ONyXO0JCH JICBOCTOPOHHEH JIOKAAM3ALMH, YTO, BO3MOXHO,
SBJSETCH OTPAXKCHHUEM OAHOTO M3 MPEANOJATrdEMBIX MeXa-
HU3MOB peanunsauuu sdexTa, BITEKAOWEro U3 oco0eH-
HOCTEH B3aMMOACUCTBHMS IMPOTHBOOMYXOJEBHIX MNpcHapa-
TOB C 3aKTUBMPOBAHHBIMU KJICTKAMH LICHTPAJIbHON JUMQbI.

3. Nocne nposencuus AJIXT oTHocHUTEAbHOC coacpxa-
Huc T-KJICTOK M ux cyOnonysisiuuil, KJAETOK, JKCIPCCCH-
PYIOWINX JHHUCH HCOTPAHUUCHHBIC MAPKEPHI, d TAKXC aK-
THUBMPOBAHHBIX UHUTOTOKCHUYECKHUX KJIETOK KOMITCHCATOPHO
YBCAMUYMBACTCA M AocTuract HOpMbl (T-nuMdountsr u
KJCTKM € JIMHMS-HCOrPAHMUCHHBIMM Mapkepamu) Jambo
Jaxe npeBblacT uxXx (AKTMBUPOBAHHBIC/ LMTOTOKCHUYE-
CKUC JUMGOLHUTHI), UTO MPOMUCXOTUT 334 CUCT BOBJCUCHUS
B AU dCcpeHIUPOBKY KJICTOK-NPCAIICCTBEHHMKOB.,

4. NK-knetku u kaerkd, Hecymue peuentop Kk 1L-2,
OKa3bIBAOTCS HAMbOJICE UYBCTEBUTEABHBIMU K [POBOAMMOA
OPOLCAYPE, MOCKOJbKY CHUXAKTCA KAK MX aOCOMIOTHOE
KOJIMYECTBO, TAK W [0/ CPeOu APYrux JAuMMOLUTOB.
CHuXeHMe Pu-IL—2+—nnM¢ounTos C/CAYCT PACLCHUBATD,
NO-BUANMOMY, MOJIOXKUTE/IbHO, TAK KAaK Y JAHHOM IPYIHIbI
OO/IbHBIX MX KOJMUECTBO MCXOAHO MOBBILICHO, YTO KOppE-
JIUPYET C pacCHpOCTPAHCHHOCTBIO MPOIECcca.

5. Paspaboraunnie merogst AJIXT u JXTBK npen-
CTaBJASIOTCH AACKBATHBIMH  OCHOBHBIM  TPeOOBAHMSIM,
HPCABIBISCMBIM JICKAPCTBEHHOMY KOMIIOHCHTY KOMOMHHM-
POBAHHOIO JICUCHUS MECTHO-PAcpOCTPAHEHHBIX DOPM He-
MEJIKOKJICTOYHOTO Paka JICFKOTO C TOUKM 3PECHMS KAK Tie-
PEHOCHMOCTH, TaK ¥ HENOCPCACTBCCHHOTO MPOTHBOOIYXO-
nesoro adekra.
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Pcrunobnacroma (RB) peakas 3noxauccrscHHas omy-
X0JIb CCTYATKM 71a3a y ACTCH paHHero Boapacra. Yacrora
BO3HUKHOBCHMY Oy X0JI1 COCTABJISICT 1/14—
1/34 Teic. HOBOpOXACHHBIX [6 ). Passuruc onyxonu obyc-
JIOBJICHO MyTauusiMu B reie RB, soxaanszosanHom B mpo-
KCMMAJBHOH  YAaCTM  JUIMHHONO  IJIEYa  XPOMOCOMBI

