;e3e<Mr<[TJ6Trl1 a 13 Novenber 2002 WO 99/4161 2 PCT/ GB99/ 00458 DI ETHODB AND
COOfPO8I TI ONB b~OR DI Af . ~1081 8 OF HLPATOVA 1. | NTRODZTCTI ON The present
nvention relates to the identification of proteins and prot agNdveRber P02
that are associated with hepatocellul ar carcinoma (hepatoma) and to their

use for Scr?ﬁl‘id%ﬂ lfii agnosi s, prognosis, therapy and drug geyebswimet . 2.
BACKGROUND OH HE NVENTI ON Hepatona is an increasingly preval ent cancer,

affecting several h 0 ' ) | dwi de. t hods for its
treat man%J are still %gﬁ %%%%@%%%hne 5 ?r%‘p'é" P ore effective
therapy lies in earlier and nore accurate diagnosis. Measurenent of serum
al phafetoprotein (AFP) is w dely &sedINTROPYRTIEN agnosi s of hepatoma. Wiile
AFP i s a useful Thapkevenphiamerwoelrelaree trathkedbsntdFaate@dor pooteispendficity
and poor poEbtdivieiPREamhsCtHa¥caréahdidc{dtBY)witRmepopRbDBarcatinBba | evel s
severely |ifbpatiohs RAOEhitGRLr ARE| o€ AHdreshind ONSRRBs L], Blognosil? neBipy J-
Cancer 75: 2365104 QeviRphl? | ectins show differential binding to APP from
hepat oma ser unr~conpar ed Wt£I AF, |&nm&o?§{h RS- Aoyagi et al., 1985,
Hi ochi m Bi ophys. Acts B30:°217- . Royagi et al .’ 1993, Br. J. Cancer 67:
4B6-992.  Hovey cPePAREE 4% 5 EREIOT Y PESVRIEY SuasASERFtiRY APYSERY
accept ance PIdAsHiugandgpatientsoyorldfisiee Mebhade| §pF HtSobredEreitcateodtidtng has
been used tf§lefdvett PPXof Fdnkhomaimriorenf9r ApfReafteckivet thasppy dpeTiric for
hepat ona. JFehhisgnanst merle, acoypgheadiaphesis-reports il lustrate an ongoi ng~need
for identificat Measuoémentrddessrunnalpbaietrfdteth ABFFYSis wielpapat dimathe3.
SU~I ARY OF dikimoks N/ THepbtdkae mhesenfr iRV Rbéfl st dRsh 19 dxeand
conposi ti ORRrkddiy SAkRARUN oot ispeIsEfyaiih PERIPRI L SveObrdapaleR1ud OF
moni toring (B ¢bf epdvRNeS1Rk: NEREOUB b AR IRRL 1£APEPLaydrug _
devel OpMENtyp i LLIG. ABREG! oflarl NG0bT)VER! LOTLREAYhECSsHEHOUE, L, di agnosi s
of hepat oms Fhat ot o6 S0ALVELNg. & Sl £ o0f BLASTR, O, Serlim o)
t wodi mensi onar- el 6t rophorest s to detl ect the Tevar of 3t F 5% 8he
Hepat onaDi é'dﬁ*b???ci“F%eé'te‘ﬂ? FOPHHonss Y2l fi it -« o} B2t F4OFHBmMALARMYGr oup of
li Fs di scl §S&% B8t S h22 hdoeHerhdds 3P -aPo s 2P 875 4F64@%eeni ng,
prognosi s, BeBeVerortihage tRRr928Red paveopoty Aeindphroad rdipkaad arsemiepphent. A
second aspeehngph ¢theli/nvepnrai otops gereiddyndperidst figr faghsigaomissbesh ¥Redat oma
t hat conpr it®eddetedspfrgms P faARPanipteapreap | @inEively specifid ier lhepatomof at
| east one Hepsdcane: BLagBOGEa. C THeSd ebfbrks alobastrétd hn onGoithg, ne@d 442l Sel ect ed
fromthe griaepci@lcddths ofi mrkoseon her@l Bor ThafRsIELRALBatMe. al SO suitable
for screening, prognosis, noRitoknHaGR! B &8S weRrfdy t herapy, and drug
devel oprent, At e ASREHlvefsoh f}&o»meswtﬂggsmﬁc@ﬁgsmm'fgpa' and
ﬂg: yg! O“f" s%“é'n*lgg,! %§ag%a9fsbLﬁ%ioén%gg%%%t&mg, LGB P It Pl €.9.. an
ISC (”§%§e1E§5eAJQs o heﬁ;Eoméyz;;;tmen , and for drug development.

A first aspect of the invention provides methods for diagnosis of

hepatoma that comprise analyzing a sample of plasma or serum by two-

dimensional electrophoresis to detect the level of at least one Hepatoma-

Diagnostic Feature (HF), e.g., an HF selected from the group of HFs

disclosed herein. These methods are also suitable for screening,

prognosis, monitoring the results of therapy, and drug development.

A second aspect of the invention provides methods for diagnosis of

' hepatoma that comprise detecting in a sample of plasma or serum the level

of at least one Hepatoma-Diagnostic Protein Isoform (HPI), e.g., an HPI

selected from the group of HPIs disclosed herein. These methods are also

suitable for screening, prognosis, monitoring the results of therapy, and

drug development.

A third aspect of the invention provides monoclonal and polyclonal
antibodies capable of immunospecific binding to an HPI, e.g., an HPI
disclosed herein,

L e
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1 L 13 Novenber 2002 WD 99/41612 PCT/ GB99/ 00458 A fourth aspect of the

i nvention provides a preparation conprising an isolated HPl, i.e. an HPI
free fromproteins or protein isofornms having a significantl y3diovémber2002
isoelectric point or a significantly different apparent nol ecul ar wei ght
fromthe HPly g9 B3l EF DESCRI PTION OF TEIE FI GL1RE$ Fi gur c/dpde/dass mage
obt ai ned from cir nmensi onal el ectrophoresis of normal human serum which

h b
has been ?gngtL i‘&\eﬁk e fh lagﬁmt 9/ ikt L,aé}rtmr% éaatyri%\é desi gnabid Bl to PL12

Al LED I he g nvention
descri bed in qut areidg ow nc Ilzl)EjggsRes fr%\lﬁog%a"sﬁ oolc\n;an\l’i%n E

screeni ng, "B 58" 'btﬁ g“ﬁgg?rsenf)fisﬁ% S5t t o rﬁt‘ﬁ’l"t aﬁa”g’ bj ect,

met hods f ord ﬁB?FePBraPHifePFlé“°?*‘°é§‘6F’E é"et)?hthéiﬁ’&t herapy, and nethods for
drug devel opnent. Preferably, the subject is hurran mare preferably a human
adult. For clarity of di sél OSBRREF RESIRIRTION) PF \THE lUIGURIiSm' tation, the
invention wll IFegurdesasi&e dnaiet dothesqae tiont D-diRersatally&icst ffph&eBisMosanpl es.
However, asooml filsianl &fub) whid ALd buéd bnetRRERCEALBentliBE 12SERAYR AN

techni ques desgllbedshaheld sERRo BR12PRLI ﬁﬂstt% pifeer types of patient
sanpl es, |nclud|ng a body fluid (e. g. plasma, urine, bile, ascitic fluid),

a tissue sanple suspect gd of cg ta Tniat‘er!g al derived froma hepatom
(e.g. a biopsy such, as B Etfc“gt £y b? I°§‘usp| ci ous mass) or.
hombgenat e t her bt I“Berff‘m‘t—ié‘ﬁ%ftrdﬁ%{i BP Affidst P‘él°l"—'e%ft°8‘?‘%°s"s‘tsl—lf!9~‘)h°t’lﬁ 3Bfle aspect
of the i nvelREPttiangoien ﬁ%‘i‘?ﬁ"dﬁaldié‘ﬂ’é‘t?tiPcPﬁHcﬁr@Sﬁ“@iP fykapdtend Hhal yze serum
from a subjrepmalipn gubdiscty grepredsufe nérd tabipgdtheceespitsone hepatmmz e

Hepat ona- Dithgrast | sndFesthodse Sox dFsg dboslopmgeniPrgfegabldi agmrosibgeaf ihepat oy,
t o det er m nemédenpfeOgrererab19fa avhepasmara patient, to nonitor the

ef f ectiveness ofroh@paififeod BESABYuredrarkiOfortdbyGagl@te] @RERALN, ASe used herein,
"t wo- di Mensine&dtiof el APARLEES witR Dreabatt EORROT Q51 ) s BANS AR techni que
conpri si ng J.5084 ecttrorqgvefrocargsurwsktﬂttqrﬁ&ebxr@@mt ;!r@statte ftt %QQQJ esi s;
this genera}&xsste%mtu%E E?&‘% gl 4;?% ?%tg Ort% Sidl Ur% Ly of

separ at ed protelns era uri ec r Shoresi s uses
pol yacr yl arfiPiR%Sr €178 iﬁ‘gr es?é’ t[futdhz ﬁ?é’glé'ﬁ'&aé '6Tfin§b3?h?ﬁ avdELyl sulfate

( SDS- PAGE) . B ELPac? iP5 pramer rsélap%ﬁtéd tHeCWEHYT Pettrtat deahedatedrht abl e
met hods andeBpiriratud: (3" PHRPSPrEFRrased HEehREIRIYYT) 2 diseyy BEF in U. S.

Appl i cat i orFuRpicigy 988s)579 hamepewEr ORIXBO50 whi ch are i ncorporated herein by
reference in its entirety. Briefly, the Preferred Technol ogy provides

ef ficient, conputer- asstehedismbboids FertdrappEsat us for identifying,

sel ecting and char st esdezt G HeODRNAELHNE StvoRdithehd i0h O eCedt rSTPdRs ¥

t wo- di mensipRaltAkkAYzé SeG8NefA 8hubYedtePRloaldNgo ReMRL 8GY| ASnddhcd of

two- di mensipuab, g6le @ t..dsiagagtngstﬁebéatetgsctmphfuretézeemz,g or dihghbygnber
2002 WO 991 41pd2, d'g / | %gf&%ﬁ? tf(l.e? F&Joélé‘%g A%int%ﬁ& %t.&errr? b - mofi tor

conput er - geper r of e arra epr esent i ng
t he |dent|tq’ Sess tiv fp’ |so£e %8? % eve(fop'“ten IK lrole‘Td:ttr ve

£
abundance Sl'gl uY"éﬂ Ft’V“fﬂme‘ c?rtﬁ?‘ér€g'i‘°€§s’cfet LR8Pt FeRPAES b mﬁ?’t’?‘eﬁsr onal
array, ther@Shrisee HorPritdne dapthestireticely  cipaiedsyh domatpriaei | es from
mul ti pl e bi<estiophresaspltbts gereraesd agwocdimpitiepalnwdbd2eet sicortaghing
separ at ed pr eleraistyofofiseperatst priaseingsed Phefegally, tthe st@pnaf denaturing

" Hepat ona- Riagmaphoxeskeaists @ol fddrylamefie rsedt@ophokedisuire thi€ préaende 9Pot i N a
2D gel), dedcagtmalab@edyy sUDrolecCivsophum) €S iESpddanlybhsirogieaddresaiEphiynly hat is
di fferenti aldMrditeea@nbutidhaiife SRTRL SUTRAELEL:0 (ARAtHREerrb@l EVant sanpl e,
e.g., in Sefeléﬁkél Q%adééﬂ}liﬁé‘é 1t B Q@BﬁthETPonCt@clmé‘a'/%o Vil tsnaerrouaa/fzam a

SUbJ ect wt OUB re J.ncorpor €ésd Hereq. rl')e Ilpe’.ren e]c 1n J. eng:P p zgt.te .JLn l: sof orm
is "differehtiall econd

SOIRRS o L AR MR AR 0 &P‘é"“&?r“aéé‘r%F%mEB“°d? 55
el ect r ophor ¥¥rEater 8t F?ﬁ‘i‘ﬁh@a%'a?)’ler"é\’/%lagd chaxact i 24 PAAmEL§ I e ABt%i n

i sof orm) i sPivlesicat sawpte-di A frepwiimersdprali seraybimdensesatddnby erdrpkisg sanpl e
as conpar edeigmbheduhes decohdo-Sidngiséonalf gélhecovedigr ed theat elfegtfaphoédeeid i r st
sanple is at a higher abundance than in the second sanple, the feature or
isoformis "increased" in the first sanple with respect to the second;
conversely, if the neasured feature in the first sanple is at a | ower
abundance than in the second sanple, the feature or isoformis "decreased"
inthe first sanple with respect to the second. Preferably, the relative
abundance of a feature in two sanples is determned in two steps. First,
the signal obtained upon detecting the feature in a sanple is normalized by
reference to a suitabl e background paraneter, e.g., to the total protein in
the sanple being analyzed (e. g., total protein |oaded onto a gel), to an
|nvar| ant feature i.e., a feature V\/nose abundance |s knovvn to be sr m | ar

o o o o o o p— o - -~




Secondly, the nornalized signal for the feature in one sanple or sanple set
Is conpared with the nornalized signal for the sane feature in another
sanmple or sanple set in order to identify features that are "diNdvembst 2@¢02 y
present” in the first sanple (or sanple set) with respect to the second.
Two groups ofvoldbgiclave been identified through the nethodsecveBsppiEs at us of
the Preferred Technol ogy. The first group consists of HFs that are

decr eased Iﬂob&*f&ys%&m&fle&m%mvwmo.t@re@lt-% §eocggmgi—‘$r%m {he serum
of subj ectsdhvgbtaproautis epat. Qtr%% relprgeeng de an glegu ese HFs can
be descri be Oi nt I

as foll ows: 1§¥t, %g %8?/?&5&" ’2?302“‘(/\153 Busldgangs) 8t |2 pré‘ Bé(c?gased I(Ir[: )
Hepat oma SePAAPECH tRI%egbes 40 N&W@@P@Piaeﬂ BEAYp | YR g §Fmitting

' HF- 17537 11coa@uisrsnedionsy oopsHRep 7 pupidbes) Pgm W@@PWBWFQB—‘?QBZA 67. 60103,
1540. 0099 HFsanp58: 3ad wellll 44  cHBAR D 2248kt -e57iE06 82 .07 GaeP36at B8 Ot D6 244-- 679452. 75
. 7357, 2950. X3 &¥¢&#c-. 777602. 56. 3769, 1940. 0109HF-871792. 55. 82166, 3950. 013BHF- 9B
0312. 16. 1529, 9674} Qge'ﬁ8kﬁe11078§é|-2egr7 "3&3201&68&999:2:& Feature" (HF) refers

HE- 1179102, £ #7833u3030. L 0 85br 127068%¢0p, az&qtﬁglaobmwﬁce,% 1632106. 41
_67,8260. 10} bﬁlég?l gf]s%m%% 808 ﬂsﬁggffgﬁegéiaﬂg %%9%(51 rRYPs ILS' sts of

HFs that are mcreg anotl}er re%%ertjm 0 w th at ou qrpar ed

with the sefUm or subjec RISt ofid B’ subrectas’3 ﬁ CI rrh05| s).
These HFs c%’r?aﬁ%'“adég??ﬁf‘ifba By s %fb’ﬂafrré’ﬁt ﬁb‘?jéﬁhl"é PRy Adnped

i soel ect ri chYFEimt a(fRafuzss (PP RARSeinTdgntarn) is HF‘éfqeﬁ%frtéaé’éfdP’FsﬁeHépa‘E@rra

Ser um Namh@lﬁ@l-‘ﬁm’*ﬂ:l"@%@fﬂm tekqj)second sample when a method for detecting

the feature or isoform (e.g. 2D electrophoresis or an immunoassay)
reveals that the feature (or protein isoform) is present at a differxent
relative abundance in the first sample as compared with the second
sample. If the measured feature in the first sample is at a higher
abundance than in the second sample, the feature or isoform is
"increased" in the first sample with respecf to the second; conversely,
if the measured feature in the first sample is at a lower abundance than
in the second sample, the feature or isoform is "decreased" in the first
sample with respect to the second. -

Preferably, the relative abundance of a feature in two samples is
determined in two steps. First, the signal obtained upon detecting the
feature in a sample is normalized by reference to a suitable background
parameter, e.g., to the total protein in the sample being analyzed (e.g.,
total protein loaded onto a gel), to an invariant feature, i.e., a
feature whose abundance is known to be similar in the samples being
compared, e.g., one or more Expression Reference Features (ERFs), such as
the ERFs disclosed below, or to the total signal detected from all
proteins in the sample.

Secondly, the normalized signal for the feature in one sample or
sample set is compared with the normalized signal for the same feature in
another sample or sample set in order to identify features that are
"differentially present™ in the first sample (or sample set) with respect
to the second.

Two groups of HFs have been jdentified through the methods and
apparatus of the Preferred Technology. The first group consists of HFs
that are decreased in the serum of subjects with hepatoma as compared
with the serum of subjects without hepatoma (e.g. subjects with
cirrhosis). These HFs can be described by apparent molecular weight (MW)
and isoelectric point (pI) as follows:



pHF- 1573083. 95. 5567, 5550. 0013HF- 1679633. 87. 8450, 6250. 0055HF- 1776293. 17. 2731
, 2440. 0000HF- 1873663. 04. 6059, 9280. 0000HF- 1977593. 0
=5. 4069, 1990. 0021HF- 2075813. 04. 9438, 4650. 0000HF-2173202. 97. 638N c\@nibep 208HF
-2276902. 95. 7216, 7070. 0136HF- 2372412. 85. 2796, 9880. 0000HF- 2972422. 75. 3196, 98

80. 0000HF- 25¢,399)d1sBB- 1997, 7320. 0000HF- 2677342. 66. 04108, 31 LG O0kvd0048s
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Novenber
HF- 2779692.

