s WKe3e>; LhP6T+/ & 31 Decenber 2002 A Method for the Early D agnosis of
Carcinomas T W pgmavention relates to a nethod for the early

di agnosi s of Iﬁs well as their prelimnary stages, ﬂ’ﬁbrehéd'lbé’r%ﬁz
carcinomas of theepper Tespiratory tract or the anogenital tract.
Preventi ve prograns have been offered for the nost differing carcinonmas
since the mddle of the 50ies. Regarding the cervical carcinona they are
based mainly on the 0 i ﬁgg:‘ i . nad i f cytosnears
of the cervix ut e?i MEE\/\%Q? Fggcgﬁ%ed t %%P%%{:% ﬁ%ghlr@éﬂ%agd’g on the
basi s of gynecol ogi cal routine exam nations at regular intervals in wonen
fromthe . of .t rphol_og h I t he .snears
are divi dg%l? n%’%aegfae?#ougxygﬁggé?t fe&teggreggsggf adyés{%f')fé%(?i gfoccrgl F%Fareacﬁﬁlé'nges.
Accor di ng ¢brgrpsis\oft eseinenansas Wwelehraesthgier matekieinany &-agsaral |

mld dySp'é‘éi;@icﬂiE&fiY TR AUSnEYS RIfASE Re %@?e@usr%ﬁétséﬁyaﬁgabev%? ve
carci nonma, res ectlve% |f the Pap test leads to a striking result, a
smal | bi oplsy® vitPPIBRIEAkehTaFd- subj ected to a hi stopat hol ogi ¢ exani nati on,
by which the kind and intensity of the dysplasia are determ ned and

classifie rvical intraepithelial n |.asy CNTLL) .. . i.te of
all pr eve%?%é?%?%‘é? a?r%oglﬁ%m%gkfa\lff%al?eecnaroﬁgeo%éi %ﬁélrc ht %d sstt OAJ%%? new

cases per §eegingmase sioete f Fbgueritddiar cPRonthdutb0dres i nRegaedinghithe s
inter alia-gdueitfnthedacinddiat Whelo 3Qr% of pihegresphigief thie Pagd est

are fal se-negative. Therefaqre, it i§ t_provide a nethod diagnosed ear|ly and
shoul d be ‘?ng%l?%]r%gjr?ﬁ]r affet GHFOdPIgFCERe SIRTENRL 1o PHphFEEPSBEAE Re Yfr esent
i nvention tlte byemwhl€hutcer i) cahatcar<idudirsl aare Pap eldsahl whildh addidaden, a

differentigtio L s mef hod_w espect t nj_gn t apl astic changes
of dyspl astic %Q?/Ig%%?% égl ﬁ%éeé;%%?gs% Zroo c?cg{r%i r?gk%t"giq}%elqnnsver?t%l gn
this is acteawkar bintervalp)ortwaonan diromdhen@®™ ryeare ail aibw neEns wfesent
i nvention di%e basegneloble sPPLhearte13d, Nsiight snbhat Gald Qyehgeseqylatory
proteins are overexpressed in_many carci nonas, e.g. carcinomas of the upper
respirat or$AEYAE IPCERGGEN tAIERTI AbmEYS Gicu getyuLar vidanges.
carci noma,Acaskdied | ton@ay Jt-ageslofsd histeeoditey nds@sBee £ eapec tdaferyred
Exanpl es t c cle ul r.ot ej e ins. .
Oyel  n- depchden: EPELERS ohrEn 1o A hes BEEFY s ariots Sy splasiased
{)ﬁrti cu: arﬂ%ﬁl%gﬁ;féﬁéhaeﬁpdkilimézﬁvﬁiCfﬁlf@lfr:f%i cﬁ?SPﬁCFmVﬁ}YFweélf: ate
e cyclindepergs NBS£Ss i cnad ewe e i :
Exanp?/es f the ¢ c?i -de endta{lgjl %tnaglﬁkﬂ bq\o 's\éa%gi%lkrlle k.ﬂ?{gfg?nsﬂulz_,
15 pie, Bt Tsd Cahl BSBIOCRRN bRl Ao B tRREE B iRa Ly X ARIRAEHER nEne! ty
of cell cydiech ethe dtiond goudtisitrermidryexydT ¢dsi dyspdasdlaatee wWidtermtimedegr ee
of cell dysp asi @ss££050d5B9EPvERST] @MEQEE?@tBQQiQPphie%i‘:'lfa'sgai nYrgts are