13 (13ql4.1). IMokasana saxHas ponb AcACUMIt pa3ny-
HOM MPOTSKCHHOCTH U JIOKAJM3ALUN, OIPUBOASILMX K pa3-
suTnio onyxonu. [Ipumepno y 40% nauucuros 3aboncea-
HUE TCHETUYCCKM ACTCPMUHUPOBAHO, T.C. OONBHBIC 4BJISI-
HOTCA HOCUTC/ISIMUA aToIornucckoro recua RB. [Mpu otom B
309 cayuyacB MyTauus BO3HMKACT BICPBHIC B MOJIOBBIX
KJICTKdX OXHOro u3 poaurciac u amwb B 10% nacacnosa-
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Retinoblastoma (RB) is a rare malignant tumor of
ocular rctina in early childhood. Tumor incidence is
1 per 14,000—34,000 newborns [6]. The tumor devel-
ops due to mutations in the RB gene located in the
proximal rcgion of the chromosome 13 long
arm (13ql4.1). Deletions of various length and loca-
tion contributc greatly to development of the tumor. In
about 409, of the patients the disease is determined
genetically, i.c. the patients have a pathological RB
gene. In 309, of the cases the mutations occur in germ
cells of onc of the parents and in 10% only thc tumor
inhcritance is traced in 2 or 3 gencrations of the fam-
ily. In 10% the discase cannot be detected in the par-
cnts duc to incomplete penetrance.




Tadamua

Table

BhIAIBJICHHMC JICJICIIMOHNBIX BAPUANTOB ceMeitbIX (opM RB 110 PE3y/IbTaTaM UHTOrCHETUYECKOTO K MOJICKY IS PHO-TCHETHUYCCKOTO HCCIE0BARMIA
Familial RB deletion variants detected by cytogenetical and molecular genetical study

MeTop nccneposaHus

BonbHbie RB

340pOBblE POACTBEHHUKN

obcnepoeaHo BbIABAEHO obcnepoBaHo BbISIBEHO
aeneunn aAeneunin
LiuToreHeTnyeckui 78 3(3,8%) 37 0
Cytogenetical
MonekynapHo-reHeTudecKun 28 6 (23%) 38 0
Molecular genetical
KoMnnekcHbi yuto-, 26* 7 (27%) 38 0
MONeKYNSpHO-TeHeTUYeCKun
Complex cyto- and molecular
genetical
Method of study examined deletions examined deletions
detected detected
RB patients Normal relatives

B ceMbe OHONO HAIMEHTA ¢ 1JMTOFCHETHUCCKH BBIMBJICHHON JCACINC GJ0T-THOPHMAN3ALIMOHITRIN JIO30BBIA AHAING HE 1POBOJIMIICH.
* ‘Therc was no blot hybridization dose analysis in the family of onc patient with a cytogenetically detected deletion.

HUE Onyxoanm (MyT4UMHM) MOXET ObIThb MPOCACKCHO B 2
i 3 nokonckusx cembu. B 109 cnyuaes 3abosicsaHuc
Yy pOIlPITCJ'ICl‘/'l HEC MNMPpOaBASICTCA BCJACACTBUC HEMOJIHON nc-
HCTPAHTHOCTH.

HaCTOSIU.[CC COO6[I.[CHMC NOCBILUICHO OLUCHKC BKJidga Ac-
JIELMOHHbIX BapuantoB RB B ¢opmupoBaHuc HACJICACT-
BCHHOH npeapacrnoJOXKCHHOCTH K 3860}[683}1“}0.

OcHOBHOH LEJBIO ZAHHOIO UCCJICAOBAHUA ABHUJIACH [1]4(1)—
¢epeHumanbHas QMAarHOCTMKA HACJACACTBCHHBIX ¢hopm RB
Ha OCHOBEC KOMILJICKCA MCAMKO-TCHCTHYCCKHUX, LUTO- U
MOJICKYJIAPHO-TCHETHUCCKUX [MapaAMETPOB.

HpPI 9TOM pCHIAJIUCH CACAYIOLINUC 3aAayu: BBLIBJICHUC
JIML C HACJCACTBCHHOM MNpEexpacnoiaoXCcHHOCTbIO K RB;
BbISIBJCHHUC CCMCH ¢ LHMTO- ¥ MOJICKYJSAPHO-TCHCTUUCCKH-
M# acacuusamu B reHc RB; onpexencHue pucka BO3HUMKHO-
BCHHUA MOBTOPHOIro Cayuasd 3860}1CB'¢1HH91 Y 4YJACHOB CCMbW;
(OpMHPOBAHME HA ITOI OCHOBC AUCMAHCCPHOrO PCTUCTPA
Jg, ¢ HaCJICIlCTBCHHOﬁ OTATOICHHOCTBIO K DTOMY 32160HC-
BAHWIO.

