





BectHuk POHL, nm. H. H. BnoxuHa PAMH, 1. 20, Ne1, 2009

AUTEPATYPA

1. Bapra U. CenreseHKa: aHATOMUS, (DU3UOAOTUS, IATOAOTUS U KAU-
HuKa. — ByaamnemT: M3a-Bo AKapemun Hayk Benrpuu, 1976.

2. Bapmasckuii A. I O MeTacTa3ax 3A0KaueCTBEHHBIX OIIyXOAeH
B ceAe3eHKy // AKTyaAbHBIE BOTIP. cOBpeMeH. Mep. — 1970. — Ne 1. —
C.102—103.

3. Hapoaunxkas O. f. K Bonpocy 06 onyxoaax cere3eHKu // Bompo-
Cbl KAMHUYECKOU XUPYPIUH U aHeCTe3noAOruu. Tpyasl AOHEIIKOTo MeAU-
IUHCKOTO HHCTUTyTa. — M., Focmeapmsaar, 1963. — T. 24. — C. 158—167.

4. Omnyxoau ceaesenku / Koporkux . 0., Komos A. B., Aoary-
mwuH B. U., TeperTtses U. I — H. Hosropop: Hrskeropoackas spMapka,
1996. — 143 c.

5. Yauwasa M. K., Maxopooanmsuau B. H. K Bonpocy o meracra-
3aX OITyXOAU B cere3eHKe / HeKOTOpBIe BOIIPOCEI COBPEMEHHOM OHKOAO-
run. — Touancuy, 1974. — C. 129—131.

6. Al-Obaidi S. M. Spontaneous rupture of the spleen due to meta-
static carcinoma // Br. J. Clin. Pract. — 1989. — Vol. 43, N 10. — P. 385—
386.

7. Huge splenic metastasis from hepatocellular carcinoma: a case
report / Fujimoto H., Murakami K., Ozawa K., Jino M., Kimura M. //
Rinsho Hoshastn. — 1990. — Vol. 35, N 11. — P. 1439—1446.

8. Lam K. Y., Tang V. Metastatic tumors to the spleen: a 25-year
clinicopathologic study // Arch. Pathol. Lab. Med. — 2000. — Vol. 124,
N 4. — P. 526—530.

9. Echoreiche milzprozess — haufigkeit und differential-diagnoze /
Borner N., Blank W., Bonhof F., Frank K., Frohlich E., Gerken G. // Ultra-
schall. Med. — 1990. — Vol. 11, N 3. — P. 112—118.

10. Sinilito T., Paivansalo M., Lahde S. Ultrasonography of splenic
metastases // Acta. Radiol. — 1989. — Vol. 30, N 5. — P. 463—466.

11. Imada H., Nakata H., Horie A. Radiological diagnosis of splenic

metastasis and its prevalence at autopsy // Nippon Igaku Hoshasen Gak-
kai Zasshi. — 1991. — Vol. 51, N 5. — P. 498—503.

12. Carrington B. M., Tomas N. B., Johnson R. J. Intrasplenic me-
tastases from cartinoma of the ovary // Clin. Radiol. — 1990. — Vol. 41,
N 6. — P. 418—420.

13. Cleophax J. P., Pujade-Lauraine E. Metastases spleniques iso-
lees d'un cancer de 1'ovare // J. Gynecol. Obstet. Biol. Reprod. (Paris). —
1990. — Vol. 19, N 8. — P. 995—998.

14. Edelman A. S., Rotterdam H. Solitary splenic metastasis of an ade-
nocarcinoma of the lung // Am. J. Clin. Pathol. — 1990. — Vol. 94, N 3. —
P. 326—328.

15. Goerg C., Schwerk W. B., Goerg K. Sonography of focal lesions of
the spleen // Am. J. Roentgenol. — 1991. — Vol. 156, N 5. — P. 949—953.

16. Schmidt B. J., Smith S. L. Isolated splenic metastasis from pri-
mary lung adenocarcinoma // South Med. J. — 2004. — Vol. 97, N 3. —
P. 298—300.

17. Splenic metastasis from a bronchial carcinoma / Assouline P.,
Leger-Ravet M. B., Paquet J. C., Kardache M., Decoux L., Kettaneh L.,
Faucher J. N., Oliviero G. // Rev. Mal. Respir. — 2006. — Vol. 23. —
P. 265—268.

18. Giant splenic metastasis due to lung adenocarcinoma / Sanchez-
Romero A., Oliver 1., Costa D., Orduna A., Lacueva J., Perez-Vicente F.,
Arroyo A., Calpena R. // Clin. Transl. Oncol. — 2006. — Vol. 8, N 4. —
P. 294—295.

19. Tomaszewski D., Bereza S., Sternau A. Solitary splenic metastases
from lung cancer — one-time surgical procedure // Pneumonol. Alergol.
Pol. —2003. — Vol. 71, N 11—12. — P. 533—537.

[MocTtynmaa 06.10.2008

73



BectHuk POHL, nm. H. H. BnoxuHa PAMH, 1. 20, Ne1, 2009

Sergey Semenovich Gerasimov', Mikhail Ivanovich Davydov?,
Boris Evseyevich Polotsky?, Irina Yurievna Korotkih*

ISOLATED SPLENIC METASTASIS IN PATIENTS WITH LUNG CANCER

! MD, PhD, Researcher, Thoracic Department, Clinical Oncology Research Institute, N. N. Blokhin RCRC RAMS
(24, Kashirskoye sh., Moscow, 115478, Russian Federation)
2 MD, PhD, DSc, Professor, Academician of RAS and RAMS, Director, N. N. Blokhin RCRC RAMS
(24, Kashirskoye sh., Moscow, 115478, Russian Federation)
3 MD, PhD, DSc, Professor, Leading Researcher, Thoracic Department, Clinical Oncology Research Institute,
N. N. Blokhin RCRC RAMS (24, Kashirskoye sh., Moscow, 115478, Russian Federation)
4 MD, PhD, Senior Researcher, Department of Female Reproductive System Tumors, Clinical Oncology Research
Institute, N. N. Blokhin RCRC RAMS (24, Kashirskoye sh., Moscow, 115478, Russian Federation)

Address for correspondence: Gerasimov Sergey Semenovich, Thoracic Department, Clinical Oncology
Research Institute, N. N. Blokhin RCRC RAMS, 24, Kashirskoye sh., Moscow, 115478, Russian Federation;
e-mail: s_ gerasimov(@list.ru

Splenic tumors are very rare. Splenic metastases are a manifestation of tumor disease advance. The
N. N. Blokhin RCRC RAMS has the experience of treatment of 5 patients with isolated splenic metastases from
granulose-cell ovarian tumor (2), cutaneous melanoma (1), clear-cell renal cancer (1) and lung cancer (1). The
splenic metastasis was an intermediate stage of rapid disease advance in 4 patients. A solitary splenic metasta-
sis was discovered only in the lung cancer case at 2 years following radical surgery. This patient is progression-
free after 1 year and 5 months of follow-up.