used for a nethod for the early diagnosis of carcinomas and their
prelim narT;FIs)tages, whi ch conpri ses determ ning the overexpression of cell
cycle proteins in a body sanple. According to another aspect of the present

| nventi on, L here Ls cprouided, & mthod fore e, earLy (di99asi & gl ol nomas
and their prefimnaly staged™ precursork’ °Eonpt i si'ig et'érfining the
over expr esgiigih ofleadsel Focy£d & tEyunewor gapedt aiar | yearbody sl @osEherein

the cell %chérﬁg%ﬂ@{ﬁ(o@é A&t oSl 1Y {Smén CYPhiB- dePeRdent KimasRe
i nhi bitor. 1 Decenber 2002 2a

to the fact that up to 30 % of the results of the Pap test

are false-negative.

Therefore, it 1is the object of the present invention to
provide a method by which cervical carcinomas can be
diagnosed early and reliably. In addition, a differentiation
should be possible by this method with respect to benign
inflammatory or metaplastic changes of dysplastic
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preneoplasias.



_The expression "carcinomas and their prelimnary stages" conprises

carci nomas of any kind and origin and prelimnary stages thereof,
respectively. For exanple, they may be carci nomas of the uppgf DeRsmbeRicd?y
tract or anogenital carcinomas, partigcularly the cervical carcinoma. In
connection with the latter, its prelimnary stages, e.g. cervical
intraepithelial neoplasias (CINI-111), carcinonmas in situ (CIS), etc., have
to be ngatipged p%t'alﬁ A AVen it CXRI £55500 cha@NedC S} e heOULBY QLY

pr ot ei ns conpr?ses cell cycle regulatory proteins of "any kind and origin.
For examptecrshéepinedi 48 hBG B&2eYe€tins. In particular, they may be

cycl i n-dependent ki nases which regulate the cyclins. Exanples of the
cyclin-dependent kinases are the proteins k4 and cdk6., Me ticularly,
Chey meibeBERErrl TR BOOS30e iR kFBRG' T HRBIEBFS whi ch
i n turnthaeguledtle tireleyctequldeperyleprokenasesar&xavdesofessed in
cyclin- n kg i phi bitars,: h r i 4, : pl8,
pl19, p2@§£§dg%%%fkvﬁt%Splgn%éi%%r%#gggﬁ%egﬁpnggeggﬁgééiSﬁgébgg§gggnple"
conpri sesa@hy BEdy 3rpgeestah whREK lBeMRSeycIRRTidgi gtk pFereiadlcan be

det e?:t e?qr&%@aa@é?s ghasughe bodynsaypl esagxe bbpodchssBar sar&PHbMAL, Uri ne,
st ool , I quor