13

%5 3452, 4320. 0009HF- 2975532. 54. B94l ,

2880. 0000HF 21992302, 47 4963,j§20 QQ03HF- 3274602
. 47. 2550, 6 085HF- [Bi30i2372. Aeo14097, 7820. @DO00HH- 34%@432.145. 21964 9880. 0000H
F-3573682. 34. 57601680) 0168HF- B&<788~ 3b. 10136, 4090. 0BD7HE- 37/7288p. 36. 7971, 7
260. 0035HF- , 86Pth 6039HF 39@2382. 35 404&3 7\;2,(.)06@00 HF- 4076912.
35. 4016, 551 LT 3172 2P 966622 Jg. OOToHF14 4L7T+ 52344508 290. 0097HF
-9373802. 26 : ‘ 42300 ok r#w, 7340 8] #5980 26 1016, 4A
70. 0412HF- 96HE3392. 29. [66&2, 582[04 B090HF- B7-ADB02. 25.136164, 3AD0@A59HF- 4876332.
27.2630, 638 - 9P753322. 1p3 1056, 4446, QOLAHF-[5Q 1572 | 0.0278

5. 7139, 239 i _}“02 0526161 3p8O0 000521862 105—32+6{8, 3240. 0008
HE- 5375562, B 80201E2 Fa75400] B¥32043 AAFA: BEOAE: 8367155 05. 22163
, 3240. 0000HH DB945242, U460. 0030[ 5853 13 Noveniesr 200230 P9Il 41612
PCT/ GB99/ 07 For anly+gdoven Hr,s the rhglf obtal negg,mon QOFRAI T g the
normal i zed [s7 n—anatyz u% sertmrifrom-stbjfeets—wty h hepat ona
relative ta o ohta upon {a fg[?i ng %28 m § rom
subj ects wi#odt hepaf 88 wi || 2depend ppond t he fdaragi €471 an caezssyt || cal

prot ocol andgles ecti orgxachni ppe that | s, Jssed. Acgergg;,,ngl 36 nglge pr esent

i nvention S trat—epcitabor i wHestaptt+sh—a—reffr ence
range for Ch-HE in 17é g ._i_'[{)e_e_s_u,b_ﬁgi accdr dh 1a tohll-\o-ﬁna ytl cal

prot ocol andERté? ect i on73@chni g i n usk5-¥s i s dortveditzi onadl.oias t he
di agnost i c lo [ 2Jeast ofe. 420s1 ti Ve 50l Ol pSegrsm panpl e from
a subject’ g, Or—at Gﬂe%bt oTTe T tvg—contTo] serum
sarrplefro woth e frog hepaig d agdr & glerably at

| east one posi t| ve and at Ieast one ne ative control sanple) is included in

each batch of teSf %?ﬁg‘l‘@?%&?ﬁéb‘

appr eci at e, S¥HactFe ¥ty

FEheag |3TP | ’é‘ﬂr%f"rsﬁi si@nthe PEruredfdi |y

AT AE IrPRd Figh JER ewt af cSublegse otisherti sof orm

will vary t berebena éxige nsubdegrenditigcirhedie) pr Basiss diFpr eanokoldesrrébled by each
step of theamBreiteutieoplmr esight aivil) faod ilsaeidiearie preibe hipmp.asAsolaeed her ei n,

the terms "MAM and "pl" are defined, ~respectively,

to nmean the apparent

mol ecul ar \Aﬁ}:g.btlland-lFtshﬁxdrS%l:ieﬁI nb;ﬁat&ﬁa @&nﬁf a feat ure or pf otein isoform

as neasure

L=set forth in

Section 6 HlBR ("t ﬂ%CIRef er Dﬁ?ﬂé’ Pr ot pcol "Pf. Ve E’??& Ref er@ncm&Pr otocol is
[ increase k .
fol | OV\Bd a \nhnn S faaall es—at-e—frHi—hn r~|||f\|1 catel-or—2a hl r‘hn!‘ ni er Of
replicates, RESE? at | bA98n t he3ndasur ediSnisan pl bf67aPssE |r-OM s typically
| ess than+ aed vhriestion|me the mpasaw ed nepreolyof |anobs of ~HPl is
typically | anf e  VNELE The sKLTipdartfsgn sreos bcﬂ) dgvi ate from
2 0

t he Ref er enfeerPretofetl—eal{-brati-an—gxperrents—should rmed to
conmpar e t hd Minténd pi3§%r eaéh® HE or Aréh ei n i EcPeP?8 ad 1apect d (a) by the
Ref erence Hrum-ogol Rmwsyb) bg.d he deyisaaut protpcsdl, 194 6 | 0.dB21Noyenber 2002

HF-20 7581 3.0 4.94 38,465 0.0000

HF-21 7320 2.9 7.63 66,485 0.0009

HF=-22 7690 2.9 5,72 16,707 0.0136

HF-23 7241 2.8 5.27 96,988 0.0000

HF-24 7242 2.7 5.31 96,988 0.0000

HF-25 7240 2.6 5.14 97,732 0.0000

HF-26 7734 2.6 6.04 108,311 0.0011




WO 99/ A1612 PCT/ GB99/ OOA58 HFs can be used for detection,
or

di agnosi s,

enbodi nrent of the invention,

noni toring of hepatoma or for drug devel opnent.
serum from a subj ect
el ectrophoresis for quantitative detection of one or

prognosi s,
I n one

i s anal yzed 3NovéRber 2002
nore HFs sel ected from

the group co@gedhigtp Oof HF-1 to HF-14 and HF-57 to HF-59, pEpERIomIAS
decreased abundance of an HF in serumfromthe subject

relative to serum

froma subj without hepatopm (e. g.. a control sample or a
previously gare7m ngd4s®ef er ¢nce rangeﬁ umdlcatossmhﬁ4pr°s&nce hepat ong,;
preferably, [{hegone Qh3{Tor e Bre are gql ected 11om LRe O PUg,50Msi sting of
HF- 1 and HF%ﬁ}—++r4 P eH-FrE i i ,—sépunkﬂron1a
subj ect is @HAIAzed 39550 ell @t ophoddsPy for $uéht2f3?at @%@t dcti on of one
or nore HFs{getasct ed 7850m t fe.group ¢onsi sting|obo,ldB2 15| b mzbl- 46 and HF- 60
to HF-61, wpge&n alf kBT €easgd, abundqncg, or  an H|5—31§g25e b”H05 t he subj ect
relative to-se+uﬁrF;eﬁr&—euiject or sub‘ccts) thetH—heba ”%L(e. ., a
control sanfpfE3r aldf®%i ougléy® det erfin ( ef el eA¥$25 anb®)0%8hdilcat es t he
presence of | Begat ong;72pr ef efabby, the¢ sone or mprer7,lHBs ale.mebedted fromthe
roup consi §tLg of 7, H5- 18, HAF{Z0,, AF- 2T, = F- 25, HF-28,
vt L b ZESO 2 NS N I O 3T T S
HF55: stiII_ﬂﬁEE_pL%féF%blv 2 he one |dr5tore HEs 5868 se| BALE# flr om t he
group consi pur+ag of [HF3d7, HE-418, HF{2010 HF- 23] 166434, Hb-00b7 HF- 29, HF33,
HF- 34, HF- 3PgpH5- 99 qggng->§;3b ZTiepag ome- g OSETC BT hgl | sof or s
(HPI s) | n afpether—agpeet—ottthe—irvert+eor—serdHnt+om—asu is analyzed
for quantit iy 888 on ¢R-dne or |fopk Hepa ﬁ%GEPaanéPPt Hr ot ein
| sof orns ( HPHBY39f or [geseeni ng.dr di agresd s of hepatapy, | b modet §r m ne t he
prognosi s of yA Jaepalogsy pat |gng, to ngnhéor T T T hepat oma
t her apy, or nant. HSeg—herel-A—ihe—t-pHM
" Hepat oma- Dl i I%oforn1 608 ers 1§ 85328t el B-9%bf drm that is
di fferenti aj By-42r es@ntéd n se¢run subj got.e4 wi t h hepatiesa forgpared with serum
from subj ec grlyst houirt73Wpat 01385 AS T3 6W@{I KNOWN g Ty 4§ NE @r The protein
product of stngte gene—Trey be—expresSet—as—vii+ant-s—t1-S (a) that
differ as alFPEddis 4?8 st edlnfial pg St Pt ansl afi 8hdP2mo Pfqoﬂglt n (e.qg.
gl ycosyl at i pRE-43hos|pli692/1 at i @2 or aC)Mat¢on), sol&hau prouﬁnms|of i denti cal
amno aci d pggugnce Q@ﬂ;dlf erzin theurspl NM/057Q@§h gqﬁ@@rjgb) t hat
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2002 PCT/ 3 rOURS, of  HPf g e artial
am no acigBﬁggggzzhﬂ%gpag 12 Lcln“ Hhe et hod 35%59 :;§i327 3 t he
Preferred TRER®ALogd./ 3he fil2s? qgroud Scéhsists |3PL4M0Bs | AEROOArd decr eased
in the seru jocts wi fl2.hepat ons.as conpanes, skt h| blwoserjum of
subjects w WREre tne i tierentia SE ry highly
signi ficant Th S —pH '% Eig,+.5| OH 23 bﬁmba nce of
t hese HPIs 8% i n|Pable | TI|5-33 1 follmmé3fﬁébl=oﬂmp4 | Decreased
I n Hepat oma HEMKnomnzhmnDIogcusEartlaI aqgnmplwﬂﬁpm@bel acid
sequence( kd grongul f N GRER CPPS 09B- H3 The
second grou EI D] o :éhlgi- Ay o ﬂéﬂﬂcﬂd |£5Mnm32f Ubj ects

W th hepatona-as'conpared with the serum of subjects Wthout hepatong,

where the differenti al
MASs, pls and parti al

presence is very highly significant (p 5 0.001).
am no acid sequences of these HPIs are presented in

The

Table IV, as follows: Table IV. HPlIs Increased In Hepatona Serum HF

HPI r ams Known honol ogousrr

Parti al

amno acid



pl MWpr ot ei nsequence( kd) 17HPI - 2conpl enment
fact or RGLQDEDGYRY. 2731, 249418HPI - 3al - anti - KI TLLSALVETRA, . 6059,

928chynot rypsi n20HPI - 4conpl enment 13 November 2002
fact or KGYTQQLAFRA. 9438, 465321HPI - 5conpl enent

factor Rl PI EE@%W};SR?. 6366, 485323HPI - 6conpl enent PCT/GB99/00458

fact or RTYNVL 96, 988425HPI - 8conpl enent

f act or KAEMADQASAWLTRS. 1497, 732428HPI - 9vi t ami n
D- bi ndi ngKHLSLLTTLSNRS. 3452, 432pr ot ei n29HPI - 10hapt ogl obi n- 1IRVGYVSGAGR4. 8491

, 28829HPI - 11hapt gl ok :‘%Kw&mb%i&&%oz&%ﬁ h qedelr s tWCT =T ol
f act or KTI YTEX IV%X@W&& §%%a senﬁr—fr EQ %%Q@om\él)re%g!n%Glz
PCT/ GB99/ 00458 - 31HPL - ﬁ@ﬁ n@? aE,r; el SaCo0hre DN

f act or RQGSF °’i'ﬁf§% 3 %’3

f act or RQGSF ﬁS pains] 8‘““38’%’36‘%“1‘@% Qf'trtﬁ‘ﬁllﬁ% iPRB i e PRSP HN P t or

f am | yRFAHTYESRESR, {EChRLAUA iRkt kfqussidot SCAARIMRILY1 #b8 RFeasRinLnvention

f act or R@spmamth\ggﬂgmmuimgwﬂﬂémgﬁgblish a reference range for

f act or RTYNVeRIVKEE @7 Xepd B4 SiddP| sub9€ces Ld coprdiga taKEbaYaiady Btk C\iRbt 26161, 30852H
Pl - 20Cer ul opha 8t arkKiinYt QKA DMEFRD 132,168, 13 24MmO&iRl o RUNCVER$ |di hdndktid hELTR5. 294
3, 54155HPI - 22Ges+uhop| asNeakt BRSEISIEVE Galbrod 2B dm 32MpilensWnEa abRGL NENt  Of
the inventi glbunS& Hilel hQIDe8nSYP)RCTeak® oaealegzedeféaatmameu&aéah f'e dedrection
of one or rrgrs%b Jtsk fh S £ fiﬁmtrr;ga&rngurgnsg‘gfé BebAGaPT, tPliededDll P - 23,
wherein a decr e}'{ele one ne g:q.ve con sam Ee s Ii'.j[rcrl1 riom { e subj ect
relative tof se ubj°8g "8t 8% “ S " (TS

control sanpt®h o‘rf 59% ‘V‘i‘%ﬁ% Jd’éf‘erm ned reference range) i ndi cat es the
presence of hepatole skhtigAAhtiaeidddisiEhty BRPrefiate nFantMeastred dfumi% rom a
subj ect i s Bh&fyz gdveny foduse ozt propeigy 2dferr yillguamn ke #Phe extrotect i on of one
or nore HPI serzatiget e the caetize proveqplcwredi Biri ergh oftepiRit- £he @D HPI - 22 and

HPI 24, wher eidttasphbredieasedfdreValdnadk hitehDiye Ofs Waddehddeis, ke sefmsm from t he
subj ect rel afmmend GpBehidNdEENRYA rasddcehle1 @) t6 URRRGhS apbbivutindhepatona (e.

g. a controkeSAENING e Ssdi&rO&IThyntd6t ar FdaReek befrbanaeidahgehs i ndi cat es
the presencge Qf,y QERPALRTB: 285 AW AROUR: edddBiddRlS) E?&%Mb%gt heil &, | ncl ude
previ ously H&Q&“QX‘”& Q&%Lemﬁyq@%fm%e Bpdotbl 91 Mt ¢ Q‘%\é’ﬁ %9.; elhgcypere the

i sof or s wefe n ? Levioysl ? anS?fl At epat pre. - For each
nd W es ar un i u e or a
nvent o adar r ov |on corrprr si ng

HPI, the p resq%"!> ional -¥;§’g epad%t

the isol at ef® Fat(?rs fvr‘aé RP <1 Sy BEeurs 'aeaf"u?It ﬁér np < hti bodi es t hat
bi nd to sai BYHBRLIY 525, “ﬁr]a%%ﬁ‘é‘?]f’ériaéi’rmt o° 588 rreadnrgd mepm AP ar §F
fragnents. MBI i8 crPhealdy fesarthant 5F at BpereHpie sidlhed PPIispR adshss fftoteins or
pr ot ei n i soflevigke faom rrhe Regexpnrce ikrarrcel, driibortdnnr qxbeximemy/ frawdd tlRose of

t he HPI, aspesfoeneti hecoimar2xtel Bt rndplofesesh WS oxipedtdiar Hofiormaas

"si gni fi cantibtecded fier et thepRefareddd/ Protodta iriaibiCBYS@E deleardopiotitionat i ng
protein isoformto be resolved fromthe HPI an 2D el ectrophoresis,
performed according to the Reference Protocol. _g_ 13 Novenber 2002 WO
991 41612 PCTI GB99100458 I n one enbodi nent, an isolated protein is provided,
said protein conprising a peptide with the amino acid sequence identified

in Table I'll or IV for an HPlI, said protein having a pl and MVwi thin 10%
(preferably within 5% nore preferably wwthin 1% of the values identified
in Tables I'll and IV for that HPI. The HPIs of the invention can be assayed

by any net hod known to those skilled in the art. In one enbodi nent, the
HPls are separated on a 2-D gel by virtue of their MM and pls and
visualized by staining the gel. Alternatively, HPIs can.be detected in
assays, such as inmmunoassays, for detection, prognosis, diagnosis or
nonitoring of hepatoma or for drug devel opnent. In one enbodi nent, an

i mmunoassay is performed by contacting a sanple, derived froma subject to
be tested, with an anti-HPlI antibody under conditions such that

i munospeci fic binding can occur) and detecting or neasuring the anmount of
any i nmunospecific binding by the antibody. Preferably, the anti-HP

anti body preferentially binds to the HPI rather than to other isoforns of
,the sanme protein. In a preferred enbodi nent, the anti-HPlI antibody binds
to the HPl with at least 2-fold greater gtfinity, nore preferably at |east
5-fold greater affinity, still nore preferably at |east 10-fold greater
affinity, than to other isoforns of the same protein.



I n one enbodi nent, binding of antibody in'tissue sections can be used to
detect aberrant HPlI |ocalization or aberrant (e. g., high, |low, absent)
levels of an HPI. In a specific enbodi nent, anti body to an HRB November RG]
to assay a patient tissue (e. g. a liver biopsy) or serumsanple for the
presence of wOeyHRI2 where an aberrant | evel of HPI is i ndiREIIGBIOMSS

hepat ona. As used herein, an "aberrant |evel"” neans an increased or
decreased | evel }&%I gtl K& L9 tfgatdeg c%?xnt d nos%sStﬂde?rq I e)\lrenllo e rxesentl ng
t hat present i n,an_ana ) B or{ion ot the from
subj ect not o, REP3H™H 85 af?fngrugT%eé’gF?ﬁ’ﬁﬁﬁ%asga m‘r‘zf*ﬁm%f&n°%éhasi§?§e’rtﬁer ude
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i Mmunosor beht BEsBaghd HFsHNHHENSI, | wheneiras stegseasednabnujanee iofi dra ¥ dn assays,
precipitin sematfronsthegaibjditl felsitone P6 ek frdn beabiea@nsor saByeaadi f f usi on
assays, agghidnofthepdtonsS@Y§), &Wtht TEsHnpid ¥atld prevdssaySdieteABOr adi ometric
assays, flUuplRseRul - rgewtqaeaexath@rpetﬂnee Rel KUMERRT S Beraby, nat@eohyt a
few I fv\gesbf %Qreh%'ﬂs §£30:9 Hehegheg @§1 o@ HtF\AP aﬁt% sandyy h
assay. ere oatger e Oﬁgg Q:Se tt?:ﬁlﬂ.lngeax{tti!)rgoaar 9 %gha ésglf){_reg t:rlsogaalqiyz Idgbyt €

first step can_ enplroy an an
i mobi | i zedz%ﬁla°t§8P'P°debjr?a§%5 WL T é’e i‘F’PPf PR ‘trhem"seeﬁlﬁ"‘nae]sefé‘?i’ a
directly orffodriegrIup rensériiag qfeki-lp t@aﬁ‘?‘ﬁé apddif-69 teeiksét: vheredapt ur ed
HPI . Any | eet iincxsagedabuyiaded of arhils ipaepes drerh gbe prlefect arladiveytohi nds - 10
13 Novenber s&@22@ HBhdikct 2(cPGuEBa8) CO4bBitt IephbamaHRY . ot atahedntkdlan (a) to
ot her gl ycokanpn® drhatpriaonmsi | @etaibnc@Ordtepdnat clafgdS ihdicatddl t1d pfd¥ené® Ot her
i sof orms t hat nsPafoRaf RRefiFbbUEN R 80 6F MoRiRls 206 Q@NEARd H¥nldhe @BL) body.
In a prefergafiengdiMaRAlLy, tiie16Na88R, |BChi,NuRizAdst ey | he JoPlgeubd,haat | east
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still nore ?% Ler la_L mé’ refer orle cg}rrggtrtee fl n| I} sal d ot her
gl ycof or ns hav l[thg E §

ti
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ke T o L ?écé‘&rﬁSZe‘bFB He

anti body. A3PedfTif tHar%i dFsif e3P E"For detecting a given HPl can readily
be identified by methods well knovvn in the art for i nstance upon testing
one or nore |ect??s ciepatamarbidgl Rireke 25 PES)