Key words: lung cancer, solitary splenic metastasis.
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A. IO. babasn!, C. B. bawkamogs?, O. b. Kapsikun?, A. B. 3aaemaeB!, M. B. HemuoBa'

XAPAKTEPUCTUKA MOAEKYASAPHO-TEHETUYECKUX HAPYIIEHUN
KAK AOITOAHUTEABHBIX MAPKEPOB ITPOT'HO3A
ITPU ITIOBEPXHOCTHOM PAKE MOYEBOTIO ITY3bIP4

ncmumym moaekyasipHoU meguyunbt MMA um. U. M. CeuenoBa, Mocksa, Poccutickas @egepauus
2y MPHL] PAMH, O6nunck, Pocculickas @egepayus

AN oIpepeAeHUs PUCKa HeOAQTrONIPUATHOrO TeUeHUs IIOBEPXHOCTHOTO paka MoueBoro y3sips ([TPMIT) uc-
TIOAB3YeTCSI CUCTEMa KAMHUKO-Mopdoaornaeckux KpurepueB. OAHAKO 3Ta CHCTeMa He ITOAHOCTBIO OTpaskaeT
ouonrormyeckuil norennuas [IPMIT u Hy>KpaeTca B AOIIOAHUTEABHBIX MapKepax. Lleab nccaepoBaHUSA — IOUCK
¥ XapaKTePHCTUKA MOAEKYASIPHO-TeHETUYEeCKNUX HapYIIIeHUH B KaYeCTBe AOTIOAHUTEABHBIX MapKepoB HeOAaro-
npugarHoro tedenusd [TPMI1. AuarHocTrueckas aHeAb BKAIO4aAa Aeaenuu 3p—, 9p—, 9q —, reHa pS3, myra-
nuu 7 u 10 3k30HOB reHa FGFR3 u runiepMeTUAMPOBaHNE TPOMOTOPHBIX parioHOB reHoB RASSF1A, RARD, p16,
pl4, CDH1, onpepeAeHHEBIE B OIIePAllMOHHOM MaTepruane, IOAYyYeHHOM B pe3yAbTaTe TPAHCYPEeTPAAbHOMU pe3eK-
nuu y 120 nanuenTos ¢ [TPMIT. Aeaenuu 9p — pocToBepHO yalle (p = 0,0057) BBIABASIOTCA B OIIYXOASX, CKAOH-
HBIX K OBICTPOMY PELIMAMBUPOBAHUIO (B TeUeHHUe IIepPBOTO ropad). MlHBa3usa B NOACAUBUCTHIU croi (pT1) cBa-
3aHa C aHOMaABHEIM MeTuAnpoBaHueM reHoB RASSFIA (p = 0,02) u p16 (p = 0,03). Myranuu rena FGFR3 ne
BCTpevaroTcs B HU3KopAuddepeHnupoBaHHeIX onryxoadax (G3) (p = 0,056), opHAKO B 3TOU rpyliiie HOBHIIIEHA
yacToTa Aerernuii 3p— n9q— (p = 0,026 u p = 0,04 cOOTBETCTBEHHO) U MeTUAMpPOBaHus reHa RARD (p < 0,01).
OmnpepereHHas HaMU IPYIIIIa HeOAATOIPUSTHEIX MOAEKYASIPHO-TEHETUUEeCKUX MapKepoOB B COYETaHUN C KAAC-
CUYECKUMU KAMHUKO-MOP(OAOTHIECKUMY KPUTEPUSIMHU IIOMOJKET YTOUHUTD IIPOTHO3 3a00A€BaHUS.

A. Y. Babayan', S. V. Bashkatov?, O. B. Karyakin? D. V. Zaletaev', M. V. Nemtsova'

MOLECULAR GENETIC ALTERATIONS AND THEIR PROGNOSTIC VALUE IN
SUPERFICIAL BLADDER CANCER.

! Research Institute for Molecular Medicine, I. M. Sechenov Moscow Medical Academy, Moscow,
Russian Federation
2 Medical Radiology Research Centre RAMS, Obninsk, Russian Federation

Conventional histopathologic and morphologic factors are widely used to predict poor prognosis in patients
with superficial bladder cancer undergoing transurethral resection. However, this system fails to accurately
predict behavior of most bladder tumors and needs additional factors. We have attempted to establish whether
some genetic alterations are associated with unfavorable clinical phenotype (recurrence rate, invasion, high
grade) and to determine prognostic significance of these genetic alterations. The panel included loss of
heterozygosity at 3p, 9p, 99, and p53 loci, activating mutation in 7 and 10 exons FGFR3 and RASSFIA, pl6,
pl14, RARb, CDH1 promoter hypermethylation. 9p — locus deletions were significantly more frequent in tumors
with high recurrence rate (within one year) (p = 0.0057). RASSFIA (p = 0.02) and p!16 (p = 0.03) promoter
hypermethylation was associated with invasion into lamina propria (pT1). FGFR3 mutations were not found in
high grade tumors (G3) (p = 0.056), while 3p and 9q deletions and RARb hypermethylation were associated
with high grade tumors (p = 0.026, p = 0.04 and p < 0.01, respectively). The discovered genetic alterations can
be used as additional prognostic markers to predict tumor behavior more accurately.
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b. A. bakupos, K. P. Xabubyairuna, A. O. Kapumos, T. B. BukmopoBa

MMOAUMOP®UN3M TEHOB ®AKTOPOB HEKPO3A OITYXOAEH (o u B)
Y BOABHBIX XPOHUYECKUM AUM®OAENKO30M

Bawxkupckuti rocygapcmsennbll MeguyuHcKull ynusepcumem, Y¢a, Poccutickaa @egepayus