,.bile, gastrointestjpal secretions, | bone [row, organ
punct at ES°RTC %fﬁi%legxﬁﬂafﬁ?oﬁgitgg ?%fga?¥?£%I5??¥£%g3F§ ﬁﬁaggf%%sies are
i ndi cat &de Wheyrltihes deiCyetliion depeadegeni k ahasas ciwionds, regglacer vikal
carcino o e rassi S dat } Ni ssi on of
cell cyc el%%%uﬁggoﬁ§ppggté?%%ﬁéggﬁp?Fgggigﬁfﬁ?5bhoggci ﬁcﬁggég&gﬁ?ted for
det ect i ktpasre andvidsidins owhéehl ci| éurdgul Begrdapeot eiths ofyehienr
encodi ngepEiNisn@nd jaihade | i gatd oncef the caidrespeRG NYegBRES, more
respectively. in frder tQ det rmnecan overexg essi,on Ié i S ., obvi ous
thing (RIS The bodl SIRETE tof bet Bkark Hol M CRPE"IERT eshihg body
sanpl e inkh ithi tosrgi aaae eshérproge hesl Py, perSorplGuchl @, sppl @ndagp2be present
in sta i . e r p i o . CYC I
pr ot ei zg%gérﬁifeil%%t%enc?%g gélgggn%lg?e%%?%cﬁge I j‘ér\lltg %hgypégt%?%yl g%/(g{a
r espect Fe@ }a LRy P BP FY LR heVER TR ITL Uh SOPFOL TS | el the dI%RRsible to
use e. gof aibagyfs1abigh are directed against cell cycle regulatory
proteins. These anti bodi es can be used in the nost varying nmethods such as
Western blot, ELISA or immunoprecipitation. It may be favorable for the
ant i bodhesot@ihg tbxeHeotnsehtflofathkeappsiichAnasst éasightbpsrer ubatdex
Pt pofde D/nlPRBS 85t PRPEEPED ok ANSRLIBNOF! chBcRASRLD) RnbiOchbagNOse
carcinonas_early, 1.e. in their prefimnary stages. A further subLect
matt er pfelhwipaegentstavent i orvhidhat esomprisgs f Set@arYyilRg out™8 net hod
accor di §etOxpPEsE DYANLEORe] BUEPCBe Kbto€OIRE | SRSa body3dakptenber 2002 (a)
a reagent for detecting the expression of a cell cycle regulatory protein,
e.g. an antibody directed agai nst such a protein or a nucleic acid coding
for such a protein and parts thereof, respectively, (b) conventional
auxi | i aAgcardantts ansthehaspsctlofi tHegrrssent mventérns thesaiskeoddedd methodrfar opt i onal |y
(c) an ent, for cantpol reactio ,.e.q,,a cell cycle regulatory protein, a
nucl of o IR&RHY SRENARS PhFarangRas st B PHEENAAHAEsS PIrSHaN, CHaBBeR | vel y.  or
a prepa HOiR i of : i i }%qg a slide. The
above s'? gt%%lgeah@;hggt%@xﬁg(cﬂ}Oélgopfgln%?lﬁgl‘;l??tg%dlgﬁﬁrﬁ%ﬁ/{@u% corr?%gbﬁent s of the
kit. Fuwhkssimibeeell oyele oegubatearymadtemdimiresio ntcatlin-depeantletttkinadsa dhihibithral
conponents may be present. By neans of the present invention it is possible
to di agnose carcinomas early. In particular, prelimnary stages of
carci nonas can be detected early. It nust also be enphasized that it is
possible to make a differentiation with respect to benign inflammtory or
met apl asti ¢ changes of dysplastic preneopl asias. Another characteristic is
that the results obtained by a nethod according to the invention are not
subject to a subjective evaluation, so that e.g. the fal senegative results
and fal se-positive results, respectively, of a Pap test or of histol ogical
preparations can be avoided. In addition, the present invention
di stinguishes itself by rapid and sinple handling, so that it can be used
for extensive screening neasures, particularly also in third-world
countries. Thus, the present invention represents an inportant contribution
to today~s diagnostics of cancerous di seases. Brief description of the
drawi ng. Figure 1 shows the detection of the cdk4 overexpression in



'HPV16-transforned cervical carcinoma cells CaSki. The indications 4 h, 8 h,
12 h, 24 h refer to the 31 Decenber 2002 5 tines of cell extract renoval.
The indication co stands far control while arr indicates the 3dddanther 2002
the serum Figure 2 shows the detecti | of the overexpression of cdk6 and
pl19 in HPV16-transfornmed NI H3T3 cells.” The indication co stands far
control. The invention is explained by the foll ow ng exanples. Exanple |:
Det ecti on of the overexpression of pl6 in biopsies of the cervix uteri (A
Paraffin sections having a thickness of 3 to 5 ~cm are produced from 20

bi opsies of the cervix uteri, which conprise all degrees of the dysplastic
progression fromnormal tissue (n=2) via CIN1 (n=4), Il (n=4), Il (n=5)

| esions to the invasive carcinoma (n=5). They are deparaffinized in xyl ene
for 2 x 10 min. and rehydrogenated using ethanol. The antigens are demasked
in 10 mMMcitrate buffer (pH 6.0) in an autocl ave at 110C for 10 mn.