B th
RAPARRIR U WA 0" sl & ot her

B- 159 of Sumar et al.
Lectins as | ndi ctt ensthef aBps@tase tAssimeraiierd @wof-mms subjectGabi us HJ &
Gabi us S ( edsalyzed $63,qubsdi-btive afedefliys Alfi @leOgy motd HpgatodbBDidghBstiwhi ch 1S

i ncor por at edrdiRiLiT3oims EfHRE ONEEr isBrdehSnL B ididnpkis bE mdestdnad,toa gene
encodi ng angéiRlmif R dke&shogfd18s aNdegabil Bk 10HE! @b Goafticd &Rquences and
subsequencegsedoB )i NG £ GRIERE SHEMH 2L, SEIUEN a6AAoMeR0, DRs Uagd 1N
hybridi zati g%éﬁsacyxg té%m“%lo%hk a&r&%@fi! Bg E&forﬁl‘ r%k'@r%e%l nces thereof

conprising a nt.of . the

f or egoi ng) g % br| |za 1°5h assa%g can be
used for del&RAFBH, °°‘b‘?55§ Sear"'a ﬁ%’*sF e%*r" H’oﬁ‘i‘r DPFRRFOBT cBhdft1%nhs,

di sorders, &PO'@ srdbe ag at"é‘g PrRtYiGcPECEeE GF th SHISRP r9Re T RGP PIFEPI gene
expr essi on, af rVaﬁaﬁ“ttiBCLHSaF°11'I‘éba!tabrﬁ§'a‘érdiFE%rEﬁjéstﬁéﬁé% offdifféerenbird PAFtEowi ng
surgi cal or toarfs¢etiohel apgificatignpeer i lyesyeatrbodi peasphoryligtion dyybri di zati on
assay i S caatyladieui 4/ thatTptdtedn<onpidesiingl asiioastidngecmenat tentiistanpl e
contai ni ng apalhei€ paciMh Wi Bt Brbel ®) atiadl pESdeicanady entib dnihridi zing to
a DNA or RNAokges@tiond(£g. HRl a MBERI o£QREUMhORS A Nspgh Dédtnghibiixdicgdt i on can
occur, and g%t%%tr.ag) or Itref%iy&dsnaaenaif@@auttalngreaxp&e' g %attoeein TBSorn

i nvention a Lovld ?iafqu%g:&icl e%&i%sﬂ%gng}r‘: Hgn Encog J'?rg\:ei?l y

cont ai ners an an?trﬁgf' Ition, suc I ona
conpri se ond®dPeRbI® of the follomnng (1) instructions for using the
anti-HPlI antibody for diagnosis, prognosis, therapeutic nonitoring, drug
devel opment or any conbi nation of these applications: (2) a regulatory
notice, i.e. a notice in the formprescribed or approved by a governnental
agency regul ating the manufacture, use or sale of pharnmaceuticals or

bi ol ogi cal products, which notice reflects approval by the agency of

manuf acture, use or sale for human testing or administration (3) a |abeled
bi ndi ng partner to the antibody; and i4)_,a solid phase (such as a reagent
strip) upon which the anti-HPI antibody |s i mmobi lized. If no | abel ed

bi nding partner to the anti body is provided, the anti-HPI antibody itself
can be | abeled with a detectable marker, e.g.. a chem | um nescent,
enzymatic, fluorescent, or radioactive noiety. The invention al so provides
a kit conprising in one or nore -11 13 Novenber 2002 WD 99141612

PCT/ GB99/ 00458 contai ners a nucl eic acid probe capable of hybridizing to
RNA encodrng a drstrnct HPI In a specific enbodinent a krt can conprrse
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5.3. Use in dinical

Studies 5.3. Use in dinical

nmet-hods and conpositions of the present

Oor nmonitoring a
hepat ona.

treated patient

clinical

I n one enbodi nent,
ability to regfejgsir or HPI

(e.qg.

study, e.g.,

in conduct

in a

HPl | evels at or

near non- hepat ontwovetoyps of TRRIs| kaye| beepfidentifbed bprrartdad arinpiRicddcan be

assayed.

invention amrechHAsEsdyt O Thelemtsd Yroupdiarsdsd 5 Wetd thapato B \assy Sar@eni ng
candi dat es EqumaochamleeeA WS H¥patShe Rs| RAbMdURLR 48NsdelR B e0Suh BGsuded in

or excl uded wj_{h%[{} thQSat%h![:' Yvagxre &l dp&h Qérﬁ:(igfi pggse%cé qg%e@‘%ehi%r LY

treatnent or,K ana

screened t oSHgeAt

i nst ance,
B or

serol ogi ca
Hepatitis C anti gens,

% Bti% Rlal 270 T T Bat PETSAB ST OFLTERREPET 27C
procedur es ftbeset FREgerrgcpiagmrtedrin fatle KHowrs felicne: art and i ncl ude,
studies to detect antibodies to one or
and PCR studies to identify one or

rt for
ntly be

f or

nor e

St udi es The di agnostic
i nvention can assi st
for testing drugs for tB&Noapybef 2002
candi date nol ecules are tested for their
| evel s in a patient sufferingpét/onoofeessat oma
towards | evels found in subjects not suffering from hepatoma or,
after surgery) to maintain HF or

i ng

| nsefiehdieyg @Thedi neing, tHeheetiiedhatsd appetac@POhe | KeSedkdt he present

nore Hepatitis

ol i gonucl eotrhsie sﬁquem@e&ctéﬁaatﬂené—lﬁp&;al bésmB or Hepatl tis C genone. 5.9.
el B

Purificatio

vl at ed

HPl's, prefe y h#fan HPfewn dREoXagaefrent §a§a§4€|1 asioyatli ves therfﬁj ch
conpri se anfantilgenic deter mpﬁ%tnefln(f e can %qureg?‘ennrl zed kAdnt i body)
or which arplot Heewilse 1l§wmtrlpq>mply1 &ct |RE@QVYQSPREBI | ad sael e cteaedd
sequences e ilng the foradind® " Fupdtjionally activd" Hpl us Prei n
refers to that material displaying one or nore known functional activities
associated with a full-length (wld-type) HPlI, e.g., binding -12 13

November
partner,
etc.
conpri sing Bto
| east 75 am ho

e

sone or allp’éﬁ's‘*f‘}"ﬁ‘él ?‘é&iaBJrFs Tt a&nf

ay

7

i n?s nd part

arren

a%é?‘%a

ino cqg se

el ns (0]

2002 WCrig9béibod ZrPGH cGRE33Q0 888 timtaardHPhcresdst imtt8e alertdPbf bi ndi ng
ankugRBtL with (bpatdhd1@s t dmpiredankiitht thegairumtici AMEYIts wiBRUEOgENi City,
in Speﬁ!e;ﬁdt%mae”bpéilenﬁﬂt §iffkfl§1t&£‘1v‘59$de98a RE Q:\é'.rgq{iarﬁfyagfﬁ@kﬁa% @ns HPI

ences olp tg'lese (ﬂPg ‘a

riosrng fragnents
re al so provided. Nucleic aci ds

or at
**facki ng

encodi ng the foregoing are provided. Once a reconbi nant nucleic acid which

expresses t ReblPIV.getid sstptierred 1rsHerpbamd Srpw
[S—qGhl eve

anal yzed.

e
properties

Df #t H

e produgt

t he gene

-
r\ﬁﬂﬁl nng ra;?o%tggicyaﬁni E ngplgf

product can be
UNGEJ ON
t he(yjan odu

fol |l onwed by
is identifip

g.pal

b1 DY

t can bd

'4|so ated an

%‘Sﬁxp Seméitt FAdL

b

Jl’llfﬁze

noassa
y st and

7.
Q1

‘33%4[ ne

ITEt

t
HP!

i ncluding c
chronatogra)ép ,

TRGLAPTY

centrlf

10N ex¢

l&é@iﬁ%teybsiql fers

T TIE

bnt 1 a ub|I|t

g1
or

1 %bﬂ& (o0] B

y[' Ry any oth

m
r

standard teg Eui
HPI producefl %y

e IU}\ L

et ont)it

3 SO (] |

'IIU UIIII\.,C{LIUII

°“‘?ﬂfc F%‘fté’r

- Y

I ULCT TIO

F%F*%L*ﬁentlfle

£ oaon hao—nuale-ao

VCI _y UlTG

aci d sequenpe—of
chimeric gehd!cg
synt hesi zed

LITY T

ntfarhed

CAarr IJC UCUU\.’CU

IIUIIILIIC LILAZAYA IR YA Y

iR TR e ERFRSF n

rslﬂr\m nf\l

REEIERGSCEVYISE )

|/nn n in +lnr\ f\
1

eﬁ?lﬁ'é an

W WaVal

b an
no
t he

rc?f;e‘ierrl caln be

Hunkapi | | er Uét
enbodi nent , Ratd

aﬁPI -6 19&

e l—]Dl S

£OTNERER fﬁ@rﬁ

cah hn nJIrl'F @d_

met hods such 2&5
In a prefer|
descri bed i

t%%s% de

i ncor por at efl_her

jnhyr

s“é’F‘P]t?E‘El“taE 6‘\’/*6>r (¢
LF_HEL$4¥uLJJuﬂ
atltemin\er-b1i6&Ing8(
a¥8t98ce  Ear n

BTﬁﬁ@?MKI n anot
L om-RattH-al-

= A YA

er9ﬁ atbdve

h\/ St nnrlﬁ-

d

KABMAPOR SRR OB |

uﬁWfT%?atl

Technal oq

DN) .
/

Lated hy the Pre

KBLSLLETISNO 98/
eparative-scale

$3050 whisehtre

ryns a

narr owrang

.
ﬁzw. g.HPApibl i g

29 zgotprged "

fraptegdoadinaH r ang

®VEYVSEWgRH uni ts

a5 84 esls 415288

preferred f@pqgt
descri bed i
Ger many) ,

entirety); this

to be | oaded onto the gel,

HPI
preparative-sca
100 ng,
Those of skil

pp 3t 1978308 (

BuPTSPR! &

GRpE bz N0

4 K@ Pur.p@&S0BOETRNY

T

CI IICI Tl

LIIJI, C\JL I U

nmodi fic

e runs,

and can provide up to 1000 ng,
inthe art wll
any separation strategy which enpl oys gel
speci fi c enbodi nent of the present
by reconbi nant DNA techni ques or by chem cal
purification of native proteins,

ﬁkﬁ%‘ﬂl‘i“@“‘i fesrFor
t

[I I'CD b= L

al‘tTé‘{FPﬁ%Tr"é‘i“hrby

on permts a |l

i nvention,

i m

When used in this way for
the Preferred Technol ogy typically provides up to

ofé-an i sol at ed HPI
appreciate that a zoom gel
i soel ectric focusing.
such HPIs,
synt heti c net hods or by
i ncl ude (but are not

In a
whet her

-13

r (31" 4 enFed3|'?182| ts

arger quantity of a target prot
and thereby increases the quantity of
t hat can be recovered fromthe gel

ei n

i sol at ed

in a single run.
can be used in

pr oduced



13 Novenber 2002 WO 99/41612 PCT/ GB991 00458 |imted to) those containing,
as +a primary amno acid sequence, all or part of the am no acid sequence of
the HPI, as well as fragnments and other derivatives, and anallddgévembee2dq2
i ncludi ng proteins honol ogous thereto. 5.5. Production of Antibodies to

HPI s Accor diwgodmeizhe i nvention, an HPl, its fragnents or PaTGBY99/00458
derivatives, or anal ogs thereof, may be used as an i nmunogen to generate

anti bodi es i i nmlnnr;ppri ficall \ hind -such. an LI’YTTIID(‘(}F\I"I Such prof ei.ns,
fragments, | Y#PIIgs, | 8PVE&Nnal ogs can AETIB®| ated by driy4eonyefd.8M ngans,
i ncluding t m3%§ﬁd§7‘"%&\(ﬂlgﬁé§\ﬂ factbhe PERepiticRg sectidn @y thisy, 7132
applicatio The anti bofldes generated ipnclude but are ot linfted to

pol ycl onal , FIONOGEANGT , | CHiJIBRdrt: Fact b FrdeBAdcaer Fab 11 4QTBNT S| gg1ggan Hab
expressi on rqry. In a4specific enmbod) ment, antibodigs to a human HPI} are
produced. | MOTRET, ETHOOT et ant T bofdir €S 10 a donal 1 an

pr oduced. |n3§ <[6{gg| ic q;ﬁirg e B pyd umhwwrcafragrrentsgrl%f an tJ1-|I5?<5are
used as i nogens for ameavyo dyamroduct on. Various prdcedurep known in the
art may be jused|for_the|prldadrcetisf  pol vcl onal _antibddies tp an HPI_dr
derivative jpso anaboq7 | ) camfRandntCedcasaehkmdrgoarnk , rabbilts.pol yEI onab2

ant i podi es fo an epi tope4_of an HPl, or p subs_equence thergaof, can be

obtai ned. Hogy t happri@dutchRil emintafidbodyrrywaioueus host |anomal 5 egnsbe

i mmuni zed i njjection Wéth the native HPI, or a synthgtic vefsion) or
derivative (& ¢ pr-flrgaqu%QEloplatsHﬁ{ eof_, kd%@rﬂﬂihﬂ%vﬁm nof, 26! m ed 356)
rabbits, me—tats—horses: Tt cS Veartiotrs—at uvaub y be
used to inc ‘5:?;\&:! HIPBF?O lgﬁ}aﬁgfn resp \ ALQYRRIHTXHm ng d >t hel BEYS inﬂ| es,
and incl udijpgt byHPRAAL | i NPYESd t O conpl e éI@iniIvﬁL:l@ﬁ’pﬂ et d Feeunfl’ 43,84} uvgnt ,
m neral gelPBsssu¢hipaszal JiekriiBhIsei0Xi de R@dﬁémﬁsaﬂﬁ' ve $4BSt pRgH326UCH as

| ySO| ecithi T }._J: oo pu: yu; S, pulryalll ﬂPL ruca 20 o2 2y v ey oSy,
keyhol e |inpet henpbcyani ns, dinitrophenol "and potentlally useful human

adj uvant s *such BCG (ba |IIe mette- Guerin d Cor neb Gt erl um par vum
For preparation 6f °Abrio ?dci a%t%lk’% oqr ent“éln’r 3?:"I)umdpt ovarl 9

uence or
anal og t her é’lﬁl)"z%)fmf é’t‘ﬁ’?ﬁlﬁ ‘@'Vﬁkﬁeﬁﬁc PROVEIRE $oPothEF Sy B?fﬁ(‘fﬁdoﬁr‘ﬁ'f q'é%tl body
mol ecul es b§FE¥BnEITLRite9 | PRI red HEL-23| PRATeimaydasEeassedevebrf &84npl e, the
hybri dona t eeshAF diese JHELgi ivasenpmoeen | 1P etPhS tkEirE veatr) SREUNSs f29mn2 (1975,

Nat ure 256: 99549y, supjeqis| vithout heratpprpria. 4-eT lrantpee, samhke hurman H-cel |

hybri doma t podwibaple ddferziiowed efefettence ¥98R) imihvateb oy phedencedof/2), and t he
EHV- hybr i doRgpatteshni queat@hpr RebeRnéHtNEN ti®Needndba@l, Sdvhuinhdi es siddete et

al ., 1985, iy aNBnpehaRabp AlbdtheghaRssiantoCaneeltat ey aPiect AndBE Bne ldrsa, | nc.,
Pp. 77-96) . néfeafib Ofeidited QL&ORhNGrsRf B5BNEASg IJ} AHICOIHROARLES JhgrREN DY
reference. ) ,} nwﬁ&e@ﬂdal ! EQé}@Lse%”P&Q!l MRy fmJ- BE oDy @BEL O, se@BK"%‘E&P'Eﬂé

’ ti bodi 1
BCT] 899! 303@% SE PGS bl o “‘gﬁ g eg“b%%%‘ﬁ o z?§ Yhi ch i s
i ncor por at ec ﬁérilcﬁnbﬁf’ r%?"g?’%r?(‘f pﬁf& 8‘r“ﬁ|yn ette’é'“jl"ﬁ TeRRFSATY 6A"9%hunan

ant i bodi es PEACBESS RS PRPRENESR PELPPAETR ned by usi ng human hybridomas (Cote
et al., 1983, Prbtshau provaedde B deggpibgthepein. fpdpde grevdgutl¥anst or mi ng
human B cel bskngiv [prBBAng| asygelinay jippkprpCoif ckrorn girotein9@Bere phdvihpeioronal
Ant i bodi es aexk GanpeeviboelapygwnAtahe Rssbdigsed pikh HepaBéa. |Horfemch HPAccor di ng
to the i nvelahé PResdne Citiventios dRveloapny poviddica prashtetioancanbrisihg nBei C
anti bodi es" j6MRaksd 309 St £AlgmenthOBkredl, 06nd Natlther PEAAdesSGhtibbBAs that
_81: 68516858 nNebihgli §&ip1Clcabata LABfentdAlHI & g&t% 50 m8andT§5§§ja et al.
LoBs, Natur g.;0d, 82 A58 cble Al ¢ 6, L1803 | oL fihes &S@f Whihady
av:|.n % Ody

nol ecul e specl g 3n M ntgj g fsf e

nol ecul e of aﬁ’pr i ATE OB ogt aal Sl%ri vity can Bren suc 1Bodi es
are within Phe"Sctffe o derrmat ‘i‘eﬁ’\/’é‘htzPo‘?JrechEBE?feB’fs th”éa F?ﬁde’g"tfeh‘g Pef er ences

i s incorpor dstriftgasthy By Lfesrr "eRt €F)MALT GPRlithEt cauTe ethiencaasanigating

t echni ques desteinbiediény to e pasodvrct From Wfe BiIngd @Dcdlartrommuebirdi es (U. S.