XpoHnyecKui AMMporerkos (XAA) — 3TO HeONAACTUYECKUM IIPoLece, IePBUYHO BO3HUKAIOIINY B KOCT-
HOM MO3Te B Pe3yAbTaTe OITyXOAEBOU TpaHC(HOPMAIMN KAETKY — IIPEAIIeCTBeHHUITE AnMdorioa3a. XA saB-
ASIETCST MOAEABIO TIPE’KAEBPEMEHHON KAETOUYHOM CMEPTH HMAU alloNTo3a. PeryasiropaMu amonTo3a SBASIIOTCS
TaK¥e MUTOKUHBI, KakK (pakTophl HeKpo3a oryxoaei (DHO o u ), KoTopbie OKa3hbIBaIOT BAUSHHE Ha TPOAU(De-
PAIIIIO OITYXOAEBBIX KAETOK. L[eAbIo MCcCcAepA0BaHUS SIBASIETCS IIOVMCK TPOTHOCTUYECKUX KPUTEPUEB Pa3BUTHSI
XPOHUYECKOTO AMM(OAEHKO3a Ha OCHOBE BBISIBACHUS T€HOTHUIIOB, TIO3BOASIIOIITNUX MCIIOAB30BaTh UX B KQUECTBE
MOAEKYAIPHO-TeHeTUYeCKUX MapKepoB. MaTepuasrom cay>xkuam oopasisl AHK (104 6oababIx XAA 1 101 300-
POBBIX MHAUBHAOB KOHTPOABHOM I'PYIIIEI), BEIAGACHHEBIE U3 AMMQOIINTOB IepudepruecKol KPOBHU CTaHAAPT-
HBIM METOAOM (PEHOABHO-XAOPOMOPMHOM 3KCTpaknmu. M3ydaanch 3aMeHBI T'yaHWHA Ha aA€HUH B ITOAOJKe-
Huu — 308 IpOMOTOPHOTIO ydyacTKa reHa (haKTopa HeKpo3a oiryxoael o (—308G—A) u 3aMeHBI aAeHUHA Ha I'y-
aHWH B TIOAOYKEHUHU + 252 TepBOro MHTPOHa reHa akTopa HeKpo3a omyxoaed P (+252A—G). AAsi OTIeHKY PH-
CKa 3a00AeBaHUS 110 TeHOTUITY OBIA BEIUUCAEH ITOKa3aTeAb OTHolleHud taHcoB (OP). [Tokazano, 4To KoMOu-
Harmu reHoTunoB TNFE*11/LT*22 u TNF*22/LT*22 acconmupoBaHbI C MTOBBIIIEHHBIM PUCKOM XAA (OP = 2,07
" 4,66 COOTBETCTBEHHO). YCTAaHOBAEHO, YTO KOMOMHAIUK reHotunoB TNF*11/LT*22 u TNF*12/LT*12 aBAsitoT-
Cs reHeTHYECKMMHU MapKepaMy pa3BuTUs Iporpeccupyoiieit popmer XAA (OP = 2,88 u 1,88 cOOTBETCTBEHHO).

B. A. Bakirov, K. R. Habibullina, D. O. Karimov, T. V. Viktorova

POLYMORPHISM OF TUMOR NECROSIS FACTOR (o and 3) GENES IN
PATIENTS WITH CHRONIC LYMPHOCYTIC LEUKEMIA

Bashkir State Medical University, Ufa, Russian Federation

Chronic lymphocytic leukemia (CLL) is a neoplastic process that occurs primarily in bone marrow as a
result of tumor transformation of lymphopoiesis precursor cells. CLL is a model of premature cell death or
apoptosis. Regulation of apoptosis is a function of cytokines such as tumor necrosis factor (TNF-o.and f3), which
influence proliferation of tumor cells. The aim of our investigation was to study predictive criteria for develop-
ment of various forms of CLL by identifying marker genotypes. DNA samples (104 CLL patients and 101 con-
trol patients) were extracted from peripheral blood lymphocytes by phenol-chloroform method. The guanine/
adenine transition in — 308 promoter region of TNFo gene (—308G—A) and adenine/guanine transition in
+ 252 position of intron 1 of TNFf gene (+ 252A—G ) were investigated. Odds ratios (OR) were computed for
estimation of genetic risk of disease. We observed association of TNF*11/LT*22 and TNF*22/LT*22 genotypes
with the highest risk of CLL (OR = 2.07 and 4.66 respectively). We also found that combinations of genotypes
TNF*11/LT*22 and TNF*12/LT*12 were genetic markers of progressive form of CLL (OR = 2.88 and 1.88, re-
spectively).
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I'. Beprnunrep’, E. FO. YupkoBa?

FISH-TTPOBBI BE3 ITIOBTOPOB «ITOCEMAOH» — HOBBII CTAHAAPT
TUBPUAN3AIINU IN SITU

! «Kreatech Diagnostics», Amcmepgam, Hugepaangbl
2 « Meguko-guarnocmuueckas Aabopamopusi», Mocksa, Poccutickas @egepauus

®ayopecnenTHas rubpuan3zanus in situ (FISH) sBasieTcst pacipocTpaHeHHOM METOAMKOMN AAST BU3YaAU3a-
MY XPOMOCOMHBIX HapYIIEHUH B MOAEKYASIPHOM IIUTOTeHEeTHKe. B AaHHOM AOKAaAE MBI ITPEACTaBASIEM HOBBIE
POOEI in situ AAST ICCAEAOBAHMH B 0OAACTH OHKOAOTHUH U TeMaTOAOTHY, KOTOPHBIEe He COAEPIKaT IOBTOPSIOITNX-
Cs1 TOCAEAOBATEABHOCTEH, IIIUPOKO ITpeACTaBAEHHBIX B reHoMHOU AHK uenroBeka. [1pu ucmoab3oBaHuu mpoo,
TIPEACTaBASIIOITNX COOON NCKAIOUUTEABHO YHUKAABHBIE TIOCAEAOBATEABHOCTH, MOJKHO TIOAYIUTH OOAee SIPKUH
CHI'HaA U MeHbIINY (POH 110 cpaBHeHUIO ¢ 0ObpuHBIMU IIpoOaMu FISH. Boaee Toro, He TpeGyeTcsa HCIOAB30Ba-
aue AHK Cot-1. Hammu npo0sl 6e3 MOBTOPOB IPOMU3BOAATCS C UCIIOAB30BAHMEM 3allaTeHTOBAHHOU YHUBEP-
CaAbHOM CUCTEMBI CIITUBAHUS, KOTOPas SIBASIETCSI HOBBIM XUMUYECKUM METOAOM BBEACHUST (PAYOPOB U APYTUX
METOK B HYKAEHMHOBBIE KHCAOTEL. MBI IIOKa’KeM HEeKOTOphIe THIWYHEIE IIPUMepPHI IPUMEHEHUSI B OHKOAOTHY
"amux FISH-tipo06 6e3 moBTopoB «ITocedpoH».