Ther eaft t oug i e r t| «H202 in
PBS. Fol ﬁ‘%\?\n nQQ}? ﬁgg%?§§k| n%é)%#mlﬁt"g%éec?fl ?ce%%l@n# Qnsﬂ%% % ge serum

( Vect ast &PWPRB€e§et<‘é9c¥tq igtpuds ofvemtorkingdornd o@rregln Bamiu ngeﬁremlcawf orni a,

U S. A) atageem taapebst Ur eeEpEc2OvaIPUt 8% r t RE3GAN ONT RS WAGUbgted with
a pl6- speci ?ac m)noclgnal aﬁt?bgd M l\gomar krers Fr enmont Cayflfo‘r}nl a

U. S A) FﬁrFHBOB‘F‘éseﬂ e 'E)*FesLtPé’ce&I ESFPl’ééFﬁﬁi’attl?’t‘fb“rn OFpaPesEratrbr 45
m n. For chheidetmest i onpakttibalptbyant tibody damdidag, actalmttmmlaat edIn

secondar | (DeLse At I Y/ Kit, 386 abgve) is

t hen addéaﬁﬁgcggg}ém tq{%herlgggg qt%h ﬁ%%%%mglé%(r) ary st| b§d§

det ect edBYVikeahs mtrmpx@e@emk aﬁépﬂﬁsaééorﬂblﬁﬂewlt)h thérVent)'astSal n kit
i nstruct ijgng;apd (21691 € egeunt ﬁa%teate b &éﬁEiSHe@%aPéi@Ql%i er's hemal um
sol ution. 31 Decenmbér 2002 6 It shows th an over expressi oh” of pl6
exists in dysplasia cells. It also shows that the intensity of pl6

over expr [ es Wit h e dyshl asi a .

addi ti on%ﬁ§ %%E?Pngsgieﬁl or?\gle{r e(E (?legargégﬁt’gg%gg B opyﬁ o?oé‘ﬁel%g?vi X
uteri. TRelbi gysiles regytatewy n@?@éﬂilfﬁ safieapy king) anglspriginc FeSions of

st ages CENaan(LB —cltfa H)témns Wy and byE1{nsT 18) é’érty\ﬁi'dla@zs | AMapi ve
carci nona ffi rel(sectl 03%1 are tre as descrgbed in (A.

The dat ami_“ﬁdp’gatcé@]l JRsGHha iohgesy Ebt":ithé?ngg %%

i nt ensi t gxamplokogMm= t-:he+-lcty=lﬂ‘iarmﬁaielﬁ{o‘1@lrﬂtl | K103 Blrkl Mﬂétgﬁt&tems
1111899 911810t 201, 7 t hat
pl6 is (?égtﬂ%xpégése }Zﬁ ceﬁ%gs.gofé%@é +la% aj ?hl%ﬁlvam %’e car c?ﬁ%n&é‘ t he
over expression increasing with the degree of dysplasia towards the invasive
car ci noma.



(C) Moreover, paraffin sections from 180 biopsies of the cervix uteri are
treated as described in (A). In addition, the percentage cell nunber is
det er mi ned 31 December 2002 7 which reacts with the above- '
pl6-specific nmonocl onal antibody. A distinction is also nadenﬁg?\l?\gée}ﬁger 2002
HPV- posi ti ve and HPV-negative dyspl asi a3 and invasive carci nonas,
respectively. The data indicated in Table 2 are obtained. Table 2

Percent age. of cells overexpressing pl 6 n average percentage + standard
devi at i on dgRenderg4 . binaseHpn Bfe1¥Bichp7 IxHPYUEBsi tiagedssds ophe 0CI N

|'1'3270. 81&RYr-Rghideatd 76k Ddos 86IPV- posi1¢81865¢ 820yethN-dependent
I116092. 410. 2HPV-1.%§|%%'(.| ve994. 479%1HPV-€OSI I1ve5192. 110. }'I nvasi ve
5.