Pcluenune nocraBjCHHBIX 3ajad rno3soJIUJIO B LICJIOM pi-
J€ CeMCil MporHo3upoBaTh 3a001EBAHNUC, AATh PCKOMCHAA-
1IIMA KaK AJst NPCHATAJbHOW, TAK W [UIsl PAHHEH, B TOM
yucac ILOKHMHM‘{CCKOIyl, AUATHOCTHKH OMYyXOJHU, YTO 6y}1CT
CﬂOCOﬁCTBOBaTb yCnexy B JICUCHUUN ITOrO THAXKCJIOro 3360‘
JICBAHMSL.

Marepnanbl ¥ MeTo/ibl. Bonbiibie ¢ HacaeacTselHbiMu Gopmamu RB
ObUIM OTOOPARBI YISt UCCIE0BAHMS NP MEJIMKO-TEHCTUHECKOM KOHCYJIb-
TUPOBAHUM B PadJIMUHBLIX ClEUMAJINIUMPOBAHHBIX KJuHMKax: OHLL
PAMH, UucturyTe raasubix fonczueit nM. Fensmroasna (Mocksa), Ka-
sdaxckom HUWM rnazumix Oonesnett (Anma-Ara). Beero obcienosano
78 GosibHBIX M 38 3/10pOBbIX POCTBEHHUKOB U3 55 ceMeilt.

L1MTOrEHETUUCCKME MCC/ICAOBAHMSE IIPOBY/IMIIA HAa XPOMOCOMAaX JIMM-
¢ounrtos nepudpepuueckon kposu. Jlnddepenumnanbuyio 0OKpacky 1upo-
BOAMIM TI0 CTanapToit Metoamuke GTG. B kaXkioM ciiyuae aHajmadupo-
Banu He menee 50 xJeTok Ha crajMu panHed mertadasbl.

MoJekyasipHO-reHeTHueckne Metoasl. JIHK Boiensnm m3 sacp jei-
KOUMTOB  1iepudepuucckoil  KPOBM,  TWPOJM30BAIM  PCCTPUKTAZOMN
HindIII 5 xonuenrpauun 5 en/mxr JIHK. Iocne anextpodopesa m feHa-
typauun B reje JIHK nepenocunm Ha neinonossie ¢dunptper Hybond

Wt

1

1)

Puc. 1. Xpomocoma 13 u3 kapuoruna uetbipex KNETOK
2 GonbHeIX RB (a2 1 b).

CTpenkoit ykazaHa nokanusauns peneumnih 13q14.

Fig. 1. Chromosome 13 from four cell karyotypes of 2 RB
patients {2 and b).

The arrow shows location of the 13q14 deletions.

This report evaluates contribution of RB deletion

variants to hereditary proneness to the disease.

The main purposc of this investigation was differcn-

tial diagnosis of RB hereditary forms based on a sct of
medical genctical, cytogenctical and molecular geneti-
cal paramcters. The study was aimed to detect pcrsons
with hereditary proneness to RB; to detect families
with cytogenetic and molccular genetic deletions in the
RB gene; to evaluate the risk of repeated disease in
members of the families; to make up a register of per-
sons with hereditary proneness to the disease.

On achieving these objectives we could predict dis-

casc occurrence in a number of families, give recom-
mendations both for prenatal and early (inclusive of
preclinical) diagnosis of the tumor which would con-




("Amersham”) no merony Caysepna [7]. B kauectse 301108 6bUIM MC-
10JIb30BAHbBI JiuarHocTuueckas npoda pll 3—8, sbipesannas usz rena RB
no caunrty pectpuknmu HindIll [4] w1 komiiementapuast yusactky 4-ro
ok3ona rena RB, a takxe kourpossnas npoba p9DI11 [2], naxoasuuasics
amcransnee (13922) w ve 3atparusatomas obaacts rena RB. Tubpum-
3alMOHHAS CMCCh COfEpKasa cpasy jBe Meuenbte n1pobor. JIHK 30108
METHJIM C MCHOAB3OBAHMEM CIIYUainoi satpaBku [5].

