mcroarray technol ogi es have

(HCC). A rheenfwcdss, Yutsateh@tis B ORRI(EIBNShpetitheD 9ir8XMIES S h&htotoxins,
anal ysis. In particular, |arge- scal e nlcroarray

metabolic dl@&ﬁlﬂ}é $hé aRbndIRRE caneiﬁ@&c% $oiHatef HQIQL:@ nd/ Sls&ﬁ‘fl [w?hmth%har similar

anal yze si nul t aheous anges I n thousand genes an

phenotypes {m@? Mtﬁ% rTh%lsﬂ %l | %n(%g;id%?a LSF ﬁﬁrog&OHP%é)ferh%_ I?sal}%‘ct‘gﬁar Wha% types of

v usedstec 5Gi es

genes are 1n901vede orrﬂow they act when liver injury and repair occur. Moreover, the cirrhosis caused by
these risk factors often progresses insidiously. Patients with end-stage liver cirrhosis can die within one
year unless they accept liver transplantation, which has a 75% five-year survival rate (3).

[005] Previous 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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research were two-di nmensional gel electrophoresis
(2DE) and |iquid chronmat ography-based i sotope- coded
affinity tagging (I CAT) technol ogies (12). Recently, a
vari ation of the I CAT technol ogy, i TRAQ (isobaric
tags for relative and absol ute quantitation), has been
i ntroduced. Both | CAT and i TRAQ tagging permt online

[004] d%ﬂidhéslf&aédd%nafmm&g N EprIRIHET Basésh l'i'xﬁslr@firfa}fg%nalysis of
quantification of these proteins. SUMVARY OF

transcnptonlléél\égughgs\lgﬁgﬁza]nvgﬁfotéo%%gytﬁfcﬁgﬁ%\f %ecﬂﬁ(gg gé fdve rb%%l# {v elr?z used for

ysI's croarray expres I on
comprehenm & %e%% l%%it),]r:casts:laotgl \I: i Eepearlltécﬁ% t';ui%c sgalg %llf I nd aa[qllg )}7318 15 3 %I-:ne
: abl e for the diagno treat
expression ?ﬁab%gqsgaralwas/ Bnyrs TN fgle%%%?gem% ﬁ% phAFHSS and idemity
ovi des a net hod of detecting |iver flbr05|s and/
significant R 650, 4 1 ofp¥ate ithrgmo BidaLy Perg tephpelopisy imcdiffesatiyl pEoteomics
froma patient and assaying the sanple for
research wegh fwfoedimensional gslelestoplomesis (ZBE) andhguid ohfemgiogeapbirbeattidigptope-
a protein chosen fromSEQID NO 1 - SEQID NGO 63 and
coded affinitpamging (0N agdnobpies €@f)., Redeatlgiavariagordeffthe ekt teahnology, ITRAQ
expression of at |east one gene suggests the presence
(isobaric ta@ffol teleife hhd RGNS quantithBsn)Chas bBasingodc@@IBoRIIEA T and iTRAQ
provided is a nethod of detecting liver fibrosis

tagging perﬁﬂ%ﬁﬁe QehttgbS oWuIBPRANARG s hktPrel ik @ hRmiti€idAtichadTMheBe proteins.
for differential expression of the human orthol ogs

descri bed abOVeSUﬂﬁﬁA%QPO@hFHﬁqﬂﬁﬂﬂﬁ (ﬂ@ologs conpri se

at | east one gene enco protel n chosen from SEQ

[007:1 iDt 1nv@§tors hg'v:rlguée@dﬁ ?a aﬁ)@ilsoguclﬁi 1cP(§a9fé>rg1ﬁﬁ\IA%xﬁressmn

agn03| ng rosi S an or Cl 0SI s

profiling anﬁ@%?r}q%ﬁ ve ptrotem cﬁﬂmg 18 Find R4 il 1i1ona r%l e %1%' ? rﬁ1 E)l[%‘cé (ﬁ%lhtﬁ{“es

zZe aci d nol ecu

pocnity SRS S ot DL B B
ackaging. indicating use for detectjion of |iver
[004) 1i Bhe&ventigigreyides 4 wryeqd of desecting liyer fibragigpnd/q girthesigjcpmprising
Is provided for diagnosing liver fibrosis conprising
obtaining a bistogiral e Frowl asagiontaeil dsseyip ehe sampledor diffsesntialisaprsssion of at
wherein the human orthol ogs conprise at | east one gene
least one gea@ emiling agrotpinathesan frmoSEQ IDMn SEQEQDDNID: 63tand 18H@n| dthelogs
NO 120. [012] The invention further provides a kit

thereof, whérei tht @igiRaatiNGExpievsdn &ff 40 1casd dhie gt Mgdid thépbenct BAkver fibrosis
conprises one or nore antibodies that specifically

and/or cirrhBid to at | east one protein encoded by a sequence
chosen fromSEQ ID NO 1 - SEQ ID NO 63 and hunan

[00f]! W19 R8GidL R %Qéthome&eﬁweﬁl ?ibfdgg'a‘ﬁ%k a&hoafﬁ,i£§aylng the

etection of Iiver brosi s  and/or cirrhosis
biological Sglﬁgl% gg :@&Freﬁ%s}le)gpr% Sl}(%tr?ffsﬂ%n% qt'&a%e Q.%P 0gs ?Sé:rll abﬁ)gljb;h%%l& the human
orthologs c%ﬁﬁq?s%ég egg??ggégl}Fee\lt\]ge g%g Htﬂjl:t]ejn Igfiloser? ﬁ?)trnt é]é)é ?]9?\1(? 06t£p éE?(S ID NO: 120.
[010] Also provided is a kit for diagnosing liver fibrosis and/or cirrhosis, which comprises one
or more nucleic acid probes that hybridize to nucleic acid molecules of at least one gene encoding a

protein chosen from SEQ ID NO: 1 — SEQ ID NO: 63 and human orthologs thereof and packaging

indicating use for detection of liver fibrosis and/or cirrhosis.
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protein chosen fromSEQ ID NO 64 - SEQ ID NO 120.
[014] The invention also provides a nethod of
identifying a conpound that decreases the
differential expression of at |east one gene encodi ng
a protein chosen fromSEQ ID NO 7 - SEQID NGO 23
and SEQ ID NO 42 - SEQ ID NO 63 and hunman ort hol ogs
[01 ]]t] h% g&fit’ion? Qgﬁtri ﬁr‘ogl ed Fo? Wl a@h&n Alief Iﬁh)rosﬁ)&gfn ﬁ§ih$ 8n@br more nucleic

east one o e af orenentl oned genes, contacting the

acid probes t%g éésa%s%cﬁab%v%,?@fere(ﬁ? {H%%HHSH oﬁﬂ(go %%cz)g'rg)%ﬂ} Ry lg%t Meeéetﬁg fencoding a

eren expression o east one  gene

: i s dec in_th I cge of the test conpound,
p“ﬁm“Choﬁﬁé?@?sﬁﬁﬁﬁqgéﬂ?ﬁésgﬁIﬁﬁﬁﬁe ntial expression is an
i.ndi cation of halting or, reversing |iver fibrosis )
[0123ndhe rnvenﬁzqu%‘gth@.pr?‘o%]a kiifar diagrasimediyer fipropis FH%PWFB%%S that
a method of identifying a conpound that increases the
comprises ogip bf mperantigpdiesihaiepsdiBenlyfbing tojableast opmprafimencdedlly feequence
a protein chosen fromSEQID NGO 1 - SEQID NGO 6 and
chosen fronSEERIID ND: 1 28EQ IBEQD! 63 MG hwrlanamidhologsrthereof, tand page ging indicating
thereof, conprising providing a cell expressing at
use for detebi@asdf livvefigbsit bed/af ditlssnt | oned genes, contacting the
cell wth a test conmpound, and determ ning whet her

[o1heusd frbeuantsiaadit BXMaSRosis QR 1i0dr fAUAEsiPdndl R @6+tho8R @oMBASIng one or
is increased in the presence of the test conpound,

more antibomg LeUdcHiD& éf BeL SARash A hiRLE Bith@beLooRHERS hiQBast Snékne encoding a
indication of halting or reversing liver fibrosis

protein (:hosaeglqtlloor Sﬁgrlf) Yo ﬁ@Qﬁ%O%I tional objects and
a ges of 't

aavant a “the rnvention w |l be set forth in part
o1 e b Bl S el S B b fnlf

) .. practjce  of the invention. The, ohjects and vant age
differential gypressionioh gElaest 8v¢ g61E Ien‘%Péh‘}gé‘aH’fP?gbcq’Sﬁedl é%‘l gﬁf?glga ﬁ@r 79%kQ D No:
means of the elenments and conbi nations particularly
23 and SEQoid) NOed? o SEQ W N 63 piskitress arthglogs thepepd, mpmprising pfcm%@g a cell
under st ood that both the foregoing general description
expressing @nehst dre of did adwiemgntiched genesdeotasng the celhwith e test evrppauny, and
and expl anatory only and do not |imt the invention as
determiningCk/Rdtiee Ghe difforkBtial ERere@oTiiad vl iledgt cheashd3slecrebbed fin the @resence of
I ncorporated in and constitute a part of this

the test comPBEEd, Wheid @B dedrédsb@Hi'fi%ﬁe%ti&l%‘kﬁfe@éiorﬁﬁ’@ﬁ GhdiBIbS oPhallififor reversing
invention and together with the description, serve to

liver fibrosi in & principles of the invention. SUMVARY OF
vert ros@ﬁ@@k@f&% [019] Table 1 is the result of a

i achem cal . ¢ _ ‘. i

018, A, SRR R PSPt B bR s o

differential %?Hr%srsg)'nlqﬁfg{ T ‘égég]%g Sé'g%“fgﬁagprtg{egﬁqugﬁc?m §ﬁ§ﬁ@2}§0§ﬁ bl &0 1D No:
ne expression and their human orthol ogs. The genes

6 and SEQ [[END: 341 SHQIP NbH erbhubiaioies dastipaf scomprising paRiding a cell

anal ysis and quantitative ) _
expressing at least one of the aforementioned genes, contacting the cell with a test compound, and

determining whether the differential expression of the at least one gene is increased in the presence of the
test compound, wherein the increased differential expression is an indication of halting or reversing liver

fibrosis and/or cirrhosis.



proteom c anal ysis and those whose relationship to
fibrosis are not yet disclosed in public literature.
[021] Table 3 is the result of interacting network
anal ysis for the proteins show ng significant changes
in expression in oligonucleotide mcroarray (Table 3A)
and i TRAQ proteom c (Table 3B) studies. Proteins in

[016ﬂh gdaﬁfowds 4095%@ 'aﬁezag?a w?fttgeein%ﬁﬁﬁ%uﬁ;%@Qtyfo%n Hﬁ{,hrm\fﬁe

previ OU assocl ate wt Iver

descnptlonﬁr&k&'f @%@Féﬁ 2) fgvmgsﬁlgorg 81];‘ CRr;llpﬁ);gl G\I G: baeﬁlg%med by practice
. of treatnment. for inducin ﬁlbr rat
of the invenfigg. D%@I%Ok@?"c%aéld qHRg° g R @%@?ﬂ%@gw means of

for three consecutive weeks shomn as i nverted
the elements andafwg}b&a)tloe% pagfiewaropaiaipd g%ruv fe appedsthel2Bms: Rats were
ghed and sacrificed each week (shown as triangl es,
[01 7§t étrls torlep undengtopd thit bethitlehforegoingfgensraldlesaipsion png g fo ollowing
week, until week six). Blood sanples were collected
detailed desf:ﬂpstidmi ¢ bamptal aabsqysatsyontpayd donddiphietht imanton asvdaimed.
wer e exci sed and wei ghed. Livers 4 were then either
[018]1 18 adddmipkiyTRg dalvyide, WEth hieStopairited YndQbndtisge apart of this
isolate RNA and protein for mcroarray and i TRAQ

specificatioR G SAM Lv AU IRAim EnBSHRRL InV&iltdon ah@&3bihkl Gk thel deECrifpﬁon, serve to
the quantitative real-time PCR (Q RT- PCR) result o

explamthegglflmﬁleét%frtﬁ@ﬁlfvgﬁtmﬁng grow h factor-/31) in DVN-treated

owi ng a hi gher |evel of TgffSI expression, the

strongest known F%ggyﬁgﬁyggFET is [024] Figure

2A shows the hIS odi'ca xan1nat|on results of
014] g‘e@gg A lé?g’s t 6% ghléatcy%rélczgfan?lﬁgs og{hé lSlISI‘\l/Héerf tratg treated w1th
char act ed b four,_ _histopathol ogi ca
dmeityii i S8V sppamed i s St S bR Gl ?"F%ﬁw‘f‘RﬁPeﬂOd
% the first row), the _inflanmation scores, are
[020f r aﬁblp ig plistpf genes s@%laa gigpidiggnt chinges g pEpresisnggd their human
are fromFOto F3 (the third row), and the fatty
orthologs. Eltregrges weroselsctad oprths emelaneskregis oh mecTparTayrpgalyyis ppd gpatitative
last row [025] Figure 2B is a summary of the
proteomic ahalgtiopat thoscoghaa kelgnnslgp td Bbrosibercmat yetuitelosedlingublic literature.
results are ranked by tine course. The

[02 e qull Bk dRTEBuRIY it&adihg netvalk whadedk fonthe prdteiae slgrdaf@sipnificant
AO= none, A(1-3)= mld and A(4-6)= noderate

changes in %%s&bﬁ‘fd ﬁ@&ﬁﬁ&wme H]@ro&ﬂrzﬁf?ﬁblé 3a)aRPErR AQ ghortsed (Tdel@3B)

grades 0-1)- normal” to fibrous expansion of

studies. Prcgglﬁg ﬂl thé ﬁ?r&r% dgr{t%' e&xhthka #%&ft eslf.dfdg mﬁdh‘%aw ng{%‘g&}igﬁ% been reported

Fosis wt rmati on.

o trmﬁﬁ fr %ﬁur?%?e“’*‘aom@hﬁ?e”“aﬁé ised to cal cli ate the
ach i ﬁ%%%&qﬁtqugﬁﬁﬁ@hﬁ% end ogr am
02 ot A e AR Han R MY BHSSFE ERBS TR e n s, Bach
rat was either injected with DMN three times per week for three consecutive weeks (shown as inverted
triangles) or with normal saline as control. Rats were weighed and sacrificed each week (shown as

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
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[027] Figure 3B shows the conparison of Tirnpl (tissue
i nhibitor of netall oproteinase 1) expression between
the QRT-PCR result and the microarray data, and a
good concordance between the two results is shown.

For the Q RT-PCR assay of Tinp 1, expression |levels
(marked by the square) are relative to the nean of

were then eﬁ‘ﬂlér f%@&]ﬁ'l ﬁﬁrﬁglﬁ Y g}%r h@ﬂﬂo ﬁ{o%&'}%?ﬁ qg 1@%4 ﬁﬁA ¢ éﬁ‘&[@llnefor

erig € expressi on vel s

microarray gnd’&ff%égﬁeom1{ 9?&1% 'rcpsa g%lvele A1169327-at and

Yeircle and triangle), are

ativ the nean of aII n sion | .
[023An5‘ lgéereeFlmeﬂ g s e BB BIERT S ¢t Qprpnstorming
of the plot. [028] . Figure 4A shows the vinmentin
growth fact@x@} %@M&hﬁ%@d g5 f»h?wmw higherlew! ahir/Bobriresiopglhe sggngest known
2, 4, and 6 weeks as deternined by i TRAQ proteom cs.
inducer of filiregsnesin expression increased 2.4- to 3.4-fold in the
liver when rats were treated with DMN. [029] Figure 4B
(0248 h &g vl shasuthe hisfopibsibeical dxhminatiomtegslissofdiver tissues from DMN-
DWMN-i nduced vi mentin expression. The observed result
treated rats. MHlieClep@satitdtive phenotype nd theaasiivee dsshy wamsiarspeized byredoting the four
in i TRAQ proteomic experinments. [030] Figure 5 shows

histopatholddil [@fidstas 8811008 RS fecRisRlscABahy Fhobn RORPRS iR fi-fi€ow), the
expression of carbonic anhydrase | in human sera fr om

: I
1nﬂammat1@%5‘1?g ?%?dg? E(ftﬁ gg |(th gect)ﬁ@m\ﬁatthle %E%IIO(%%%I'(}-II%S %%NBQ%%{ fd ﬁ) F3 (the third

row), and thD% nf';htalngen Scosz 91r3e]1 Ieserice uosrea e;(n%g dbﬁ n}thg Fslo

fhow. .
ers ogi cal materi al

| ect fron1ce| tissyes, . ns, of th
[025], E}gél&ft 58 pGnrtel B bty ﬁﬂgbcaf w81 Lot e B ol g o

dependi ng. on the particular synptons present in

ranked by tigigfoprse. {Be B@f%ﬂl%ﬂ%@w chpge ip ﬁm1%?&|leta|thr§%\ﬁf9ri%9 r%&y Tl%e A(1-3)=
anal yzed imediately after it is taken, or stored. If

mild and At sepderateeneseoimflammatyryb d he fibrasiswhangsds divided ao two grades: F(0-1)=
appropriate storage buffer, and kept at 4C, at -20C,

normal to fiatous #QGEnsion oEmetal iracts Wﬁ}@ﬁbrﬁigle ifdpostisp fregednt hsddingyfibwsis with
nitrogen or liquid helium In one enbodinent, the

nodule forrdatioh.OUhERALy SRATRE & INBYN @OPRbdike 6f atabiRe /-5 eFHeMuntder of rats is counted
pl asma. I n another enbodi nent, the biol ogical sanple

and used to FRYu1aRABd Sdrcifagd oPi@i8 ad h1§tb1§§dh’(ﬂo§@e{m%v%l atlefich time point.
addi ti onal enbodi nents of the invention, the

[OZdj ?ig\ql)lgé SR AARE 8e a%rgrﬁ %ﬂvﬁ; hLQlfdreﬁ%H @itfﬂycsnz t?ﬁbpgen@eﬁﬁessmn

cerebrospin flurd, Tynph, sweat,

patterns from Ny i{)&\/ﬂ\ll-mciugécpﬁbroﬁg &oﬁallﬂ%ﬁj Al or other ciini Cal

pec nen used herein, the term

" refers to a mammpl i ani I ng but
o BRTER bR e R Bl £ 0 B S P Bl 1
| aboratory manmmal s, etc.
expression between the Q-RT-PCR result and the microarray data, and a good concordance between the
two results is shown. For the Q-RT-PCR assay of 7imp I, expression levels (marked by the square) are
relative to the mean of all gene expression, and are measured by the log scale on the right side of the plot.
The expression levels of two Timpl transcripts, rc_ Al1169327 at and rc_AT169327_g at (marked by

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

indicated on the left side of the plot.