carci noma LG iR I AP HRERAHO P 1 v 807, BYe o BHE: dBt R of
Tabl e 2 dipal ese 24t pih pl16veedxpr pseédrirrdbot h HPV- positive cells and
HPV- negati ve cells of dysplasias and invasive carcinomas. This result is
confirmed by controls with normal tissue. The data al so show that the

per cent ag&hst ETesTicget eV sAMple" | foreadesswiany thadyetpraplesd in
dyspl asi a Wi dedihe icpas VQe@@n@c@,Q?a- prostikacephgr BA0238c Exespl e 2:
Det ection _of the overexpressjon of cell cycle ulatory proteins in

HPV- t r ans AT e@el‘?é FEEF%Cel??/g%alsa@Qll@Fnd?ﬁe céﬁggd(}a C&}5 c hSRitlm,

t ransf or medriwiet,h BPY&B, ar Bigubt pr ashi ie, t kmsahedmtesefinar useépet Iénd,

Fol | owi ng additjaon m extract re collected at various
times, sulﬁljg}gl théd tggr’%DS%@ “g’nd %f%élnnsf ‘f’g%t‘%toea%v rre?‘r%?%tlﬁaetse? D nt).
The expred§iopsies .cdiy pargeceraf nedmasrag apd yilaprdlesamiseindi¢dated 1000)

from Sant ez hd WL DEEEDER . oEN QRGNS M RS - &g Protelicd s
determ ned wi t.h a nongcl onal antibody against HPV16 - E7 (1 . 50) from

Triton. TRENTECTPSualSi MMRRETFESponses are detected via peroxi dase-| i nked
second anti bodi es and a chem | um nescence detection system (NEN, Du Pont).

L turns gl Uagkeadisdol S ver IREASSEHle( Sherbilbestdn (B M IR £o11'S

are trans > SO as ‘obtai N an expr essi on ;
protein. @&OMlgkprycPyoseingd qamfisesedoelvethads ottigharaneiitedt ed as

descri bed figr (Qeteb@inget ekl Naxbhesaxphessironcef1cdkf-aad pé&uato%y
respecti veIIy, pol ycl oggl ,antisera gl: 800 from San]rla Crug. are_used. As
far as thE®TQEESDE SR GPeifie SBRHALE iEB‘FrI’l f é@@l@‘-‘E‘?’mB LEEFAC Loy Phethe
det ect i on cofrrelsponddnyi deales|, Memspectiyeiyes lar emienc ermedbtamfisrerme i s
made to t%‘%ve%%&é%e E?Eﬁ”%”tt S; UNdEr BB thidg tHE NEoRihrEN@thL kR @nd P19
are overexpress ct . f figure 2 : . i
sample to be examined with a corresponding body sample which
originates from a healthy person. Such a sample can be
present in standardized form. The (over)expression of cell
cycle regulatory proteins can be detected on a nucleic acid
level and protein level, respectively. Regarding the
detection on a protein level, it is possible to use e.g.
antibodies which are directed against cell cycle regulatory
proteins. These antibodies can be used in the most varying
methods such as Western blot, ELISA or immunoprecipitation.
It may be favorable for the antibodies to be fixed on solid

carriers such as test strips or latex particles.

By means of the present invention it is possible to diagnose

carcinomas early, i.e. in their preliminary stages.

A further subject matter of the present invention relates to
a kit for carrying out a method according to the invention.

Such a kit comprises:



31 Decenber 2002 9 Cains 1. A nethod for the early diagxiosis of

caxwl nomas and their prelimnary stages, conprising determ ning tk~e
overexpression of a cell cycle regulatory protein in a body e, wh | n
the cell cycle regulatory protein xs a ¢yclin-dependent Ki naz%nfﬁ?]cmane[rgf)&é
2. The nmethod according to claim~, wherein the carcinomas are those of the
upper resptiratory tract. 3~ The nethod according to claim1l1, wherein the