Mostekyssipubic  11poOb1 - ObuUtK 1I06E3H0  1TPEJIOCTABACHBI  J1-POM
M. Laland wn3 Children Clinic (bocror, CIITA) u upod. W.C. Cavenee
m3 Ludwig Institute for Cancer Rescarch, McGill University (Monpe-
anb, Kanana).

PesyabTathl ucciaenosaHusi v ux oOcyxjaenue. [Ins
U3yucHus aeacuun B rcie RB Obiiv 0ToOBpaHsl nauycHTH
C PaHHMM BO3PACTOM Hauasaa 3abosnceaHus (qo 6 mcc), B
TOM YHCJIE JCTH C BPOXACHHOI RB, GonbHbiC € ABYCTOPOH-
HUMU WM MYJbTHUJIOKYCHBIMH (DOPMAMHU OMYyXOJIM, & TAK-
XC BCC MAUMCHTHI, MMcIouIne GOJIbHBIX dHAJIOTHUYHOIM oMy~
x0Jb0 poactBeHHUKoB [—III creneun poacraa.

[Ipu ananusc xpomocom 115 nauucaToB M3 55 cemcei
(51 GonbHOI ¢ aBycToponncit RB, 27 — ¢ 0aAHOCTOPOHHCH
1 37 300pOBBIX POACTBCHHUKOB) ACJACUMS YUYACTKA AJMH-
HOro nucuya xpomMocomsl 13 BbisiBicHA Y 3 GO/IbHBIX C ABY-
croponnci RB (cm. tabanuy; puc. 1). Jlenenun 3axpartoi-
Banu cermcHTH 13q14.1—13q14.2. B 2 cayuasx saGone-
BAHHUC HOCUJIO CCMCHHBIN XapaKTCp, OAHAKO Y POHUTCICH
NpH LUTOTEHETUUCCKOM MCCJACAOBAHUM ACJACLMUA BBISIBJIC-
HO He Gbuto. Takum 06pa3oM, y BCCX NALMEHTOB C MPOTS-
KEHHOW ACACUMCH BbISIBJCHHAS MyTAaUMs HC yHACaAcI0Ba-
HAa OT POXMUTEJCH, T.C. BO3HMKAA de novo. OTCyTCTBUC AC-
JIELMH Y POOMUTCIACH MpH ceMeiHbix dopmax 3aboncBanus
MOXCT ObITb 00yC/n0BACHO AByMs mpuumHamu: 1) cemeil-
Has arpcraumsa 3a00/ICBAHHMS HE CBSI3AHA C HACJCACTBCH-
HOW NpCApacnooXCHHOCTBIO; 2) 3a00JICBAHUC B CCMBE
HACJICAYCTCH, HO CLCTIJICHO HC C ACACLIMCH, 4 C HCHM3BCCT-
HOM Ham myTauucit B reie RB y ogHoro #3 poaurenci. He
MCKJIIOUCHO TAKXE, YTO BOIHWKHOBCHMUC ACJICLHMU B [CHE
RB kak-To CBSI3aHO C HAJIMYMCM B HCM MyTalu#, NPUBO-
AsLIEe K pa3BUTHIO 3a00s1cBaHMS.

Crenyromwum 2TanoM MCCACAOBAHUS ObIJIO BHISIBJICHHE
mukpogencunii rcia RB ¢ ucnonb3osanucm 6a0T-rnbpu-
AUM3AaLMOHHOro J030BOro aHaausa. s aroro nposoauan
6s0T-rubpuansaumo ¢ amaroctnucckum JHK-30Hzom
pH3-8 u xonTposbHbiM 30HA0M pIDII.

beito npoananusuposano 64 obpasua JHK 25 Gonk-
ueix RB u 38 wux 3popoBeix poacreenunkos u3 19 cemeit.
Y 6 60abHBIX B § CEMbAX OBUIO BBISIBACHO YMCHbIICHHMC
MHTCHCMBHOCTH ruOpuansaumu 30ua pH3-8, ceuacTeaber-
BYIOIICE O HAJUUUK Y HUX MUKPOAEICLMHU.