Pat ent 9, 94perfb3med RCOTAdA e khREReFrenoy Rref@wénce) can be adapted to
produce HPI -specific single-chain antibodies. An additional enbodi nent of
the invention utilizes the techniques described for the construction of Fab
expression libraries (Ruse et al., 1989, Science 246:1275-1281) to allow
rapid and easy identification of nonocl onal Fab fragnments with the desired

specificity for HPl's, derivatives, or analogs. Antibody fragnents which

contain the idiotype of the nDIecuIe can be generated by known techniques.

for exanple,

such fragnments include but are not

limted

to:

the F(ab')2

fragnent which can be produced by pepsin digestion of the antibody

nol ecul e;

T 1

t he Fab’
dISU|fIde brldges of the F(ab )2 fragnent

.

fragnents which can be generated by reducing the
th_e Fab fragments which can be
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can be used in nethods known in the art relating to the |ocalization and
activity of the HPl's of the invention, e.g., for imaging thessNovehbem@02
measuring IeveIs t her eof in appropriate physi ol ogi cal sanples, in

di agnostic glﬁ etc. | sol ati on O DNA Encodi ng Anpdifkpediaees fi C
enbodi rrents the cl oni ng of an HPI gene are presented bel ow by way of

exanpl e and not f I imta oti equences, of .the resent

i nvention, incl ui)r dl 19 Sﬂﬁc}i rLl-'%I\ﬁft1 ?15g%£ﬁﬁ°t° h is Broyidife ntd b E g t he
HPl or a fr&oPREMP: ’t?raéﬁa'f‘&j iR g amiRR \AChE 5§9‘?ﬁ“ﬁ%§1"2’% fied dg Tﬁﬁ’cehagﬁ known
in the art, °osudhfersapdifhg seéthpesieinridrinsharmicard Mpprbiohaed dPreéeﬁh#Er ase
chain react wo¥hih FGBR) mepepbiefexahl y onitioih biepf dppivrdua idpifiedoin deslesThe
sequences alisp apdavi ther tioat H#1e i dentification and cloning of the HPI gene
from any speci estnhd QF1d BS (tA8GRAVEMRL oS GaR R HsagddNPy |dnh It h&S kngaNEYTI C
libraries OkngePERISEDLAn! il &l €Sn JiCedHéaiRAL ] ctaesegyea@eeéﬁsfymalo%l hg a

sequence engogligg Ny hicle ale (e rar@sa%atpfsny@tmglﬂes IPtnd hei r
ability to seiectrvely formdup ex nolecules wth conmpl'enentary. stretches

of ot her prg?ern enes. ing on the application, a variety of

hybri di zat i gn coh ef'i’%tr’ige gﬂgé '% % %‘tfcfggéf}rﬁsé%g V3P uence

i dentities. 1B RYYh faegP tbrnrserceewwt*tﬁ)agrer-atqrvewtgt pn%ent

condi ti ons &peatgmr@rtferf drus d4velppitex el ong Ehbaidmentyy aypirmugpadsiayis

t enper at ur e pevivadred bnssonetimed dp@pkd, ndexiheq)ifigm ot subdgento denchistedns” neans
hybri di zat | efnti @nfanki-61PT bt hisbdNvde ) cOndi tibida kiR’ tidh smxchnbspeddfiecyl sul fate

(SDS), 1 mMVibEkiiAg adanbionr aRHd WatdttDgy b rabkIne/the 1HooRSc8tan§8C (Ausubel
F.M et al. inR@Sspeci®BIpifdihg @pterlr fe@estyS imreMias0H! 8fe BhOl-a8Y, Vol . 1,

Green Publi %Rh@gdﬁ%@&lr@ﬁﬁ%n;l Bfnas 6N 3BD MULEY 1éern QJ‘%théx”‘isofoNEsWoY ork,

at p. 2.10. g, S%QrQS’{e%ed IR S &e Yed Ehih ?&%‘% 't'ﬂe dn% s GIpY! n‘%tié’dd} i Qg SOTE

appl i catr ong, J.e s;PIstlrtrhn en |z%|t%r} a&nm ons ar gfregpr g As used
herein "rmod&Pately stH genf Wl HIoRg B %S8C/ 0. 1% SDS -
at 42C (AusdBRit 8 °é1j gre 2 f§’€1’ptr"<‘;t)Sti B‘PF%I|p£%fteir6??‘ycgﬁ&F??tor'l%'fc?é‘h al so be
r ender ed nnﬂéeitFFlﬁée'rﬁtyb)th‘ﬁé°a‘€f&Ff|jﬁﬂ BPs | HcFeasmigPERTSMt s of f or mani de:

to destabilize tKhe ohymmPedidapt -eRindipyef adieddyidmFispppriegriamsi ¢ ®ondi ti ons

can be readubsd frardepedtabeerrasndPhilbtaldendonl dry aperaitodesy. dagendilpg on t he

desi red resubssnt) Revebx afpEnelPIc OIMneai spati fily bimbodimabt ,Oanti®a@etatanr B8 i n t he

presence of c50%ef tWeaets desaar £ padaefsside Ne0hea Ve bi&psIP drOsddd %

honol ogous  tsgmiiaesddPtnd @Pssche QBB HEF 7fhdrOl andBbdrRafS YahanN®4d @gy 1and 32C for .

70 to 90% hqpn Ag¥ve Lf‘ rePE Rk EPRL Ab®RePds n IO Mo r kiRl BVe88 neNALL F agment s

DNA iy be ol SaundR o84 eta%gd“e"%j sDRREFs odht ibeplle S8 Rl oe 16

13 Novenber 300, B ibel T £-0ek 7@@39/194 e °9%‘rsnatmep3erfyr?m ey dee

DNase in thé pres’ér?ée oof“ ?rar‘tb STesEt B the DNA, or the DNA can be

physi cal | y shear &tf 1BBUPa7s3R A cap es‘b"r‘?f"’c’a{’tcllbq? withaubNARF R Pent s can

t hen be sepéP‘aﬁ%ﬂt‘a’Gcﬁ‘r"dPﬁch@eﬁtﬂé’eb%P*%Y FaEkang =dehfeatrdsves Aegbudt ng but

not |im tedvesteraduictse ragipipryinpasnays.aBLERR ¢erizyed dinkedpimyueasosbentol um

chr ormat ogr aplsyayand"ssudwics® ignaaesdys c entwinopugelbitcition hesdINA dreaigieit s can

then be i nsekbi@dohd)t gesuUitABleén peadipitSn tdact LtGis NgmbiodDiushordThé@st O

pl asni ds, coghifisnatlastRkh)ha@@sedeattiddatiion Tsay)diniRastadBéektici al

chr onDsone GYAGL, £1588eschf iﬁura%pts%ys %ngr{qukh GhmAbassa$dBo Mab aeulAr
Cloning, A tfgporat ory Manual, 2d Ed. Sprr ng Harbor Laboratory Press,

Col d Spring Harbqr, wYor 1985

Practi cal Approag s HPIGC %e ﬁ%‘e“ b‘UmEAn g f%ep u"sdﬂgchl F. M
et al., eds. assi‘QBQWheéﬁrﬁ“veI P?theﬁ‘f:'ﬁlssa |pﬁr‘f\7t5’f‘eetfuf3%t‘f°°§i’16‘l 6 y? PRoGPin.| theg gen
Publ i shi ng ﬁ%%*crsé%l’es?a“ |seloy am@nYofRL WhFRPdR Wbt cameptioreldyyes k) The
genom c | i briamgpidizeden ocpedderhaby) acdapkereathed BPisbhin dihg ateicord sterl abel ed
probe (Bent chirestdyDRavisdird&Ay, ldbelmRceci &b ciiBlie Greadnsd dbtecanitcheHophess)
1975, Proc. H¥at!| anpQadtinSein bb/SBAed Zod Mk} . pulb&scge@mprerbidit 84119 oikBY be
screened with | abel ed degenerate ol igonucl eoti de probes corresponding to
the am no acid sequence of any peptide of the HPI using optinmal approaches
wel | known in the art. Any probe used preferably is at |east 10 nucleotides
(more preferably 15 nucl eotides, still nore preferably 20 nucl eotides) in
| engt h.



As shown in Tables Ill and IV above, sone HPIs discl osed herein correspond
to:previously identified proteins encoded by genes whose sequences are
publicly known. To screen such a gene, any probe nay be used18iNaiember 2002
‘conpl enentary to the gene or its conplenent; preferably' the probe is 10
nucl eoti des woob/greger, nol e preferably 15 nucl eoti des or |roTgEnY9/00EEE: Entrez
dat abase held by the National Center for ~ Biotechnol ogy Infornmation

(NCHI) -- Wi €he inP1 aGERES tkn (At thldkRer bYYR4ESGDI thRk Malkb ng 03bhe -coxé and, for
HPI - 16, th M@Bin BONmb afngdant) datARas ehofdrRY ikis SHEACCRCIHARERS for these

HPI's under %A&LLP%Q&::?&%%? 'LRL {H&ﬁ@s N4, RR3CN 56 odi;:e | S
I ncor porated her er ence, ‘IaaE n uences ﬁﬁ;y-rel at ed
proteins H F‘AC 8&EM o?l{“% ner 1 KB 7882 gﬂ&ggd’ﬂ%ﬁ rer

AA715907, Amfmﬁer%&ssﬂéglzﬁ'stA?AS‘?%‘%?’PE’?FPFf%Q‘AS7Btilﬂ/B%EBPreﬁ)BQB%

K02403, AFOi@Ai@JEBi—%fDBdMB%Gr afGo0G 22 R xam@ﬁ@zhewmgom%@sz T90167,
T40158, Z208542thdPsars T B5Prot fAB98 The THPQ1@2to FODI 6Vher THPEDSys BRAB94 - 17

13 Novenber sha@0 Zné\( 28 | tht bdehi P(EEk &BAA4rR04dBgnized by the antibody. A

23HPI - 6U2457: Mo 9845 .+ VB8 1601602403 tAELhY 4 325rPhp18bIRA B Mp 3315, M59816, K029
03, AF019413285P] £ 3T H03AnI40 102 FAQRSE, Iﬁgaéézwplinm%q;@n 140498, 721017, Z
20888, 21998&1 or more lectins_enumerated in Table es 158 bs zafgﬁ

z1007120kP1 o LTl G T L L R LR B a0 2 R o7, Tac1s

72089933HPI I Pot SBYE ReGEs Me9B 16RO 0T NEYESN LS PPt PBUMB7TANGO815, M6
816, K02903, M0 F04 8 356PEROr 2 badCRIZ ohB Yy ERFGFRNSA LPdtsaBatd&etbl | shed 11/ 22/ 97,

Accessi on # If desired, a gene encoding an HPI, a related gene and related
10B254739HPhucl§id? 4618 spH 8945 RyD §UBeHON4OS, N 18 3dREiRineh843¥4578, M69815, Vb
9816, KO2403sebxice4 1 35h HRlso 1X:AARGO B AF2tHRE 2a2 DA 685 45 aHRIc12tA269874 For
each of HPlenb3danrdakiRbi 2br subdagenadsatiereet cafprpiinhesoot Stpravt aed, as

fol l ows: (agudPedlass f@t HHBl sofpldment of thelfoke§oifyPcin AeGudedhA CAACAAG
A -3 T T QuertaiGali & drobed. CH@r@dﬁzatiorAaJsa‘es LafP e fxek &er&eAti%n, AACA
g ,CA\; A - C A ;pr g%s@g, # ogil -Er o-gi;%r%g%og conéi %pndb‘ il&r%:?, gr d;lse%eg g é ﬁ
AC

ﬁ A C Atet§ S§QCi 98 gg geér “'—l- bﬁ I gene expression, in

rticular hepatoma or recrudescence of epatoma following surgical or
other therapy. In a particular embodiment, such a hybridization assay is
carried out by a method comprising contacting a patient sample containing
nucleic acid with a nucleic acid probe capable of hybridizing to a DNA or
RNA encoding an HPI, under conditions such that hybridization can occur,
and detegting or measuring any resulting hybridization.

The invention also provides diagnostic kits, comprising in one or
more containers an anti~HPI antibody. 1In addition, such a kit may
optionally comprise one or more of the following: (1) instructions for
using the anti-HPI antibody for diagnosis, prognosis, therapeutic
monitoring, drug development or any combination of these applications;

(2) a regulatory notice, i.e. a notice in the form prescribed or approved
by a governmental agency regulating the manufacture, use or sale of
pharmaceuticals or biological products, which notice reflects approval by
the agency of manufacture, use or sale for human testing or
administration (3) a labeled binding partner to the antibody; and (4) a
solid phase (such as a reagent strip) upon which the anti-HPI antibody is
immobilized. If no labeled binding partner to the antibody is provided,
the anti-HPI antibody itself can be labeled with a detectable marker,
e.g., a chemiluminescent, enzymatic, fluorescent, or radioactive moiety.

The invention also provides a kit comprising in one or more
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—~=>—>=0

CCC5- ATATGGCTAGGAACAACAAGA-3 TGGGGGCTT
TCCCC-18 13 Novenber 2002 WD 99141612 5 - ATATGGCTAGGA
CAACACGA-3 TGGGGGCTTTTTCCCCCS5 -13NbvémbeR@@2A
AGGAACAACAAGA-3 GTGGGGCTTTCCCS5 -TTATGG
TAGGAWSMst CACGA-3 GTGGGGCTTTT Ceerassohss T T A
GGTTAGGAACAACAAG A-3 GGGGGGTTTCCCS5 -TTA
GGTTAGGAACAACACGA-3 GGGGGG, TTTT , CCCC5
TT,AT Goot@nfraa@uGlaicaacidipyebe gRPaPYS A h3brigigng tQ B¥AGencoding a

distinct HPI. In a specific embodiment, a kit can comprise in one or
more containers a pair of primers (e.g., each in the size range of 6-30
nucleotides, more preferably 10-20 nucleotides) that are capable of
priming amplification -- such as by polymerase chain reaction (see e.q.,
Innis et al., 1990, PCR Protocols, Academic Press, Inc., San Diego, CA),
ligase chain reaction (see EP 320,308) use of QP replicase, cyclic probe
reaction, or other methods known in the art -- under appropriate reaction
conditions of at least a portion of a nucleic acid encoding an HPI.

Kits are also provided which allow for the detection of a plurality
of HPIs or a plurality of nucleic acids each encoding an HPI. A kit can
optionally further comprise a predetermined amount of an isolated HPI
protein or a nucleic acld encoding an HPI, e.g., for use as a standard or
control.

5.3, Use in Clinical Studies 5.3. Use in Clinical Studies

The diagnostic methods and compositions of the present invention
can assist in conducting or monitoring a clinical study, e.qg., for
testing drugs for therapy of hepatoma. In one embodiment, candidate
molecules are tested for their ability to restore HF or HPI levels in a
patient suffering from hepatoma towards levels found in subjects not
suffering from hepatoma or, in a treated patient (e.g. after surgery) to
maintain HF or HPI levels at or near non-hepatoma values. The levels of
one or more HFs or HPIs can be assayed.

In another embodiment, the methods and compositions of the pfesent
invention are used to identify individuals with hepatoma when screening
candidates for a clinical study; such individuals can then be included in
or excluded from the study or can be placed in a separate cohort for
treatment or analysis. If desired, the candidates can concurrently be
screened to ldentify individuals with Hepatitis B and/or Hepatitis C;
procedures for these screens are well known in the art and include, for
instance, serological studies to detect antibodies to one or more
Hepatitis B or Hepatitis C antigens, and PCR studies to identify cne or
more oligonucleotide sequences from the Hepatitis B or Hepatitis C
genome,

5.4. Purification of HPIs

In particular aspects, the lnvention provides isolated HPIs,
preferably human HPIs, and fragments and derivatives thereof which
comprise an antigenic determinant (i.e., can be recognized by an
antibody) or which are otherwise functionally active, as well as nucleic
acid sequences encoding the foregoing. "Functionally active" HPI as used
herein refers to that material displaying one or more known functional
activities associated with a full-length (wild-type) HPI, e.g., binding

-12-
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CCCC5 - TTATGGCTAGGAACAACACGA-3 GGGG
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GAwBywikicd GGGGTTTTCCCCS- CTAT GHTIGE048 G A A C
CGA-3 GGGGGGTTTTTCCCCC PCT/ G399/ 00458 -19 13
2002 MOIIBIE2L T RACHOROIBA:, an tnftﬁyqbgn&nﬁ AGGAAC
¥ CCCh

A
C

13 5 - GCRE 7&"""&

R e e

3 G T TTT‘(Ii'Cf 6;g(anProbes
R%&“% % “r"’f°“i‘e%ri?“€‘tf HTT1C
comprlslng at least 6 amino acids, 10 amino acids, 50 amino acids, or at
least 75 amino acids. Fragments, or proteins comprising fragments,
lacking some or all of the regions of an HPI are also provided. Nuclelc
acids encoding the foregoing are provided.

Once a recombinant nucleic acid which expresses the HPI gene
sequence is identified, the gene product can be analyzed. This is
achieved by assays based on the physical or functional properties of the
product, including radioactive labelling of the product followed by
analysis by gel electrophoresis, immunoassay, etc.

Once the HPI is identified, it can be isolated and purified by
standard methods including chromatography (e.g., ion exchange, affinity,
and sizing column chromatography), centrifugation, differential
solubility, or by any other standard technique for the purification of
proteins.

Alternatively, once an HPI produced by a recombinant nucleic acid
is identified, the entire amino acid sequence of the HPI can be deduced
from the nucleotide sequence of the chimeric gene contained in the
recombinant. As a result, the protein can be synthesized by standard
chemical methods known in the art (e.g., see Hunkapiller, et al., 1984,
Nature 310:105-111).

In another alternative embodiment, native HPIs can be purified from
natural sources, by standard methods such as those described above (e.qg.,
immunoaffinity purification).

In a preferred embodiment, HPIs are isolated by the Preferred
Technology described in U.S. Application No. 08/980,574 and WO 958/23950
which are incorporated herein by reference. For preparative-scale,runs,
a narrow-range "zoom gel" having a pH range of 2 pH units or less is
preferred for the isocelectric focusing step, according to the method
described in Westermeier, 1993, Electrophoresis in Practice (VCH,
Weinheim, Germany), pp. 197-209 (which is incorporated herein by
reference in its entirety); this modification permits a larger quantity
of a target protein to be loaded onto the gel, and thereby increases the
quantity of isolated HPI that can be recovered from the gel. When used
in this way for preparative-scale runs, the Preferred Technology
typically provides up te 100 ng, and can provide up to 1000 ng, of an
isolated HPI in a single run. Those of skill in the art will appreciate
that a zoom gel can be used in any separation strategy which employs gel
isocelectric focusing.