H. Berninger!, E. Y. Chirkova?

POSEIDON REPEAT-FREE FISH PROBES - SETTING A NEW STANDARD
IN IN SITUHYBRIDIZATION

! Kreatech Diagnostics, Amsterdam, the Netherlands
2 MDL, Moskow, Russian Federation

Fluorescent in situ hybridization (FISH) is a common technology for visualizing chromosomal aberrations in
molecular cytogenetics. We are presenting novel in situ probes for oncology and hematology research, which
are free from repetitive sequences that are abundantly present in human genomic DNA. Probes that represent
only unique sequences provide brighter signals and less background compared to conventional FISH probes.
In addition, the use of Cot 1 DNA can be avoided. Our repeat-free probes are manufactured by the patented
Universal Linkage System (ULS), which is a novel chemical method to introduce flours and other labels into
nucleic acids. We shall show some typical applications of our Poseidon Repeat-Free FISH probes in oncology.

T. A. boryw, E. A. Aygko, M. B. Tuxomupos, A. b. PaBueeBa, A. B. KonyxoBaq,
A. A. baxmagse, K. K. Aakmuonos, b. E. [loroukuu, M. U. AaBbigoB

MOAEKYASAPHBIE MAPKEPBI AEKAPCTBEHHOW PE3UCTEHTHOCTU
HEMEAKOKAETOYHOI'O PAKA AETKOTO: HAYYHBIE ®AKTBI 1
BO3MOJXHOCTHU NX KAUHUYECKOI'O ITPUMEHEHUA

I'y POHL] um. H. H. bBaoxuna PAMH, Mocksa, Poccutickasa @egepayus
B pAoKAapae 00CY>KAQIOTCS AQHHBIE AUTEPATYPBI U PE3YABTATHL COOCTBEHHBIX MHOT'OAETHUX UCCAEAOBAHUN

MOAEKYASIPDHBIX MapKepPOB MHO’XECTBEHHOU AeKapCTBeHHOU pesucreHTHOCTH (MDR), acconuupoBaHHOU C
skcnpeccuert ABC-TpaHCIIOPTEPOB U APYTUX TPAHCIOPTHBEIX OEAKOB, BBIOPACBHIBAIOIINX KCEHOOMOTUKU U3
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KAETOK, C TOYKY 3PEeHUST UX KAMHUYECKOM 3HaYNMOCTH. PaccMaTprUBaeTCst 3BOAIOINS IIPEACTAaBACHUH O MeXa-
HU3Me (PYHKIIMOHWPOBAHUS U BHYTPUKAETOYHOMU AoKarmdanuu ABC-TpaHCIIOPTEPOB B HOPMAaAbHBIX M OITy-
XOAEBBIX KAETKaX, B Y4aCTHOCTU POAb TPAHCIIOPTHBIX OEAKOB B 3allUTE SACPHBIX MUNIEHENW OT TOKCUYECKUX
areHTOB, B TOM YHCA€ M IIPOTHMBOOIYXOAEBBIX IIPenapaToB. AHAAMZUPYIOTCS PE3yAbBTAThl COOCTBEHHBIX HC-
CAEAOBAHUM HKCIPECCUN (PYHKITMOHAABHON aKTUBHOCTH MapKepOB MHO’XECTBEHHON AeKapCTBEHHOW pe3u-
CTEHTHOCTH B KAETKaX HEMEAKOKAETOYHOI'O PaKa A€TKOTO, B KOTOPHIX OIIPEAEAEHa YacTOTa 9KCIIPECCHH U KO-
9KCIIPECCHUH Pa3HBIX TPAHCIOPTHHIX OEAKOB (B yacTHOCTH, Pgp 1 MRP), BbIIBA€HBI HOBBIE XapaKTEPUCTUKH
Y MEXaHU3MbI PEryAdruy (PyHKIIMOHUPOBAHUS MOAEKYASIPHBIX MapKepPOB A€KapCTBEHHOM PEe3UCTEHTHOCTH.
ITpeprOIKEeH aATOPUTM PYTUHHOM XapaKTEPUCTUKU (PEHOTHUIIA MHOKECTBEHHON A€KapCTBEHHON PE3HUCTEHT-
HOCTH HEMEAKOKAETOYHOI'O paka Aerkoro. ChopMyAMpOBaHbI OCHOBHBIE HallpaBA€HUS (DapMaKOAOTUIECKON
CTpaTeruy IPeoAOAEHUSI MHOJKECTBEHHOU AeKapCTBEHHON PE3UCTEHTHOCTH HEMEAKOKAETOYHOT'O PaKa AerKo-
IO, B YaCTHOCTHU IIPY IPUMEHEHUH HHIMOUTOPOB (PYHKIIUY TPAHCIIOPTHBIX OEAKOB.

T. A. Bogush, E. A. Dudko, M. V. Tikchomirov, A. B. Ravcheeva, A. V. Konukhova,
L. A. Bakhtadze, K. K. Laktionov, B. E. Polotsky, M. I. Davydov

MOLECULAR MARKERS OF MULTIDRUG RESISTANCE IN NON-SMALL CELL
LUNG CANCER: SCIENTIFIC DATA AND THEIR CLINICAL IMPLICATIONS

N. N. Blokhin Russian Cancer Research Centre RAMS, Moscow, Russian Federation

This report discusses literature data and our own studies of molecular markers of multidrug resistance
(MDR), associated with expression of ABC-transporters and other transport proteins, that extrude various
substances out of the cell, in the context of clinical importance. Evolution of conception of functioning and
intracellular localization of ABC-transporters in normal and malignant cells is considered, particularly the
role of transport proteins in protection of nuclear targets from toxic agents, including anticancer drugs. The
paper analyzes results of our own investigations in functional activity of MDR markers in non small cell lung
cancer specimens as defined by expression and co-expression of various transport proteins (particularly Pgp
and MRP). New characteristics and mechanisms of regulation and functioning of molecular markers of drug
resistance are discovered. An algorithm is recommended for routine analysis of MDR phenotype in non small
cell lung cancer. The authors have identified principal directions of pharmacological strategy to overcome
MDR in non small cell lung cancer, in particular administration of transport protein function inhibitors.

3. A. Bpara', B. U. Aorunos’, U. B. [Iponuna’, A. C. XogvipeB', T. I1. Kazybckas?,
B. A. EpmuaroBd?, E. P. 3abapoBckuii®, P. @. 'aprkaBueBa?