[033] As used herein, the term"differentia
expression” refers to gene expression on the RNA nRNA
| evel, protein level, or both RNA mRNA and protein
| evel s as conpared to normal gene 6 expression, e.g.,
an increased or decreased gene expression on the
RNA/ mRNA | evel , protein level, or both RNA/ nRNA and
026" ¢ ety A SNRY ebfi%lmﬂﬁ HSE 1 $s5h HMNDaled' cotfiifits a2, 4,

gene encodi ng a pro e| n" refer to any nucleic

and 6 weeks.ags: &tcr&?n%ﬁ%&é’?ﬁbﬁgﬁegﬁ%g énetl%fex ets!f?r?mcfénscrzﬁbof %(IJ 3 4-fold in the

inenc ranscri |ng AP
the nucleic aC|ds responsi bl e for
liver when rgﬁ'c%%? ﬂaat%\ Hﬁ%n protein of certain SEQ ID NO or
ortion of the nucl ei ¢ aci ds responsi bl e for
029é n g b‘i’:l‘Ffi'] 51}0\7@;)@5? Eesult H%Wgstsrfrxd:t}%tl analygis ob @E@ Yipentin expression.
NO. The nucl eic acid sequence nmay contain nornal
The observaslagapdtrinashcdsviftiethp trard gesraraddyanase spReiTPREES IVl RA Qyproteomic
exons, introns, initiation or termnation regions,
expmhnmnmronnter sequences, other regul atory sequences or
uni que adj acent regions to the gene. [035] As used
[030NeFiufs 5 §Hvevstiey RsUThoMEBsterh i lafglysis efreFasink Ghedexpression of carbonic
correspondi ng human gene wherein the non-human gene

anhydrase 130 RurhA1scbHFSA 8RR valuBtcd Rl and Sdnd F-01eh| waihNBpAI AT dtERdirrhosis.
gene in the Iast common ancest or of hunan and

non- hunman, apg Pﬁﬂgﬁq)gqﬁﬁ§Eﬂﬁﬁg function.
[036] As used ﬁerel the term™"pro es" ers to
Deﬁmhm@ybrldlzatlon probes that are ollgonucleotldes t hat
in a base-specific manner to a conpl enmentary
tr a I
[03 IE At@ [&g edq{reaégfj g!"%{e%lé gloﬂ) glc%%tﬂ‘g)g% ’?r%ﬁ? 13 aﬁ b F?e(%jl%?tenﬁl collected
from cells, t}?ﬁlﬂﬁse?r 0r3%1 8? SR _]Q%e}:; %g(!g.lerclzecotgﬁe 191 oglcag%{np?may vary depending on
156, 501, which is jncorpqrated herein by reference,
the paﬂlculﬁtr@eﬂﬁ% RiRSERF TR diesihectin ke flaghrsedy Lhehiglogicrlpampls rapgbe analyzed
to any DNA or RNA/nRNA, for exanple, chronosonal,
immediatelyfies & wéien. &F stowadr Af sterrd/tor sanmie may bt cqwiléhrated watdiag appropriate
present in tissue sanple as well as synthetic nucleic
storage buffa; b kepT hied“Ce pir20 1) @t €108C axiedén inrmvcyorgpas $igsideistittess lgpid nitrogen
both strands of a double stranded nucleic acid
or liquid helitgh ek eaibddinteal, Wekelsiopivall amgreandy @nsisiosftblend, &drurd)or plasma. In
intact nucleic acid nolecule. [038] As used herein,

another embodfndn®the bibRGlcatiaRPie H8f &rrﬁlsgm@swr tisuB 3EKAE] !}gaddltlonal
mat eri al conprising external |abeling and internal

embodlmenﬁ%tfﬁ{e' 1ﬁ4renltlﬁn tﬂ@bl?%k@l ﬁﬁ{éﬂe ﬁlﬁ)gécglgfsp&iag& gj)tfboﬂm{ij'srﬂé?él&, %lea,

to instructions usi n
r n r . .
cerebrospln%]m% ggérp}%lg E}V}é&ﬁ Iglrlcug %}Jngx(? glyﬂl%ld 1%1*1%3,51 élegd @g tlht\alrechpﬁ:glr 338?1’rxlens or
and enconpasses any polypept|de conpr|S|ng an
antlgen bi nding site, whether 7 produced in vitro or

vivo. The termincludes, but is not limted t
[03 2HJ oﬁ;? gﬁf@ﬁgrem ehigEn opatlent” refers to a mammalian animal, moludmg but not limited

samples.

to human, primates, domestic mammals, laboratory mammals, etc.
[033] As used herein, the term “differential expression” refers to gene expression on the

RNA/MRNA level, protein level, or both RNA/mRNA and protein levels as compared to normal gene



nonospeci fic, polyspecific, humanized, single-chain,
chinmeric, synthetic, reconbinant, hybrid, nutated,
and grafted anti bodies. The term "anti body" al so

i ncludes anti body fragnments such as Fab, F(ab')2, Fv,
scFv, Fd, dAb, and other antibody fragnments that

retain antigen-binding function, i.e., the ability to
expression, hind, iﬁcréaggcfblf deCredlly! ggﬁgexpgé/sgi' ﬁ%h Y RﬁHﬁHRﬁP\qg@gﬁ&em level, or
U1°d conpri se an anti gen- |n8|ng omain, I.e., part

boﬂyRNAh%ﬁNﬂﬁﬂﬂ?@%&QHQXﬂ”DleCU|e that conprises am no acids
responsﬁ% &5 0r T he speci fic binding between the

nti body, and t he ant.i gep. ant i gen-bi ndi.ng domai n .
[o341y gtsaied betelanh fesds “ahe a?ﬂf‘n@sa?/el}cg B 2PFUPR " TSP 4By ucleic acid

region (VL) and an antibody heavy chai n_variabl e

sequence o RgisHthergph with s figlenal rale Howsodipg oHERETEIRS # proteiny Ehe gene may
conprise both. For exanple, a so-called Fd antibo%y

encompass #lf higmuplcicasils irespensgne for gheadingH Yoetiinal protgtn ofgertpin SEQ ID NO or
retains some antigen-binding function of the intact

only a portiamb{ the dycleif @4i03 redgonabédioh enceilimg or bepressimma‘spiemi diiceddih pEQ 1D
bi nds," or the like, neans that two nol ecul es forma

NO. The ngdiphsd séduaiicei ibay @hilin Mehil ssgadices asnodr aspleyisicalbagingalities within
conditions (e.g., a stable antigen/antibody conpl ex).

exons, intron8 8nitigidR drierdliSRioA PEYibr AR oM SEfiended  oto¢ 3B Lory3Bquences or
anti gen-bi nding donmain I's specific for a particul ar

. L en) QRS [ (s found on a nunber of nol ecul es.
unﬂpea@a%ﬁ%g, aﬁt%ﬂ?%%%%y may specifically bind nultiple
03, B pREn PRt lsrie MRl o 3ol 35 R0 EPRMPPBGRGT pene wherein
i nteractjon, often includi high affinity bindi
the non-hurggh e e s Bt B Py R s 4 e bR g common
is wusually a less selective interaction, and may have
ancestor of umggpangronrhumamgndiheipmangeneshave the sgre dunciiont v
Typically, binding is considered specific when the .
[036df Aismised/hargnghe temsprobes rifers to hglridigation penbesthat gy oliggucieotides
M 1. |If necessary, non-specific binding can be
that bind in nddstespeciic tinandr ts abstplehicatatywstahd eftichge spécBidhgrobes also include
bi ndi ng by varying the binding conditions. Such
peptide nucids| &ndesaived kiliseh Br 47 9@, [(13)pdid odhes kindlkR Aeidrahhlsgdand
using routine techniques can select appropriate

nucleic acidi@RElts.0NS; o FNE.E PRENG 156,501 whidhak inéoRefdtd¥etrdiR by reference.
ternms of concentrations of antibodies, ionic strength

[037@!c Aﬁ.‘ﬁ@ecﬁ@réiﬁj tﬁ@ten&e‘m&@t&iﬁ’eref&g PR hened R!i\@[/mRNA, for example,
inding, concentration of non-related nolecules
eromosom§E oy LAY AR e, J5E MBI ool M o
) trix Effects on Kinetjc Rate Constant f
synthetic nugfig 3525y LA ETB AUECR AC Oy ZPROMARSORENoE 81 DB pyasds of a double stranded
. Viscosity," J. Imunol. Meth. 217:51:60 (1998); and
nucleic amdzﬁgllgﬁ,ée @’td 1apl_ugles amyEAEMEEPE PTG oAd’ Bgchpycleic meid @olecule.
Const ant of Antibody-Antigen Interactions in Solution
[0383a de aseshherginhertsrmi“pickagingimefros gaistatly to\Barkgging haterial comprising
Bi osci. Bioeng. 92(4):330-336 (2001). [041] As used
external labbldreednd intbine] dmeterial'ip thetoehniner, edoduding loutaoplihitadetoiigstfuotions for using
of any length of am no acids, which can include
the kit. natural |l y-occurring or synthetic am no aci ds and coded
and non-coded ami no acids, peptides, depsipeptides,
[03930 IAXRERE hAQR, HE tchm CXilHoly,” BEEM G AL imBARRBIdMEA bfa il¥ment ora
epsi bi cyclic peptide

derivative thereof, and encompasses any polypeptide comprising an antigen-binding site, whether
7



backbones, single chain protein as well as multiners,
as well as any fragnent or portion of the intact
protein nolecule. [042] As used herein, the term
"conpound” refers to a substance conprising one or
nore chem cal elenents in any proportion and of any
structure, including but not limted to cyclic

produced er‘Ju%’ g} }ncwvo b[rh@ @&Qleigcl%essﬁlﬁ% ﬂ#tlmﬁ{éﬂ k& po ﬁ)nﬁpmﬁb’agnal

organi c or |norgan|c $0 refers

monospcclftéc1 gﬂgﬁ{egllg%b uéﬁaﬁz%ﬁgﬁrg,a - Pgﬁqlezlﬁ?r FH%[ %«!S}m{'gngfa% hybrid, mutated,
her bal / nt extracti,n both C cal ele

and gratid SRRPOEE DT F et éﬁeﬁf%msﬁld e BHE TG a i Ta 2. P
[043] Chronic liver disease is a common and

scFv, Fd, dplataan bitat intibody Fragmprtothhenetaimantigeabinding funtdiee) ioprthaability to bind
of hepatocel lul ar carcinoma (HCC) is generally

a specific afifgegeUesicdlly, hehdtdetents Wdnlibdosnprish bt ntet-birglingpdontdhe i.e., a part of
end stage of fibrosis. The sane proteins are expressed

an antibody! ol B dYh&d d bssan® A8 adilPreQsinGiblcAIME 8Fccifit biS@AL between the
expr essi on these proteins during liver fibrosis are

antibody an8 ’ﬁ?e”inﬁ%& tézrﬁ Eﬁjc%gh 'bﬁﬁﬁl dg%ﬁ?q@fcahﬂ( Ysth ﬁsepﬁxpacﬂtﬁodytr fght chain

aSSISt i agnosi's rosis and/or cl rrhosrs.

variable reg%o e(r\/St Ilélug ?rrllt; § b%ﬁh%atv? ﬁfl{lg ? r%azegllmbﬁ)n T?Bkn\}lﬁ)ﬁve@elj lt\ﬁgés not necessarily
non- g?notOX|c hepatotOX|n Is used to induce rat

have to compiigs brthf Farmsrampleya smenlisd Eétantéchtmracsmegt consisty @8brqfigei domain, but
in Jezequel AM et al. (14), which is a known node

still retains e Sitdey bidindiimdtioh oy Bk iflacragebddy) . During a
si x-week tinme course, histopathological, biochemca

040?”9;5%9%&@13%1‘1&’ R RER MR NEES 0:0RR ke, @i‘?‘éﬁn@ ﬁ‘ﬁt two molecules form a
i nci dence of hepatic flbr03|s in the rat nodel

complex tha§¥§lte el? s{agl%ﬂnd%ga%%ﬂbl%é &m? 5 t Ia%ta'ble%gge%ntlbody complex).

Ive Fere use
The term is ﬁh? ?}%}08 w e% eg{n%lﬁ Santah ﬁ%e dl?ﬁél'ﬂ%'élg%]:nﬁsn %Dsecltﬁﬁ gor a particular
epitope, whigh e Pun s T TRAE HERUEHIES. A1, 31 VO P See-Lga g pind molipl

four isobaric reagents. The four reagents are

proteins whedt fénds freatt soitepaprgsspt 81 ach-abracils heding §eharaqtpgzaddpyey sglective
peptides are identical in mass and hence al so

interaction, pfleminclwdingihnghsd fhgitebivingwdid.a 1TWay mededisseparity o hgnspecific binding is
di agnostic, |low mass MS/ M5 signature ions allow ng

usually a ledsatlegtisarihiefactat, andimaf hane o lowfabfunitydwith e mexderateanhighsapacity.
simultaneously. Quantification is perforned via the

Typically, bitidiil £ @BS@ferdd spad HD dABE theaffidigus afleaduetMi' o1 M1,.107 M or 10° M.
product ions weighing 114, 115, 116, and 117 dal t ons

If necessaryt H&ﬂ S&Eﬁic%%&aﬁ%\é ?g:lufcéd)ﬁhm sﬁfsta‘htlﬁlf ﬁ%ctlﬁgﬁ)%b@ilc%mdmg by

Si nce peptides are tagge pr ot eone

varying the B%\éﬁ{&%ﬁdﬁénse )S%QH g&'ﬂh ?C{}lg a?erléll I’? Rl r?yA% %ﬂslﬂ?edpawgah %gﬁg routine

roves e con ence

techniques ?%ﬁ%{%ﬁ%ﬁgf‘% écj)ndl{g%mg go %{ecuasggryp% ﬁlfsteztrrrl]seof

protein expression profile of different |iver states
concentrancgis ﬁﬁp@tﬁﬁ@&&g‘)yc strengPh of the solution, temperature, time allowed for binding,

concentration of non-related molecules (e.g., blocking agents such as serum albumin or milk casein), and

so forth. See, e.g., Morgan et al., “The Matrix Effects on Kinetic Rate Constants of Antibody-Antigen



[ 045] The nodel enployed in the present study is very
simlar to the human liver study nodel, and thus
findings fromthis study can have human clinica
applications. This study enployed DWN, a potent
non- genot oxi ¢ hepatotoxin, to sinmulate liver fibrosis
(17, 18). DMN has been denonstrated to induce liver
onsIBR | e d al S e k4 L
ineraction RIS kol FUARARSYBRCRUSIN 199 Yol PRURE 4.
“Measuremgr:llté})[g }\555001 %)0 ¢! er@(ﬂlt {20 (%d AI?I%%H%‘{\H&%&?P&E&%O%? T lution Based on
Fark Er LIRS "efowe signitica ifferences in
.expression in the rat liver. fibrosi. t abl i shed
Dnzyme-Lighi AR e oruRe Aeob et Pioet e uan pd 200Bhe Tap! <
1, are the same serum markers for human_|iver , .
[04}]j gysyspcshergingthe torge PEFIR'T k&S et RIYMERS fopp o1 gpy length of amino acids,
al bum n, glutamnm c oxal oacetic transam nase (GOT), ) .
which can ingludearitwalfiyeepuitingtar ametbercrranieo gaismnd codest ad nepicpdeshgmino acids,
al kal i ne phosphat ase (AKP), acid phosphatases (ACP),
peptides, depsipeitiolps, pobipept{daFRjth cidlzobicyrigadepsicyrlmgendepBbidyclic peptide
chol esterol (CHOL), | actate dehydrogenase (LDH),
backbones, SihgRhiin praeiatahrenias multintgs, aPWell anmey Haoaht pt pirgbedSthe intact
(PLT). Thus, the markers identified fromthis study
protein mol6&fe. be used to diagnose |liver fibrosis and/or
cirrhosis in humans. 10 Detection Methods [046] The
; oy ot o .
(042" A3 LAY NS AN bém;gajlﬁa R 1O S DERRS: A PLATRRKEE fore

I'iver fibrotic 1nj Results o
. literature search indi cate 1 hat ' ) %40F 1: ot
chenica ety Bl BodPRl g BF uOPLBRE bR R e SR, eyt

st ud .m.groarra nd proteom cs approagch had bee
branched orsjratgh s bk cargP e ey 54 TgFHEPETgERRey f b gpiapoupfaiso refes toa
remai ning 70% are not yet reported in an I terature.
compositiowmﬁﬁ%gms oF MOFeCheiged PR RGPS BT aiorfe‘&r%gﬂpkﬁa\f fements or
m croarray and quantitative proteom cs technol ogy,
herbal/plantgixyregtionfros dotheBymirehdemenipans heghabplanticloments of cxfafizdms.
showed significant changes in expression between
EmbodimBiN- t r eat ed and DWVN- unt reat ed groups, but have not
been previously reported in any literature in relation
[043] 0 Ghiot@d lifer Bisessk $ DEomiibi ddgmikantiaMpktial gibblethit 4. The
genes in DUW-treated rats have a difference in gene

developmerft SPR&RRIcOMIA tatdd maRNY VNS ereRYI9 prRBaddy Hop&idXi@h&id) which occurs
| evel when conpared to nornal géene expression. Sone

at the end S‘g%{,\m&_sf}%g% a’%’%&%ﬁ\%#&éiﬁgﬁé‘%%r@%@& fE8th 8fnfosis and fibrosis. ?Iéanges in

. ose 63 rat genes were converted I n
senccxres 08 oPALTEO 11 ORLARAFERER E G AP e sross
s L B oo P s B ek b B o e

) fibrotic injury based on the liver injury-related
fibrosis mogglf Papethylnirosyaine (AMDD exugogrnetosinhepuetonth idispdiodpduce rat
In the detection nethod, differential expression of a
necroinflamgetngy end betiatig fibropisoasaleseribad inukgeesiugh A DMeregat (), which is a known
expression of the full |ength gene encoding a ful
model for studpigg huprotiedirdamageal |ppriPumdng afix-week geneowns dditoygthelogical,
portion of the protein.
biochemical and quantitative RT-PCR analyses confirmed the incidence of hepatic fibrosis in the rat

model system.