' In a specific embodiment of the present invention, such HPIs,
whether produced by recombinant DNA techniques or by chemical synthetic
methods or by purification of native proteins, include (but are not
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Clones in libraries with insert DNA encoding the HPlI or fragnments thereof
w Il hybridize to one or nore of the degenerate oligonucl eotide probes (or
their conplenent). Hybridization of such oligonucl eotide probesNéveng®nod2
|ibraries are carried out using nmethods known in the art. For exanpl e,
hybridization with one of the above-mentioned degenerate sets of

ol i gonucl eot dpoopieipes, or their conplement (or with any npapggodrpsssuch a
aet, or its conplenent) can be perfornmed under highly stringent or --
moder at el Y1541 £dd1 @8N ken6N Bhrith OB g A% s 0L ok 112Gy ARONE ac Y sE@RnEE &aRT bEEd out in
2X SSC, 1. 026 SOSeid arflo Q&Q!r vasbed usihg Htpheasargelca%ngratgh . afd? Yol

anot her aS&%%LﬁEgkﬁg@&e a,rauﬁasgagq egggus%}% i bgpoq I Ro Bo3bdoud’ the

entire. HPI rivéd polypeptides na SO B§/° screeni ng
expressi on }} “Br%ri es. For exanpl e, DNA from t he rel evant sour ce is isolated
and random fragnents are pr epar ed aid ligated into an expression vector (e.
g., a bacteri ophlge Brodugtipngof Antibadies £¢ HRESnj d) such that the inserted
sequence in t hetcgewting tiostheaprrishlon dnelily Eepfmgsedsbyr ptterhost cell into
whi ch the degvarives bhemalaysridduedd. mayasd sl 8€ radeitmigogas Sy §ereadket hen be
used to sekftEbodies whlien empmossRUsidRl1y0biddPhudkesd YashnB@dn PeRichdes. I n one
enbodi Ment prokBensy AfraghshtaNlder ¥Rt 128} | ROLH889PEad BE isBYRRLIRN.LAN De used to
i dentify the dastr ed.cl 008 WSinchJTRAGAS dkémr;gdbrn HE Rbleaimge, fOr

| | A b t | Q)| d
g)r;?rﬁgeHarmétQ 6@9%&9@% B%Q@&h r}?’% ib°%le bor te Or")i g’ﬁgr %°1V. O ones

tor
or pl aques 7'1'5 %P Fb&iécmnaf "BI°6 gﬁf’ cﬁ’?’ber&‘o'ntsé‘bgrlevﬁhtaﬁ t & ant i bodi es to
i dentify tHEgBtFofRg "’t”hﬁ"t BRRTG sS4 °ﬁ ¥ oditni ifPecifd e srbPeingat p| aques

cont ai ni ng®TMPeLRS ttoef YRS HBH 2FPPratuceb] - EI'EraP\’/‘é’GrmPyﬁe‘ﬁﬂrde can be
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Any eukaryotic cell potentially can serve as the nucleic acid source for

t he: nol ecul ar cloning of the HPI gene. The nucleic acid sequences encodi ng
the HPI can be isolated fromvertebrate, manmalian, human, pdsdNavembeo2002e,
feline, avian, equine, canine, as well as additional prinmate sources,
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regul atory sequences of the netallothionein gene (Brinster et al., 1982,
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| EF, 501 Of Supbrﬂat anL [y Qe nA oS abc\vle\ \AF\LI nf\r~|nr~| antao . a.ctrion \A t h
t he cup-| oal

Fng RIS beiARELIRAC RS2 nSAMIPE BHLISHY ( MEL4ERH p. The
| oaded gel sjwerg-then.cduare: nd a
vol t age was| thmediPit2l v |3 18 dMT9818 Y5116 K8248e AFQLHd3t o the fol | owmng

profile, usjng & fhas mqi@obhS3p0% power supply (Cat 193500-01):
20 HPI-4 T19152, H73939, T40182, T40167, T40158, 720894
21 HPI-5 T19152, H73939, T40182, T40167, T40158, Z20894
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Initial voltage = 300V for 2 hrs Linear Ranp from 300V to 3500V over 3hrs
Hol d at 3500V for |9hrs Fox all stages of the process, the current limt
was set to | OmA for 12 gels, and the wattage imt to 5W ThestNdlReaibat poG2
was held at 20C -27 13 Novenber 2002 WO 99/41612 PCT/ GB99/ 00458

t hroughout t @@ doMisi2 6. 3. Gel Equilibration and SDS-PAGE 6: Ber/&Bdosmodss
Equi l i bration and SDS- PAGE After the final |9hr step, the strips were

i mredi ately rennyved and immersed for 10 mina at 20C in a first solution of
the fol | owi @3cofpesi6t i OpU245R8 ,uMBHL5 2 M5 a6y )KODIOE, RAd1eaw3v) SDS, 30% (W v)

glt ycerol (k"ﬂsukda?ﬁ%??)'i uAds¥®,Vuddgh §/ 'ﬁ%&el_sp'io%ﬁ,ﬂﬂlo%?nw‘ r=1503T" hte
SUr~. ps wer g—fefpveo—1+ a

20C in a seqdiid &8FIPi on| TH0t e TEHOP oI PRP8c FiRBd%I ti on: 6M urea: 2% (wijv)
i odoacet am qe29( S| grer1b - 6[{126P56,2% (108 Y 22808, 720868( virpe gl yeey7al @ 0. 05M

Tris/HA , pHW R Bl AL El § eIRya 1 ccond SOt UtT oM, tTie—StTTPps re
| oaded ont o fstpp 3."tc\'!,j ge JE?"" ébﬁgﬂ\ﬁﬁa‘%cerdi Ag—t-o ,wacuasse,r_e,t_:g| .
1988, Anal ytfilal

Br5dBent S4*y2-1 #339339 T40183. (T4ALr pBAPaEHd 2RI n by
reference i rf3sts|ert-iaety)245n8,t Msgee] Msgnlk) 1S Spesiifi ed bel ow. 6. 9.
Preparation SU ea 5g 0wk T T f ted els
vverg cast bcgéx?@c".g;??w ﬂ[gzgszq.'agdse?lg’f %'?g%%f nl{d?%n"n%ébgﬂ nsiQons: 7’2r‘m\'ge X
24cm | ong (Hatk pHEtd§: PYEM Rgngeedun ateghrage viiubhise@ VY@@, notch irf t he
central |99(er'\r{iL-\nt plfat geﬁnlogr#rﬁ‘?\%ggiﬁnvﬂnt attachoent ()f@ SDS- PA(
gels, the bgc®R pl BREelhas| Y2628 o M5 3816 h MASED 6D WO 43ut ARSI 43

y- et hacryl Jayp[ apyhs ri neddaoxy ssdsane ws 56181 habfds, (el anel -, Phar ifaci a
Cat. # 17-1330- gl __{-;Ic,i;}h '{;eﬂi atewas—treated—nt — -
(Phar maci a @Cat-—4 %17_ 3 iy ] to reduce adhesion of the gPI Excess r agent
was renoved [IB¢ whBi-Af Wi AR6%¥Mer . and the plates were allowed to dry.| At
this stage, [sth m—izzlenltipfzisgmi on for the gel, and as a marker to 1ddntify
t he coat ed face—of—tire-prate=—am ST re=irar—t ot aS—tri=i=g g=i=g—tdd Dack
plate in a positi t hat 4 d.not .cone_into coptact ‘wth the gel
matrix. The dr ngﬁglﬁg%fﬁelgggﬁkg&iantd%geélef:aa{:set?er?gc’ 5’)?“\’/33%5 a capacity
of 13 gel sdndwi cﬁgasp. Ja1e to'% a g bottom pl ates of each sandwi ch were
spaced by neans of I'RF$hF ¥k EB‘% ers, 2.5 cmwi de. The sandwi ches were

interleaved gth raget gtesheet s 10 kagil & tal & geparation of the sandw ches
. ot .

after gel polynerization. ing wasgtherg cargi ed out according to
Hochstrasser et al®, op. citc A %16% | i n€ar pol yacryl am de gradi ent was
cast, extending up to a point 2c belw tIfe | evel of the notch in the front
plate, using the Angelique gradient casting system (Large Scal e Biol ogy).
St ock .sol uti%oﬁs‘l‘v"&'/\e@gr § fof %09\/5‘* BAcFyd &n¥ deC (B3’ n water) was from Servo
(Cat. # 10677). The cross-|icnki ng agept was PDA (Bi oRad 161-0202), at a
concentration of 2.6% (ww of the total <tarttng nononer content. The gel
buffer was 0.375M Tris/HC1, pH 8.8. The polynerization catal yst was 0.05%
(vliv) -28 5'-ATATGGTTAGGAACAACAAGA -3'

T G G G G G
C T T T
C Cc c
5'-ATATGGTTAGGAACAACACGA -3
T G G G G G
C T T T T
C C C C
5'-ATATGGCTAGGAACAACAAGA -3
T G G G G G
o T T T T
C C C Cc
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13 Novenber 2002 WO 99/41612 PCf/ GB99/ 00498 TEMED (Bi oRad 161-0801), and
the initiator was 0.1% (wv) APS (Bi oRad 161-0700). No SDS was included in
.the gel and no stacking gel was used. The cast gal a were all oveeHo¥ember 2002
pol ynerize at 20C overnight, and then stored at 4C in seal ed pol yet hyl ene
bags with 6nwoobaged buffex, and were used within 4 weeks. p@r/Epooobiss PAGE
6.5. SDS-PACGE A solution of 0.5% (wv) agarose (Fluka Cat 05075) was
prepared in running buffer (0.025M Tris, 0.198M %I yci ne (Fl uka 50050), 1%
(wv) SDS, Slipp edehit®d by é‘iF’ & off Brofdplehor bl ue). The agarose
suspensi on was hegted to 70& with stigring, ungil the agarose had

di ssol ved. The top of the s@pport¢ed Zd D gel was filled with the agarose
solution, and the equilibrated strip was placed into the agarose, and
tapped gentky-with a P&l et & kaifa o hlc khecgel-swas intimately in contact
with the 2"d D gele The gel &8 wer®@ pl &ed £n the 2"d D running tank, as
described by Amass et al., $995ZEl eropforesis 16: 1255-1267
(incorporated herein by reference in its entirety). The tank was filled

wi th runni ng'buffer (as, above) until the |evel of the buffer was just

hi gher than®thé tdp"dt Sthe £y Pof 3 A 2"U R gels which contained

pol yacryl am de, so as to achi evereffimri entr coca)ﬁi ng of the active gel area.
Runni ng buffer was added to the $op Buffef conpartments forned by the gels,
and then voltage was applied i mrediately to the gels using a Consort E-833
power suppl g!- Eor AlThowrT 1 hes geA 3 ver 8 g amr &t a28mA/ gel .. The wattage limt
was set to 150Wf& a tank Eonta%nin 6 ggls, @nd the voltage limt was set
to 600V. After 1 hour, the gels geredhencrun at 40mA/gel, with the sane
vol tage and wattage limts as before, until the bronophenol blue Iine was
0.5cm from t.he bott fot - eratyre,of the buffer was held at
10C thr ough%ut Ttﬁé;‘ ‘r?l:en% %ng c%t%agrzﬁ Eé %e(g% %?;agn?ng Upon conpl etion of the
el ectrophoresis run, the gels wete irfredi dtel yIrenoved fromthe tank for
fixation. The top plate of the g‘él casset fe wa$ carefully renoved, |eaving
the gel bonded to the bottom plate. The bottomplate with its attached gel
was then pl &ted Trit® @CsEd AiNG %ﬁp‘érpaf\LFéAW fr3¢an accommpdate 12 gel s.
The gel s were conpletely i rse in%ixa ive Solution of 40% (v/v) ethanol
(BDH 28719), 10% (v/v) acetec actd (BDH 160016X), 50% (v/v) water
(MIlTiQMIlipore), which was continuously circul ated over the gels. After
an overni ghts'i actbati®r, ctthe 4 icxatd ¥en was ade @ ped-fromthe tank, and the
gels were prinmed W imrersiBn iné7.5% (v/¥) acet.ic acid, 0.05% (w v) SDS,
92.5% (v/v) water for 30 m ﬁs. T@e prﬁ m n@ sol @ti on was then drained, and
the gels were stained by conplete immersion in a staining solution for 4
hours. A sol.uytion .o | upr.escent S. Rr ed,by diluting -2 9 13
Novenber 2082 \ﬁop®}4élglg %ﬁ%@ggﬁgSC y%%géRgd (Mol ecul ar Probes, Inc.,
Eugene, Oregon) adcording t@ theTmanUfactdrer's instructions; this diluted
solution was filtéred under vacutimtHough® 0.4umfilter. 6.7. |maging of
the gel 6.7. Inmaging of the gel A conputer-readabl e output was produced by
i magi ng t he5ft Gof dsEehid & BRAG Fell gEIB AW AhCH Btdr'm scanner (Ml ecul ar
Dynami cs, Sunnyvalfe, Cal i fo@ni a)gacco% di n@ to ghe manuf acturer's
instructions, (see Storm User's €uides 1995, Version 4.0, Part No. 149- 355,
i ncorporated herein by reference inits entirety) with nodifications as
descri bed bghow ¢ The @&l 8 Warg g grved of ¢ gmthg Stain, rinsed with water
briefly, and imaged on the $StorneScamner, é n Red Fl uorescence node with a
PMI setting of 104DV, and a resoEuti o of 2200 Y)tm Since the gel was
rigidly bonded to a glass plate, 'the gel was held in contact with the
scanner bed during imaging. To avoid interference patterns arising from
non- uni f or m3¢ortt &ct Thettéeh At hé %e’? Cohd EHeCstdnm¥r bed, a filmof water
was i ntroduced unaer the gel, taling gareqf o awoid air pockets. Moreover,
the gel was placedin' a frame provided w th tws fluorescent buttons that
were inmaged together with the gel to provide reference points (designated
ML and M2) for determining the x,y coordi nates of other features detected
in the gel. A matched frane was provided on a robotic gel excisor in order
to preserve accurate alignnent of the gel. After inmaging, the gels were
seal ed i n pol yet hyl ene bags cont ai ni ng a'¥mal | vol une of stai ni ng sol ution,
and then stored at 9C



6.8. Digital Analysis of the Data 6.8. Digital Analysis of the Data ~ The
data were processed as described in U S. Application No. 08/980, 574,
Sections 5.4 and 5.5 (incorporated herein by reference), as 38WNovembbr 2oD2e
particularly below 6.8.1. Conputer Analysis O The Detector CQutput The

out put fromyde,segnner was first processed using the NELM}%BM,MQQ PAGE
anal ysis program (Rel ease 2.2, 1997, BioRad Laboratories, Hercules,
California, Cat. # 170-7566) to aut odet ect t he regl stration points, ML and
M2: to aut 0Bt of %t ReT iSnBided X F.@R Atohet Fri At & st'gnal s originating from
areas of the scanged image {yi ng out§| de ¢ he boundaries of the gel, e.qg.,
the reference frame): to fidter cout artifacts due to dust: to detect and
quantify features; and to create inage files in QF format. Features were
detect ed usgngcthq §@ kewrng cPenaf®t grsc Sro@tahss3=2 Lapl aci an t hreshol d 50
Partials threshol@é 1 Saturaion6= 106 Peakedness ~ 0 -30 13 Novenber 2002
WO 99/ 41612 M ni mim Peri meter =710 PET/ GED9/ 0458 6.9. Assignnent of pl and
MV Val ues | nages were evaluated to reject imges which had gross
abnormalities, or were of too_low a | oading or overall inage intensity, or
were of too poor A P88t fOF BI"Br where duplicates were too dissimlar. If
one i mage of'-g dupkitate cwaxa eel ectd edr tthen-s3bhe ot her i1 mage bel onging to the
duplicate was al $0 repected redardl &ss of image quality. Sanples that were
rejected were sctﬁedul ed foE re%at anal ysis. Landmark identification was
used to determine the pl and MWV val ues of features detected in the inages.
This process involves the identification of certain proteins which are
expected to be f@gnes iin ldbyamjeyenitbiioboy B esadiigetheA§PT e Sragmmhon

prot ei ns exhhdiiebt a1l chghtidtad tb Smel @ChdreCopPdhéidegeidranel exiigbnicivmiight from
sanpl e to Sprapks, (okh@iei€ admbeneidd agosiddrlabslor dudh So1RERLBEDLEdeSO COrrects
for any posgidies t@ehenbid AhQARi&Y ol Shibl Qe J5h metd8s dabaseh @t nor mal
serum gels, .4 geiorw@,samai i hiibi Me CHORAR &R bHRnETHBR ¥eSI&r Cel .

Landnmar k T eglif.g5,Lelt, ! %png%gél%éeiﬁg ReOTRALLAG é&glém%ﬁ{! gs,08! ect ed

in this PI’IITB. ture I’VIOU y |
ol cot 1 ophor 35 dehesoCaatp o, 'bel £ Slegtalenf B! BV oar i dndes o020

El ect r ophor E’s‘i‘%y 1‘°§n‘1‘5§5"7 %Sﬁer?ﬁ?gﬁrsﬁﬁ’r %td R qléf' *b¥? F’é?’é‘?‘ér?@%vﬁ MYt s
entirety). FYuPEecwfriathefalk FeiiCuredd PEsityghUF candpraphed upinpRthmgan® 15 t o
PL16, were teentidnsed in the Primary Master Gel. These | andmark features
are identified it Fbgunethbradge¥r Cloanss iogNadlédtedd lseqralbey eNALYRY HES

i ndi cat ed i parkabl @nY. ent@d 8p1V or Lt CigRE ¥ed BallyHERS aéks RSk alsd B Speiindy
Namepl MV

by screening expression libraries. For example, DNA from the relevant
source is isolated and random fragments are prepared and ligated into an
expression vector (e.g., a bacteriophage, plasmid, phagemid or cosmid)
such that the inserted sequence in the vector is capable of being
expressed by the host cell into which the vector is then introduced.
Various screening assays can then be used to select for the expressed HPI
or HPI-derived polypeptides. In one embodiment, the various anti-HPI
antibodies of the invention can be used to identify the desired clones
using methods known in the art. See, for example, Harlow and Lane, 1988,
Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, NY, Appendix IV. Clones or plaques from the library
are brought into contact with the antibodies to identify those clones
that bind.

In an embodiment, colonies or plaques containing DNA that encodes
an HPI or HPI-derived polypeptide can be detected using DYNA Beads
according to Olsvick et al., 29th ICAAC, Houston, Tex. 1989, incorporated
herein by reference. Anti-HPI antibodies are crosslinked to tosylated
DYNA Beads M280, and these antibody-containing beads would then be used
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(kd) Nanmepl MWV

(kd) PL1Nonel186, 073PL86. 4797, 195PL26. 20100, 000PL95. 2943, 591 PL34. 7393, 708PL10
5. 2223, 000PL95. 1373, 465PL114. 4725, 183PL54. 9752, 739PL125. 5213,180akedberl202ne
PL157. 8036, 962PL7 a9. 80 ~90, 997 ~PL16 n8. 58None -31 13 Novenber 2002 WO
99141612 PCly6898630458 As many of these | andmarks as posgicriaBovenss
identified in each gel image in the dataset. All features in the Master gel

wer e then 5&1&,@9 3 BioNfdsUs: an esleea rés@w pel 3t iehlextitapol ation (using

the MELAN E r‘P Q. &ewar@c)loﬁi%s?n EF%E: l&ﬁngrﬁgé(ds that had
bean assi gne assl %\AZ I near

i nt er pol at i ¥} 7%‘3?@?%%81‘ F%"ni i \gg"hs af"hé’f%%fiﬁ\ll %Jogﬁvgﬁi to the MN of
the two nearest MEHIREIRLY A% aﬁ%{’d“ﬁ%éﬁ“&’é’%’r"dnéﬂ‘ Be popsreriticaBach feature
was al so | alrwbbiddzed th aaseitrbiee swrpabbr skeiosm sabidat or Kblide™ egsi@ uShis | ndex
(or MJ). Sesendaryul@shes bgelstd W 8dsoBp 3@Mbdcesria0tddlbhivsCipténashe gel s and

the HCC gelghe MBAbEHLEEN 0P HAIEHR 108 SolWBESR 1 Iak ek sWEidd CAMPRN pf&RRLHES 1N
t he Master %qg?ragﬁl ng the al gorit hm supplied with the MELANI E sof t war e,

as descri be ect o feil I\/EIEANI E, GE (Rel ease 2.2)
User Manual (The: 'BVN%Q e} am ﬁf %Ei‘) A hbe 0 %’egfﬁar es_t hat have
been pai r ed®®RPFE" f‘?ﬁ%é'o"'irs e '}?8 gs?)(?ﬁﬂ‘i ol ‘1\‘7[3? © *hehé&B 185 H8™associ at ed
pl and MV GELC B¥pai ‘?]éﬂmfuééﬁ‘ﬁﬁ‘éespb’r"@%ﬂf’e‘i‘%ﬁ‘efﬁés%r SERFMYHry nmaster gels
wer e assi gneFrpiPoARidIMA FedwietPIngequpRRedr cannbe PPRA af iRSHMPRt r apol ati on (using
the MELANIE || <SSRtcsarks) ceaixiibd mespecy. t oy phe aidh We¥idh-Elrer|CGehdnar ks.