B cembe F-1.6 (puc. 2), ucxons u3 dakra cemcitHoro
Hakonnenud RB, paHHero Hauasna 3a60/1CBaHNS U ABYCTO-
POHHOCTHM TIOPAXXCHU S, Obla MPEANOS0XEHA HACJCACTBEH-
Has dopma 3abosieBanusa. LIMTOrCHCTUUCCKMI aHAMMS HE
BBIIBMJI AEJCUMH HU Y OAHOrO ujncHa cembu. [lpu Gaor-
ruOpMIM3aLMOHHOM 030BOM AHAIM3C B DTOM CCMbC MHK-
poaeneuust H3-8 6pi1a BhigssicHa y 6onbHOI MaTepu U ce
GoneHoro pedenka. Takum obpasom, ObiT MOATBCPXACH
HACJIENCTBEHHBIN xapakTep 3a00/7CBaAHMS B AaHHOI CCMBC.
epMuHanbHas (B NOJOBBIX KJACTKAX) ACACUMS BO3HUKJIA
Yy MaTtepy U YHAcjAcaoBaHA jaodepbro. Puck noBTopHOro
POXICHUS 6OJIbHOrO pcOEHKA B AaHHOM CEMbC COCTABJSCT
50%. Bonpnas mous Takxe ¢ BeposTHocThiO S0% Oymct
nepefasaTh 3aboseBaHue CBovM Oynymum aetam. 3gopo-

F-1.1

@D11) 23 Kbp— ¢

b

(H3-8) 1.5 Kbp _

Puc. 2. Pesynbrarni 6nor-rubpuansaumonHoro pno3osoro
ananu3a c npobamu pH3-8 u p9D11 B cembax BonbHuix RB.
NHuTeHcuBHocTL rbpugusauunm pguarHocTMuyeckoroe 30HAA
pH3-8 B uccnepnyemoit [1HK cuukena no cpaBHennmio ¢ KOH—
Tponbron [1HK 3nopoBLIX poacTBeHHUKOB B 2 pa3a.

TeMHble kBagpar n Kpyxok — 6onbHble RB; Genble kBaapar u kpy-
XOK — 30POBbIA POACTBEHHUK.

Fig. 2. Results of blot hybridization dose analysis with
probes pH3-8 and p9D11 in families of RB patients. The
intensity of pH3-8 diagnostic probe hybridization in the DNA
studied is twofold lower as compared with the control DNA
from normal relatives.

The dark square and circle represent RB patients; the light
square and circle represent normal relatives.

tribute to succcssful treatment of this very serious ma-
lignancy.

Materials and Methods. The sclection of patients
with hereditary RB was performed at medical genetical
consultations in special clinics such as CRC RAMS,
Helmholtz Institute of Ocular Diseases (Moscow), Ka-
zakh Institutc of Ocular Diseases (Alma-Ata). The
study was carricd out in 78 patients and 38 normal
relatives from 55 families.

The cytogenctical investigations were performed on
peripheral blood lymphocytic chromosomes. The dif-
fercntial staining was performed by the standard GTG
technique. At Icast 50 cclls at carly mctaphase werc
studied in cvery casc.

Molecular Genetical Methods. DNA was isolated
from perypheral blood leukocyte nuclei. The DNA was
hydrolyzed with HindlII restrictase at concentration
5 u/ug DNA. After clectrophoresis and denaturation
in gel the DNA was transferred onto Hybond (Amecr-
sham) nylon filtcrs by Sothern’s technique [7]. The
diagnostic probes pH3-8 complementary to the RB
exon 4 region werc cut out from the RB genc in the
HindlIl restriction sitc [4], the control probes
p9D11l [2] were taken from segments (13g22) distal
and not adjacent to the RB gene region. The hybridi-
zation mixturc contained both labcled probes. The
probe DNA was labcled by random priming [5].

The molecular probes were kindly provided by
Dr M. laland from Children Clinic (Boston, USA)
and by Professor W.C. Cavence from Ludwig Institute
for Cancer Research, McGill University (Montreal,
Canada).

Results and Discussion. The study of RB gene dele-




BHIiA OpaT HE SIBJASIETCS HOCHTC/ICM MATOJOTMMUYCCKOTO ICHa.
Puck poxacuus GonbHoro RB pcOenka 8 cro 6yayiuci
ceMbe paBeH OOILENONy/IsLHOHHOMY .