OT CTPYKTYPHO-®OYHKIIMOHAABHBIX U3BMEHEHUN B TEHAX
3-1 XPOMOCOMBI B AITUTEANAABHBIX OITYXOAAX K OHKOMAPKEPAM

! TocygapcmBenHbLU HAYUHO-UCCAEJOBAMEALCKUU UHCIMUMYM reHemuKU U CeAeKGuU NPOMbIUAEHHbIX
Mmukpoopranusmo, Mocksa, Pocculickas @egepayus
2I'Y POHI] um. H. H. baoxuna PAMH, Mocksa, Poccutickas @egepayus
3 [Jenmp mukpobuororuu, kKremouHot 6uororuu u 6uoaroruu onyxoaeti, Mncmumym KapoAauHcka,
Cmokroabm, LlBeuust

C npuMeHeHHeM HOBBIX OpUTHHAABHBIX Notl-MUKpomnaHeAelr u CUCTEMBI 13 24 TOAUMOP(MHBIX MapKepoB
Ha KOPOTKOM IiAede 3-H XpOMOCOMBI AOKAAM30BaHbI KAQCTEPHI T€HOB, BOBAEUEHHBIX B PA3BUTHUE IMUTEAUAND-
HBIX ontyxoAel. Aast 13 reHoB 3p (RASSF1A, RBSP3, NPRL2, SEMA3B, RARbeta2, GPX1, DAG1, RHOA, MSTIR/
RON, USP4, W91914, NKiRAS1, ITGA9) noKa3aHbl CTPYKTypPHBIE 1/UAN (PYHKIMOHAABHBIE N3MEHEeHUs (KO-
NUHUHOCTHU, METUAUPOBAHUS IPOMOTOPHBIX oOAacTel, ypoBHs MPHK).

WMamenenus B reHax RASSF1A, RARbeta2, SEMA3B u RHOA Obiau HanOoAee CielTu(PUIHBI, ¥ UX HaOATOAAAT
c HauboAee BEICOKOM yacToTol — 50—80%. Tak, MmeTopoM noayKoandectseHHONM OT-TILIP BEISIBA€HO "acToe
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camwkenre yposHst MPHK cymnpeccoproro rena SEMA3B (49%, 25/51) pu nnoyeuno-kaetouHoM pake (ITKP).
Ans nporoonkoreHa RHOA nioka3aHo 4acToe IoBbIIeHne ypoBHI MPHK nIpu HeMeAKOKAeTOUHOM pake Aerko-
ro (83%, 33/40). C momouibio Metuacnenupuynoi ITLIP 1 6ucyAbUTHOTO CEKBEHUPOBAHUS AAS CYIIPECCOpP-
HBIX reHOB RASSF1A, RARbeta2 n SEMA3B noka3aHo YacToe MeTUAMPOBaHUe IPOMOTOPHBIX OOAACTel B OITy-
XOASIX pa3HBIX AOKaru3anui, Harpumep rnpu I[TKP c yacroTon 81% (48/59), 59% (36/61) 1 53% (46/86) cooTBeT-
CTBEHHO. [IprueM AOKaAM30BaHHBIY HAMU UCTUHHO IIPOMOTOPHBEIY CpG-0cTpoBOK reHa SEMA3B nnopBep>keH
MeTuAuposanuio npu [TKP B moaTopa pa3a 4allle, yeM NCCA€AOBAaHHBIN paHee NHTPOHHBIM OCTPOBOK (53% 110
cpaBHeHUIO ¢ 38%). Ansi reHOB RARbeta2 u SEMA3B nnokazaHa AOCTOBepHas KOPPEAIIIUs MeKAY YaCTOTOU CAY-
4JaeB C aHOMaAbHBIM MeTHUAMpPOBaHUeM U nporpeccueli [TKP (cTeneHblo aHaNAa3UM M KAUHUYECKOM CTapuel).
CAepyeT OTMETUTH, YTO YHOMSIHYTBIE TeHBI YUaCTBYIOT B PEryAsilud KAeTOYHOIO IIMKAQ, alloIITO03a, IIpOo-
Audpepanuu, AuddepeHIIUPOBKY U aHTUoreHe3a. AaHHBIe 110 runepMetuaupoannio RASSFIA, RARbeta2 n
SEMA3B u anoMaabHOU skcnpeccunn SEMA3B n1 RHOA MOXHO MCIIOAB30BaTh AASL Pa3pabOTKU HOBBIX OITyXO-
AecnelIU(UYHBIX MAPKEePOB AASL paHHelN AMaTHOCTHUKY U IPOTHO3a 3NUTEeANaAbHBIX OITyXOAeH.

E. A. Braga', W. I. Loginov', I. V. Pronina’, D. S. Hodyrev', T. P. Kazubskayad?,
V. D. Ermilova? E. R. Zabarovsky®, R. F. Garkavtseva®

FROM STRUCTURE-FUNCTIONAL ALTERATIONS IN CHROMOSOME 3
GENES IN EPITHELIAL TUMORS TO ONCOMARKERS

" Russian State Genetics Centre "GosNIIgenetika", Moscow, Russian Federation
2 N. N. Blokhin Russian Cancer Research Centre RAMS, Moscow, Russian Federation
3 Microbiology, Cell Biology and Tumour Biology Centre, Karolinska Institute, Stockholm, Sweden

Clusters of tumor significant genes were localized in the chromosome 3 short arm using novel original
Notl-micro arrays and a system of 24 polymorphic markers. Structural and/or functional alterations (of gene
copy number, promoter region methylation and mRNA level) were shown for 13 genes of 3p (RASSF1A, RBSP3,
NPRL2, SEMA3B, RARbeta2, GPX1, DAG1, RHOA, MSTIR/RON, USP4, W91914, NKiRAS1, ITGA9).

Alterations in RASSF1A, RARbeta2, SEMA3B and RHOA were highly specific and observed at the highest
frequencies of 50 —80%. For instance, decrease in mRNA level of SEMA3B tumor suppressor gene was detected
at a 49% (25/51) frequency in renal cell carcinoma (RCC) using semi-quantitative RT-PCR. A frequent (83%,
33/40) increase in mRNA level was revealed for RHOA protooncogene in non-small cell lung carcinoma.
Hypermethylation of promoter regions of RASSFIA, RARbeta2 and SEMA3B suppressor genes was found
with high frequencies in tumors of various locations using methyl specific PCR and bisulfate sequencing.
For example, in RCC the hypermethylation was found with frequencies 81% (48/59), 59% (36/61) and 53%
(46/86), respectively. Of interest, true promoter SEMA3B CpG-island, localized by us, was methylated in RCC
1.5-fold more frequently than the earlier studied intronic island (53% vs. 38%). There was a significant correlation
between the RARbeta2 and SEMA3B methylation frequencies and RCC progression (grade and stage).