Addi ti onal thergale cerieriapd avkenmbiteble DEatrelynenadcheudiChs fraemudese f eat ures.
6.9.1. ConS;JuueuugrbNafpﬁwéeagss(c;&@mappr memg&d Bita %lﬁ{egsge')esoéél gels in

t he dataset were now nat ched imary and Secondary Master Gels, and
paired feattiPeSPRER &0 FERGFLIED E’Fﬁee"a&oqitfé%‘ﬁaﬁﬁeﬁﬂ’eéﬁ’ier P’é’é“ei"ﬁ 6 URBIBcul ar
d ust er | ndee PERupractaens - gditsinet® pedbla torvesy Fha sthndepstinfir ks and a
mat chi ng pribeidizpeiohorepdiitiops aged dnprpiipingdehet PeRakeansdorsentd helagufsisi cat e
gel s. This graveded liengrredsmden 98 unakedtddhasquends etpidntity betaser ek

i soel ect ri cddgehérage riimg¥a| S@AULIRT covdesdthdinyesRuatedr ai €he a8APaRTwRE SpoOt S
denmonst r at eshdcbgsthe RmplisG tddibh tof Hfselmifit SEPAHAbbfMBn@N Enctlashy bhIHper ed out
artefacts. AAEASHESATREY bOfmol B&1bALCHINbY 08 L86dhcRE,0LEd Rt SNAQL4 WaSa t aken
and stored. Each PIQhgLd aS tl%ﬁsge?éﬁiogﬂf‘dlea” thEENEL flb bRt | 'wPﬂ gagde, and

mat ched to @, RelorBlhat I VESHETooHEl, ﬁ?ﬁgue nd, digsilly L s%;qugng @gpect of the

anal ysis was t sisg Oéssn%n anad dlvﬁl@.toﬁ Set s JERLese! nting a
single serum’s i gi al conta ne " EErEac

i dentified SP6t rg)“ﬂ aé.’ah’fﬁi&ué‘ a‘?eSF’E’Tbﬁ? yiEREnti fi cati on code, 2) the x,y
coordi nates, 3) TReMAIsHECTA Y PLEOphs Pe“t&?efih’%y AR eedesEiqRePy HECIe4S t he
si gnal val u@ldG'}YbFHé’LZéPaﬁd%Rlél°‘tPév‘PiatiP oritfotragdstion- t Re Yhlersdeadyre.
measur enent Stagmpents7jrequysdi Frt épolipbe tdqupliementefy mRWASs bpthybridiketipmst 8gchgel to
whi ch t hi s Byfofragasntvahgheehrebyntyvavaileplef rubibfikd HPLNAr ¢ landtderat i on
Managenent spestedn(bld.VRousé hhEmanP?2 Immunoprecipitation analysis or functional

assays (e.qg., aggregation ability in vitro; binding to receptor) of the

epegatlo

in vitro translation products of the isolated products of the isolated
mRNAs identifies the mRNA and, therefore, the complementary DNA fragments
that contain the desired sequences. In addition, specific mRNAs may be
selected by adsorption of polysomes isolated from cells to immobilized
antibodies specifically directed against an HPI. A radiolabelled HPI
cDNA can be synthesized using the selected mRNA (from the adsorbed
polysomes) as a template. The radiolabelled mRNA or cDNA may then be
used as a probe to identify the HPI DNA fragments from among other
genomic DNA fragments.

Alternatives to isolating HPI genomic DNA include, but are not
limited to, chemically synthesizing the gene sequence itself from a known
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13 Novenber 2002 WD 99/41612 PCT/ GB99/ 00458 profile was traceable to the
actual stored gel fromwhich it was generated, so that proteins identified
by conputer analysis of gel profile databases coul d be retri dNbveriber 20025
al so permtted the profile to be traced back to the original sanple or

patient. 6.9%wa994isess- Mat chi ng Bet ween Sanpl es 6.9. 2. Cr osperiéEr®wionssg
Bet ween Sanpl es Once the profile was generated, analysis was directed
toward the selection of interesting proteins. Each si %nificant feature in a

profile wasSe@eiYnet "akiaaneRR, te fRe R} dBiAbasrcefers the HPhdekor efAF}et hat

i dentifies MidcfdrogPify eloning|df thel BPTafepe At P dpolated fram sotin ehicho

par anet er s €xpres th¢ HPaboPtheaf mdthedsf erd mpesibYe and edtiiiar tied sedperoft &l e was

gener at ed fimentioa. master gel for each sanple type (i.e. hepatoma serum and

cirrhosis serumanyGalisr{dt@8all potéiRLangPInCses9t dshenesSarmelypeiaere mat ched

}Moﬁ he; Qﬁ ;:A&%@@tfo?rehwaieangrsaem@aw tHR 3B L gelE)] STheTﬁ@an%%ltggc% f 2;?‘; Ir Les
gr(‘jégtgoeex}chgﬁﬁf % 9§1atc§r§j bQKis%gQ:leggfroL Qaref?%%at% angggﬁ

t he MCI assj gne b eatu%el.ln the master pro . _b. “Bifferential
Anal ysi s of "PRE BPETI e LA Hi A dheh *Eitpl U8 (0Pt 8R°sbATm or

cirrhosis s¥dtRjonat RFLBRTST FPES e SRk 98851 6°F defits PYP 3AY¥ PSel ect t hose
features predahted hy ftandagdProcripsts kR pibEhe a5t frppgéonsd) B éek o e ur es
were then a@%elbibedrynt dyackempealoantsesigm HyeeRNar elopbng, agrd bat thier ¢dlopdias serum
feature setof WhbtalcmyAf eat Gragserdfs gachof, epirdfiedsttomigrecdddiesd celipared t o
identify these,fRat ewaaplshomsibigorabt la2ast1 989, 2ud1ekehadi ¢folL@))CR UaBoriREFy
intensity beineen 2BeRa] affaa SPrg 8ot i TabfiRsbsy SASsdM colli fdpeimNhiably
present feafdif @ScieERvbaeBlLf I8l )2S1d58PRLR FaIng] rAO_'ﬁ;ac@iéqugyrs&h&*Fs) :
6.9. 4. ~ Stghi sidGalLdanalosss, F.Fe10 2 ) St@bi&! h%?k%a:%t%&és’ Ybompk HFS For

each HF, & Shatlobhedl Analynle, Was RELLOBICISIg, SLUdaR s, Lodiest (o
conpare the d\i,s?’?lﬁu‘iion ar S|9¥1ai" intensitl es for f‘hé’t eaturée 1n"the 33
hepat oma seFifPBtoft1"88 %Rd"Ih 1 W19 'éjilircf%g?‘é’ TV UTHBr BIPEEES- A p val ue
was deri ved™ SRV Eathe BRUES: 19 RIcBEr SPOAHY PATRL §E1L 8T 3t cX@PR JPEY ®pr ot ei ns
6. 10. Recov@tiFalled vestar ykirspispagadiect ed proteins Proteins in HFs were
robotical |y exciBedidcenylfiedandsiapletedgzaner et eONYy gant Feenpeptingexsedidinby t he
Preferred Tschppiopgjataschasny ivbepri n AULESge Appihercaf ivertokichos®84y38&ms574, whi ch
I S 1 ncorpormesd i1ekRs Arbyhay HechSRICE Holsiblle vebtdrseingluddqrhitahraamdo aci d
sequences 0finibes@opanbifias HehsiidedLwtuaes byt RRS FeSRRCEYsQSH @RY: bUSI Ng de
novo sequengdmpgeifle WlitnRBRUAdR &11luseReSEhdrS vactdrs 1h1udOY &P Ere 202

limited to, bacteriophages such as lambda derivatives, or plasmids such

as PBR322 or pUC plasmid derivatives or the Bluescript vector

{Stratagene). The insertion into a cloning vector can, for example, be

accomplished by ligating the DNA fragment into a cloning vector which has

complementary cohesive termini. However, if the complementary

restriction sites used to fragment the DNA are not present in the cloning

vector, the ends of the DNA molecules may be enzymatically modified.

Alternatively, any site desired may be produced by ligating nucleotide

sequences (linkers) onto the DNA termini; these ligated linkers may

comprise specific chemically synthesized oligonucleotides encoding

restriction endonuclease recognition sequences. In an alternative

method, the cleaved vector and HPI gene may be modified by homopolymeric

tailing. Recombinant molecules can be introduced into host cells via

transformation, transfection, infection, electroporation, etc., so that

many copies of the gene sequence are generated.

In specific embodiments, transformation of host cells with

recombinant DNA molecules that incorporate the isolated HPI gene, cDNA,

or synthesized DNA sequence enablaes generation of multiple copies of the

gene. Thus, the gene may be obtained in large quantities by growing
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WO 99/ 4161 2 PCT/ GB99/ 00458 These initial experiments identified 17 features
that were decreased and 49 features that were increased in hepatonma serum
.as conpared with cirrhosis serum Details of these HFs and a 13 Naekfbet 2002
each are provided in Tables | and Il. Each HF was differentially present in
hepat oma serw@osgisgpnpared wi th non-hepatoma serum (p < O.gddwmGEvkoss9 e
preferred HFs (HF-1, HF-3, HF-10, HF-15, HF-16, HF-17, HF-18, HF-19, HF-20,
HF- 21, HF-23, HF-29, HF-25, HF-26, HF-28, HF-29, HF-31, HF-32, H' 33,

HF- 34, HF- 36:rapifogmentyyrisglatiym ge rppomppnanyNgonolppules frpp.thg  HF- 47,

HF- 48, HF- 9% rapiifoStantHRangp whpf-ngeesspiFy,50etrifpvwing thpRngertedrgee ned HHE- 60) ,
the differencelaws rporbisargnPfa.cant (p 5 0.01), and for certain highly
preferred HFs (Hirhd wpbseduenckl-pi&ridelt-b30theHins?dnt hvedBionHEndddde hostb, HF28,
HF-29, HF- 31rfucﬂ.-:ot§§a reRbes HFcoaﬁng E'Ebs%gntllélﬁflehe bEmengmin@Facia,seHEen%s

HF- 55, HF-59, a?gmb' 69 tiv& %19' faﬁ&&%‘é?eeem@;%eétalnlzlo Qaheseﬁ;'ugﬁ‘éegl‘mﬂt (p 5

0. 001). Partgmn 0 amlva uences i’éf e rm @eosef orcodp ffrerentl ally
present HPIs gsd ?—T—’ hel¥e"HPI S are provi d8a° i Tables 111
and | V. Corrp*i?lré? §‘§%P’3Tfé’§s ?)'l‘]‘ﬁ??sc dat abases identified at least 2 , HPls
for which neither the part| aI am no aC| d sequence nor any ol igonucl eoti de
encodi ng such~a~-Spépt Exkress rpeoddas 8Pidhed i n any public dat abase
exani ned. Tabl e ITWe irublestidet esquteneﬁt esmﬂemalan HPT sorap efupstgfnr ity aftivhe sane
prot ei n. Foraraxepk etradlieht Zyr biffler GlerHRItiBs thifeoi 4an Hidl irdertddPiatb7amnd

HPI - 18 are ispteyriBreobrgresilormitod,ag¢idll, # vetdk-vhickRbndniandnkPl-12 are

i sof orma of &emaegveri&mérﬁstfa& the edséitbeied, addPtradt1A06h BF! ené lirdkBedasof or ns
of cerul opla fen DARe Aeapa‘n%m@g eeééz.gya)ﬂ&ratngcﬁ&%ai 2 diah{ 8L EREES 1 N

post-trans| at' 2 {”OP Q 11; Gy o tr% X&%é";@i 2he oghﬁ%pgﬂm¥%n%tl on,

| t lﬁl S C
P aor nogiec?Eg“sbyPtE%riﬁg’Fu voglisy Byriand pay hecatia fikal Bo Harend

i ntended as BAFE PALPDIFEITO8 n&?ee’eak‘}féﬁ‘fesb‘btf aFH @°F BHERoTP '“T“}‘f‘ﬂe’é“d'
vari ous nodideléatyseire Hifeetre viRPertiuan alEiE i vioist RSSBOYEATer at ed
herein wi || e bppaseshtcalsd synbes bifertesdwith viras alet gfr bravdpeirfdriegoi ng
descri pti on srdoargenisparsprin@sdreant mystai8imh yeasdi Yactets, ors bagteriat ended to
fall within tdaesseogewdth bareeappeagte dDNA, ap laBmidADYA, poblcboetli oas ciThed herein
are i Ncor porapeesAyn @EMMENE vdrtbheivirenh ithefry stredfths drdt Deerdratics002
CLAIMS: 1. A ggptddg forr eraChiaeidifor Gy SGMOSHiS1Ad, RInQNRSHS aOfunB&PAEOM i N a
human subj nguiQlef Oﬁra@cﬂ'l&@fdnngmdt bensidach eQLme%@s %Q&'beh&@@t OrtR éyeHinQr
therapy adm f3hlef(s ! gimee?.; g&gp 5, St adod c%n@,lcx&;haag a sanpl e
of serum or lgrgansi oneat ano ectrop %&I s to

) &t gt an

uncam romt e su
separate a p ura F ns acco dl rc E
el ectrophor et | TxamsB I rg%fh(‘f° ‘?f)isﬂl?aﬁtcﬂ“gjﬁ v’elt °d*£% c?t PRF-E°T east one of
the fol | owi ng Hep”ﬁ‘ﬁ’o‘?f‘a“ﬁ &Eﬁh?gf iPEeEoREty desoripesh for fhe jnsqugion o PNA - - 4
HE-5, HF-6, fRgTentREmto 4FvectopmayQbe pERd £ GOPRtERct EERIPYSioHFYeEAOraF. 15,
HF- 16, HF- 17conipinigy aHphimgricHFer®)condtsping ¢frapopHEL Jranqex Pprionyl. 81
HF- 26, HF- 27;rakbfl28onaiFe@@rolHELBR) s HRd 3he piot8d cddEn@Beqidncesl, MHEs85,
HF- 36, HF- 37methbds38ay Hhel38e iFvidle tdicomblinakt-od® andilsydtdhet Hd-+dehnidifesddnd
HF- 46, HF- 47, Kied8ecdibith@ts Heamic Hecebindtion?, tlprésbiodlorSthcrdile 8iq0r
HF- 56. sequence encoding an HPI or peptide fragmefat may be regulated by a second
nucleic acid sequence so that the HPI or peptide is expressed in a host
transformed with the recombinant DNA molecule. For example, expression
of an HPI gene may be controlled by any promoter or enhancer element
known in the art. Promoters which may be used to control HPI gene
expression include, but are not limited to, the SV40 early promoter
region (Bernoist and Chambon, 1981, Nature 290:304-310), the promoter
contained in the 3' long terminal repeat of Rous sarcoma virus (Yamamoto,
et al., 1980, Cell 22:787-797), the herpes thymidine kinase promoter
{(Wagner et al.,, 1981, Proc. Natl. Acad. Sci. USA 78:1441-1445), the
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2. The nethod according to claim1l, wherein step (b) conprises
quantitatively detecting at |east one of the follow ng HFs: HF-17, HF-18,
HF 20, HF-21, HF-23, HF-24, HF-25, HF-28, HF-29, HF-31, HF- 3343 Kbveddberdbo2
36, HF-39, HF-44, HF-51, HF-52, HF-54 or HF-55. 3. The method according to
claim 2, \Ahewg|95y4ﬁ;2ep (b) conprises quantitatively detect Iﬂ%’%#{' t one

of the foI | om ng HFs: HF-17, HF18, HF 20, HF23, HF-24, HF-2 HF- 33,
HF- 34, HF- 39, F 44 or HF-55 4 Th accor or 3,
wherein ste reg tor se?uencess of ¢ Ct rgllm%%xgogﬁ.’%ns gene qﬁ%%sger etba rh dodecyl

sul fate poI’XE;&BT'%/E&§n38e42(jelPr@F@cYPF’d‘pﬁW@%?@“(‘@B?‘PAEE“ as; they ﬁ‘b’tcﬁﬂ'tfsf"or
screeni ng, whomeheasiVylbr-Kpnayghbhset a3t/ HEpHt 8ree. i ¥atd. FwbdeSti.0PSK or

noni t ori ng 1she7akiEy, o ek asnd prdiepeat qDEBodr U@t a1l | @BAPPradnmatist ered to a
subj ect, cofHaal $ehgusa Fp:21-28) Neveahes 880331 (pRptdiAs SrsmHE&LShans€r UM OF

pl asnma fr0rﬂatcbé‘risuWnegéi,enmﬂetdmeﬁaaxelMeaeb@pbhm a,slak@aei r 38 ForOf the

f ol |_0W ng H? n@ '3854 % lt Q:fa rp} rgol?:'Hf :)e o;aﬁﬁr} HPI
PREI R gt ot Tt

HPI - 22. 6. Rﬁ’i‘ep"r?é‘f’*rﬁfd‘éaa&‘?b‘frdl aly &P&h n%"—l \/bﬁé?se#‘ﬁ% ﬁe“gilbpae# the
quant i t at i VRIOposst fc the Gheniprihebic epump rﬁjb‘a’c°3Pé&§’f‘°9(§’hét°aF?1ﬁ’e{§!tla6? t he
sanpl e, sai thextap-Bitredat ¢thgl coAPF4 sFatyre 3A:136mk24Lt ipngpothe ededegt®t Wi th an
ant i body t hixfomi ywastmutnadpe dluhgic shar aa ybe el £orechthl thande ((B)cotlet ecti ng
whet her bi ndtihpgrdaasaset Gitbha@dr hetwephoddhegianttdlOkihaaénd padmok @A Sh1 ADEMeS PECT €S
in the ali qaHRbphatasel Beon¥ebF0enAEROEILIIYikd afindl MBnsdMISiBLM thiranti body is
a nonocl Ona!!‘eggmsi, b@'f:uh exhibit tissue specificity and have been utilized in

transgenic animals: elastase I gene control region which is active in

pancreatic acinar cells (Swift et al., 1984, Cell 38:639-646; Ornitz et

al., 1986, Cold Spring Harbor Symp. Quant. Biol. 50:399-409; MacDonald,

1987, Hepatology 7:425-515); insulin gene control region which is active

in pancreatic beta cells (Hanahan, 1985, Nature 315:115-122),

immunoglobulin gene control region which is active in lymphoid cells

(Grosschedl et al., 1984, Cell 38:647-658; Adames et al,, 1985, Nature

318:533-538; Alexander-et al., 1987, Mol. Cell. Biol. 7:1436-1444), mouse

mammary tumor virus control region which is active in testicular, breast,

lymphoid and mast cells {Leder et al., 1986, Cell 45:485-495), albumin

gene control region which is active in liver (Pinkert et al., 1987, Genes

and Devel. 1:268-~276), alpha-fetoprotein gene control region which is

active in liver (Krumlauf et al., 1985, Mol. Cell. Biol.- 5:1639-1648;

Hammer et-.al,, 1987, Science 235:53-58; alpha l-antitrypsin gene control

region which is active in the liver (Kelsey et al., 1987, Genes and

Devel. 1:161-171), beta-globin gene control region which is active in

myeloid cells (Mogram et al., 1985, Nature 315:338-340; Kollias et al.,

1986, Cell 46:689-94; myelin basic protein gene control region which is

active in oligodendrocyte cells in the brain (Readhead et al,, 1987, Cell

48:703~712); myosin light chain-2 gene control region which is active in

skeletal muscle (Sani, 1985, Nature 314:283-286), and gonadotropic

releasing hormone gene control region which is active in the hypothalamus

(Mason et al., 1986, Science 234:1372-1378).