B 2 ceMbsIX LIMTOrCHCTUUCCKMM AHAIN3 TAKXKC HC BHISIBU
HAPYILEHUI HU y ONHOrO M3 WICHOB CCMbU. TE€M HC MCHCC
BHOBb BO3BMKLIAsA MuKpojeacius H3-8 Obiia BeisiBaCHA npy
6s0t-rubpnnmsauun y 2 GosbHbIX ¢ aABycTopoHHc# RB ac-
Teit, HO He y ux poauTteaci (em. puc. 2, F-1.5). Takum 06-
pasom, myTtauust de novo BO3HMKAA B KJCTKAX MOJIOBOrO My-
TH OJHOTO M3 POAHUTCJACH.

B cembe F-1.1 Mukpomcacuus BbISIBJCHA TOJBKO Y
G0/IbHOrO OTLA; ¥ €ro 6o/bHOM AOUCPH MUKPOACICLMS HC
obHapyxcua. [In1a o0bSCHCHHUS MOJYUYCHHOrO pC3yabTaTta
MOJXHO NPEANOJIOXKHUTh HAJMUMC COMATHYCCKON PCKOMOU-
HAUMH, B PE3yJIbTATE KOTOPOM MCUC3NA ACIACLMS, HO HC
MPOM30ILJIO BOCCTAHOBJCHMC (pyHKumu rcHa. Bosce o6-
IIMpHAs ACACUMS, 3aTpoHyBiuas obnacts 13ql4.1—
13q22, sxmouarougyio caitr 9D11, u "mackupyiowas™ yT-
paty "103b" €HA, B AAHHOM Cyyac Ob1a UCKIIOUCHA NPH
UMTOrCHETUYCCKOM AHAJIM3C.

Y 1 pebenka ¢ aBycropoHHcit RB uurorcHeruuc-
ckag aciacuuda 6pina nmoaTBecpxacHa npu 6g0T-rHOpuU-
AM3ALHH.

Pe3yabTaThl BHISBJACHUS [ACJCLMOHHBIX BapHaHTOB B
ceMbsix OosbHBIX RB HAa OCHOBAHMHM LIMTOrCHETHUYCCKOIO U
MOJICKYJSPHO-TCHETUUECKOTO UCCACAOBAHMH, TNPOBCACH-
HBIX B JaHHOM pabore, mpeactasiacubl B Tabauue. Kak
BUIHO, CEMENHAd Y4acToTa AC/EIMOHHBIX BAPHAHTOB 3a00-
JIeBaHUA cpeau obcnenoBaHHbix HaMu 19 cemeit gocratou-
HO BbICOKA M coctasuaa 6 n3 19, wm 319,.

PelucHue nocTaBaeHHbIX 3aAa4 MO3BOJMIO B UCIOM psi-
Je cecMell nporHo3upoBath 3abosncsanue. Bo Bcex cayuasx
obHapyxenusa aencuuil Obuta mposeacHa anddbepeHuM-
a/ibHAs AMATHOCTHMKA HacicACTBeHHBIX opM RB, sbigBae-
Hbl JIMLA € HACJACACTBCHHOM MPEAPACIONOXKEHHOCTBIO K
RB, ornpenencH puck BO3HMKHOBCHUS NMOBTOPHOIO C1yuas
3a00/IEBAHNS Y UJICHOB KaXKAOW CEMbH, AaHBI PCKOMCH/IA-
UMK KaK Ui MPEeHaTaJbHOW, TAK W AJ9 paHHEH, B TOM
YNCAC JOKJUHHUYCCKON, AMATHOCTUKM OMYyXOoJu, chopMu-
pPOBAH HA JTOM OCHOBE AMCMNAHCEPHBIM PCTUCTD JHL, C Ha-
CNEACTBEHHOM OTSTOLIEHHOCTBIO K OTOMY 3a00JICBAHMIO.
[Tpn Haauuum 3a60/1€BAHUS Y OOHOTO M3 POAMTC/ACH M 00-
HAPY>XCHUM MUKPOACICIUN Y OOIbHOr0 pcOCHKA PUCK IJis
nocacayoumx cubcos pasch 45—509,, Tak Kak B JTOM
cayuac Mukpoaeieuust uMmcet Mecto B 509, nosoBHx kie-
Tok GonpHOro ponuteas. B cayuac HaciemoBaHus MyTa-
unu (B CEMbC MOpPaXcHbl ABa M Ooace cubcoB npu ABYX
300POBBIX POAMTEASX) PUCK A/l TOCAECAYIOLMX CHOCOB
Takxe paBcH 45—509%,. [Ipn BHOBb BOSHHKILEH MYTaLUK
DPUMCK I/ NOCACAYIOIMX CHOCOB PABCH TOMYJSLIMOHHO-
my — 5% (11