Caxci . NONBg, ar & 3ROGRML @by CAECAIONRS che dRE-OBLIGY 8£CQT GeRY L9cshal m ~,
wherein the anagenital carcinonma is a cervical car;cinama. 5. The’ nethod
according to amP®H GO RrOEe iRy 48 - GhePdl RREEQAM | AhreeheddestirERase

i nhi bijtdr its ad@f&# eélng@:l:‘l:,e];-i.@ll%rpb\?\hnﬁé;ﬁei?ﬁ%ciﬂglco&in ZEprG-sbllIaedaet hod
according to an .cl ai 0 erein the body. sanple i,s ood,

smear s, sputumpyﬁﬂ%ier’ré’, élé“gzli’fa,"’ttlsi B§Feki| &e5BSH lﬁéH’OW, gast r ai nt est ~i nal
secr et i ons(b)or gamvemtdiatd~s auxblbpsyes ayubiter, | yaphh 7.asThe buttthod,
according to a@éx‘}fie‘ijse,“ BB kel 6et\@her%gl@?h@gogg%gxpresm on is

determined via 'the nucleic acid l'evel'. he met according to any of
clains 1 ti&)6, aheREPRAtt hECHy TRNH TS sitgRGtd oist er &t fled &i £a4lHe p¥6iLein

level . 31 De atdR92 dibtdidheangitad jac Gae th Ngoliong! dJP 8sumhegei n an

anti body directed agai nst cell cycle,requl.ator rotein js enployed for
the d.eterm natplr.ocgﬁgn. Capg | BR%k fz_'lh%%ﬂf;i ng¥% C¢HEYFY hod Fecofidi ng
to any of clai pereparatdoncompr iceildg: €ay. am anbisde cakbcréagentr f orlihe

expression of g;celd gyl glriggul atory protein, the cell cycle regulatory
protein beiz~g a cyclinydependent kinase inhibitor, (b) conventional

auxiliary agents, such as buffers, carriers, markers, and optionally (c) an
agent for RNHARIve @rGltdedRhts apply correspondingly to the individual

components of the kit. Furthermore, one or several

representatives of the individual components may be present.

By means of the present invention it is possible to diagnose
carcinomas early. 1In particular, preliminary stages of
carcinomas can be detected early. It must also be emphasized
that it is possible to make a differehtiation with respect
to benign inflammatory or metaplastic changes of dysplastic
preneoplasias. Another characteristic is that the results
obtained by a method according to the invention are not
subject to a subjective evaluation, so that e.g. the false-
negative results and false-positive results, respectively,
of a Pap test or of histological preparations can be
avoided. In addition, the present invention distinguishes
itself by rapid and simple handling, so that it can be used
for extensive screening measures, particularly also in
third-world countries. Thus, the present invention
represents an important contribution to today's diagnostics

of cancerous diseases.

Brief description of the drawing.

Figure 1 shows the detection of the cdk4 overexpression in

HPV16-transformed cervical carcinoma cells CaSki.
The indications 4 h, 8 h, 12 h, 24 h refer to the



11. The kit according to claim 10, whereip the reagent is an antibody
directed against a cell cycle regulatory protein, the cell cycle regulatory
protei.n being a cyclin-dependent kinase inhibitor. 12. The kig @§§é BErQQOéO
claim 10, whereiln the reagent is a nucleic acid coding far a ce cycle
regul atory protein or ragnents thereof, Sthe cell cycle regulatory protein
being a cyclin~r~ependent ki nase inhibitor. The kit according to any of

claims 110 to J.2, wherein. the agent is acell cycle; regulata;ry protein
or a nucleic aC|d(xﬂﬂWEFf8? iceldr FFtaRRInt Se 1P kot The hdDgirptign| go

regul atory protein heiagi@~cyeki n&;en%dentwkkimsearﬁhl Bnboeatks. The Kit
according to any of CC# itms 100§q: e\/\/nuerei n the agent is a cell
preparation or dells Ketdn 1§ fist “}1\(L ASs% ALa9. A, .