In a specific embodiment, a vector is used that comprises a

promoter operably linked to an HPI-encoding nucleic acid, one or more

origins of replication, and, optlonally, one or more selectable markers

(e.g., an antibiotic resistance gene).

In a specific embodiment, an expression construct is made by
subcloning an HPI coding sequence into the EcoRI restriction site of each

-24-



8. The method according to claim6 or 7, wherein the step of quantitatively
detecting conprises testing a plurality of aliquots with a plurality of
.antibodies. 9. A diagnostic kit for screening, diagnosis or pragsnesiber2002
hepat oma in a human subject or for nonitoring the effect of an

anti - hepat onmgygyopags1®r t herapy adm nistered to a human subj pef/ce®@isEi Si Ng
one or nore of the follow ng isol ated Hepat oma-Di agnostic Protein |soforns

(HPI's) : HPI-1, HPI-2, HPI-3, HPI-4, HPI-5 HPI-6, HPI-8, HPI-9, HPI-10,

HPI - 11, HPI of Xhepjhreq PEEXPRCtors (Goptathionspi-Trans tpse |SHPTIPHON Fociqppi 19,

HPI - 20, HPI Sg@ilthopnd{Pphr@gn, 1088, AGetiealpddsillc Khis fdlowscfarethangiprdesignosi s or
prognosi s obfhwalRInprddncta fhenmiie sulijlend iortheotorpedti texding fréme.ef f ect of an
anti - hepat oma dr BgpressioheveaparsachiitBirihermed defle Anbe¥BNcanUBd @aéntiCIAPEY Si NG
one or nore gidd Batres apARabeR: Ofa)i AIWIBQSREG hiriPiAAAY () PR8efe e

fol I ow r]g H%Q?J‘nggmof Bxxﬁ‘az‘ke:t:l"3 \lq%{}ng{on%g?a%d QCﬁgél]{g§£Js|§_|SF g s J['é BOf arP:TB

(HPI s) : HPI onEE -

HPI-11, HPI 2 -1‘5‘ %If f’gs bhaprepince s o5 e We#ﬁéﬁﬁf’ 19,

HPI - 20, HPI - Ef"of”‘ﬁﬁﬁfs‘f? ‘"’fi" Faf Pcdetayred by B‘Plﬁb‘% éc%ﬁirgy%‘s*d Hed in

claim1l in $E+WeRTWGe WREGIRI SCHI M HIGsTES BIMORRYPRE GiPaah AnEeheFdRL subj ect

or for noni Yere-nglt e epeadt arprozd/ dlifei tdrepinenta vertay/host tdysrempgan be

adm ni st er eddensididuuamh selegk &t baseliPupofhheusesericeome absengered ¢2kagiras defi ned

in claimb5 i"RaSeEeaRhé Funciiaf@sis , Othypidigée 08 hdseOdctierdl Oredistange RUMaAN

subj ect or GLAtivIBHidsPriragsfohmtebd @aénc@ipealNodiltisioh Al ¥ensliivg 1ar t herapy

adm ni st er egadi ods MMBR cSURLuRAby ERe 1d4R tUHCoPTan 08 Qine "B EndRLidRQdi €S

capabl e of | giR95Ree! fueCul! At fghe! £ 3HaddLa a%thqﬁfehgeéﬂark& %%94 Tuehle L hE

screeni ng, di n03| or ! mgma LS gl hepa % apg) yman, or for
gé {l at:.n n e Perfeh nser ca

noni t ori ng anlsteredtoa

human subj ed 5 tiflledTﬁ% tar?8?1“°55° dé%’ Aa %f“Bﬁ'é“g; agf\{a‘i o 8, or

t he use as approach, ‘recombinant expression vectors can be identified by assaying
the HPI gene product expressed by the recombinant. Such assays can be
based, for example, on the physical or functional properties of the HPI
gene product in in vitro assay systems, e.g., binding with anti-HPI
antibody.

Once a particular recombinant DNA molecule is identified and
isolated, several methods known in the art may be used to propagate it.
Once a suitable host system and growth conditions are established,
recombinant expression vectors can bé propagated and prepared in
quantity. As previously explained, the expression vectors which can be
used include, but are not limited to, the following vectors or their
derivatives: human or animal viruses such as vaccinia virus ot
adenovirus; insect viruses such as baculovirus; yeast vectors;
bacteriophage vectors (e.g., lambda), and plasmid and cosmid DNA vectors,
to name but a few.

In addition, a host cell strain may be chosen which modulates the
expression of the inserted sequences, or modifies and processes the gene
product in the specific fashion desired. Expression from certain
promoters can be elevated in the presence of certain inducers; thus,
expression of the genetically engineered HPI may be controlled.
Furthermore, different host cells have characteristic and specific
mechanisms for the translational and post-tramnslational processing and
modification (e.g., glycosylation, phosphorylation of proteins}.
Appropriate cell lines or host systems can be chosen to ensure the
desired modification and processing of the foreign protein expressed.
For example, expression in a bacterial system can be used to produce an
unglycosylated core protein product, Expression in yeast will produce a
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defined in any one of clainms 11 to 13, which is used in conbination with an
assay or assessnent for Hepatitis B and/or Hepatitis C. -37

.A9. ASE. A92. AuL. AaL. A92. A9. A9. A&. A9. A&l . A@ . A9E. AYa9r . Al &E. A1& Negemapag00RNL
. A9L. A&E. Au. ASn‘ A

S. AuL. ASu. A, Aa9E A & Au& AN9. AY. Aaé&. A. A. Af . Ohybcz'
+2zuoi c] WP caU] cal] cal] cal] ca] calU] c a] ca] cal] ca] c@
WV] cal] cal] cay
W] cal] cal] cgét'Jf‘t“é{U}tGSUjr@%‘tﬂjtcalﬁxE’éﬂﬁ]s&%{] dareEalian FelhsgraruOe SRR RHHHHHYINYE Yo
ysnhc] XR UVIgrewgec (gt es"c alyceayiehiqnc at ackripealopess] pxdtedrty] cBudthermore,
UV] cal] ca] callf tearputa p ool dizdd) capredsd enJlsgst oo arag dfCeds] oeocessing reactions

to different extents.

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

stable expression is preferred. For example, cell lines which stably

express the differentially expressed or pathway gene protein may be

engineered. Rather than using expression vectors which contain viral

origins of replication, host cells can be transformed with DNA controlled

by appropriate expression control elements (e.g., promoter, enhancer,

sequences, transcription terminators, polyadenylation sites, etc.), and a

selectable marker. Following the introduction of the foreign DNA,

engineered cells may be allowed to grow for 1-2 days in an enriched

nmedia, and then are switched to a selective media. The selectable marker

in the recombinant plasmid confers resistance to the selection and allows

cells to stably integrate the plasmid into their chromosomes and grow to

Tér/ 99/00458

form foci which in turn can be cloned and expanded into cell lines. This
method may advantageously be used to engineer cell lines which express
the differentially expressed or pathway gene protein. Such engineered
cell lines may be particularly useful in screening and evaluation of
compounds that affect the endogenous activity of the differentially
expressed or pathway gene protein.

A number of selection systems may be used, including but not
limited to the herpes simplex virus thymidine kinase (Wigler, et al.,
1977, Cell 11:223), hypoxanthine-guanine phosphoribosyltransferase
{(Szybalska & Szybalski, 1962, Prec. Natl. Acad. Sci. USA 48:2026), and
adenine phosphoribosyltransferase (Lowy et al., 1980, Cell 22:817) genes
can be employed in tk™, hgprt™ or.aprt” cells, respectively. Also,

, antimetabolite resistance can be used as the basis of selection for dhfr,
which confers resistance to methotrexate (Wigler, et al., 1980, Natl.
Acad. Sci. USA 77:3567; O'Hare, et al., 1981, Proc. Natl. Acad. Sci. USA
78:1527); gpt, which confers resistance to mycophenolic acid (Mulligan &
Berg, 1981, Proc. Natl. Acad. Sci. USA 78:2072); neo, which confers
resistance to the aminoglycoside G-418 (Colberre-Garapin, et al., 1981,
J. Mol. Biol. 150:1); and hygro, which confers resistance to hygromycin
{Santerre, et al., 1984, Gene 30:147) genes.

In other specific embodiments, the HPI, fragment, analog, or
derivative may be expressed as a fusion, or chimeric protein product
(comprising the protein, fragment, analog, or derivative joined via a
peptide bond to a heterologous protein sequence (of a different
protein)). Such a chimeric product can be made by ligating the
appropriate nucleic acid sequences encoding the desired amino acid
sequences to each other by methods known in the art, in the proper coding
frame, and expressing the chimeric product by methods commonly known in

- -



W] cal] cat WH&<&&&&' " ((((((())1,6,---:-12H224444~ysnhc"YS

WVUU] ca] ca] ca] cal] ca] caU] ca] caU] ca] ca] ca] cal] ca] cal] ca] calU] cal] cal] ca] ca] ca
.U ca] cal] ca] cal] cal] caU] ca WV]cal] ca] ca4556x77S888r9:: :; 13 November 2002

- <<F=E?L7?X?i ?x?CAnAAAB@KkCl Ct Cy{ upkfa\ vV UVUU] U] c

a] ca] ca] ca] cwjomaMiara] ca] ca] caU] ca] cal] ca] ca] cal] ca] cal] ca] eer/GB99/00458

U c*aU] cal] ca] caV] ca] caU] ca] cal ca] caU] ca] cay CCCCCHF* F,;

FVFXFHHH80< \ 4] 7
WU ] caU] ca % %’gj]‘%giﬂj g5 3]°c’ g&lﬁ]”(‘fﬁj"cfa'l‘ﬂycﬁu’“&%‘] Q¥ RE]EFTal] ca] ca
U ca] cal] caly® WCa] T4Y (,bYa‘]st?a 3 peptideygyihetidrFf cftffg;
h8j=jUjzjrjjjXI m} WNAgaqd\/genomic sequences can be cloned and expressed.

Uvu ca] caU ca] cal ca]c %’a a¥Fa] ca] ca] ca] cal] ca] caU
] ca]U]c!aa ca} caa ca} caa ca} caqu F g%@ﬁm mﬂ“

0CoHo] 0?qGqJ qSqXysigg+¥hes §aldriing2RafPyenraiBrokscoyy prdding vigl fafuly from 33

UVUU| ] ] cal] ratiath cd}c diepzhe alofcey| patlipata] etdll] cajrbedilsced epd)laadrcadfecal cal] c
a] cal] ca] caldpparace] o] izapnvatnakbanlealpiloadd bl [Sps}sads @RuSnan -ga\ WA fa[ Vv

UU| ca] ca] caldher]semdleCadsCadd ga di¥igatld.ca U chal ca

UV] cal] ca] cal] cal] ca] ca] caU] caU] ca] cal] ca

U c”al] cal] cal] cal caj cal cag=>CVb, /%ps$3 ’?’\answ}wrl ga\ VQ

al caU] ca] cal] ca] caU
]U]Cg]a(LIJ]afJ]a]Cg]a(l;J]afJ]a] Ra c %g{ﬁ]c(?‘é (lég] G Caﬁﬁcal?fecelvi
U cU] ca] caU](Ba*]rGaUﬁ df¢at) BaFvaU & apeie) Laperaw] eaFesropdiap ctrUpedcefl] ca] cal

ca] cal] ca] cabksapoare}c ape alliqajted ldhd ad<egguad woyrienb£ S (w/v) SDS (Fluka
71729), 2.3% {(w/v) dithiothreitol (BDH 443852A) was added. The sample

was heated at 95°C for 5 mins, and then allowed to cool to 20°C . 125ul

of the following buffer was then added to the sample:

8M urea (BDH 452043w ) ’

4% CHAPS (Sigma C3023)

65mM dithiotheitol (DTT)

2% (v/v) Resolytes 3.5-10 (BDH 44338 2x)

This mixture was vortexed, and centrifuged at 13000 rpm for 5 mins at

15°C, and the supernatant was analyzed by isoelectric focusing.

6.2. Isoelectric Focusing

Isoelectric focusing (IEF), was performed using the Immobiline®
DryStrip Kit (Pharmacia BioTech), following the procedure described in
the manufacturer's instructions, see Instructions for Immobiline®
DryStrip Kit, Pharmacia, # 18-1038-63, Edition AB (incorporated herein by
reference in its entirety). Immobilized pH Gradient (IPG) strips (18cm,
pH 3-10 non-linear strips; Pharmacia Cat. # 17-1235-01) were rehydrated
overnight at 20°C in a solution of B8M urea, 2% (w/v) CHAPS, 10mM DTT, 2%
(v/v) Resolytes 3.5-10, as described in the Immobiline DryStrip Users

Manual. For IEF, 5041 of supernatant (prepared as above) was loaded onto
a strip, with the cup-loading units being placed at the basic end of the
strip. The loaded gels were then covered with mineral oil (Pharmacia 17-
3335-01) and a voltage was immediately applied to the strips according to
the following profile, using a Pharmacia EPS3500XIlL power supply (Cat 19-
3500-01):

Initial voltage = 300V for 2 hrs
Linear Ramp from 300V to 3500V over 3hrs
Hold at 3500V for 18hrs

For all stages of the process, the current limit was set to 10mA for 12
gels, and the wattage limit to 5W. The temperature was held at 20°C
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] ca] car 2H|VP ’%? gl% fﬁoh H&&&L%g tﬂaLfgth\;E?:g‘]ﬁ?a)U]qU;

W] caU] ca luka 49 67); OSM rls HC1, 'pH 6. 8 Sigma Cat T-1503) The strips

U] c*aU] cay ealté] cefoved Cabh the)|fdajtc aurade abf datfroad dat dQ] wiaw] dapCaMnca] caHej

= i: Szt oi d" ¥§jabl] waheiakl] ealra \dhnaheedbenpbendion] eaWYrea; 2% (w/v)

UV] cal] ca] cabidasdcatlcabimal calenyl salieal)] sl cal eakealdcabl cal ¢ call caCoz
7Ty Kwumgas{,qufﬁ a\ W chbalcahsal calsatle alcakcabaal catl caulpqsal cal] ca c
aU ca] call cail£ad4a caksadbsaksadlealeahealeaUeal sal Al aael D, A | Mol 2

al., 1988, BAnalytical Biochemistry 173: 412-423 (incorporated herein by
reference in its entirety), with modifications as specified below.

6.4, Preparation of supported gels 6.4. Preparation of supported

gels
The gels were cast between two glass plates of the following

dimensions: 23cm wide x 24cm long (back plate); 23cm wide x 24cm long
with a 2cm deep notch in the central 19%cm (front plate). To promote
covalent attachment of SDS-PAGE gels, the back plate was treated with a
0.4% solution of yY-methacryl-oxypropyltrimethoxysilane in ethanol
(BindSilane™; Pharmacia Cat. # 17-1330-01). The front plate was treated
with RepelSilane™ (Pharmacia Cat. # 17-1332-01) to reduce adhesion of the
gel. Excess reagent was removed by washing with water, and the plates
were allowed to dry. At this stage, both as identification for the gel,
and as a marker to identify the coated face of the plate, an adhesive
bar-code was attached to the back plate in a position such that it would
not come into contact with the gel matrix.

The dried plates were assembled into a casting box with a capacity
of 13 gel sandwiches. The top and bottom plates of each sandwich were
spaced by means of lmm thick spacers, 2.5 cm wide. The sandwiches were
interleaved with acetate sheets to facilitate separation of the
sandwiches after gel polymerization. Casting was then carried out
according to Hochstrasser et al., op. cit.

A 9-16% linear polyacrylamide gradient was cast, extending up to a
point 2cm below the level of the notch in the front plate, using the
Angelique gradient casting system (Large Scale Biology). Stock solutions
were as follows. Acrylamide (40% in water) was from Serva (Cat. # 10677).

The cross-linking agent was PDA (BioRad 161-0202), at a concentration of
2.6% (w/w) of the total starting monomer content. The gel buffer was
0.375M Tris/HCl, pH 8.8. The polymerization catalyst was 0.05% (v/v)
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a] Ca] Ca] Ca] %a eq:@l Cka e unt)./ilche gel was intimately in contact with the 2™ D gel.
The gels were placed in the 2™ D running tank, as described by Amess et
al., 1995, Electrophoresis 16: 1255-1267 (incorporated herein by
reference in its entirety). The tank was filled with running buffer (as
above) until the level of the buffer was just higher than the toﬁ of the
region of the 2™ D gels which contained polyacrylamide, so as to achieve
efficient cooling of the active gel area. Running buffer was added to
the top buffer compartments formed by the gels, and then voltage was
applied immediately to the gels using a Consort E-833 power supply. For
1 hour, the gels were run at 20mA/gel. The wattage limit was set to 150W
for a tank containing 6 gels, and the voltage limit was set to 600V.
After 1 hour, the gels were then run at 40mA/gel, with the same voltage
and wattage limits as before, until the bromophenol blue line was 0.5cm
from the bottom of the gel. The temperature of the buffer was held at
10°C throughout the run. )

6.6. Staining 6.6. Staining
Upon completion of the electrophoresis run, the gels were

immediately removed from the tank for fixation. The top plate of the gel
casgsette was carefully removed, leaving the gel bonded to the bottom
plate. The bottom plate with its attached gel was then placed into a
staining apparatus, which can accommodate 12 gels. The gels were
completely immersed in fixative solution of 40% (v/v) ethanol (BDH
28719), 10% (v/v) acetic acid (BDH 100016X), 50% (v/v) water (MilliQ-
Millipore), which was continuously circulated over the gels. After an
overnight incubation, the fixative was drained from the tank, and the
gels were primed by immersion in 7.5% (v/v) acetic acid, 0.05% (w/v) SDS,
92.5% (v/v) water for 30 mins. The priming solution was then drained,
and the gels were stained by complete immersion in a staining solution
for 4 hours. A solution of fluorescent dye was prepared by diluting
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Sypro Red (Molecular Probes, Inc., Eugene, Oregon) according to the
manufacturer's instructions; this diluted solution was filtered under
vacuum though a 0.4um filter.