Mo nauHem awmteparypsl [3], uacrora pencumit y na-
UMEHTOB C HACAEACTBCHHBIMU (bopMamu 3a00/1€BAHUS CO-
crasasger 20—309, (no wawuM panubiM, 31%). Boamox-
HO, 4TO pacluupeHue Habopa 30HIOB MOXET YBEJHUHTD
OOMIO ACNEeUUOHHBIX BapuaHTOoB RB, omHako He caemyer
0XHJaTb, YTO KOMIUIEKC MyTauud B rene RB uenmkom
HUCYEPNBIBACTCH ACACUUIMH.

Takum obpazom, BhisiBACHKE Aeneuuit reHa RB moxer
SIBJISITBCS JIMILB YACTHIO B KOMIJIEKCHOW JMATHOCTUKE Ha-
CJIEACTBEHHOM mpeapacnonoxcHHOCTH K RB. [lpumeHenue

tion was performed in paticnts with diseasc occurrence
at carly (under 6 mo) age including children with
congenital RB, paticnts with bilateral and multilocal
tumors and all patients having grade I—III relatives
with RB.

Chromosomal analysis of 115 persons
from 55 familics (51 paticnts with bilatcral and
27 with unilateral RB, 37 normal rclatives) discovered
dcletions in chromosome 13 long arms in 3 patients
with bilatcral RB (sec the table, fig. 1). The deletions
were found in scgments 13ql14.1—13ql4.2. In 2 cases
the discasc was familial though no deletions were
found cytogenetically in the parents. Thus the detected
mutation in all cases with cxtcnsive delctions was not
inherited from parents, but occurred de novo. The ab-
sence of the dcletions in parents in familial discase
may be duc to the following: 1) the familial discasc ag-
gregation is not associated with hereditary proncness;
2) the discasc is inherited in the familics, but is asso-
ciated with an unknown mutation of the RB gene
rather than delction in one of the parents. It is also
possible that occurrence of deletions in the RB genc is
in some relation to mutation of the gene that induces
the discase.

The next stage of the study was detection of micro-
deletion of the RB gene by blot hybridization dose
analysis. For this purpose blot hybridization was per-
formed using diagnostic DNA probes pH3-8 and con-
trol probes p9DI11.

We analyzed 64 DNA samples of 25 RB patients
and 38 normal relatives from 19 familics. Six patients
from 5 families presented decreasc in intensity of
probe pH3-8 hybridization which was cvidence of
microdeletion.

Basing on the fact of familial RB aggregation, carly
disease occurrence and bilateral affection we supposed
hereditary disease in family F-1.6 (fig. 2). No dele-
tions were detected cytogenetically in any member of
the family. But the blot hybridization dose analysis
discovered H3-8 microdeletions in the mother and her
child, both with RB. Therefore, we confirmed the dis-
ease being hereditary in this family. A germinal (in
sex cells) deletion occurred in the mother and was in-
herited by the daughter. The risk of birth of another
baby with RB in this family is 50%. The tumor-bear-
ing daughter will pass over the disease to her children
with thc same probability of 50%. The normal brother
does not carry the pathological gene. The risk of birth
of a baby with RB in his family is similar to the popu-
lational risk.

In 2 other families the cytogenetical analysis did not
detect abnormalitics in any member of the family
either. However a de novo H3-8 microdeletion was
found by blot hybridization in 2 patients with bilateral
RB, but not in their parents (see fig. 2, F-1.5). Thus,
the de novo mutation occurred in sex cells of one of the
parents.