. Aae. AYN?. AFus. A A" _. A ALAI]_ yz\] PVZ_| wr mhc] X] c<al] c<a] ca] ca] ca] ca] caV] c

a] ca caiacaﬂaif@] salaaleal eal cakeabeabsabeakeal caksahpakeal 63l eal cakgal cal c

<al O

Phiyt{t11h)y"z"{vql f and cajica] ¢a] d@m}'m]tmaa]rmaﬂmaﬂamUNGHBﬂ[‘Ga]m]]m] cghea] ca] c

a]ca]ca]ca]ca]ca]ca] C@g€ ] """#'(((**(**x+ ), +, -- A

k-.000W02/ 35\ 5nbo5vby ﬁhlf ca &%iéaca %?ba]ca]ca]ca]ca]ca]ca]ca]ca

]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]caly66777*89x999

<<=>>000VPRL 35\ SexboixBy S weabrd Md e atd aalealnlhakeaksakeaksal ca) ca] ca] cal

ca] ca] ca] ca] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJca] ca] caA dE

O*1 10%m& ()-!10%& ()-3 !10%& ()-S10%r& ()-$sYL0%r& () -

F- 109%&' () - Exaiyt¥s HLOYR' ( )DetEdbibim dinstlye 1@ea expr2b@¥eR’ (£ 2 piem&n() -
.110%m& ()-@ hdYNC 10 10, 10)f 109%&' ()-!!109%& () - Sy

"109& ()-zI!10%& ()- @ 10U@RSiegisEstPouegrrix y5erd

10LL! 109&' ()- " f!109%&' ()- 109%&' ()-#9Z10%& () - aabcdE:/

"(A) Paraffin sections having a thickness of 3 to 5 um are
produced from 20 biopsies of the cervix uteri, which
comprise all degrees of the dysplastic progression from
normal tissue (n=2) wvia CIN I (n=4), II (n=4), III
(n=5) lesions to the invasive carcinoma (n=5). They are
deparaffinized in xylene for 2 x 10 min. and
rehydrogenated using ethanol. The antigens are demasked
in 10 wmM citrate buffer (pH 6.0) in an autoclave at
110°C for 10 min. Thereafter, the endogenous
peroxidases are inactivated using 0.25 % H,0, in PBS.
Following the blocking of unspecific binding sites with
horse serum (Vectastain ABC detection kit, Vector
Laboratories, Burlingame, California, U.S.A.) at room
temperature for 20 minutes, the sections are incubated
with a pilé-specific monoclonal antibody (Neomarkers,
Fremont, California, U.S.A.) in the presence of 3 %
fetal calf serum at room temperature for 45 min. For
the detection of the plé-antibody binding, a
biotinylated secondary antibody (horse anti-mouse IgG,
Vectastain kit, see above) is then added for 30
minutes. Thereafter, the bound secondary antibody is
detected by means of the reagents and in accordance
with the Vectastain kit instructions and a core
counterstain 1is carried out wusing Mayer's hemalum

solution.
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pl6é overexpression correlates with the degree of cell

dysplasia.

(B) In addition, paraffin sections are prepared from 78
biopsies of the cervix uteri. The biopsies relate to
normal tissue (n = 12), dysplastic lesions of stages
CINI (n = 15), ITI (n = 14) and III (n = 18) as well as
invasive carcinomas (n = 19). The paraffin sections are
treated as described in (A). The data indicated in
Table 1 are obtained.

Table 1

p 16 expression intensity

histOlogY n= - + ++ +++
normal 12 9 3

CIN I 15 10 3 2

CIN II 14 1 4 9

CIN III 18 9 9
CxCa 19 1 18
total 78 20 10 21 27

It follows from the data of Table 1 that plé is
overexpressed in cells of dysplasias and invasive
carcinomas, the overexpression increasing with the

degree of dysplasia towards the invasive carcinoma.

(C) Moreover, paraffin sections from 180 biopsies of the
cervix uteri are treated as described in (A). In
addition, the percentage cell number is determined
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which reacts with the above-mentioned plé-specific
monoclonal antibody. A distinction is also made between
HPV-positive and HPV-negative dysplasias and invasive
carcinomas, respectively. The data indicated in Table 2

are obtained.