Of importance, the mentioned genes are known to be involved in regulation of cell cycle, apoptosis,
proliferation, differentiation and angiogenesis. The data on RASSFI1A, RARbeta2and SEMA3Bhypermethylation
and RHOA and SEMA3B expression alterations can be used to design novel tumor specific markers for early
diagnosis and prognosis of carcinomas.

A. H. I'paues, IO. I'. KXbluIKOBCKQA

UMMYHOTEPATIUSA OITYXOAEN: OT KAETOK K IIUTOKUUHAM

Meguuunckulli pakyrbmem Mannreiima, I'eligearbbeprckuti ynuBepcumem, Mannretim, 'epmanus

Hauwunast ¢ 70-x 1T. IIPOIIAOTO BE€Ka MCCAEAOBATEAN BCEro MUpa IBITAIOTCA UCIIOAB30BATH BO3ZMOJKHOCTHU
HMMYHHOfI CHUCTEMBI ITPU A€YeHUU 3AOKAYEeCTBEHHBIX OHy'XOAeI‘/'I. OAHa 13 IIePBBIX KAETOUYHBIX UMMYHOTepa-
UM UCIIOAB30BaAa IUTOTOKCHUYECKHue CBOMCTBA OCHOBHOI'O KAETOUHOI'O KOMIIOHEHTa BPOXXAEHHOT'O UMMYHU-
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TeTa — Makpodaros. VX moAydasn U3 MOHOIIUTOB IlepudepudecKoi KpOBH, aKTUBUPOBAAU OaKTepPUAAbHBIMU
IIPOAYKTaMU in vitro 1 BBOAMAU B KPOBOTOK HanueHTa. K KoHily 80-X IT. CTaAO SICHO, YTO AQHHBIN TIOAXOA OKH-
AAaeMBIX Pe3yAbTAaTOB He AQeT, U AaAbHelIIas paboTa OblAa CKOHIIEeHTPUPOBAHA Ha UCIIOAB30BAHUM CIIOCOOHO-
CTU MaKpOodaroB 1 AeHAPUTHBIX KAETOK IIPe3eHTUPOBATh aHTUT'eH M aKTUBUPOBATH CUCTEMY IIPUOOPETEHHOTO
nMmMyHUTeTa. OAHAKO U 3Ta CTPATerus A0 CUX IIOp He yBeHYaAach ycrexoM. Tak B ueM ke NIpUYrHa IoA0OHOU
YCTOMYMBOCTHU OITYXOAM K aKTUBHOCTHA UMMYHHOU CUCTEMBI ¢

HccaepoBaHNS MOKA3BIBAIOT, UTO OIIYXOAB IIPEACTaBAIET COOO0M He IIPOCTO KOHTAOMEPAT OITyXOAEBBIX KAe-
TOK, @ COAEP’KUT OOABIIIOE KOAUUYECTBO KAETOK CTPOMBI. OCHOBHBIM UMMYHHBIM KOMIIOHEHTOM OITyXOAU SIB-
ASIIOTCSI OITyXOAb-aCCOIIMMPOBaHHBIE MaKpodaru, KOTopble He 00AAAAIOT ITUTOTOKCUUYECKUMU CBOMCTBAMU U
He TTOAABASIIOT POCT OIIYXOAH, & HAaIIPOTUB, CIIOCOOHBI MHAKTUBUPOBATH IPOTUBOOITYXOAEBYIO aKTUBHOCTD KaK
BPOKAEHHOTIO, TaK ¥ IIPUOOPEeTeHHOTo UMMyHHuTeTa. DEeHOTUIT 3TUX MaKpodaroB COOTBETCTBYET (hEeHOTHUITY
MaKpodaros BTOPOTO TUIA, IOAyYaeMbIX B KYABType IpU AUdepeHIINPOBKe U3 MOHOIIUTOB II0A BO3AEUCTBH-
eM nuTOKUHOB IL-4, [L-13, IL-10, TGF- 1 TaKuX UMMYHHOCYIIPECCOPOB, KaK IAIOKOKOPTHUKOUABI ¥ PETHHOUARDL.
[Mpu ToM uTO OO1IIel YepTOM PAa3AUYHBIX ITOIYASIIAN MaKpO(aros BTOPOro TUIIA IBAIETCSI OTCYTCTBUE IPOAYK-
1M1 IPOBOCIAAUTEABHBIX IUTOKMHOB, 3TU MaKpodaru UMeIOT IIeAbIN PSIA MOAEKYASIPHBIX U (DYHKIIMOHAABHBIX
pasanuuii. Tak, IL-4 mopaBAsieT paronuTapHyIo U OAKTEPUIUAHYIO aKTUBHOCTh MaKpoMaros, B TO BpeMs Kak
TAIOKOKOPTHUKOUABI CTUMYAUPYIOT (harouTapHyIo U 9HAOIIUTAPHYIO aKTUBHOCTE MaKpOdaros.

MoneKyAsipHBIE Pa3ANYNS MeKAY HONYASIIIUAMUA MaKpo(MaroB 3aKAIOUAIOTCS, IPEXKAE BCETO, B IPOAYKIIUN
IIUTOKMHOB 1 XeMOKHHOB, ONPEAEASIONIUX TUI MMMYHHOTO oTBeTa. Hamu Oblra MCCAepOBaHa CIIOCOOHOCTD
Makpodaros MeHsITb CBOU (peHOTHUII B 3aBUCUMOCTH OT MUKPOOKPY>KeHUs1. MBI 0OHapy’>KUAHU, YTO He3aBUCH-
MO OT YCAOBUHM, B KOTOPBIX Makpodaru AuddepeHIINPOBAaAUCEH, OHU CIIOCOOHBI aKTUBHO pearupoBaTh Ha Oak-
TepHUaAbHBIE IPOAYKTHI M IIEPEXOAUTH B COCTOSIHIE aKTUBHOU CTUMYASIIIMU BOCIIareHHUs. Tak ke Makpodary,
UMelolle BOCITAaAUTeABHBIN (PeHOTHUII, CIIOCOOHEI ITOA BOo3AelcTBUeM [L-4 mepeXoAUTh B COCTOIHUE MaKpoda-
TOB BTOPOI'O THIIA U IIOAABASITH Pa3BUTHE BOCIAAUTEABHOU peaKluu. VcrmoAb3oBaHMe PacCTBOPUMBIX (DAKTO-
POB, TaKUX, KakK IJUTOKUHBI, PACTBOPUMBIE PEleNTOPEl M AaHTUTEAQ, AT BO3ACUCTBUS Ha (DYHKIIUIO OIYXOAb-
aCCOIMMPOBAHHBIX MaKpPOMaroB IMO3BOAUT AUIIUTH OMYXOAb UMMYHOAOTMYECKOM 3alllUTHI U MOBBICUTH 3-
(hbeKTUBHOCTE AedeHUsA. AN pa3pabOTKU IOAOOHBIX CTPaTeTnii HeOOXOAUMBI MHTEIPUPOBAaHNE YKe CYyIIeCTBY-
IONIUX AQHHBIX 00 aKTMBHOCTAX MakpodaroB 1 pa3dpaboTKa MaTeMaTUIeCKUX MOAeAel (PYHKIIMOHUPOBAHUS
MakKpodaros, yUUTBEIBAIOIIUX UHAUBUAYAAbBHBEIE OCOOEHHOCTH IallIeHTOB.