[ 048] Accordingly, the invention provides a nethod of
detecting liver fibrosis and/or cirrhosis conprising
obt ai ning a bi ol ogi cal sanple froma patient, and
assaying the sanple for differential expression of at
Ieast one gene encodi ng a protein chosen from SEQ I D
NOC. to SEQ I D NO 63 and human orthol ogs thereof,
[0443’” %@ fedoR@ayiaf&E ﬁfﬁ&&(g hueﬁfﬁ%ﬁé ?jfo%bnﬂf;s t%&hdoﬁfg%twe?@&sed The

ene suggests the presence of Iver fibrosi$S and/or

1TRAQ tecl?n'oﬁ {%'}0 rmfts tﬁqe %c%g@ﬁ&?lora f:%gﬁ gﬂ}f)te{}ltg :Al.eth]p I@%ﬁé‘hﬁg s wg&l as the relative

rosi s an

sty B2 e R S S St o
isobaric reag%%ts gn@%%?qm@gé?q%tshag%ﬂmgrféTc@écgﬁgnfilqaﬁgff{blsﬁ ggj HEQ Jg&: th(Jjeled peptides

_ proteins identified in this study can be derived from
are ldentwaf) inenase and hengs plig idegbiend inptingle MP Bade hehegmsdves stRigadiagmostic, low-
at http://ww. ensenbl . org/ Rattus_norvegi cus/ together
mass MS/MA gignature ionsleholinGéorauni@Bication efbupste fentr different samples simultaneously.
http://ww. ncbi . nl mni h. gov/entrez/query. fegi 2db=honol
Quantificatiog éygerfolndbdialihe differepeeadd atnmdaice bhifmr prodesttibeni.e., product ions

di fferential gene expression maybe assayed by

weighing 114, EH‘§ Qb PdnkdQn 7 AR $hat 2kl cabil@Bdviell &k eheUT M LR Sossible tags. Since
anal ysis such as mcroarray, Q RT-PCR, |CAT an

all peptides aiﬁ%%edoﬁro%%egbb&ﬁgeqp BERRALPINA JHRLAOHEmERBMDE %ﬁdéﬁ"fﬁr protein

din the art 051I] I'n anot hér enbodi nen

improves the %Xl?f?c}elngym t%s%tlf&tlhgd (91%? aylllcnlgulttlhs%mhﬂpe craggﬂ @tdf thechnology

rease expressi on or one or no nes enco

provides a VE@'OE%B%R%%?%pm %p%]pfsq%s? Ellg %&aﬂﬂ@ﬂ&t&%ﬁlwgaﬂeouﬂy.
eof ,. wherein.the |ncreased expres i on ugges
(043 héf hE) modelfarpleyediin thePreseBsBgy ds wry Fighla &rort.hﬁg Y‘?ﬁ' study model,
yet anot her enbodi ment, the invention rel ates
and thus ﬂnd@s&ﬁpwghrs study lgan havehemee alivisel apelicatenso L hig Stllldéfa@sltpl@f?é DMN, a
gene encodi ng a protein chosen fromthe human
potent non-ganphoidypatotpr, keiimglaBH@ct HbiiSs (58 18). IBPN Ipshiern Gnenstiated to
SEQ ID NO 100 - SEQ ID NGO 120. [052] The invention
induce liveradagagprapidlges] alsahad hedrernpitedilydirorentto bassélifoxghé study bfhuman
down-regul ati on or decreased expression of one or

fibrosis forri&Ricd (J41 sﬁma@ﬁl@hﬁt&ea abel &llh, aRasRIh hhRBrsSRRshdW&MQignificant
- é NO 6 and SEQ ID NO 24 - SEQ ID NGO 41 and

differences m)‘iég?ﬂasglﬁﬁ hohegs 11%%@9513 mbig %@chﬂmﬁ&f‘m‘%ﬁi@ rsﬁlﬁ? §¢compared to the

essi on suggests t he presence of liver brosi s

controls, se@ﬁl%lg ? a% ‘Eﬁe@%%% §em11n%;¥rﬁérs %}%JHS 11%%%%% gfg s tltlJltglrteen serum

ion to assaylng

markers of%ﬁ@gﬁli%#l?a” it 5%%%2%%%?&%6@1‘3”%""' ”%ma%g% ﬁaES‘“r\?éc (Gr1),
NO' 67 and SEQ ID NGO 83 BE%F

total blhrub[f@s%t]ahw@waaﬁ? 1ot Pt pb?sabﬂrtasss (5CR) efsfﬁfeP#OFan Rpilood urea

) enes by functional groups. Thus, the invention

nitrogen (BgNo.dhllsster! (el Qb lastateideledioeprpse (1), ity ipsothrogbon time (PT)
cirrhosis conprising assaying a biological sanple for

and blood pthitd]éte (rK)i dlhug xiprressen ndafifiad frbwakis stode cgeaised eotlzgngse liver
a protein that functions in cancer, cell cycle, and

fibrosis andé lelrrhioeik phRagyg. chosen from sequences conpri si ng SEQ
IDNG 9, SEQID NO 69, SEQID

10



NO 12, SEQID NO 72, SEQID NGO 4, SEQ ID NO 65,
SEQID NO 17, SEQID NGO 76, SEQID NGO 7, SEQID
NO 68, SEQID NO 19, SEQID NO 78, SEQ ID NO 5,
SEQ ID NO 66, SEQID NGO 20, SEQID NGO 79, SEQID
NO 22, SEQID NO 81, SEQID NGO 21, and SEQ ID NO
80; a protein 12 that functions in |ipid netabolism

:Damxmnggﬁi&hnnlecule bi ochem stry, organismal injury and
lities chosen from sequences conprising SEQ ID
10, S I,D. EQ I D NO. ,.3
(0464 T e T R P s es P PiRE el

..a protein_that functions i.n ol,oqi cal

Results of agabbed i tufirciemich i Eipls aehaRipa O AP T RRE G rergally cxpressed
nervous system devel opnent and functi.on conprl Si %

genes 1dent1§E@q thispdy by mlﬁl’OﬁfI‘@Y andpreisamios gpprerdimadi ﬁerb%rﬁgg}to ¢ related to
cel | norphol ogy, dermatol ogi cal diseases and

fibrosis or cirdrodist Tha senodining A0 Yoravemas argireparted it empliteritytg SPObinmaNd) the
8, SEQID NO 44, SEQID NO 102, SEQID NO 45, SEQ

informationloBtal@d bi®dth ﬁﬁ@alr@yhﬂl q%ﬁtaﬁE@ﬂoBoMﬁbs t&ﬂﬁlploSEQi}ktDﬂM@c (63) genes
31, SEQID NO 90, SEQID NG 35, SEQID NO 93, SEQ

were selectddDalNGE whidh sifedlsigni¥danfldh8ngeSh A pshion bbtlyeeSBRMN MreafsDand DMN-
109, SEQ ID NGO 40, and SEQ ID NO 98; a protein that

untreated g‘erﬁ%CBﬁt%% hét HebPpdviaBi 3 RPott8dMn K Mkdratufdih @8kt to liver fibrosis or
biochem stry, and nol ecular transport chosen from

cirrhosis (T?%Q%%nﬁ%%f%g% h%h\?% n%%gg ris hgel aétﬁfl'\fleoéﬁgzg 711‘1 @eﬁ%xIp%éssl\l&?Eﬁ?the
RNA/mRNAiﬁ%EVﬁ% %%%ﬁéﬁer?rﬂe@E%flg Qo%lé%e% % g%elng gé%eﬁs%%\é%ﬁlg genes are
up—regulatec? %hﬂﬁj%:i%l egEgh 2 sd\%%l%cégfglo nz(hﬁieg %gnan

protein that functlons i n cancer ceIIuIar novene
ortholog gepes|aperdipe &t BrrRhelAg ajspPBIps BemithoknskALl and leaﬁ%oGene database
sequences conprising SEQ ID NO 59, SEQ ID NO 117,
(Table 2 — %EQD NONO—~48Q 8EQQ:D20 104, SEQ 1D NO. 30, SEQ I D
NO 89, SEQID NO 52, SEQID NO 110, SEQ ID NG 58,
[047PEQhtDhdNDvedtid:, prOEQes d ethicl] fob deteSEQ livier Notid ifyry®&pd|dn the liver
NO 39, SEQID NO 97, SEQID NGO 56, SEQ ID NO 114,
injury-relatedfferkhliANGEnckpres€ioh SEEY ddof¥ad htddn. Thithgd&tion ntéitos, differential
[054] The invention also provides diagnostic kits

expression &sasg%% Bibolig aGRAER iRNMRIR:HR] BPHrelinh bl Medul] RRSMSene encoding

I n one enbodi ment, there is a kit for di agnosi ng | i ver

@ ful lengthr# rpﬁreglfdf Saf% Ptg{nq{f ﬂgée%eqltg %IZ‘{O%H%Q?ptodl ze t o ucFHe)iec g(r:i (roD e
[048:12 %cg(?rdle Slars he \?eg{; g@é&%@%ﬁ zﬁ%@ﬁafg g g%gﬂ?l%%l\ﬁpf t%éﬁé Qnéllor cirrhosis

human ort. Iosthr of and akaln I ndi cat
comprising (3Inyng: RiEloREHh APIS 13 afﬁ%%%ﬂl@ S %Sﬂ@aﬁ ipedgpena
the differential expression, u ul ation
expression gfiat FaviRnE EgifA e@??@ﬁgaﬁwtql%é‘%e@@ﬁ@ EQ&%NQD i tp REQ ID NO: 63 and

differential expression would 13
human orthologs thereof, wherein the differential expression of at least one gene suggests the presence of

liver fibrosis and/or cirthosis. In another embodiment, the invention provides a method of detecting liver
fibrosis and/or cirrhosis by assaying the sample for differential expression of at least one gene encoding a

protein chosen from the human orthologs comprising SEQ ID NO: 64 to SEQ ID NO: 120.

i1



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
[04%] f £ drhgl oggef ]IE%%EI%%enuTG irthfsfsRIE§ AL B AS¥RE 82/ B search using

€ genes Wo suggest |br05|s and/or cirrhosis.

gene/protem n on The %1 nlggrglblema%?éen% ﬂ{t% //W‘F %@%ﬂfﬁg}l&ﬁﬁé tno [1§/ ?%%ther with the

nore nucrerc a

Cld ul es of | east .on e codi n
Homolone#ﬁ%ﬁbﬁa P -éwaﬁ%m@r%go 2‘?‘8‘%‘36/%1H%Y3%§CE"%?’?18%#3“'
S NO.. 120 for dlagn03|n liver
[054]; dr & péﬂ%lﬁa%ﬁhlsemnﬁ%udéfferfra@égen?ﬁépw PorhRpY passayed by
prepared by techni ques known to one skilled in the
transcriptiog @@alyﬂ/orvwn@ﬁtlve@(gmm@ anplyais lguc@yy@gmﬁ@?rr@é Q-Ri @y, ICAT and
usi ng | abeling techniques that are known to one
iTRAQ, or sky dthedhpproptihte neathods koowi soodrieisklied idde edt i on,
including but not limted to radioi sotope | abels or
[05f] upBEsheRintoahens thefhesnpibn bdsecdrassaitarthehzesghiation or increased
nucl eic acid nol ecules that are either or both strands

expression 8f orﬁ: AR Bertt ERRERE aPisiRI BoRGifbm SBOEDW®: ANGEQ ID NO: 23 and
i nclude any fragnent or portion of an intact nucleic

SEQ ID N@?&gecgﬁtg ;I}L}(f 63003 ﬁ]ﬁﬂ%] SJtﬁlegsacﬁérgot{{'%HEﬂeﬁiﬂ th@frlcRAsdd®xpression

such conditions concentrati on,
era r
suggests th%%re eng% %)rfslcl)\éei’r 1?%0%8 eng‘? Erﬁg%gl te]ﬁ éé%; %)dr(r)p egrgrlglh%%%mt the Jl\?entlon relates
of nucl eotide bas

dth
o esaying Jot GR R/SE R TRV SIRIFTRT Ft S it £ JFB 08 he buman
orhologs caPRHRENEY POV 05 oY) HPRRAZgRY SHE IPLNG: K nbERARANO: 120,

conposition of the nucleic acid, which can be
[05He{lde niveatiothylsq erevidey ireanopier Pmbedinent, pssayiag farthe down-regulation or
Cenerally, stringency can be altered or controlled by,
decreased dkpresgxaotiine or mend parkeaticoding erppaeiatchpssndrcn SEQUD NO: 1~ SEQ ID NO:
concentration during hybridization and washi ng. For
6 and SEQ & al(n[28,— SE@Q OiNOnaitl iapd hodhahoglvlbgrtheed] wheremthe ddceased expression
salt concentration increases stringency. Such

suggests thé PRSiLE 8Ny R FBrdsRANNY of BirrhbAS enSlet ddoBitkr bibbdigicat, thedibntion relates
can be found in, for exanple, Strauss, WM

to assaying foRE HElir&ALd Q%Déééﬁ)ﬂ oﬁﬁqéég%ﬁe' géfe Eﬂc%ﬁﬁg a é)tét@lﬂ@l’lﬁieﬁmom the human

rotocols I n Ml ecular Biology
e R b S, SRS

I e of strl ent bridization condjti IS
05 g e areafobRed Bobiaes sttt Shif R b Ryl BEpas grus. e

nNIsodlun1C|trate at 5QC or hi gher. Another exanple

mvention pgyvides @,%@q ofﬁlﬂgp ng Buer fipypsis fad/ebﬁgpgql%ﬁgng@mg assaying a biological
hybridi zation overnight at 42C in 50% formam de, 1X

sample for §i€ferenuBlCexmvssiprCyt at 1@stiave eerivneadiag & peatein thas neprsgaicaneer cell
phosphate (pH 7.6), 5X Denhardt's solution, 10% (W V)

cycle, and @i boraiolsgyt dhaban fromsequzﬂ:egbmhpldfémfiméE,N@:l‘ﬁé SEEJID NO: 69, SEQ ID
sal nron sperm DNA, followed by washing in O 1X SSC at

NO: 12, SEPIMNOG L, SEGHIY NG 45 SEQNDaND: €088t IDONG: tABEQE) Nde 76, SEQ ID
for exanple, aqueous hybridization (e.g., free of

NO: 7, SEG @ MI6EEIEQ ID NO: 19, SEQ ID NO: 78, SEQ ID NO: 5, SEQ ID NO: 66, SEQ ID NO:

20, SEQ ID NO: 79, SEQ ID NO: 22, SEQ ID NO: 81, SEQ ID NO: 21, and SEQ ID NO: 80; a protein
12



in 6X SSC (where 20X SSC contains 3.0 MNad and 0.3 M
sodiumcitrate), 1% (wv) sodi um dodecyl sulfate

(SDS) at 65C 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

that functioﬁ{ﬁ%g%@@%taﬁ&?sﬁ%@%ﬁ ﬂﬁﬁecﬁg%%cp s%rﬂar;rgal G i gls}ﬁtndéﬁr%rmaﬁties

greateé abou

conen RS Sy SRTRL SO %chceﬁ%wg LRI N1
sm 1o N4 LA AN DR SRS BLMEED: 9o

salt concentration of the washjng buffer, either

hematologigah disgaseu RRIPSFNG sysiem devsienmrm PWHWP%W Qs syeemdeyeppment and
condi ti ons can include, for exanple, aqueous

function cotmpbisingl BEQIDANOT 13; @ proteifitiess ffetiewsyimeniags pell mogpbolme, dermgtological
(wv) SDS at 65C for about 8 hours (or nore), followed

diseases andyoraitéone chosed frenveaginmsed dmnii))ﬁsi‘ﬁ@(S,EQ)IHB?@SB)SHﬂ IP3¥Mm 44, SEQ ID NO:
tenperature. Another exenplary hybridization under

102, SEQ IDDBI43 SEQUDINYLIIY SEQIIDI‘N(S R, Ryl indioat 66 8EQNIDENOSSE,SEQ 1D
5X Denhardt's reagent, 0.5% (w'v) SDS, and optionally

NO: 90, SEEOD &/ 84, sFePIeRR 93 SHEBRNG: sDESED MY Nperor) SINAIDNO: 51, SEQ ID
O égﬁ)t 42C fol | owed by@\/\gghlng |nQ2X SSC, O%(W/v) ?

t l s5ma
NO: 109, sﬁ@%ea dl{%g &%E@ﬁnﬁ%%@ (RO ¢ ‘?@lmfaﬁélﬁ'd?'héid th&sboMsh! small

apparent to ose of ordinary in the

I T T AT A

enbodi nent , t on.p [ i (. )

srQ 1D NSRG4 @esﬁéﬁﬁiﬁéi DoPSE B o b D gnss sEQp NO#7.
one or nore anti bodi es_that s ecifically bind to at

SEQ ID NQ“d35(SEMID NC5161 SEQB iR b 85 gng\é%u@néé%ﬁ)o@@nﬁ R D NO: 53,
SEQIDNO 1 - SEQID NGO 63 and human orthol o

SEQ ID NQ:Hét.¢d3Q IAND: By 3R D N5y PEQIDp¥HexHy SHE Iﬂﬂ&@ 96 and SEQ ID NO:
i ndi cates use for detection of liver fibrosis and/or

107; and a @bieirhthst fanctions sncaatedr gretlali mevdbensdotalangotvth arkepridiferation chosen
conpri ses one or nore anti bodies that specifically

from sequettieBBorhprisig $E@SD NHesIHSRBID N0 gl SBQADAI@i46, SBQ ADeID: 104, SEQ
by a sequence chosen from SEQ ID NO 64 - SEQ I D NO

ID NO: 30, 529 1ARe: kurdtietn NepRP! $158 D PaTKa0] SN Halo:i RASEQUBNO: 116, SEQ
use for detection of liver fibrosis and/or cirrhosis.