Table 2

Percentage of cells overexpressing plé

n average percentage
+ standard deviation

CIN T 32 54.9 + 24.0
HPV-negative 17 54.0 + 27.2
HPV-positive 15 55.9 + 21.0

CIN IT 32 70.8 + 18.9
HPV-negative 14 76.0 + 15.8
HPV-positive 18 66.8 + 20.5

CIN IIY 60 92.4 + 10.2
HPV-negative 9 94.4 + 7.5
HPV-positive 51 92.1 + 10.7

Invasive carcinoma 58 97.8 + 5.2
HPV-negative 5 96.4 + 8.1
HPV-positive 53 97.9 + 4.9

The data of Table 2 disclose that plé is overexpressed in
both HPV-positive cells and HPV-negative cells of dysplasias
and invasive <carcinomas. This result is confirmed by
controls with normal tissue. The data also show that the
percentage of cells reacting with pl6é increases with the

degree of dysplasia towards the invasive carcinoma.
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Example 2: Detection of the overexpression of cell cycle

regulatory proteins in HPV-transformed cells

(A Cervical carcinoma cells CaSki which are transformed
with HPV16 are cultured in the absence of serum for 72
h. Following the addition of serum, cell extracts are
collected at various times, subjected to SDS-PAGE and
transferred to PVDF membranes (Du Pont). The expression
of cdk4 is determined using polyclonal antiserum (1

1000) from Santa Cruz. Furthermore, the expression of

HPV16 - E7 protein is determined with a monoclonal
antibody against HPV16 - E7 (1 : 50) from Triton. The
individual immune responses are detected via
peroxidase-linked second antibodies and a

chemiluminescence detection system (NEN, Du Pont).
It turns out that cdk4 is overexpressed (cf. figure 1).

(B) NIH3T3 cells are transformed with HPV16 so as to obtain
an expression of HPV16-E7 protein. Cell extracts of the
transformed cells are obtained and treated as described
in (A). PFor detecting the expression of cdké and pl9,
respectively, polyclonal antisera (1: 1000) from Santa
Cruz are used. As far as the detection of the
expression of HPV16-E7 protein and the detection of the
individual immune responses are concerned, reference is

made to the above statements under item (A).

It turns out that cdké and pl9 are overexpressed (cf.

figure 2).
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1. A method for the early diagnosis of carcinomas and
their preliminary stages, comprising determining the
overexpression of a cell cycle regulatory protein in a
body sample, wherein the cell cycle r&agulatory protein
is a cyclin-dependent kinase inhibitor.

2. The method according to «c¢laim 1, wherein the
carcinomas are those of the upper respliratory tract.

3. The method according to claim 1, wherein the

carcinomas are anogenital carcinomas.

4. The method according to c¢laim 3, wherein the
anogenital carcinoma is a cervical carginoma.

S. The method according to any of claimss 1 to 4, wherein
the cyclin-dependent kinase inhibitor 1is a protein
pla, pl5, plé, pls, pl9, p2l or p27.

6. The method according to any of claims 1 to 5, wherein
the body sample is blood, smears, sputum, urine,
stool, 1liquor, bile, bone marrow, gastrointestinal
secretions, organ punctates or biopsies and/or lymph.

7. The method according to any of claims 1 to 6, wherein
the overexpression is determined via the nucleic acid

level.

8. The method according to any of claims 1 to 6, wherein
the overexpression 1is determined via the protein
level.
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cycle regulatory protein, the cell cycle
regulatory protein being a cyclin+dependent kinase
inhibitor,

(b) conventional auxiliary agents, such as buffers,
carriers, markers, and optionally
(¢) an agent for control reactions.

11. The kit according to claim 10, wherein the reagent is
an antibody directed against a cell cycle regulatory
protein, the cell cycle regulatory protein being a
cyclin-dependent kinase inhibitor.

12. The kit according to claim 10, whereim the reagent is
a nucleic acid coding for a cell cycle regulatory
protein or fragments thereof, the cell cycle
regulatory protein being a c¢yclin-dependent kinase
inhibitor.

13. The kit according to any of claims 10 to 12, wherein
the agent is a c¢ell cycle regulatory protein or a
nucleic acid coding for it or fragments therecof, the
cell cycle regulatory protein being alcyclin-dependent
kinase inhibitor.

14. The kit according to any of claims 10 to 12, wherein

| the agent is a cell preparation or tells fixed on a
slide.