A. N. Gratchev, J. G. Kzyhskowska

TUMOUR IMMUNOTHERAPY: FROM CELLS TO CYTOKINES

Medical Faculty Mannheim, University of Heidelberg, Mannheim, Germany

Starting from the 70s of the last century researchers all over the world have been trying to use capacity of
immune system for the treatment of malignant tumours. One of the first cell-based immunotherapies used cy-
totoxic properties of the main cellular component of innate immunity — the macrophage. Monocyte-derived
macrophages were treated with bacterial products to induce cytotoxic activities and re-injected into the pa-
tient's blood stream. At the end of the 80s it became clear, that this strategy did not bring expected results.
Therefore all further work was concentrated on the usage of antigen presenting properties of macrophages and
dendritic cells and their ability to stimulate adaptive immunity. However this strategy was unsuccessful as well.
What is the reason for such immunologic resistance of tumour?

It is well established that tumour is composed not solely of tumour cells, but contains a large amount of
stroma cells. The main immune component of the tumour is represented by tumour-associated macrophages
that do not have cytotoxic activity and do not suppress tumour growth, but are able to inactivate anti-tumour
activity of innate and adaptive immunity. Phenotype of these macrophages corresponds to the phenotype of
type 2 macrophages that can be generated in culture by stimulating monocytes by IL-4, IL-13, IL-10, TGF-f3 and
such immunosuppressors as glucocorticoids and retinoids. The common property of different subtypes of type
2 macrophages is the lack of inflammatory cytokine production. However there are numerous molecular and
functional differences. For example IL-4 inhibits phagocytic and bactericidal activities of macrophages, while
glucocorticoids stimulate phagocytic and endocytic activities.

Molecular differences between macrophage subpopulations encompass first of all the spectrum of pro-
duced cytokines and chemokines that defines the type of immune response. We investigated the ability of
macrophages to change their phenotype in response to changes in the microenvironment. We found that in-
dependent of differentiation conditions macrophages were able to react to bacterial products by active stimu-
lation of inflammation. Similarly stimulation by IL-4 induces anti-inflammatory activity in all populations of
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macrophages. This phenotypic plasticity prompts to use soluble factors i.e. cytokines, soluble receptors and
antibodies to influence functions of tumour-associated macrophages for inactivation of immunologic protec-
tion of tumours and improvement of treatment efficiency. To develop such therapeutic strategies it is essential
to integrate already available data on macrophage activity and to create a mathematical model of macrophage
functioning that will take into account individual genetic pattern of the patient.

A. E. I'ypeBuu

POAB ITOAUTIOTEHTHBIX KAETOK B HEOTIAACTUYECKOM
TPAHC®OPMAIINU MMOAJKEAYAOUHOMU JKEAE3bI 1 UICTTOAB3OBAHUE
MOAEKYAAPHBIX MAPKEPOB AASA OITPEAEAEHUA YPOBHA
ANPOEPEHIIPOBKU U CTEITEHU 3AOKAYECTBEHHOCTU OITYXOAEN

I'Y MockoBcKulli HayuHO-UuCCcAegoBamMeAbCKuli KAuUHuYeckull uncmumym um. M. @. Baagumupckoro,
Mocksa, Poccutickas @egepayus

BBIAEASIOT ABA THIIA CTBOAOBBIX KAETOK: MAAOUUCAEHHAs MONMYASIIUS AOATOKMBYIIUX SA€MEHTOB C BbI-
COKUM IOTEeHIMAaAOM IpoAudepanun u AuddepeHIupOBKY (UCTUHHBIE CTBOAOBBIE KAETKH) 1 60Aee MHOTO-
YUCA€HHAs MONYASIINSA KOPOTKOKUBYIIIUX 9A€MEHTOB, KOTOPBIEe IIPOUCXOAAT OT IIePBLIX U CIIOCOOHEBI K AU(-
depeHIIUPOBKe B TKaHEBHIE IIPEeAllIeCTBeHHUKU. B opraHnsMe yeroBeKa TKaHEBble TTOAUIIOTEHTHBIE KAETKU
CYIIEeCTBYIOT B Pa3HBIX opraHax: KocTHoM Mo3re, JKKT, Kojke, IeHTpaAbHOM HEPBHOW CUCTeMe, CKeAeTHBIX
MBIIIIAX, IeYeHH!, TOAKEAYAOUHOU JKeae3e U APYTUX. OTU KAETKU UTPAIOT KAIOUEBYIO POAb IIPU (DU3UOAOTH-
4eCcKOH, pellapaTUBHOM pereHepaliuy, HeoIAaCTUUYeCKON TpaHCchOoOpMaliu.

OnHKoAoOrudyecKas IaTOAOTHS MOAKEAYAOUHOM jKeAessl ([TJK), oAHOBpeMeHHO 9HAO- ¥ 9K30KPUHHOIO Opra-
Ha, IPeACTaBAsIeT YHUKAaAbBHbIE BO3MOKHOCTH A U3YyUeHUsI UMMYyHOMEeHOTUIIa U (PeHOTUIINYeCKON U3MeHYN-
BOCTHU ITOAUIIOTEHTHBIX KAETOK, TPaHC(OopMaIui OAHUX KA€TOUHBIX TUIIOB B ApyTrHe. [ToAuNIOTeHTHBIe KA@TKU
ITOK AOKaAU3YIOTCS B IPOTOKAX U OKCIIPECCUPYIOT HUTOKepaTUHHI 7, 8, 18 11 19. [Toa Bo3pelicTBUEM 9K30- 1 9H-
MOTEHHBIX (DAKTOPOB OHU AU EePeHITUPYIOTCS B alliHapHble U Y9HAOKPUHHBIE KATKU, KOTOPbIe 9KCIIPeCCH-
PYIOT TOABKO IIUTOKepaTUHHI 8, 18.