ID NO: 55 '%Eb;ﬁf RO '1?1 fs_Egﬁfﬁé%é’gsféQ 15 RS 87 9616 $D FHYIBSSBQUDENO: 114, SEQ

‘Presence o 0SI S an cirrhosis. [060] The

an s ific to the proteins maybe obtai ned by
ID NO: 57, %ggﬁgpﬁﬁoogﬁgolyclonal t echni ques known to one

_m;gg_ﬂ£§§£|Ed in the art. The anti body can be | abeled with
Diagnos Soi sot opes such as 355, 14C, 125133H, and 1311,
usi ng the techni ques described in Current Prot ocol s i n
[054]mﬁbﬁ@wgyor( 2 prozigesiiagnoiiplsdasera the gensa aRd/gr Rytegy fescribed
be measured using scintillation counting. The antibody
above. In amaymabdioehe thefd iserkéSorediagnpsing biaprefthroyis arfdér cixlzogis|teat comprises one

rare earth chel ates (europium chel ates), Texas Red,
or more nu¢lbiodaidipighes that hybridize to nucleic acid molecules of at least one gene encoding a

protein marker chosen from SEQ ID NO: 1 — SEQ ID NO: 63 and human orthologs thereof and
packaging indicating the use for detecting liver fibrosis. The kit can detect the differential expression,

e.g., the up-regulation or down-regulation, of these genes, wherein the differential expression would
13



fluorescein, dansyl, Lissam ne, unbelliferone,
phycocryt herin, phycocyanin, or comrercially avail abl e
fl uorophores such SPECTRUM ORANGE(r) and SPECTRUM
GREEN(r) and/or derivatives of any one or nore of the
above. The fluorescent | abels can be conjugated to the
anti body using the techniques disclosed in Current

suggest liveEFig%@ﬁ%hg/ 01' &nhB'Hy nl?il alIer e?#‘?)réignent ftﬁé gl@grﬂ';&lll a?so.pﬁ%\{icéers.a kit for

rescence can be quanti usi n uori
. . 61] Differential tej ' be.. d .
aagnosing [BRHS B PR e e R B e
t.h t, h Vst bl otti -1 1 nk
molecules of i g3t 67 B ETSEEIA RIEISTIRJIRer hBSTdFm 51D NG E)%E%ID NO: 63

with an el ectrophoresis step, where proteins froma .

and human pitlslegyi thespols dp e feentiahexpressipn obthe gergs ayoidbagepst {ihgosis and/or
basis of size and el ectromagneti c charge by sodi um

cirrhosis. Ijahdlrey lembadifrente thealisemostiel kindodwriseseine ok awre wysherie exid probes that
(SDS- PAGE), according to standard net hods known in the

hybridize toatucleicSe@] melegules SANVRROOK: gbrk ohkodin@thiviBuf@hbARb1GECNIMEsing
A LABORATORY MANUAL A8.40- A8.45 (2001) (describing

proteins choéai fr@ﬁlSSE(%Eﬁgl@? 6% - 380 MENOOUN) fop Hiagh®le 18R AbRSIs n@br cirrhosis.
proteins by SDS-PACGE). The contents of the gel are

[055] N§he kit LAY BE DEpaRd 1Y 1EhhiQEBklo WS Bne SIIEIN 1RV %},‘f)ﬁay of
other nenbrane or filter suitable for fixation an

example, th%!\ﬁiotbgsr Bay %1 AbLikd Qm#ﬁé #ﬁeﬁ&f?ﬁ%&ﬂ‘ggﬁ% B9 SrenS@n E@ ?nﬁﬂé:‘séégl%d in the art, to

art. e trans nMTer si on,
- | otting. ..or t her. compar abl t hods _kno [ e
facilitate degelgﬁc?n, N‘éc)%{d,m% l?]ug%gt?lrl?g?dsto Sadiolsa eglﬁgeregs %rrfguoE?SQ%ﬁé\@%bgﬂ. tIli]lC probes can

hybridize tq%{p%l:/efecge:ck%?l?) ﬁl’lqg g%r%%?h%gha&é]? tgt?a:pl %ap %‘@(Ig%ge s}%gdg’der}/u%{e?cl acid
conprising Western blotting. Fixation may be
molecule angdpeus 4@%@@% F@artionof 88 H1taqt ARGleig agi mpleAuts: avi ol et
light, or by other conparable nmethods known in the
[08G]t NuSbeds acéd pybridGansReaReEdd Ay sychIondiigiGlas AR Gincritidon,
A LABORATORY MANUAL A8. 52- A8.55 (describing various
temperatub € agenhsic asidenre il aditidrw thebme abh@isttionglenghdf thetceniplearentary
of antigen/anti body conpl exes). [062] Non-specific
strands, a@iht h@d¥ertirndilbgideivh@smBmatches Betxed the hjteiding MR &b, as will
are blocked with buffered solutions (e.g.,

be readilyRBpPRal Syt ek faht B $TBBRcY cOhditidlR depdi@on the length and base

contai ning a bl ocking agent such” as, for exanple,

oompositig? glo'u/ ﬁrrllg \#ﬁ(z‘lggl&?lﬁf &?‘IC% ?e[r%lrerﬁelt%g{ed%%]éec ?ﬁllesbxgéﬁi B%nwgﬁi%lfﬁ@ art.

ocki n . lllter or rane
Generallyy et ity or REUAEY B % G PEPPRI AR epfisiqiee and s
concentr S B b e o B Sy Vet s

wi th chraonogenic, fluorogenic, or chem | um nescent .

low salt copogpisation ARRIeaSeTRIIREFNFYy eICh Spmlidsns ergdmovinra thage slaHedsig the art and
colorinetrically (e.g., wth horseradi sh peroxi dase

can be fowmddn, fFVBampbe; Styyusa WV oyladHplndapsttpn (éitlyRadiedekiag Probes,” in Current
phosphatase). |f detected colorinetrically, or by

Protocols éhBwidculat Basasrck 1-6the (R Wiileyof Sood, OF. Y 02000). uBsthaqedsne and
may be neasured using a |um noneter, a

nonaqueous conditions as described in the art can be used.

[057] An example of stringent hybridization conditions is hybridization in 0.1xSSC (15 mM

sodium chloride/1.5 mM sodium citrate) at 50°C or higher. Another example of stringent hybridization
14



spectrophotoneter, or other simlar instrunments. If
det ect ed autoradi ographically, the anmount of bound
anti body nmay be neasured fromthe exposed x-ray film
using a densitonmeter, or simlar instrunent. See,
e.g., SAMBROXK ET AL., 3 MOLECULAR CLONI NG A
LABORATORY MANUAL A8.52- A8.55. [063] Secondary

condmoné‘ﬁ{ﬂfﬂﬁona Onl'tﬁl%ﬁlu% ?’?zﬁgﬁﬁ @0@'@% nfige, 1F¥”s§d‘ A5 mMNeCL 15 i
sodium clﬁ ﬁ%h"é) lgﬁstg LN 5 }}a%ea@uﬁteﬁ@y ﬁgllfenﬂ'z?rd#sesroh{t%%c{Q/agwn% dextran sulfate,

conve

and 20 ug{wi: g%%%ﬂi égesalrje:gl}sg%q%os%gggh%é&l rflq Lg@glli)fyléxlrjag ng E]I? (5 i%i Sﬁ&at about 65°C.

or gold), enzynes, and |igands havin speC|f|c bi ndi ng

Highly stpagenhennditionn eamiselud 6t exempleorquerusdivbtidipasioo(e.da dise of formamide)
al kal i ne phosphatase are typically detected by their

in 6X SS@¢whatk YX SEOrcoavaasil M Ni(drané O3dVishdipardatelad® (@@v) sbéium dodecyl
detected by its ability to convert

sulfate (SDSY hegret iy ez KhuRe(of TV, followedbtiéne d¥ingiie Mashes in 0.2 X SSC, 0.1%
quantifiable with a spectrophotoneter. Qher suitable

SDS at 63°cgands and/ or detectabl e markers include bioting and
avidin or streptavidin, 1gG and protein A, and the

e L R D e S

complemgﬁ?ry ngglalc ﬁfgp[g%r@sp etg é%aggatlb%ofc' §09% C{S 5t é%gtd ﬁatr /S lgi{ ieftsﬁ L Bod I%?%, or

greater tha'ﬁ? g&%&ﬁ&%h{lﬁ%&éﬁ% glgesc&ng)?e\f/ng%ttalg? gbc 064 énfrﬁ)glél{xcgrﬁ)ézxygn&zatlon is
antigen or antigens are adsorbed to the wells of a

generally ggdueest by @qcre,gpxag gybrgg@tlog a@d waqbpr@m@g@gsepqﬂmqrmamlde to the
LABORATORI ES, TECHNI CAL GUI DE FOR ELI SA 9-13

hybridizatigobdYer, (a‘\jgm:@bl]g@a]aponcentraﬁon of the washing buffer, either individually or in
http://ww. kpl . conl’ does/t echdocs/ chapt er s%201%20- %204.

combinatipdf Mddastelpsiciegse donfidiumacyn ib2lud® e 7gxampleeaqurost hybridization (e.g.,
comonly used adsorption buffers for antibodies are 50

free of fofMnfiadé)da BALSSC, AP-Qv/6) S add T Torsabblill § houpd+e8 nfvre) Afatlod:&d by one or
mM PBS, pH=7.2. These buffers work well for many

more wasﬁés‘:’&gmc lof 194 RO StAF QR teﬁféﬁ%ﬁaﬁﬁ"@ SARStBer dRhplaBAkbridization under
adsorbed to the surface of the mcrotiter plate,

moderate@ rl% %y%h@ﬁéé% tfi%a gﬁgq% FX%CO Bx‘i%nhm{ Elzéa?er{t% % (\évlv) SDS, and

t “coval ent prot eilns to t SUI'

oo B O e R TER AR B0 vt

the nost inportant factors affecting the anmount of
2X SSC, P bt @/ HS erd58d. Opios pprmuotations wed paskibdities will ba tepdilyi apparent to
plate are coated with the desired antigen or antigens,
those of ordigyty skitldn Weesdtie andrrt borasidetadck icogviledtt edthinghbbwpk of the instant
non-speci fic anti body binding and to mnimze fal se
inventionPOSitive results. See, e.g., id. at 13-14 (discussing
met hods and reagents for blocking mcrotiter plates).
[05§ﬂjo W?&l a}ﬁoﬂiéletgnwdﬂﬁ&it NHe fRERtoR ;ﬁ‘&ﬁde%'atlﬁ%r Bla @RI liver fibrosis

I ons, such BSA (typical Iy used

and/or mrrh%g‘:ggrgg)ﬂﬁr% r%ogx\%ﬁﬁmﬂi ﬁﬁgs %c/?ﬁ(;%\,é)yhgma HJ i Rsast one proteln encoded

e main protein

GRS SN S5 L L B

comprises packaging that indicates use for detection of liver fibrosis and/or cirrhosis. In an alternative
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di gestion with sodi um hydroxi de), normal serum
(typically used at concentrations between 1% and 5%
(vlv)), and gelatin (normally used at concentrations
bet ween 1% and 5% (w v)), or non-ionic detergents,
such as Tween-20Th and Triton X-100Th. [066] Washi ng
reagents are selected for their ability to disrupt

embodimert Q¥ R beﬁgﬁéés biM &1 AGL AR dRR MR @%bcxﬁééﬁjr B t6 §AE4st O human
conponent that can affect the ability to detect

ortholog pr?tgﬁcééltc&iegff)% s%@&n@@éﬂo@&dﬂoﬂl ]f‘(g%tNl(? 3. Sﬁg?ﬁ) I\E) 920, and further

Scussi ng net S and rea

. hi.ng, m.crotiter qut|
compriscs THERITETNE FHSLrOIG St eeR otivet O yhlE sy, i iergpuial
£ antigens and their og&gﬂe_lS nti bodjes, and to
exPreSSlonB @E%r&?@ese?ﬁ%ﬁ?@t ‘CRIERARES PG FERSE PBS,
Tri s-saline, i mdizole-buffered saline at neutr
[06¢IH Tél@énwcuieqsypm%to tigppietefnsanay Herabtainedrhy merscloapl o polyclonal
sel ected based on the nethod of detection to be
techniques bmpyrotpede iskilled prethe argullbe andibedy can\hed ibebndfwidr wdmiseteipgs such as s,
al so i nclude non-ionic detergents such as Tween-20TM
¢, '], *HTand BH, 06idD0T Mchoiqudshiesdribké in GirreoReentdalaty lomamology (20), as an
between 0.01 %to 0.05% (v/v), in order to disrupt

example. TheWadddctitity Yan HRGAcaSREE uilh%c sdifttiRKiaE b udfifg PERMBRIBOdy may also be
reacti on conponents. [067] After the bl ocking step,

ﬂuorescentfyh?oe‘l\%l ﬂaﬁ R fexiifle Mafel @tth bRdlatR] @LRpAMEBING, FrexddRed, rhodamine,
adsorbed antigen then undergoes P he primary antibody

ﬂuorescem' c[}i‘ﬁy)ga% ﬂnn@ﬁﬁn%@lh\ﬁé%xfe{?gwcob r S, Hﬁ'ﬁ' %g"ﬁ’ﬁlﬂ or mmermalgr available

antlgen conp cted usi ng

ﬂuorophoreﬁ Slrl%rg%rd(?g}g@ﬂ (21?%%3 dg:@b ld?ﬁ'g%@{l\% ﬁi&%?@%%d(fo&(dgggaﬁves of any one or

more of the%ggxrfg | Li@ %?%gerhtt eli %a@iea %cgﬁlégéngé(? R@ E‘H d@ grtr}?eatréo iques
reparatlon and use, as well as comonly used

disclosed Iru@gré@tt iFoeioaais @dmn@gzyloggrwgpraaﬁ@mx@mg}e @aogqscg}ce can be quantified
fluorescence may be neasured using a | um noneter, a

using a fluogetdrr ophot onet er, or other sinilar i nstrunents.
There are nmany common vari ati ons on the standard ELI SA

[06r @iffemhtial ipaattin dxprgssicamangelid dskayed HihSantibedizd withlvommonly used

ELI SA, and nunerous others. One of ordinary skill in

methods knb@ ifHe avl bdch 38 MBgtem b1bRinaPPERP AR ePIRhERbrbkat 4486, (ELISA).
depending on the antigen to be detected, the source of

Western bl(?fﬂ%g BhsARE B eledopRRENs &8, WAV rHREd floth 4 ﬁ%lo%ﬁﬁﬁéﬁmple of interest
any other relevant experinental paraneters. These

are separate‘ct'lrb% tﬁ?ﬂ%ls cg{s an® &l g:n‘g['fhsch\ﬁ%%1 ykggih{lﬁla(fydls 1 Qlﬁpagef ?&gacrylamlde

ose |nary SKI e ar are consi

st stectropfres§ D GTHSerlbrotnaly SiFeBTBBReft bic e R, Smmroos
t hat |d tifies conmpound  t hat d

BTAL, 3 MW%A@ Lonino’ e BB SERORY dnanich 4840 i& ‘3 G0 TasscBinggmons

protein chosen fromSEQ ID NO 7 - ID NO 23 and

reagents anéEchogs Noelegirophogso qf progems B}BSHE&AQ% rT h@ CcoRents gEthe gel are then
thereof. The nethod provides a cell expressing at

transferred loadgbcatinbsamytoneR €D eoragher omntbaaecion diltehwiteldk fordixatiomand Western
test conmpound to determ ne whether the differentia

blotting by standard methods also known in the art. The transfer may be by immersion, semi-dry

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



expression is decreased in the presence of the test
conpound, wherein the differential expression is an

i ndication of halting or reversing liver fibrosis
and/or cirrhosis. The sanme nethod can also identify a
conmpound that would increase the differentia
expression of at |east one gene encoding a protein

compnsmgﬁ%gﬁgﬁ b%%%%ﬂ% fw‘ﬁlmﬁ@%@a’ f]% L P@ga ﬁnﬁﬁg @gglt&glolet light,
I .