In family F-1.1 there was a microdeletion in the
father with RB and no microdeletions in his daughter
with the discase. This result suggests that there was a
somatic recombination leading to disappearance of the




OPYTMX METOAOB B MOJIEKYJISIPHO-TEHETHYECKOM OHAIHO-
CTHKE HacJaeacTeeHHBIX ¢opm RB u Ha 310d ocHOBE mpo-
TFHO3MPOBAHHUE NMPERPACHOIOKEHHOCTH K OIYXOJH B CEMbE
OyayT paccmorpedsl B caeayromiem coobmenmu. PaBora
BHIIIOJIHEHA B paMKax nporpaMmsl "I'eHoM uesoBeka”.
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OIIEHKA AKTUBHOCTHU
TJIYTATHOH-S-TPAHC®EPA3 B KJIETKAX
YIAJIEHHOM OIYXO0JIX BOJIbHBIX
HEMEJIKOKJIETOYHBIM PAKOM JIETKOI'Q

HHH xaunuveckol OHKOROCUU

B nacrodimee BpeMs mupoko o0CyKAAETCS BOIPOC O po-
Ju rayratuoH-S-tpancdepas (GST) B obecneucHun pesu-
CTEHTHOCTH OIYXOJIEBBIX KJIETOK K LUTOCTAaTHKaM. IToka-
3aHO, YTO AKTMBHOCTb 3THX (DEPMEHTOB BO3PacTAET IPH
Pa3BUTHHM YCTOMUMBOCTH K HOKCOPYOMUMHY KJETOK JeH-
ko3a Mbuuei P-388 B cucreme in vivo [1]. Asanoruunste
JaHHEE NOJIYUYEHH! B CUCTEME in vitro: B kaetkax MCF-7

deletion without restoration of the gene functioning.
Occurrence of a more extensive deletion in the segment
13q14.1—13q22 including the site 9D11 that "dis-
guised” the loss of a gene "dose" was excluded by the
cytogenetical analysis.

In one child with bilateral RB the cytogenetical dele-
tion was confirmed by blot hydridization.

The deletion variants detected by cytogenetical and
molecular genetical study in families of RB patients are
presented in the table. The rate of familial deletion in
the 19 families studied is rather high: 6/19 or 319%.
Basing on results of our investigation we could make
prognosis of the disease in some of the families. In all
cases of deletion detection we made differential diag-
nosis of hereditary RB forms, distinguished persons
with hereditary proneness to RB, evaluated the risk of
disease repetition in members of every family, gave
recommendations both for prenatal and early (includ-
ing preclinical) tumor diagnosis, made up a register of
persons with hereditary proneness to the disease.

RB occurrence in one of the parents and detection of
a microdeletion in a child with RB determined a risk of
45—50%, for further sibs because in this case the
microdeletion is present in 509 of germ cells of the
parent with RB. In cases of hereditary mutation
(involvement of two or more sibs with both parents
being normal) the risk for sequent sibs is also 45—
50%. In cases of de novo mutations the risk for
sequent sibs is similar to the populational risk,
i.e. 5% [11.

By B. Horsthemke et al. [3], the rate of deletion in
parents with hereditary disease is 20—30% (31% by
our data). Employment of a larger set of probes may
increase the portion of RB deletion variants, but the
complex of mutations in the RB gene is hardly
confined to deletions only.

Thus, detection of RB gene deletions should be a
part of complex diagnosis of hereditary proneness to
RB. Application of other methods of molecular
genetical diagnosis of RB hereditary forms and
prognosis of familial predisposition to the malignancy
will be considered in the next report. The investigation
is performed within the Human Genome program.

B.E. Polotsky, S.M. Sitdikova, F.V. Donenko,
Z.0. Machaladze, L.V. Moroz

EVALUATION OF GLUTATHIONE
S-TRANSFERASE ACTIVITY IN CELLS

OF OPERATIVE SPECIMENS OF NON-SMALL
CELL LUNG CARCINOMA

Research Institute of Clinical Oncology

The role of glutathione S-transferases (GST) in
tumor cell resistance to cytostatics is currently under
wide discussion. It is shown in vivo [1] that doxo-
rubicin-resistant cells of murine leukemia P-388 dem-
onstrate increased GST activity. Similarly, MCF-7
cells with multidrug resistance (MDR) show in vitro a
45-fold higher GST activity than their parental sensi-