6.7. Imaging of the gel 6.7. Imaging of the gel

A computer-readable output was produced by imaging the
fluorescently stained gels with a Storm scanner (Molecular Dynamics,
Sunnyvale, California) according to the manufacturer's instructions, (see
Storm User's Guide, 1995, Version 4.0, Part No. 149-355, incorporated
herein by reference in its entirety) with modifications as described

below. The gels were removed from the stain, rinsed with water briefly,
and imaged on the Storm Scanner, in Red Fluorescence mode with a PMT
setting of 1000V, and a resolution of 200 pm. Since the gel was rigidly

bonded to a glass plate, the gel was held in contact with the scanner bed
during imaging. To avold interference patterns arising from non-uniform
contact between the gel and the scanner bed, a film of water was
introduced under the gel, taking care to avoid air pockets. Moreover,
the gel was placed in'a frame provided with two fluorescent buttons that
were imaged together with the gel to provide reference points (designated
Ml and M2) for determining the x,y coordin&tes of other features detected
in the gel. A matched frame was provided on a robotic gel excisor in
order to preserve accurate alignment of the gel. After imaging, the gels
were sealed in polyethylene bags containing a small volume of staining
solution, and then stored at 4°C.

6.8. Digital Analysis of the Data 6.8. Digital Analysis of the

Data

The data were processed as described in U.S. Application No.
08/980,574, Sections 5.4 and 5.5 (incorporated herein by reference), as
set forth more particularly below.

6.8.1. Computer Analysis Of The Detector Output

The output from the scanner was first processed using the MELANIE®
II 2D PAGE analysis program (Release 2.2, 1997, BioRad Laboratories,
Hercules, California, Cat, # 170~7566) to autodetect the registration
peints, M1l and M2; to autocrop the images (i.e., to eliminate signals
originating from areas of the scanned image lying outside the boundaries
of the gel, e.g., the reference frame); to filter out artifacts due to
dust; to detect and gquantify features; and to create image files in GIF
format. Features were detected using the following parameters:

Smooths =2

Laplacian threshold 50
Partials threshold 1
Saturation = 100
Peakedness = 0
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From the dataset of normal serum gels, a gel was arbitrarily chosen
as the Primary Master Gel. Landmark features were then identified by
comparing the features detected in this Primary Master Gel with features
previously identified on 2D electrophoresis of normal human serum. (see
Bjellgvist et al., 1993, Electrophoresis 14: 1357-1365; incorporated
herein by reference in its entirety).

Fourteen landmark features, designated PL1 to PL12 and PL15 to
PL16, were identified in the Primary Master Gel. These landmark
features are identified in Figure 1 and were assigned the pI and/or MW
values indicated in Table V.

Table V. Landmark Features used in this study

Name pI MW Name pl MW

(kd) {kd)
PL1 None 186,073 PL8 6.47 47,195
PL2 6.20 100,000 PL9 5.29 43,541
PL3 4.73 93,708 PL10 5.22 23,000
PL4 5.13 73,465 PL11 4.47 25,183
PL5 4.97 52,739 PL12 5.52 13,800
PL6 4.10 None PL15 7.80 36,962

PL7 4.80 40,997 PL16 8.58 None
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profile databases could be retrieved. The LIMS also permitted the

profile to be traced back to the original sample or patient.

6.9.2. Cross-Matching Between Samples 6.9.2.

Cross-Matching Between Samples

Once the profile was generated, analysis was directed toward the
selection of interesting proteins. Each significant feature in a profile
was assigned an index, the "Molecular Cluster Index" (MCI) that
identifies the feature in all gels and that serves as a pointer to
parameters (1) to (7) above of the feature. A molecular cluster table
was generated from the master gel for each sample type (i.e. hepatoma
serum and cirrhosis serum). Gels from all other samples of the same type
were matched with the relevant primary and secondary master gels. The
digital profiles for each sample were then annotated by adding, for each
matched feature, the MCI assigned to that feature in the master profile.

6.9.3. Differential Analysis of the Profiles .

Within each sample set (hepatoma serum or cirrhosis serum), the
profiles were analyzed to identify and select those features present in .
at least 50% of the profiles. These selected features were then
assembled into a hepatoma serum feature set and a clrrhosis serum feature
set. Matching features of each feature set were thqn compared to
identify those features showing at least a 2-fold difference in mean
intensity between hepatoma serum and cirrhosis serum. Differentially
present features were identified as Hepatoma-Diagnostic Features (HFs).

<

6.9.4. Statistical Analysis Of HFs 6.9.4.
Statistical Analysis Of HFs
For each HF, a statistical analysis was performed using Student's
t-test to compare the distribution of signal intensities for that feature
in the 33 hepatoma serum profiles and in the 19 cirrhosis serum profiles.
A p value was derived for each HF.

6.10. Recovery and analysis of selected proteins 6.10.
Recovery and analysis of selected proteins
Proteins in HFs were robotically excised and processed to generate
tryptic peptides using the Preferred Technology as described in U.S.
Application No. 08/980,574, which is incorporated herein by reference in
its entirety. Partial amino acid sequences of these peptides were
determined by mass spectroscopy, using de novo sequencing.

6.11. Results 6.11., Results
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The present invention is not to be limited in scope by the
particular exemplified embodiments, which are intended as illustrations
of single aspects of the invention. Indeed, various modifications of
the invention in addition to those enumerated herein will be apparent to
those skilled in the art from the foreqoing description and accompanying
drawings. Such modifications are intended to fall within the scope of
the appended claims,

All publications cited herein are incorporated by reference in
their entirety.

-34-



@[:A10 %yl 109 s& ()- 10% & ()- ~109% & ()- V109 & ()- 1096 & ()-

M.10% & ()-@b|[: AL0_ % 0"10% ' i & ()- ~"10% & ()- j10%~d& ()- 10% & ()-
1109%& ()- 1109 & ()-NVL|[:AL0_% ys310% & ()- /10%& {3 Noyember200) -

~*109% & ()- 1 9%40%& ()- t19%0% & ()-L[ abctvU4l0 yl0%& ()- @yyl0% & ()- @
y#IF10% & ()-10s"s10s"s10s"s yF: 10%"s& ()- yF'fz10%"s& ()-<R/[:vWli0 yOy
109% & ()- vy $eAdMB: o () - y 95109%& ()- 951096 & ()- y 109 & ()

~Ls10% & () W]~ pLvU410 y' $109%& ()-f/ ySfF10%t& () y#&F10%#& () - 10" 10" 10"
yF:10% & ()- yOy 10% & ()- Lrp|[:-410#y y910%t& ()-y yO' $10%& ()-f/y

y0' $1090&' () 1f/ y®& &AL dr) scréenity, RIS (Or- f){og;dﬂé@lﬂi%&a(o)naf iBhA410#y y
y0"10% & () -/ o 10% 10% & yf S710%

y#F109%6 & () - o hmoéa f(nm QpitpHng 1'56/@ aww‘s&@%&@m dryg or

y# GLO%&" && (})eré]pgr a%l%gﬂ@tere)ﬂ%o%%@rﬁn@ggé’toc&ﬁlfﬁ’sn@g() [Tyf|[:vU410 y

y0S$1098&& ()- % " y0 DIR&ER' ()= % yOS$10%R&EL' () - %
5S$10%&' () - % y0S- (d)Calyssig(d S&EM%T(Sewng ofl PYassia(frord the sultjest By I)W(G

SMLO%t&' - $sF10%#& - &" &10&" &1 09
over s () - ARG IAysletdompres S Pa hge & el ot praeny abasipn o] &
1098 ()-0_) LGOS ASSRIBSIBNdNNS ) () -y YOO L0%" S8 () Y00

10%"s& ()-/ y0o@ 10%" s& 0@ 10%"s& ()-/}7T| [ NA41010
0SS&109%4( 4&' () /y(ly)asmtew@y (iyte¢ty1g\an%&1@wc&‘ tl{\E) ﬁyllommliex%tf&n@) /

. z10%1 et CeepRabbRR T B ilod A s %ﬁ’ﬁ” v“&&é y
50, s10% & ()8YHF %HPSIl(QO/WFN& AF=-12, HI51 % Hiva 4, I({F 1%, MFylé HIFOPAHYR &,

2 moveSe () L o9 aal i, Rl Vi do s Bsd tJs 0ue o yorons

S Sios ) - Yy Ao usAO RIS, (i y%@ﬂ@w OUESONMON 1y

| 0@ #109%& ( HFy39 BRA0IBAE KF-42y HF 4R/BHE, (-8, HF 3160/19F$98HF)4&‘

vhocLove" s& HFAYSTOI0STTAoESY: Hbmunb- (o1 500 HEoHE o4 & () -

W@ #10%& ()- W@#L0%& ()-c~|[:bUAL0 y y° 109%"s& ()-  : 109%44& ()-
y 109%8"s& ()-y y z 10% s& ()-1 yz 10% s& ()-|
yySnlo%s" s& @) - G [Thaamethods aecbading 10s chaim9 10 owhergin( )StepyOD)SCQm%S@& ()-y 1I'S

109%CLC& 0 O/ IS& () -. 1098/ X 0

109" & (§ R t&’e%‘-’e(t%ffé‘%??&aft)m&? @%"4 bl ?‘%L[E”Eﬁéi %

YyHE&FL0%' & ()20539%/@%23 'HH- 24\H4EQ$0HF*ZBQW 19,-HF-31 HP%8, HP 34, yﬁ*10%<' & ()-

y  *109%t& ()- %%/ """" ( (vuaio

y" f 109%& () - 394 Hg@@#ﬁF(‘b‘* H,F@ll;m&% 54;@#&1\?1 4& ()-10x' 10x' 10x' vy

109 & ()- (D()+--$.|[:vWAL0 y YFB 10%& ()- v YO@ 10K & ()-y yo@

10%t& ()-y yO@ 10%t& ()- yO@10% & ()- 1@10% @& ()-$.).,./.4.9.<. _?vU410
3 The method according to claim 2, wherein step (b) comprises

y .
f&HLO& () -1 1 &HLOOWE () ff EHLOYE %8 ( % I f 8HL0%6#&

)-f<.?.D (E)I aRpRtatvell detentingnd /%‘ ?‘%‘2 ‘Pé%ﬂ%@%&ng)“hﬁ %&Hﬁﬁﬁéh/ K. uFf &HlO‘(J/o
#&' () - f SHLOW&TE 3. 1. %4, 128, ﬁF@goﬁﬁwmiﬁ*m/#& -l opH0841& () - T/ K uFf &

H10%t& () - ff&l—ilO%#& () -fT&HLOYE& () -f OBvU410f &H10%#& () -f/ K. uFf &H
109%#& () -ff &HLO%#& () - f f &HLO%#&' () - ff&HlO%#& O-f.onn . _/ vU4/ K. uFf &HL0%¢&
() - f f &H109%#& () f £ &H10% 0U&’ () »f f 48 () =f oo dDvU4/ K. uFf &
HLOY&! () - f f &H10% (Setg‘fa&%ﬁﬁé il Bt |1118%?(%??‘&&%&&??’@?6%10%#&' ()-
fooo... t TAV (b8 Ofesing- fofl Sh3D H &olilnt HSILOPBATALS pbll RN (oI T f &HLOYEHS.
"()-f& K. uF. .. ... / sS3vU4/ f &HL0%#&' () - f f &HLOY#&' () - F1 RHL00GE! ()-ff&HL0%& ()
- f | K. uFFf &H16bestgophoresiy (SDS-PAGE). U4/ f &H10%4& () - f f &HLO%& () - f f &HL0%#& () -f/
K. uFf &HL0%4&' () - ff &HLOY&' ()-f//#/ % */,/ 1/ _?vUA/ f &f &H10%t& () - f f &H10%#&' () -
ff &H1096& () - f f &HLO%HE () - f  &HLO%HR! ()~ ff&HL0%t& ()-f 1/ 6/ 7/ 8] =/ >/ 2/ @ sf YL4/
f&f &H10"' 10" 30"  ALGAGES( Yorl St didgrobis. Mp&gﬁ@%&f(heph@ﬁ i fal44| [ : L4/
y f 10W& ()- 0S 10% & () QW& ()- F @10% & ()-

$93109% & () a%sgm@zsgrrlpmﬁeﬂnﬁo%hfo f%%pa of. %%1& I\eyatogga @rugo% gerapy oy f
10% & ()-F  Yahirk QU1 & sulfder] cohQifBigh) - 9999: 0; = [ NA4/ 10 ~ @ 10% & () -

-35-



@10%"& ()- 10% & ()- F',10% & ()-F ySGLO% & () -

#F10% & ()-=><@@ AA"B|[: NA4/ 10 .10% & ()-> -10% & ()- 0U%S 10% & ()- Ous
109%& ()-F 091109 & ()- O 9!10% | & ()-"" B- Cl CNCOCPCQUhBp@rtker 200096 & () -
#&G10% & ()-10"10"10" 910% & ()-F 6 10% & () -

0.10% & ()->}C GGRIfJLjL|[:vUu4/ 0|0/<10%&() | 9409 & ()- 0!10% & () -

0! 10% & ()-F 0! 1098)!ia' g pamplegfs rym qr dasmaey from_thenanbipet, qosiptivaly () -

3 1005 & (). MR e s O e ik P Bngposte Frptin o g () -
(FPIL) YE@BPICE, KIPE-2 LH@Y@H@ A JHIB SSRPRQRIPI-Y UHPI-8, HIBN®B" @ () -

10%8" @ () -

*109B" @&

10 G () Vﬂﬂﬁ&g@% brssy HBW%E% @J%)Hﬁ%& 'HibiG H® @ @

109B" @& 4 - Y1@OovB" @& ?SSTT* UUU bu4/

Tovg & (). Sea o o R ) e o () ond @ ()

f 10%G" @ () - UDWXX3YY] [ - bUa/ 7100/@ "()- 410%B" @& ()- 110%UB" @&
109G @ ()

(Y109~ T8 (F- | 1%&@%1%@% = 855%?%(% isggn o @0 @ousSly
109" @ () ()a_az;m{lg[omﬁseg leégtmgyax%st U it G g 8551
,;10%’\"f&'()estlyg$dlﬁﬁﬁgiﬂg&()- y "109% N f&() OM10% & ()- f 10%’\

Nor mal " " Headi n 23] ¢’ "Headi 33l ¢ Headi
"Headi ng 53] cI ; &Pﬂ'ijc%'fﬁ‘g‘ Mgﬂﬂﬂ'ﬁg%gﬁh@b ‘W&%@T@k&%@é ing 93]c"A
"Defaul t Par ggi@pkted OIPL; dnd %

* 1K<) C>LWocFnSy?b A" B7, 6P@)! - PV<[ " bdf hj | nprtvxz| ~2t %yC*&nL| 8?-*v
$. A<@HT </\y ) Hl\/###ﬂ:lbﬂ;leﬂ,q@ngmw/bmdmg has occurred between the antibody and

9X% R z] """ % iﬁ\ zmEé%+;G)c))))))*4*S*r*****+0/o+D+b++++++,7,U,x,,,
.- 0: i 2AAAABD 'ESEi EVEEEEF! F;

Fr FFFFFFG GKG GnGGGGGH( HNHE HH?OVZaf rj GquT| rQd/u :] @Bg{b@L8eT c5$'

($.<.V.p...., /11 @ 49="B} G LMOAR?SUYZ[ \ </ o ()*+, -. /0123456789
<=>? G\BCDEFGH JKL%@@R@W@VW@@ZTWM@ éﬁ%@eﬁghwpwquéaragﬁ odkyi8{ B} ~6Ti nes

New RomanAr i Lar '‘h Root EntryWrdDocunentr
"HSYR () * +, ﬁl‘)ﬁgli%‘gﬁgb%w
<= >7? @\BCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] A" abcdef ghi j kIl mopqgr st uvwxyz{| } ~
8. The method according to claim 6 or 7, wherein the step of
quantitatively detecting comprises testing a plurality of aliquots with a

plurality of antibodies.

9. A diagnostic kit for screening, diagnosis or prognosis of hepatoma in a

human subject or for monitoring the effect of an anti-hepatoma drug or
therapy administered to a human subject, comprising one or more of the
following isolated Hepatoma-Diagnostic Protein Isoforms (HPIs) : HPI-1,
HPI-2, HPI-3, HPI-4, HPI-5, HPI-6, HPI-8, HPI-9, HPI-10, HPI-11, HPI-12,
HPI-13, HPI-14, HPI-15, HP1-16, HPI-17, HPI-18, HPI-19, HPI-20, HPI-21 or
HPI-22.

10. A diagnostic kit for screening, diagnosis or prognosis of hepatoma in a
human subject or for monitoring the effect of an anti-hepatoma drug or
therapy administered to a human subject, comprising one or more antibodies

capable of immunospecific binding to one of the following Hepatoma-
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Diagnostic Protein Isoforms (HPIs) : HPI-1, HPI-2, HPI-3, HPI-4, HPI-5,
HPI-6, HPI-8, HPI-9, HPI-10, HPI-11, HPI-12, HPI-13, HPI-14, HPI-15, HPI-
16, HPI-17, HPI-18, HPI-19, HPI-20, HPI-21 or HPI-22.

11.  The use of one or more HFs as defined in claim 1 in screening,
diagnosis or prognosis of hepatoma in a human subject or for monitoring the

effect of an anti-hepatoma drug or therapy administered to a human subject.

12, The use of one or more HPIs as defined in claim 5 in screening,
diagnosis or prognosis of hepatoma in a human subject or for monitoring the

effect of an anti-hepatoma drug or therapy administered to a human subject.

13. The use of one or more antibodies capable of immunospecific binding
to an HPI as defined in claim 5 in the screening, diagnosis or prognosis of
hepatoma in a human subject or for monitoring the effect of an anti-hepatoma

drug or therapy administered to a human subject.
14,  The method as defined in any one of claims 1 to 8, or the use as

defined in any one of claims 11 to 13, which is used in combination with an

assay or assessment for Hepatitis B and/or Hepatitis C.
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