or by other%BIBg%rglﬁqF rqe&hci%ﬁn‘%g ewrérr% ?1? elg rf % ﬁlé géﬁpﬁ(?(?% Fn’lv\f-lx]{ 3 p/ﬁ)LECULAR CLONING:

e

peci fication_ and exanpl es be considered as exenplary
and detecn‘éih?%ﬁntlﬁﬁrt/?ﬂtﬂm@y sonpRlexss nﬁpe and spirit of the invention
bei ng indicated by the following clains. [070] Unless
[062]e Nlavespeoifin @nitbosly bindirg viteaen Hgdixed fikp ormeastvareadre higgked with
scientific ternms used herein are those commonly
buffered solinides &t othobphasrAm fefedoninnEPRSYkirlthe like) tdreaiamyg atbdocking agent such
whi ch this invention belongs. One of ordinary skil
as, for exarhple {018 @wlv) Wwfat s MilR PP FBQ I ot ha berdmyal ekl GBS AR ndfter blocking,
materials simlar or equivalent to those described

the filter orHeé@rBnCRBn ﬁhcﬁ%o@@th‘é%?iﬁqa@aﬂib@&ﬁ {nefba@bnt A%kr pidRary antibody
i nvention. Furt all publications nentioned ﬁereln

incubation, Elﬁeeﬁfté}%‘? ?atn QX%ESfaﬁﬁmese{u%?dlf]anW& -di %g&?&ﬁn 1&kes detected

1
ges O e 1 nventl on enconpas es per

using a sec?lhcféry an\ls\%ody fagéliaf' w1t§ nﬁroren%t%gml o F}o&%ﬂllc N cﬂ?}%ﬁg?ﬂﬁ%éo\aggfrﬂeans

ower range

th of the u and lower i
Antivody- SRR R S P BIoE AT SSRGS e T R Saqifpororidase and
i nventjon enconpasses any other stated intervening
TMB), or by gpigeadiogranhy](e gy pkknldre Phasthapsnp &t deteskqshaolaimegrically, or by
quantities of ingredients, reaction conditions,
chemilumingseenes tthe geunt 9f cqler|of @@p}tep@gcqamgy b@mymque@mg@éummometer a
| engths, and so forth, used in the specification and
spectrophotiatensyr oflree simitad irfstradel‘ﬂg/. Hidetetted autvmBiogtaphically, dssamount of bound
ot herw se indicated. Accordingly, the nunerica
antibody mRbeiRARES B&h theferpbdRd ikiray fm agiag b Hemttnetdr, aRdintladiniBument. See,
are approxi mations that may vary dependi ng upon the

e.g. SAMBRGSH }quﬁ_ PLEREEHARTISNnIEA P BSRAHORY N RUAIONS SAIAE 432
very least, and not as an attenpt to limt the

[06§‘]p pée'cfnﬂ%al’yoﬂm%&ih ﬁ?sed Wegﬂeﬁleol&ftm Gtk Eﬂl\%@loﬁﬁ of Hﬁmoclonal may be

sScope eacn nuneril a par ter shoul

labeled Witﬁl a 11§a1% (gugh s%(i) ég ? ge&eétﬂ%hl: {ng €r stlcl'} i&e s%gnt%ioup Or an enzyme)

r eper Sl gn apptying ‘or di hary

roundi ng techn . neth t he .nuner.ica
using convvmoa%ée%etq%rétﬁmﬁﬁ g lgﬁg% ff*f%ﬂp&?&%@é%lﬂ%ﬂgrﬁseﬂsﬂ%odeme
as precisely as possible. nuneri cal. val ue,
reagents (eigo WV 10r 29Id @f@ﬁ@qsw@dwwwvwérspwﬁﬁ Ripdipg pannesm Rrggmes such as

standard devi ation of its experinmental measurenent.
horseradisipgeroxidase or alkaline phosphatase are typically detected by their activity. For example,

horseradish peroxidase can be detected by its ability to convert tetramethylbenzidine (TMB) to a blue
pigment, quantifiable with a spectrophotometer. Other suitable ligands and/or detectable markers include

bioting and avidin or streptavidin, IgG and protein A, and the nimerous additional receptor-ligand
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[073] It nust be noted that, as used herein and in the
appended cl ains, the singular forns "a," "or," and
"the" include plural referents and plural referents

i nclude singular forns unless the context clearly

di ctates otherwi se. Thus, for exanple, reference to "a
subj ect pol ypeptide" includes a plurality of such

couples kncn;gri ¥REPL: I8 8rer E&fn‘ﬁfa%ﬂﬁseantdgmséﬁﬁu@sgﬁﬂ‘ltbe rbzﬂﬁl:y ?a}ent to those of

erence to ohe or nore agents and eqU|va

ordinary sk%lp 1n, tﬁ rf %ﬂ&’ W sﬁé}?c? & ‘T%lé vlaiegg 8’+l d]g pte 'of E}%flﬁ{tglﬁcﬁ%rentmn

el c ac es r erence 1o one

064c-)]arﬁr} %ﬁ]@%ﬁégﬁsﬁ@%ﬁgg} @gn I d &P ! efree g %geé antlgen or antigens are

I bodi es and _so forth. 07ﬁ4 The follomnn
adsorbed toftb? PR of 3 NFEiteriale st @ ge Rt REFGAARDGr FERRY P%Wy ORI,
illustrative of the invention and discl ose various
TECHNICALKEHBE Fei BL1SHy 9p&£2G085 apeilabég atai n enbodi nents of the
i nvention. The follow ng exanples should not be
http://wwwiphstm/deck/tashdoévichaptag %4 20¢%a2 e ol (lagt XeeeRscd Samjagy7 53, 2007). The
The practice of the present invention wll enploy,
most commsnlyaged edsbgition beffen dircativsties ofymM Carbahate,gdfydl.qquésnM Tris-HCl,
for the study of differential gene expression,

pH=8.5; andi1 O hEVIPHI, ? =PDOTRRYIILG B RV R SlelTor m@Ybroteins. If the target antigens are
hi st opat hol ogy, which are within the I'evel of ordinary

not readily §st’0¥1{| ed t(;]ﬂlte@ﬁrf?cretcf tl?%ﬁr&tﬁé‘r:})mta E‘J@a%esaﬁlﬁl ﬁl’fﬁb&'rﬁ‘&ﬁ'ﬁe& 8 deVivatized to

e app I cabl e teratu 076] The foll ow ng
permit cova‘gelﬁ:fm(ae%% of BL‘H@%J tﬁtstﬁ?ntn Rﬁ?fagée Wé( ?rzﬁ'[) rt% Qilecsh%t - gﬁ%ﬁ%ﬁg&{%& available
from commggsisl R NETD 0 B4 SHRRRRGe H S PRT Mg o BEHGE the amount of
nodel was set up through the use of DVN. DW is a
protein adspygednt  hepatoxin that specifically targets the Iiver
and can cause liver fibrosis. The histopathol ogi ca
[06Zh Lnye she wellsuif inpigrofites nlamVE e9aiest withtheidgsitad\patiggpeor antigens, they
rapi d deposition of collagen, the major protein of
are washedfvwithr alslbeki gl ffer tplolotlamin-gpecifin eniirody daslingf andite nhininiizs false positive
DMN\-i nduced liver injury in rats displays many
results. Sed eat,ud.as | 3-9ucdisassingoethalls indpesgent $ordriockéy mesotaer phetsd).
as a nunber of other histopathol ogi cal and bi ochem ca

Commonly3REPBI0&ihd A RBts ard kit HoteiSidleions A cIssIBSS (9Pichiladsed at
DMN\-i nduced liver injury in rats could reflect changes

concentrata&%etv%éﬁq“’ o bl SN YWTRY iR E=7d) bﬁ(ﬂﬁﬂ‘aﬁd@@ﬁh@ Eas‘éinr (HRQ8Aif protein

that it 1s an appropriate ani mal mbdel

component(oiggg Ta?ﬁ:esh %{iﬁf og%asgﬁ kei I%mfe s f %isel V%rs%}fj(étg,g f&l\'}{éﬁ'&ﬁé&ﬁby partial

lver rosi s no

d .as escribed i ue , o 0
digestion e S EY PR I%aﬁé%ﬁ %{ﬁgwegﬁﬁméﬁﬁ%sﬁw and 5%
Japan), ghing from 300 to 350 ¢ [% used |
(v/v), and Eﬂétlfé&ﬁ‘émﬁﬂhb‘ﬁf’% at CPECETHTARNS bﬁ%’ﬁ%ﬂ‘l HRLH GY &) ogidionzonic detergents,
si x-week tinme course experinent, the rats were given

such as TwpN QG agAd Tit@eXd00T6ui s, MO), dissol ved in

[066] Washing reagents are selected for their ability to disrupt low-affinity interactions between
various reaction components that can affect the ability to detect specific antigen-antibody interactions.
See, e.g., id. at 14-15 (discussing methods and reagents for washing microtiter plates). Wash solutions

commonly contain a physiological buffer to prevent denaturation of antigens and their cognate
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normal saline, three consecutive days a week for the
first three consecutive weeks at the dosage of 6.7
ng/ kg per body wei ght by intraperitoneal injection.
Injection tine points are shown as inverted triangles
in Figure 1. Injections were at a nuch | ower dosage
than those used in other experinents where the dosage

amibodies,}ﬁ@?;foﬁﬁ?sﬁ?{]éﬁg%ﬁéﬁtvgpe?%f’gﬁggsh%%%%%rﬁ?- \Alnﬁl%ilgﬁgnéc\lliéﬁe-buffered
o e S AL A R oo
s 50 S SO B 3 B 2 GBS

18, 25, 32, 39, and 46 (sacrifice tine points are o i
such as TweeroR™asriton {-A0fiMeer theliks, ghsaacaniiptionsafbetyesn Oy 1%rip % (v/v), in
triangular tinme points were designated as weeks 1
order to dispipt davgrafiBrity( Fingapeefia ijteragtdng petFeercrsadtionrpompenents.
establishnment of a rat liver fibrosis nodel, Q RT-PCR
[063jer Atfiter alnel lyciing stepg itk willstod feetrhiototigrir phate @n ataylsids The mdsorbed antigen
enpl oyed. Hi st opat hol ogi cal Exam nati on of DM\ I nduced
then underddeY Bic pridRg entltd8PInclibation, dfics SURS itve ashadngainatidkiyody/antigen
renmoved after sacrifice and subject to

complexes Q}eﬁﬁﬁﬂ?&&%dqgiﬁ%‘%l secddAN RBbsBRNabeldiBr il XBOmbiEd (c.g., horseradish
sanpl es were then procéessed for paraffin enbeddi ng.

idase })C REELARS ¢ VB &iRI BB A s Means. See, e.g., id.

proidse Y VIS AT 1 o Bncrr LA TE R ABRRAH s s .
necroi nf l.anmat ory .and fatt ange b

ot 1521 PR aep G relb P, 8 5 VP onRpitel st fecutes). The
fibrosjs 23). The fatty changes. were classified as

amount of GG WBNpicb e BE BRI OB TIPSt JBT EOTERAS o other

.. resulting from DW-induced |iver damage are shown in )

similar instymgnte Ehsre arg mapy goip@on Kariqtiges e g rd {HLIRA protocol, including
phenotypes of the DWMN-induced rat liver fibrosis were |

competitive Rh S seardwidtEBIB A, gsdnimerorstehsrauPnepherdimatibilbigi theprt will select
features (necrosis, inflamation, fibrosis, and fatty

the appropidiap@e)cobi® seldeparsling dnhbe aepen s I dtwtadsthasowcd olamtilh and/or
to N3 (the first panel), and the inflammation scores

primary anWBdd§ vsEDM théhds©y, 38d any?dhettelemobipegn@yal patuhettrs. These and many
examning the intensity of liver fibrosis was nodified

other permfit2@5RstAR b%?@ard.ilg Ipsa¥ &t &MnBle offoRBnd?9 BRIl ih ki A hic\bohdldered as
I'ndex (HAI') (29, 30). Fibrosis waS divided into four

: I tiohl brous expansi on of portal
equwalemsts‘?gﬁéﬁzhe(sg%mgﬁﬁgrhlé) fibrosis (F2) and frequent

Smemﬁnbﬁiﬂgung fibrosis with focal nodule formation (F3).
ty change was scored as present (+) or absent
-), . respectjvel the l.ast..panel). e i es of the. .
(068 Ao ArGHBe BRatechitdeafnBSe radinend 5t PORR oprepg A differential
~ the others are shown at 100X nmgnification_ (Fiag. ZA%.
expression o gdpastpra gese prrodigaprate i Airsenyram SEQRIPANA ’hmsgga ELNO: 23 and
scores for the rat nodel. The results were ranked by _
SEQ ID N®i 4#=- 8BQrBENO Thieanddwmen nfthelnpsthercyf. shemesthadeprevidpea ealiraxpressing

of the necrosis and
at least one of these genes, contacting the cell with a test compound to determine whether the differential

expression is decreased in the presence of the test compound, wherein the differential expression is an
indication of halting or reversing liver fibrosis and/or cirrhosis. The same method can also identify a

compound that would increase the differential expression of at least one gene encoding a protein chosen
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i nflammati on scores and range fromAO to A6. The
necr oi nfl ammat ory change was divided into three
grades: AO= none, A(1-3)= mld and A(4-6)= noderate
necroi nfl ammati on. The fibrosis change was divi ded
into two grades: F(0-1)= normal to fibrous expansion
of portal tracts, F(2-3)= bridge fibrosis to frequent
from SEQ bj Negii NG Hd bbqs@sa Whd e AW E z&orsmg OMNO: B &nfl dhdadn orthologs
change was shown as presence (+) or absence (-).
thereof. NUMber of rats was counted and used to calculate the
percent age of each histopathological | evel at each

[O6%fé r‘@g%? eng\:fod{rﬁ%gw lrIlzgl} Vé@ be a uarrgnlj[] oonthoiep%el[%@{n El‘lre a5t from
cons1derat1?1hgte %ﬁ sRegific ét?c?rg%ﬁ ng tlhg gﬁf?ﬁfgpng%@&qﬁeg\gﬁgmt)m 1nl%gnded that the

treated rats had _hi h | evel s of fibraosis,
spemﬁcaﬁ%lrapé §raEples @ﬁ@@ﬁ@er@%@a eXeRID{Ar gRIEAVIh e dge ﬁ@opﬁasii gipigof the
with focal nodule formation (F3). In the last two
invention bpiagliericara ynbe fdlowengclaims| | present in 78% of
DW-treated rats. The fatty changes were only present
[070]n nlésWelinelaitibatwisas the (r@anifgs oflal tehnicalomt scibhi@ietenny wed herein
no abnormal pathol ogi cal patterns present in the
are those cGRAbAIQin@éreroed B od df.ordifarg @RilItih @12, artte wilichathis invention belongs. One
abnormality was found in the kidney or spleen of the

of ordlnaryQMﬁ'lh HeAkredi1 P HRFdRke thattahy GAs B maRAUR kimilar or equivalent to
Toget her, the detailed necr0|nflannatory and fibrosis

those descritied 'Ilbl% SHSIE TR uQJd th ?ﬁitcﬁ N Sst tl%fm‘H?xﬁoPNNiﬂtl{ég lé‘ﬁgﬁbhcatlons

Iver anage sugges ranatlc necrosi s an
k during early liver damage
mentioned herem%mgo or, [e(a%lz/ erlfr%ﬁs?e fol lowed by fibrosis
on at - .l agen fiber deposition ..
[07 ﬁat F frapect Iﬁﬂaagfﬁ é“%%é?‘éﬂ%’ t‘O%FIE?ﬁ'ﬂlPWS? ¢ P%GT&H% P"“’er limits
proliferation, centrllobular necr05|s brld e fibrosjs
and each infgaveningoredis betwesq theoimer A 1o Wer lmaity ofthe pagGE, i lepgtaytenth of the upper
three weeks of DWN treatnent. Quantitative Real -Tinme
and lower lipgit’y proit, a@éesmucnntﬁémarlawt@t@m@ow { Bgtijer. Yhe fapmion encompasses
addi tional information about the established ani ma
any other statzdéhterv€niRg vEICES. was used to eval uate the gene
expression profile of transform ng growh factor-01
[074]TgfutBdr) all wrnbdis bprédsidg Juaraiige st inghedidnni, defdis@ &bndifions, percent
fibrogenesis in the effector cells of hepatic fibrosis

purity, poly%@ﬁﬁdecaﬂﬂ palyhbAe 1énlgﬁ1s AHIRO EMHIE usddrin Nef PEABEAHRA and claims, are
The sanme total RNA sanples were used for both

maodified bmh%rté}ﬁ'[ %@ s 5‘. 113&% infRakLY Sﬁécorcﬁ[-}%yf y@ H%%dapﬂar%gters set

alysis were per according t metrix's
. tructi
forth in the%gecﬂ;lcatl\c;\% .'rarécP %I%ln é aé)groxun%t}olnﬁ Iﬁ_ll (E: g e en ngsugg%e desired
nmean va s used for calculatlon
propertis ¢ s GeRPORMPLDBI &1 Mg Bt .ﬂ?%astaﬁ@ﬁalaawpcfm@? pplication of he
of the target genes, . 18S ri bosonal 18S r RNA
doctrine of equialent ? B FoPE Oliks clhimnmerdh Ié‘éfleélﬁaltpﬁ@ h%kéﬂfée%t ppconstrued
the target genes. The Q RT-PCR result showed that a
in light of th¢ guraler o€ vappried sigmfipene digite spplymgeidireyy r@@_ﬂm@gchmques Nonetheless,
observed in DWN-treated rat livers than in the
the numericabnilnel sst {oRhguthe sdsjfic eklampteh aregegorivd rae pieniselyrae possitfle. Any
with
numerical value, however, inherently contains certain errors from the standard deviation of its

experimental measurement.
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observations described in Jezequel A M et al. (14).
In sum these exam nations support the DVN- i nduced
rat hepatic fibrosis nodel. Analysis of Serum
Bi ochem cal Data fromthe DVN-Induced Hepatic Fibrosis
Rat Model Experinment [085] The serum of each rat, 50
rats in total, was subjected to various bi ochem cal
07@ Fll{n '?Lola Dexd . agqlge%_hep 11115 dtellh tlgé%g&?ed CE rﬁ?%é&ﬁ%ﬂlﬁsﬁ)ms “a,”
rom & “&Ti mal Yy, Weré use
« conce ra ns ot tivit
“or,”and “(jF opiliie P B FORERE PO P i ke s ehebide RS R e context
clearly dlctﬁ%(gtﬁql:{gztlsgg éf%g; mer}]cg%lgledre T%‘gﬁ}tfg{’agl blcl ﬁ{%@pgde mcﬁuc'les a plurality of
a-fetoprotein (AFP), blood urea nitrogen ( i
such polypeptid¢se safererse to @h@@gent [ ingludescretramgel RoEPa SIS 41; s and equivalents
gl obulin, prothronbin tine (PT) and bl ood pl atel ets
thereof knoRItd )hoacssi:lnl@;e(ﬁn the ary dfereiorto AmeblAChci® o®iecales ninglafles reference to one
chem stry analyzer system (MYCO Renton, Wshi ngton).
or more nudl¥ie Acitl herldMNs | and atfetnsatphethodizd” molhtieleferamet & one or more
conpared, thirteen serum markers showed significant
antibodies &dfsh €sr@gnces and confirned the DVN-treated group 24 had
suffered liver damage. The bi ochem cal data for the

[07VNE FQRkEHs SLAtRsSHARS Susihihd HedBioWe TRey 4B BREPH illuBtrative of
rrany serum rrar kers and that the protein expression

the inventhnea\ﬂg ld?‘sal%%e ‘PEH%% Béleﬁziﬁg}grgﬁ%ﬁés c?{cgr}%h @}nﬁé&mehﬁ 0!9 W& Hhvention. The

anmage phenoty Irteen serum

f ed thes i ments are the sane
following e?e“f‘@ %3}1% ?8 sﬂﬁ%ﬂaﬁ 6‘%%8%1 F84%  Exanpl e 2:
Est abl i shment of Gene Expression Profile During
EXAMPBEN | nduced Liver Fibrosis Mcroarray Analysis [086]
The quality of the total RNA for mcroarray analysis
[073ad he prastied ofche presanynsprionvallgrployprglessotisratsg ingdicated,
Devi ces, Sunnyvale, CA, U S. A ) and had an A260/ A280
conventlonalathmlqnasrﬂlgr thy sfudmmf ¢1f@rqn@algeme expresgiopcdiffsrential preteqyuigtespression,
for hybridization, washing and staining foll owed
and histopathofogyeihick as witlsh thedwebaﬁordinary skill in the art. Such techniques are explained
(http://ww. af ymetri x. conf support/techni cal / manual s. af

fully in the bplicabla iedr&recRNA was hybridi zed to the Affynetrix
neChip Test 3 Array to verify the quality prior to

[07% btk %lmlhgQxa%léshﬁusﬂ%fe%ﬂ@étﬁd?‘of%ﬁé expr&BiofBr MPtfent proteins in liver
al'ysis and C ustering gorithm [ 087 T

fibrosis thr(l%ﬁt}q@ l5;S_r %%]5 ﬁ%{’l Ilnggﬁggs were transforned into text files

taining intensity information using GeneChip

R B E R IR Ve g T
nge e%?%fﬁggbggro&s)mo W%S %gﬁ? &i@%g%%}%tg e P.dr;lg‘ BM’}Q 1s a potent
hepatoxin that specifically targets the liver and can cause liver fibrosis. The histopathological changes
resulting from DMN treatment involve the rapid deposition of collagen, the major protein of fibrosis and
important to the process of cirrhosis. DMN-induced liver injury in rats displays many features, such as
portal hypertension ascites as well as a number of other histopathological and biochemical abnormalities.
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
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[088] Over the six week time course of the experinent,
the liver tissues of 12 control animals and 12
DW-treated rats (2 rats for each tinme point) were
selected to performm croarray experinments. Before
any statistical analyses were applied to the

m croarray data, reproducibility was assessed. Cenes

hepatic fibi8ik Gnd6t &FHh&Ss @8). PERSSIIN- MR AUREY B EiS nfod Sl V3G fBrmed as
present call according to the perfect match

s LTS O GURSRIEI T pArl
s, eGP 9 B S G LRGSR P o e

. Intra-sanple variability did_not obscure differences ,

six-week tigcpRsn CFEMEBh egrls RS IFRNPMIE Y Ena: S3ih Luis, Déé))axsgwplved in
as to deternine the fol d-change that shoul d be

normal salipg rikiicel eprsgcudise dingrii Week e the fixgh Haestogpecrtvey ek pede dosage of 6.7
anong the 24 control datasets were conpared. Scattered

mg/kg per bpdyphdglo by éxtpapedonen itjentieh s Iigéctivh §n@23VHts are alyior dspngerted triangles
represented on the mcroarray were conpared with each

in Figure 10Tdjedtiond vererae b atuch hsidr dodaet Weanhdsh @seddn peher emnrtialents where the
chips in the mcroarray analysis was anal yzed by

dosage wad 100834/k5/88Y. EBR fher QYREALAn cabRBbGclRH MOlives TAL D31Y cal
difference, with 3.2 % of transcripts deviating nore

[07 g]h aﬂv@t_’of sgl/th ratsQit é&l&%{é ﬂ%t%&@ﬁe&émitﬁ EitHeP ®BMN or with an equal
variability, the reliable signals of these 2385 probe

volume of r\?\(g‘lr'nél &gg%@ﬁﬁgétw)&é Ste &ﬂ&ﬂi@éﬂmﬁ}éteﬁfratg Iglg}% ﬁﬂ: trol rats). Rats

it o al n,f € was no sta I Ca
v et SRS b Qo 2 RN RS Moo

f ound between control s and treated groups, wth
triangles infggufe dv) EﬁSp?CPI #¥c FL??F gi%g}a% Qom\@erfz %‘sgngtqd&s gveeks 1 through 6
) £089] Asa first step to mnimze the |ikelihood of
(Figure 1Af.3] se positives, all transcripts were filtered by
formng two i ndependent clusters fromthe m croarray
[07¢]at B> @méimh derdsiablishmeent biosmt tivea tfibmwesrsenatlet, (@RI TR seyum analysis,
expressed. For detailed analysis, the first cluster
and histopagfeiherial echl AxBbert emphged.pt s as previ ously described. O
these, 268 were differentially expressed transcripts
HetdpAsbldaic@NetandhatlBWEDMIN-Ad 1R edl O1v@r DemB®Y € When
conparing the controls and DM\-treated groups. The
[08S]E AQst iRk Ddre i Sitdl5 BfindvRE altelebaeide@Rd fduBLt to histopathological
selection (24), reported 23 transcripts as "present'

examinatioh NThOBx Vet ERAI1E0 G AERDrdVdlsed Br pafhilEm QRO FSve thidrometer (5
contrast, there was only one transcript reported

) sectiorl}lsﬁﬁge%g g%:l]rl:{alje@ F‘Og'l.hlef]%?ltiﬁt eg’g‘%]%{ea?’@%gg H(%OIEI; RJC?&ﬁfgglrémhtBry and fatty

tro oge ranscri

a8 ST RS B GAIALE) Bort T bRRAEAL LR e

.expressed gene expression patterns when the
WﬂﬁCkwmgﬁgﬂﬂF@§9§a+?ﬁ?§ﬁ§§e£§d control s were conpar ed.
Hi erarchi cal clustering generated a dendrogramfor the
[08 Yle Adhenetypie éh%igweﬁdtm&gm L¥¥INtipduced Higer dapgee aveispewn in Figure 2A.
across the 24 sanples as shown in Figure 3A. The rows
In Figure 2Aetheesmedeniative phedotabest af dimsMiNpindueaddaidoleufiosis epredericterized by
time course sanples. The color in each cel
scoring the four histopathological features (necrosis, inflammation, fibrosis, and fatty change) as follows:

the necrosis scores were from NO to N3 (the first panel), and the inflammation scores were from 10 to I3.
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refl ects 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 scormé ggtem @g gygefn:hﬁﬁulggﬁﬁ %trenog ﬁl-li'l'lf gﬁ’ﬂ%ﬂ ée Iﬁlﬁggigd %%ﬁ'@%p gﬁq}ng system of
the Hepatltﬁﬂﬂtq?ﬁvﬁy :_lr%c{?eﬁ ﬁﬂ%\@{(&? gogegﬁr%%pr%gg gl] %518@%85%%8%51) ;l}(t)%nr?)ll FFO), fibrous
L

neChEp study and in preV|ous st udi es,
formation (§&} eFhei fadeichepevrerscpert as preaspt (mr ghscat %B)respwtwebz(the last panel).
Mmp3, Ggtp (data not shown) and Tgfj 31 (shown
The imagegofake fatts Ichariga afe showe atl 2K megreficition.aviegeds thepNhers preghewn at 100X
sanples. The results of Q RT-PCR analysis of these
magnificatifoh VEiggR)es were consistent with previous reports
exam ning these individual markers (8, 9). [093]
[osmb IEEUE DB sB0goL SurkRREUT danpethbRgRE] @Bre: e tholadmolanJes results
between mcroarray data and Q@ RT-PCR results was

were ranke@ lB§ %En\é%‘gursésTﬁ@QéMblhﬂ‘anEﬁl&H%%s whidhé s B @8 SbQBsivas
el evated over 20-fold treated rats in both

1nﬂammat1§@1e ?cg)?eg Ce)ln uaéngg %()Q E top EB ﬁfé)ﬁer& ﬁgéggn%ée @%ﬁﬂ%’tﬁed into three

trlpllcate or eac

grades: Aqleé’g)glF \é@( Eﬁﬁgg@i 66@ Ig(ﬁfeﬁi g’%ﬁgrla éel)n%%ﬁ?o ma 1ggg%1§1e¥' ?%(sem change was
i JBEELAALE150. O e LAl L1 ShRcr Ly 10S SR LG

target gene, as indicated by the |og scale on the
frequent brﬁgmgtﬁbgm%wﬁh npfde formpigon. ehlisELLTIREY WA WB RS PRrEeNCGEH) OF
Tinpl transcripts, rc_Al 169327 at and rc
absence (-)ATh6 882Fergfatts pancdatidbyd aseddp edreata e pereentagn gf each
respectively), were set forth relative to the nean of
histopatholaticalgevkatezaphi #mg point.| evel s as i ndicated by the scale
on the left side of plot. The expression pattern of
[087] M shoRs iR Ekd 2B, Qveplyati @dperiat vetn DIMIG-tfated rf2CMud none (FO) or
results and the GeneChip analysis (the Pearson's

low levels Gpﬁﬁr&l@@ﬂm ®08kd keb fRLS, W Re thitd (9t WeRZnearly 90% of the DMN-
respectively) (Figure 3B), "suggesting that the gene

treated ratsgfé? F%%%\%'ﬂs SiaYdsS lﬁ‘ld ﬁJg 1%2&5% (gﬁf& EécE]H %?ﬁi%ﬁl? fiRsf with focal

ed anal'ysi s.

nodule forrBN:‘%C r Fﬂ)fp gﬁflsq II%P Jeeksy, s dc' Ff wer%\éﬁllg? %Qnt%if g%%&‘%ﬁ/lﬁ%eated rats.

rogressi on o
cirrhosis jn the rat nDde

The fatty changes T§Teton nresepying nglﬁgtﬁg §a[5:f @2}3%} 2[nlcﬂ%rrast, %w;'e were no abnormal

hi st opat hol ogi cal phenotype, all rat sanples were, .
pathological Ipatierns preernbip the sarbivheiesP etalk dn 2@dispaicar shnofmality was found in
hi st opat hol ogi cal scores for necroinflammtion (AO-A6)
the kidney anspléantef e IMNF@eaE3) andsiodeal gats blath medshdvay). Tagether, the detailed

necroinflammatory and fibrosis scoring systems of the process of the DMN-induced liver damage
suggest that dramatic necrosis and inflammation took place during early liver damage progression (week

1-4), followed by fibrosis formation at 3-6 weeks. Collagen fiber deposition in rat liver could be
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Figure 2B. The student t-test statistic analysis was
used for fibrosis-related genes analysis as it was
based on the two-subgroup (F(0-1) and F(2-3))
variation in fibrosis score. A P-value of |less than
0.05 was considered to be statistically significant.
[095] USing the student's t-test, the inventors

observed, aﬁ n&h er 1le Uug V%rolzt%pa’ﬂ%S gc%ﬁtq%&ﬁl r%é&{)ﬁ?%}lﬁ%‘hﬁﬁoﬁg%%de gbrosis

or or nore

e 1? n.in roI I@QFL f 62
surrounding} WP&FP%Z ?ﬁﬁ@? % Up regul at ed and
30 domn regulated) betmeen t he F(o d F(2-3) level

.:_-w"."_-'L" A°g.. AL PN i-’bl‘! . i |ng Only t wo
subgroup variatigns for the fi

br S, sgore,

[084); gt gainakizonabipEqrmation ‘”’abg’PTe‘é‘ﬁ”éﬂi‘bci\Rj‘ft‘ W@‘W%%i’ GRE-POR v used
studi es, three genes, including Tinp

to evaluate irgsre AXPIE¥Sion AREHE P tr@ssfﬂrmmge@o‘gﬂlrmtarrﬁbéTﬂéBféax\ﬁhleE i5jthstrongest
patterns during liver fibrosis (31-34). [096] Tinpl is

known induvemed fibragenenis ini the offécsorvalikefthepain faesihibatrapsbmelate tbe adipocyte
playa significant role in the progression of |iver

transformafiérb29<i7%.. Thasaideaoth BREA sainabpe sveeef uskd feebothnpicroarrah epdQiRT-PCR
stellate cells (HSCs) express a conbination of matrix

analyses. mA%k éﬁfafh@ﬁ ﬁh@ﬁﬁ%&ls(mﬁérfdrﬂﬁ& adtaVding 1heA fifhéitik s (Banta Clara, CA,
degrade normal liver matrix, while Inhibiting

U.S.A) 1nsﬁ§9t?c§lg atl“h?’@%cﬁ\/laﬁ%sdc s retd éoﬁﬂuc‘t‘&i hagsRatct BAtacReaHH) eﬁhﬁ% mean

lver 0SI1 S I NcCrease 1N expression of f

value was lfSﬂ% 9 ot Cfalcul% o Steexg}e?%iajl le'vag '?6 Efalq&r(ﬂge @1@ %ﬁiﬁ‘gﬂitch% fﬁfthe target genes,

iver ens by I nterst

155 rlbosowipl%ﬁ%;?% RN B o e e
RO AL AT ENE ML e N

si gnatures observed, is also u regul ated after DWN
DMN-treateq e divesn than Bofhesantrejs dhgwnil B)-i ﬁ}qﬁhyng%e inagrepeat with
differentiate into nyofibroblast-Ilike cells,
observatiomasalysriribed in Yeormuebs VLI a8 al. pFOi iif $uantese examinattbng pinpetehd BMN-
properties. Activated HSCs mgrate and accunul ate at
induced ratttRpatfd fitessiomoti¢lssue repair, secreting | arge amunts of
extracellular matrix proteins during the progression
AfhlyEik B 9& 1% BiddHehN@l BetaHiwis tRaydNbiaeived dphtid FibthseRat Model
Eﬁ%ﬂﬁmﬁollagen- producing cells (collagen is an
extracellular matrix protein) and an initiator of

[085] VEie dehb 66d28h YHEID i€y tdtd] Weks ubjebtdll W @lio(d Diochdmibdl $xaminations
been denonstrated that inhibition of CD63 m ght be a

related to l‘Fxglg%m %‘n.@g@l%%& 1?%{,1 e)ctefi qﬁro 1!31@ ahitda¥y R dedrby ST wer%alsed to measure

nexin 'y expressed-after
ﬁ%;onaga i TP Gar ARGl g o
transaminalsq thau Sﬁlrul}i]l‘l glll%ilpg {)l?ﬂ%ﬁ%ﬂ%fs&ég}\égi 3% Rl}g?prflta aQe%I(A%P), a-fetoprotein
eneratlon It has been_suggest ed Anxa g% )
(AFP), b10941 wa aitioge (BN}, ﬁboleﬁﬁgk@é@lgnlasﬁaterc}e V%gg%nasq ); giqiulin,

fact that the present study agrees with previous
prothrombttink @) and biohé platelese(Pgdn asinggn Hitachi 747 and ACL. 3000 clinical chemistry

analyzer system (MYCO, Renton, Washington). When the DMN-treated samples and controls were

compared, thirteen serum markers showed significant differences and confirmed the DMN-treated group
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descri bed above indicated that oligonucleotide

m croarray analysis is a powerful approach for
nonitoring nolecular events during liver injury and
repair where the pathogenesis is unknown. Also, the
signature genes identified in this study could

di scrim nate successfully between the | ow score and

had suffereﬁrfﬁremmglag @E@bioﬂieﬁ‘ti@a@ ﬁ&tQ %{}Hé/ DINOMRZed gf ﬁ tsﬁlfgest tBJiQhere were

genes Wwo seemto be responsible for Tibrosis

changes in g%%??%h&r}ngﬁgéxg%ﬁ%f@ﬁg .ﬁogil? e)gﬂ%%s}élééqe\feﬁror %ﬁ?s&%g %ﬁ%ﬁ(?ﬂﬁg@are similar

rosi s. r ot €l pressi

to human hl[);g{ #Sn%g%éo?&é%ﬁg é)LI %remlgtlg%( %ﬁ{a g[a?%e%o J&isﬁtﬁ?e?{}ﬁ ﬁ?egé gxperiments are
differentially expressed proteins in liver fibrosis.
mcsmnes?%%ﬁ%?F?S%5&§%ﬁ©ﬁggt O¥S- Sanpl e Preparation and
Reagent Labeling [0101] The |iver tissues of 6 control
Rytablishined of Gene Rigressigs Eaofle Dysing S defice¢ hver Fibrosis
I TRAQ | abel ing experinents. Liver tissue was frozen in
1¢1) en and then pul verized to powder using a
nortar and pestle pre-cooled with liquid nitrogen,
[08¢Hh ebhe quplity |of #hei tetahRNAJgemicrpasTaz apyis wepdetapupss using Spectra Max
and the powdered tissue was separated into tubes and
Plus (Molegularr eyices, S@ogyalafehntlyS ol andeed pnhed/Argfratiyminging jfopet.9 to 2.1.
(containing 2% (wWv) SDS in 20mM phosphat e buffer at
Protocols apdréag6its fvmbyavitisdion owdshmg apd widmiredotlo wsdiAffzmeirix’s instructions
i ncubated at roomtenperature for 1 hour. Sanples were
(htip:/iwww effymbhid ges/ appdRR0khitadianhi0s.aff0). Mabele@sRIMAdvdshgbridized to the
supernatant was taken for acetone precipitation by
Affymetrix@SeOfipSitast ¥ RIHPRSy ity £RlqHalitd pALORGybRJiLARNIS MR Lffymetrix Rat
tubes. "Tubes were incubated at -20C until precipitate
After decanting the acetone, pellets were
(knmneUé%%%%%ghded with 0.1 % SDS and 6M urea in dissolution
buff e prowvi ded. by, ;.1 TRAQ Reagents Kit, Applied
Dbl apd rlf,%‘\CA, US A). 29 [0102] The
ot-al  pr L. n r.1] ' t o .
[08 TPhe rgw%ta%%i{]g&a%gg DS (S)Igr)}e%el “ gé%ﬁ&(cgﬁéﬁ%& fr]l?ensrcy information

omassl e oteln

: ford,. L, .US. Two .hundr e 2 f

using Genes g (SEci 8 o PR IR AT R ch At b P iy datasets were
(wv) of dissofjution buffer containina 0.1 96(m/é%

then analyzgghasinpfispaiPHEs weLso R waiG dailcameenctios Reriaed Bitpdked) 8A.)-
described in the i TRAQ protocol (Applied Biosystens,

Genpixpresgionyprofdimg U. S. A.). Four vol umes of dissolution
buffer were added to each tube and incubated with 20 ? ]
[088]r st thezpix BFeh tirhpeoul® Hcharaperpept the lipergispuss of 12 control animals

extracted fromliver tissue of controls and

and 12 DMDBvskatedeatsdd ratmtos cavbrtand et eure saletted oAb IMicaadall &periments.
respectively, at each tine point of the experinent.

Before anyRapitticdbarRéRey wére @pplisddo Arahiymiafray Qitd) IEprB@pibidgsvasiatdessed. Genes
different isobaric tags were pool ed and acidified by

were selectBd ¥4 F18sey %&n@eﬁ%mﬁ@ﬁ@ﬁ@rﬂr&ewaﬂ abddRdid® 16 thy i)(‘!rzecé mr:ﬁf:h

acetonitrile and 75% H20 to a total volume o
(PM)/misodafh (RINT P Gorffh 0P A fiymetrix in all gene chips (28). Of the 8799 probe sets analyzed,
overall expression patterns for 2385 transcripts on the chips were reported to be present (P< 0.05). To

verify that intra-sample variability did not obscure differences between the controls and DMN-treated

groups, as well as to determine the fold-change that should be considered as significant, expression
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exchange (SCX) chromatography. The resulting sanple
was injected into a liquid chromatography system
(Ettan, CE Heal thcare Bi o-Sci ence, Unea, Sweden) using
a 2.1 mm x 200 mm Pol ysul foethyl A col unm packed with
5 mcron 300 A beads (PolyLC, Colunbia, MD, U S. A) at
a flowrate of 0.08 nL/mn. A guard columm of the

fil t I HASEERR bhsx 1Mtlév%l%| fthe 2385
R it R G b

transcripts ?CE}FAE%P% %{9@ (A‘ﬂ ro?r‘fgﬁgt?rg r??ltqlpiﬂlgfé t”gtt[] e‘gﬁfd}f;&glg‘g%%@% Eetween the

r adi

expenmentﬂgq%%s B l'ée Wi o ?ﬁa Wgé\s’avﬁ,?_scagﬁ a%%(ﬂbéf llnrégla g ei%%qyrﬂg ?r?lé ?heée was no
h m.. A [, of .30 f | . .
statistical dggwrgcg; ¥ adoar ko) ¢ ?)Vg%tﬂlg\f%??rﬁa}?Pﬁgpider#\E’inf’ﬁggi‘Wﬁtlme

the fractions were desalted on pepd eanTM C- 18
variability, §]ffﬁ rﬁh@@q: sigpals ?ﬁjth@g 5 BBk T bEtwegn the fixst gpc} sixtirpeck of controls, were
desal ted peptide fromeach SCX fraction was dried by
calculated. sthgsan theae wahnmsfaibstinglrdiffergacei with 4:9d+ oh bpnsanpls dodetingymore than 2-
nanoLC hybrid mass spectronetry. The nanoLC system
fold. In comasst, farsqumificEnPaetkdr wgs f¢uiwdbesveda npntitheanNdd M- treatalisgroups, with 28.7 %
coupled to an APl QSTAR Pul sar Hybrid QQTOF nass

of transcriptR&iatifaioes theAp@blided Bi osyst ens/ MDS Sci ex, Foster
Gty, CA USA). Peptide separation was perforned

[089ﬂ5 | A\ Brst &é’]?fo%ﬁﬂuﬁﬁ@ﬁﬁ lﬂ&]:l@hdbglo@ fﬁTse(p%@ltl%é Rl %ﬁé&ﬁf}ﬁ we¥e filtered by
cmin length, 3 mparticles) with a two-step 1inear

forming twgqxﬁ%gaﬂ%ntocflus%erégt{ﬂl%é E%Eod%ra?ﬁgtrfé afl® 1d&p§ﬁlglfﬁhg§%%at%rgé‘%erentially

over 10 m nutes at I ow rat

expressed. (P/ 2 d%’]ca e% a(anJs etfle fk rsE t rvg/e\ézra%g%tﬁ%g] {/'rg rs'c1|‘1 r%%o%ﬁg described. Of

or i acd

these, 268 Weﬁ%ﬁﬂ%@fé%ﬁ?%ﬂ%%%%%w g b %"V%??arl?g%i%eﬁd%,whm

respect.i vel M5/ M5 mass spectra were _anal yzed in . .

comparing His ool PMOVITREEREWRET The secommetiod, pcdse the %Ptectwn flag
tip. M5/ M5 spectra were anal yzed against rat.fasta

selection (24 htrepvuted 23 fianseriNEBE “pryseRt’ o OURNTMMN- ‘@ea(taxbgpp@daut not in the controls. In
Bi osystens/ MDS Sci ex, Foster City, CA, US. A). The

contrast, there cuas acly dne Inenaﬁpmepmtedp‘absehﬂ’én aldl EMNftreatl igopwhist ‘Prdsent” in the
Da for Ms and 0.5 Da for MS/MS, respectively. The cut

controls. Off for the confidence settings was at 95 and for the
score was at 20. Relative quantification of peptide

[09012 A 1RZEMeF, 1B Okt cH NS rdfRlsMRiInECBB SenddSinBBIdMB 1B P upfrediMed and 119

areas under the peaks. Relative quantification o

v L, R SO TR o o s
e AL BRSO L SER P 6 o

TRA
oprsion S ST o o L SRS TR et RIS A s

anti body. Proteins were extracted with 2% vv/v? SDS

represent individigl Ws‘gﬁ% Ewacémgﬁq Fepese tlmq cyurge FAHHese cglor #gach cell
DWMN-i nduced rat livers. After resolving by 12%

reflects the SRZePM@Hev) pHtheicoespending Hssne frelpfieedotits nmpah yxiresglandeved The scale
di fl uori de nmenbranes and subsequently i nmunostai ned

extends fromwi fldoresoerse ratidsi of WiAFeo #irelatirarto chaomedn levd fdyadlysamples.
(Chem con, Tenecul a, CA,

26



US A) for | hour, then with horseradish

per oxi dase- | abel ed goat anti-rat 1gG for another hour.
The i mmunoreactive bands were detected using an
enhanced chem | um nescence system (ECL, PerKkin-El nmer
Life Sciences, Wellesley, MA, U S A). As denonstrated
in Figure 4, the results observed in Western blots

Q@@%Qﬁg—ﬁg@g—%@ﬁgﬁ%e%-m%é“lét%je @}%ﬂf&lﬁ,& gﬂj&%‘?kéa%ggﬁ [Y-RT-PCR)
{O9{]deﬂ;t afliid%rg tﬁe%ﬁ?oa%? ﬁgg%ﬁgl R nl s1§ Bes ﬁé?fbﬁ'fng@ ®issue inhibitor of

was set a cant unber o

th d
metalloprot i SETRE: G FPGvlar ol o R 4 (2hp PRl floproteinase
g BT B B PRSP PR e

expression in DVN-treated I|ver tissue with F2 and F3
these genesrqepyga botls pghis C’f‘@ﬁg@i’ sdy gnd Brivrpapusysdies- Anong t hes e
39 proteins, several have previously been reported to
[09%]s Sordeatrminediby Q-RBF ISR sLifipf (FegukobB), TinenZublimpg, Getp (data not shown)
fibrinogen, and fibronectin. 31 [0106] Fibrinogen was
and TgfB] (Shawdpreciobdy irpFigeguBated: devaliNe DMNaedted asmplen Theeresults of Q-
present study. This is consistent with the results of
RT-PCR arfalyRfsl oTAGLO i QS B e & W BB RdiQbntivithepretioe refitlxhmihigeticsedhdividual
| iver damage. The CCl 4-induced rat |iver danage al so
Inmkms(ggﬁomed i ncreased fibrinogen nRNA | evels and
fi'brinogen/fibrin deposition during short-termliver

[og;]nlm&ééo@a?da éao\ﬁ% édr&)arnegﬁgggé bﬁ themd%egaa?@és BL9RE S IidBAtay data and Q-

|br|nogen |nvo ves a "clot tlng e DFOCGSS In

RT-PCR re’s_l]rllgsiwtéaﬁtéag%ef@ﬁé d‘ﬁ hg%g%gﬁ d3]_J> | 111p] ex ?es? %ﬁ ﬁ;{i §l§)7ateq (t)ver 20-fold in
DMN-treatgef S S5 g and Ryl '5'@ qxnerfﬂh%{%r fopargh e fonducted in

o thronbi and in wound healin by |ndu0|ﬂg at t achment
triplicate for KeadesampleuEnd 4 B4an YASCEFI 15 FoF GHIBHAEY ¢ CAPRISSR Me&ﬂ%ﬂnarked by the
types | and Il have been used as a characteristic

square). T¢ sfandardizaothe guanitifiegtiongif thehBipip & trenseript, L $S TRYA from each sample was
CCl4-induced liver cirrhosis rat nodel (37). [0107] In

quantified @dific karoaplaglay dierterght goae,hy indicnsftorths bgGleb) thealghbbidsef plot. The
A(Al doa), Myosin |ight polypeptide 6 (My16) and,

expression GVER PRI 86 TympPLlrdr3criftdet AL 69927 eatiatl@ it IAT1 69327 | bmi’rhlrked bya
RNA expression microarray and proteom ¢ studies as

circle and aeﬁ(lgﬁé?é tbdpdctflief ev(nﬁ@ L4t FbritEreRi08 &) BB mekrX MM Lond exleésteN kvels as
ysis [010 To further refine the genes wt

indicated bg ltlfe s@ﬁlg Bh lef'? @BE S? b0 rHebx Hé@sugﬂ % 1@ & ik £ vas H%hly correlated

ana ysi's usi t he I'ngenuit

between thmﬁn ﬁéls g&' (?ﬁilj)egﬁll%‘fa%la %1% gﬁé P%az{sb%" f/ﬁ%m%ﬁf?&? Defficients were

079 anto RS LSS R o TG ol o0 BT S v

accessi on nunbers were |nported into PA software.
subject to mpre detaited #8kies. descri bed functional rel ationships

bet ween gene products based on known
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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interactions in the literature. The I PA tool then
associ ated these networks with known bi ol ogic

pat hways. O sixty-two genes identified fromthe
mcroarray study, forty-two genes fall into 3 groups,
I.e., gene networks associated with 1) cancer, cel
mor phol ogy, and der mat ol ogi cal di seases and

h1stopatholgé{92q|s&r8§] ngc)rmln gira @RPJ&B)Se{Hd fﬁﬁ@élg (qu}ﬁ Qy!ié:scnbed earlier in

e ransport; and ance _
Figure 2B. 5#-‘6?61“ et tgszvte {I{%/E‘Ive ¥ y IW%OU ed%lpiflﬁ%'gmsp ‘_iiaﬁtgc;] géne ﬁsﬁsoﬁ it was

dentlfled om.c.stu fall into anp
based on (G Qs EBRA g (%%S)h"ail?“‘&’alﬁ%’F"Slscsgi)‘ie A lesthan 0.05
cell norp hoIo? lipid metabolism small nolecul e
was considggied ¢hlhstaftstigal Yd‘l‘@%%ﬁ%hal injury and abnormalities; 32
and 3) henmt ol ogi cal di sease, endocrine system
[09%]e Viddimmiine studenis tephdheé mmenters poalpzeddlase @56 Benes Mohpspiession either
and function. See Table 3B. Table 3A and 3B list the
higher or lavedtr W ksfoldosrahat in PG iridons! radhansnbentsl ra@ené gotal of 62 differentially
identified in the present study are underlined. The
expressed ¢eNEERD upechuiramdtitalowhavgulaed) Heaesnn iei(0iigdnd B(2-3) level of fibrosis
associate with liver injury are shown in bold. Exanple

were identified gsﬁxﬁht@@hmf(@bﬂl? b MboRfupBiaRARInK E5rahd H810bik bioRel at thetsh
DWN- I nduced LTver Fibrosis Rat Mdel with Human

s1gmﬁcanc§%@91t Iq.? %%gﬁgllt ‘)‘ﬁﬁl foabis M didiathrdMendl ARRGKE Bmp1, CD6d3 and annexin

DWN- 1 nduced Ilver tibrosis rat’ model

Al (Anxal f e}L{J}ﬁgnede snnﬁ%gge%g e)?‘p:rg gygzagttéﬂmél (?L{I'l 1%10@?11%519 &3 103#@r hosi s

Xpressi o
[09§]i)r}) 19121’ %&%&QYE@%@VO Sgnteaél%,gﬁgl fﬁ&%'bg?s{b]? g?rgtlso? a §1 ugHIP cant role in

|l es from each atlgﬁ f.rom nor mal VO|%F ﬁg %
the progresigp of P‘@%fﬁa%fs@ R ghedpiet agen gt Ry ivpeheppiie stellate pells {Hafys) express a
cirrhosis were first treated to remove the twenty high
combinatioglo mdénirciactgbepintempess EMAMP s Sk gavetth@ahﬂpt@ttcé éq:gr@q@ npgmal liver matrix,
Pl asma | mmunodepl etion Kit (Sigma-Aldrich, St. Louis,
while inhibiiDg ddg@d&ion of i &hrillad epllagensahat acdyendlgwiralien didrosis. darinerease in
proteins were precipitated wwth 5 volunmes of cold
expression ®€ En@ile el to 2Bfore global Znbitdtissof deaerdpical eifivkidiactivaneollagens by
m xture was then centrifuged at 12,000 rpmfor 10

interstitial 01ABLHRSes (ThaP-1AVIRIR13) (B9 | Rtsh¥@s il guﬂ)%ﬁ gi6kion of Timpl was
separ at ed by electrophore5|s on a 12% SDS- PAGE ge

elevated m%ﬁ%ﬁﬁgﬁfﬁﬁi DtNiN nQatééreﬁ@ 1’91%1)6%'3.1%@( i dene di f1uori de

it ranes |pore l'erica, MA, U S A).
[09ﬁLt§15 03,2 hgc&gﬁlﬁa ?eé I ]p¥ ﬂ?ggﬁﬁt nﬁh@?% m%ﬁ:r@?@é@@%% also up-

0

camace SRS i u LGB A %&‘f’vageg&s&’ﬁ?rg%w% bl
anhydrase | (Abeam Canbridge, UK) for _1 hour.

myofibroblgirthe Ak AN g s Had e pE EHONYT S e Pfaﬁ?fﬁes Activated
I mmunost ai ned with horseradi sh peroxi dase- con{ at ed

HSCs migrdisraied poqumulatg aizthe sigpsof stk EPALL, et REEearoupts of extracellular matrix
Laboratories, PA, U S A ). The i munoreactive bands

proteins dunp eile\prsgtad:sicme:d fibsising Aaivated H&A's bavedizemidentifisteasaagjorcollagen-
system (ECL, Perkin-El nmer Life Sciences, Wllesley,

producing dMNs (&d1@géh 15 an Ehgacellular 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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Western blots clearly show that some serum sanpl es
fromthe cirrhosis patients have hi gher
concentrations of carbonic anhydrase | than sanples
fromnormal individuals not suffering from 33
cirrhosis. This result confirnms that the markers
identified in the rat nodel for liver fibrosis and/or

[09%11 d§1nl%§0| \F fgaéclg} ?Iﬁ%ﬁﬁ%&h@gﬁg Eﬂgl ee%ie 11§ iuf’%lgocﬂo%c liver disease
d
(ALD) stucgﬁglii, %:(I%lgqu] %gg%tgc? ﬁf’et grp llliygorcgllﬁ‘g v%lnﬁfllagn%rg%/fa%%e %1?9 %Jﬁo §¥es£18ﬁ involves
contining B 35 DB o kPRSI 1 95 00 T i

entitled to antedate such publication by virtue of
play a role gy the progersaiap PHROIORr t her, the dates of  publication
provi ded nay be di f f er ent fromthe actual publication
[09@i]at7é® fagtithas Fhermasscntestll ytagrase with persirar deidies yordbnihrgergsaes as
1. Friedman, S.L. Ml ecular regulation of hepatic
described abbtr iadicsted dnt oligorgeladteld ntietokuhpanahysspon pewerfill approach for monitoring
injury, J. Biol. Chem 275:2247-2250 (2000). 2.
molecular &veh@ATBRAg liver injuSeit Rédas Wwherdhed bathogenedis ishakisih Akoahé signature
Hospital, Boston. The cellular basis of hepatic

genes 1dentf1ﬁew19$ﬂ1§ stu&{%‘(fh@(ﬂﬂ@&ﬁmﬁ% shdcB ngrﬁetvﬁéehaﬁ@lgbv%orel\ind the high-score
J. |\/Ed 328:1828- 1835 (1993 Iredale, J.P.

: I
hlstopatholgﬁ)é g?é ﬁl}é{fr, Eat ﬁ%sfxgoﬂ&B %’%éhp%‘;b?z?'e%gﬁéiﬁ‘lg 2 ﬁ‘tfr@sglé ﬁﬁﬁ&tlon and are

possible mg?ers ?Or til(e det?c%on oﬁ ?brosns and Hno, K. CQurr ent
StfFa ennpreventlon of hepat ocel | ul ar

E&%ﬁ]é%@tﬂ }épre on \ﬁﬁ%@)w%éﬂﬂﬁf d&f\%zpmfz ?/8;’,55 brosis

and Take
(01 é@@p&w@é UigR] dﬁ?ﬁé igellikcyert PROTBGILS t%@ el expressed
hepat ocel | ul ar carci nona: association wth |iver
protemsmé“’?rrfihsgﬁl% Oncogene 22:3007-3014 (2003). 6. Day, C.P.
INon aIcohoI|chsteatohegrt|t|s (NASFD mhgre are we now

Batafler R, and Brenner, D. AiiL{verif{br05|s J.
[0163]i Fhe livay tisspes ol proptyol and § RMbigatedgats pyere e o Pesfqrm duplicate
Liver fibrosis - frombench to bedside, J. Hepatol. 38

iTRAQ labSlimpéxpedmS38- bBe( RB0Syvas Bozenay gl aitrOA.el,l ara}mﬁSaliﬂsmed to powder
H. Serum markers as tools to nonitor liver fibrosis,
using a moBhgedtpest 8 c38dd waB4Aiq(ill 9%8ggen 1 Thenttheiguidthitrogen was allowed to
Tani guchi, H, Tsutsum, S., Machida, N., Chong,
evaporate, and M poRBéled HIGRY 3R sepbated iRBakbes and stored at —80°C. Twenty volumes (w/v)
of lysis buffer (containing 2% (w/v} SDS in 20mM phosphate buffer at pH 7.6) was added to the
powdered tissue and incubated at room temperature for 1 hour. Samples were centrifuged at 12000 rpm
for 10 minutes and the supernatant was taken for acetone precipitation by adding six volumes of cold
acetone to the sample tubes. Tubes were incubated at —20°C until precipitate formed. After decanting

the acetone, pellets were resuspended with 0.1% SDS and 6M urea in dissolution buffer (provided by

iTRAQ Reagents Kit, Applied Biosystems, Foster City, CA, T1.S.A.).
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gene expression analysis of gastric cancer by

ol i gonucl eoti de m croarrays, Cancer Res. 62:233- 240

(2002). 11. Ji, J., Chen, X., Leung, S. Y., Chi, J.-T.

A., Chu, K M, and Yuen, S. T. Conprehensive analysis

of the gene expression profiles in human gastric

cancer cell Iines Oncogene 21:6549-6556 (2002). 12.
01&%'1@113ttot rrgtel 1 CO7 tsvdfe detBintndBRE, fgstﬁ‘l: éooﬁassi\éqfiﬁ's Protem Assay

ect e expreSS|on profiling of clinical

Reagent (P?Qg(%%)&ﬂo%gg)?qgf Ii{“S. 2 Elngrg& %bﬁ?%&ﬁ?&%v@f‘étaﬁ%nd diluted by
o s BT B BB L P A LSS B s

yam de, Sci ence. 254 503 97-500 1
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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 nanoL.C system was from L.C Packings (Amsterdam, The Netherlands), coupled to an
APIQSTAR Pulsar Hybrid QqTOF mass spectrometer (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 ¢m in length, 3 ym 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 pl/minute (Buffer A: 2% (v/v) acetonitrile, 0.1%
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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

reporied to associate with fibrosis formation, including, fibrinogen, and fibronectin.
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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 metabolisn, small molecule biochemistry, molecular transport; 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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1. A nethod of detecting liver fibrosis and/or
cirrhosis conprising: obtaining a biological sanple
froma patient; and assaying the sanple for
differential expression of at |east one gene encodi ng
a protein chosen fromSEQID NO 1 - SEQID NO 63
and human orthologs t hereof; wherein the differenti al
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protein chosen fromSEQID NO 7 - SEQID NO 23 and
associate wgbd@vpipnjyey agshewsidgoldd NO 63 and  hunman ort hol ogs
t her eof suggests the presence of liver fibrosis and/or
Exampledsi Ginicn! Vahdativatdf Gibmatrkers &lentifPed ipwier BMN-Indeged ddveed Fibrosis
Repdoded it dlupfandampzast one gene encoding a protein
chosen fromSEQ ID NO 68 - SEQ ID NO 82 and SEQ ID
(0109 Tol®@ firm SEQthebidd@rkare Glentfigghio shesD M indnessidivse fibtosis rat model
liver fibrosis and/or cirrhosis. 5. The nethod of
could be usedl & dingnoss\hiesr dibrosthas caamed iekphassive oxaniinat expeasibn ofitae enzyme
gene encoding a protein chosen fromSEQ ID NO 1 -

carbonic arhE&atdd NI TN SESED NDSND: a7 1) iSmihd kel by Whsidiblot analysis.
human orthologs t hereof suggests the presence of liver

Serum Samg-vh 1eD [0 forRBLM Yt &lt) frBRSbSnal Soluhtiers qﬁ& et kiefts 8hflrfg from

erei n decreased expression of at |east one gene
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ression of at |east one gene encoding a protein
for 2 hourSf ) gwpr@ten@/wmwwx@maﬁ §pmepnHugqdpt NiGO0G g fogrO mipyikgy, The
120; 39 wherein the differential expression of at
protein pel lebast regnperglethecsuggdby slettnphpresis ene d 2Uf SPF-PAGH gdbranditegnsierred to
and/or cirrhosis. 8. The nethod of claim?7, wherein

0.45 pm polyvénydidedcatiBndride!(PYDEX prembeames (Mdiliépoes) BollerivaaMpy, Ok RAD. After
that functions in cancer, cell cycle and cel

blocking mrs% phe) BENfaGHiNS e 6B esSRGH RRGRA GAMTBST PP MBI Tris-HCI, pH
9, SEQID'NO 69, SEQ ID NO 12, SEQID NO 72,

7.6, 137 mﬁt—l’@dlq} W(VA"’) TRER- h@ NPinBBatePFieh | Qatwycﬂozlal 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 Ig(: (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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SEQ ID NO 76, SEQID NO 7, SEQID NGO 68, SEQ ID NO
19, SEQID NO 78, SEQID NO 5, SEQID NGO 66, SEQ
ID NO 20, SEQID NG 79, SEQID NO 22, SEQ ID NG
81, SEQID NG 21, and SEQID NO 80. 9. The nethod
of claim7, wherein the differentially expressed gene
encodes a protein that functions in |ipid netabolism

cirrhosis. %egulp?dn?i%!ﬂl; ﬁlapﬁg %‘f‘l@frss idCAtified” Qﬁ{é‘@ﬂﬁ&e‘l ﬁzlr %Rr¥r ﬂﬂgil:band/or
abnormal1tie osen froma seq ce conp

. . IDNO 10 .70 SE SEQIDNO 64,

cirrhosis a‘%g@) F*’Lﬁofﬁed l‘é(EE;\EBS‘ qr@iétﬁ i B“‘NH‘ “15 and SEQ ID
NO 74. 10. The met hod of claim 7, wherein the
differentially expressed gene encodes a protein that
functions in hematol ogi cal disease, endocrine system
devel opnent and function, and nervous system
devel opnent and function conprising SEQ ID NO 13. 11.
The nmethod of claim7, wherein the differentially
expressed gene encodes a protein that functions in
cancer, cell norphol ogy, dernatol ogical diseases and
condi ti ons chosen from sequences conprising SEQ ID
NG 8, SEQ ID NO 44, SEQID NO 102, SEQ ID NO 45,
SEQ ID NO 103, SEQID NGO 48, SEQID NO 106, SEQ ID
NO 31, SEQID NO 90, SEQID NGO 35, SEQID NO 93,
SEQ ID NO 50, SEQID NO 108, SEQID NGO 51, SEQID
NG 109, SEQID NO 40, and SEQ ID NO 98. 12. The
method of claim7, wherein the differentially
expressed gene encodes a protein that functions in
lipid metabolism small nol ecul e biochem stry,
nol ecul ar transport chosen from sequences conpri sing
SEQ ID NO 25, SEQID NO 84, SEQID NO 42, SEQID
NO 100, SEQID NO 27, SEQID NO 86, SEQ ID NO 47,
SEQ ID NO 105, SEQ ID NO 36, SEQ ID NG 94, SEQ 40
ID NGO 53, SEQID NO 111, SEQ ID NGO 37, SEQ ID NO
95, SEQID NGO 38, SEQID NO 96, and SEQ ID NGO 107.
13. The nmethod of claim7, wherein the differentially
expressed gene encodes a protein that functions in
cancer, cellular novenment, cellular growth and
proliferation chosen from sequences conprising SEQ ID
NO 59, SEQID NO 117, SEQ ID NO 46, SEQ ID NO 104,
SEQID NO 30, SEQID NO 89, SEQID NGO 52, SEQID
NGO 110, SEQID NO 58, SEQ ID NGO 116, SEQ ID NG
55, SEQ ID NO 113, SEQID NG 39, SEQ ID NGO 97, SEQ
ID NO 56, SEQID NGO 114, SEQID NO 57, and SEQ ID
NO 115. 14. A nethod of identifying a conmpound t hat
decreases the differential expression of at |east
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obtaining a biological sample from a patient; and

assaying the sample for differential expression of at least one gene encoding a protein chosen
from SEQ ID NO: 1 — SEQ ID NO: 63 and human orthologs thereof;

wherein the differential expression of at least one gene suggests the presence of liver fibrosis
and/or cirrhosis.

2. The method of claim 1, wherein the human orthologs comprise at least one gene
encoding a protein chosen from SEQ ID NO: 64 — SEQ ID NO: 120.

3. The method of claim 1, wherein increased expression of at least one gene encoding a
protein chosen from SEQ ID NO: 7 — SEQ ID NO: 23 and SEQ ID NO: 42 — SEQ ID NO: 63 and
human orthologs thereof suggests the presence of liver fibrosis and/or cirrhosis.

4. The metheod of claim 2, wherein increased expression of at least one gene encoding a
protein chosen from SEQ ID NO: 68 — SEQ ID NO: 82 and SEQ ID NO: 100 — SEQ ID NO: 120
suggests the presence of liver fibrosis and/or cirrhosis.

5. The method of claim 1, wherein decreased expression of at least one gene encoding a
protein chosen from SEQ ID NO: 1 — SEQ ID NO: 6 and SEQ ID NO: 24 — SEQ ID NO: 41 and
human orthologs thereof suggests the presence of liver fibrosis and/or cirrhosis.

6. The method of claim 2, wherein decreased expression of at least one gene encoding a
protein chosen from SEQ ID NO: 64 — SEQ ID NO: 67 and SEQ ID NO: 83 — SEQ ID NO: 99
suggests the presence of liver fibrosis and/or cirrhosis.

7. A method of detecting liver fibrosis and/or cirrthosis comprising:

obtaining a biological sample from a patient; and

assaying the sample for differential expression of at least one gene encoding a protein from a

sequence comprising SEQ ID NO: 1 to SEQ ID NO: 120;
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and/or cirrhosis.

8. The method of claim 7, wherein the differentially expressed gene encodes a protein that
functions in cancer, cell cycle and cell morphology chosen from a sequence comprising SEQ ID NO: 9,
SEQ ID NO: 69, SEQ ID NO: 12, SEQ ID NO: 72, SEQ ID NO: 4, SEQ ID NO: 65, SEQ ID NO: 17,
SEQ ID NO: 76, SEQ ID NO: 7, SEQ ID NO: 68, SEQ ID NO: 19, SEQ ID NO: 78, SEQ ID NO: 5,
SEQ ID NO: 66, SEQ ID NO: 20, SEQ ID NO: 79, SEQ ID NO: 22, SEQ ID NO: 81, SEQ ID NO: 21,
and SEQ ID NO: 80.

9. The method of claim 7, wherein the differentially expressed gene encodes a protein that
functions in lipid metabolism, small molecule biochemistry, organismal injury and abnormalities
chosen from a sequence comprising SEQ ID NO: 10, SEQ ID NO: 70, SEQ ID NO: 3, SEQ ID NO: 64,
SEQ ID NO: 14, SEQ ID NO: 73, SEQ ID NO: 15 and SEQ ID NO: 74,

10.  The method of claim 7, wherein the differentially expressed gene encodes a protein that
functions in hematological disease, endocrine system development and function, and nervous system
development and function comprising SEQ ID NO: 13.

11.  The method of claim 7, wherein the differentially expressed gene encodes a protein that
functions in cancer, cell morphology, dermatological diseases and conditions chosen from sequences
comprising SEQ ID NO: 8, SEQ ID NO: 44, SEQ ID NO: 102, SEQ ID NO: 45, SEQ ID NO: 103,
SEQ ID NO: 48, SEQ ID NO: 106, SEQ ID NO: 31, SEQ ID NO: 90, SEQ ID NO: 35, SEQ ID NO:
93, SEQ ID NO: 50, SEQ ID NQO: 108, SEQ ID NO: 51, SEQ ID NO: 109, SEQ 1D NO: 40, and SEQ
ID NO: 98.

12.  The method of claim 7, wherein the differentially expressed gene encodes a protein that
functions in lipid metabolism, small molecule biochemistry, molecular transport chosen from
sequences comprising SEQ ID NO: 25, SEQ ID NO: 84, SEQ ID NO: 42, SEQ ID NO: 100, SEQ ID

NQ: 27, SEQ ID NO: 86, SEQ ID NO: 47, SEQ ID NO: 105, SEQ ID NO: 36, SEQ ID NO: 94, SEQ
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ID NO: 55’ HHID NO: 111, SEQ ID NO: 37, SEQ ID NO: 95, SEQ ID NO: 38, SEQ ID NO: 96, and
SEQ ID NO: 107.
13.  The method of claim 7, wherein the differentially expressed gene encodes a protein that

functions in cancer, cellular movement, cellular growth and proliferation chosen from sequences
comprising SEQ ID NO: 59, SEQ ID NO: 117, SEQ ID NO: 46, SEQ ID NO: 104, SEQ ID NO: 30,
SEQ ID NO: 89, SEQ ID NO: 52, SEQ ID NO: 110, SEQ ID NO: 58, SEQ ID NO: 116, SEQ ID NO:
55, SEQ ID NO: 113, SEQ ID NO: 39, SEQ ID NO: 97, SEQ ID NO: 56, SEQ ID NO: 114, SEQ ID
NO: 57, and SEQ ID NO: 115.

14. A method of identifying a compound that decreases the differential expression of at least
one gene encoding a protein chosen from SEQ ID NO: 7 — SEQ ID NO: 23 and SEQ ID NO: 42 — SEQ
ID NO: 63 and human orthologs thereof comprising:

providing a cell expressing at least one gene encoding a protein chosen from SEQ ID NO: 7 -
SEQ ID NO: 23 and SEQ ID NO: 42 — SEQ 1D NO: 63 and human orthologs thereof;

contacting the cell with a test compound; and

determining whether the differential expression of the at least one gene is decreased in the
presence of the test compound, wherein the decreased differential expression is an indication of halting
or reversing liver fibrosis and/or cirrhosis.

15. A method of identifying a compound that increases the differential expression of at least
one gene encoding a protein chosen from SEQ ID NO: 1 - SEQ ID NO: 6, and SEQ ID NO: 24 - SEQ
ID NO: 41 and human orthologs thereof comprising:

providing a cell expressing at least one gene encoding a protein chosen from SEQ ID NO: 1 -
SEQ ID NO: 6 and SEQ ID NO: 24 — SEQ ID NO: 41 and human orthologs thereof;

contacting the cell with a test compound; and
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or reversing liver fibrosis and/or cirrhosis.

16. A method of diagnosing liver fibrosis and/or cirrhosis comprising:

obtaining a first biological sample from a first subject without liver fibrosis and/or cirrhosis;

obtaining a second biological sample from a second subject known or suspected of having liver
fibrosis and/or cirrhosis; and

determining an amount of at least one protein chosen from SEQ ID NO: 1 to SEQ ID NO: 120
in said first and second biological samples;

wherein a difference between the amount of said protein present in the first biological sample
from said first subject and the amount of said protein present in the second biological sample from said
second subject indicates that the second subject has liver fibrosis and/or cirrhosis.

17.  The method of claim 16, wherein the amount of at least one protein is determined by
Western blot or ELISA.

18.  The method of claim 17, wherein the at least one protein is chosen from SEQ ID NO: |
to SEQ ID NO: 63.

19.  The method of claim 17, wherein the at least one protein is chosen from SEQ ID NO: 64

to SEQ ID NO: 120.
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