Ha panHux sTtanax AugdepeHINPOBKU IPEAIIeCTBeHHMKOB HaOAIOAQeTCsl KOOKCIIPeCcCus IUTOKepaTu-
HOB ¥ BUMEHTUHA, UTO XapaKTePHO A HepAudhepeHIITMPOBaHHbBIX (@HaAacTUYeckux) KapuuHoM ITOK. Boaee
BCEro UMMYHO(MEHOTUITYy TIOAUTIOTEHTHBIX KA€TOK COOTBETCTBYeT UMMYyHO(MeHOTUI apeHoKapriuHoM [TXK (LIK
7+ /LIK19+), KoTOpble OTAWYaeT KpaliHe arpecCUBHOe KAMHHYeCKoe TeueHue. Ha Oonee MO3AHUX 3Tamax
AUdPepeHITUPOBKU OTMeYaeTCss KOIKCIIpeccus 9K30KPUHHBIX (IIUToKepaTtuHa 19, OMA, MyIIMHOB) 1 Helpo-
SHAOKPUHHBIX MapKePpOB (CUHANTOMU3UHA, XpPOMOTapHUHA A), UTO YaCTO XapaKTePHO AAS KAETOK CMeIllaHHBIX
9K303HAOKPHUHHBIX ¥ 3A0KaUeCTBEeHHBIX HeMPOIHAOKPUHHEIX ontyxoael [TDK. CmemranHele onyxoau DK da-
CTO BO3HUKAIOT B paMKaX HaCAEACTBEHHBIX CMHAPOMOB (MOH-1, I'mnneas—AunHAay, TyOepO3HOM CKAepPO3e),
KOTAQ IPOUCXOAUT HEKOHTPOAUPYeMas NpoAnudeparus IOAUTIOTEeHTHBIX KAETOK.

B 1990-x rr. Reubi u coaBT. onucarn O49Th TUIIOB PEleNTOPOB K COMATOCTATHMHY, HaAUUMe KOTOPLIX Ha
rretkax HOO JKKT sgBasieTcs MOAEKYAIPHOM MUIIEHBIO AAST KAWHUYECKOTO HCIOAB30BAHUS aHAAOTOB CO-
MaTOCTaTUHA NPU A€UYeHUM COOTBETCTBYIOIIUX 3AOKAaueCTBEHHBIX OIlyxoAed. V3yueHue mMMyHOdeHOTHIIA
TKAHEBBIX ITOAUIIOTEHTHBIX KAETOK Ba’KHO AAS MPAKTUUECKOW OHKOAOTHUM, IIOCKOABKY IIO3BOASIET OLIEHUTH
cTeneHb AUDPepeHIIUPOBKY, OMOAOTUUECKUM TOTeHIINaA, CTelleHb 3A0KaueCTBeHHOCTU OITyXOAel U BEIOpaTh
ONTUMAABHYIO TAKTUKY AeUeHUS.
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L. E. Gurevich

POLYPOTENT CELLS IN PANCREAS NEOPLASTIC TRANSFORMATION.
MOLECULAR MARKERS IN DEFINING DIFFERENTIATION STATE AND
MALIGNANCY RATE OF TUMORS

M. F. Vladimirsky Moscow State Clinical Scientific Institute, Moscow, Russian Federation

There are two types of stem cells, i.e. a low-abundant population of long-living elements with high potential
for proliferation and differentiation (true stem cells) and a more abundant population of short-living elements,
originating from the former population that can differentiate into tissue precursors. Tissue polypotent cells
exist in various human organs such as bone marrow, gastrointestinal tract (GIT), skin, central nervous system,
skeletal muscles, liver, pancreas, etc. These cells play a key role in physiological and reparative regeneration,
and also in neoplastic transformation.

Oncopathology of pancreas (simultaneously an endo-, and an exocrine organ) provides unique opportunity
to study immunophenotype and phenotypical variability of polypotent cells, transformation of one cell type
into another. Pancreatic polypotent cells are localized in ducts and express cytokeratins 7, 8, 18 and 19. They
can differentiate into acinar and endocrine cells, expressing only cytokeratins 8 and 18, when stimulated by
exo- and endocrine factors.

Vimentin and cytokeratin co-expression can be seen in early stages of precursor differentiation, and this
property is common for undifferentiated (anaplastic) pancreatic carcinomas. Immunophenotype of highly ag-
gressive pancreatic adenocarcinomas (CK7+/CK19+) corresponds to the immunophenotype of polypotent
cells. Later stages of differentiation are associated with co-expression of exocrine (cytokeratine 19, EMA, mu-
cins) and neuroendocrine markers (synaptofisin, chromogarnin A), that is often typical for cells of mixed endo-
and exocrine, and neuroendocrine malignant tumors of the pancreas. Mixed tumors of the pancreas often arise
in the context of hereditary syndromes (MEN-1, von Hippel —Landau, tuberous sclerosis), when uncontrolled
proliferation of polypotent cells occurs.

In the 1990s Rheubi et al. described five somatostatin receptor types that, if expressed on cells of GIT neu-
roendocrinal tumors, can be molecular target for somatostatin analogs in the treatment of these tumors. Study
of polypotent cell immunophenotype is of much importance for practical oncology, because it helps to define
tumor differentiation state, biological potential, malignancy rate and to choose an optimal therapy strategy.

A. C. ABoprukoB!, B. A. Pbi6KO?

ITAPAHEOITAACTUYECKUE AEPMATO3bI: AKTYAABHOCTD ITPOBAEMbI

! Pocculickuti rocygapcmpenHblU MeguyuHcKul ynusepcumem, Mocksa, Pocculickaa @egepayus
2I'Y POHL] um. H. H. bBaoxuna PAMH, Mocksa, Pocculickas @egepauus

K KO>XHBIM ITapaHEeOIIAa3UsAM OTHOCST XapaKTepPHble CUMIITOMOKOMIIAEKCH! BBICHIIIAHUH, KOTOPBIE MOTYT
IIPEAIIECTBOBATD UAY COITYTCTBOBATD BEITBAEHUIO 3A0KAQYECTBEHHBIX OITYXOAEN UAY Pa3BUBATHCS IT03KE, B TOM
YHCAEe B IIPOIlecce Ae4eHNs OCHOBHOTO 3aboneBanus. CrierududecKkye NOPa’keHNUs KOJKHBIX IOKPOBOB MOT'YT
YKa3bIBaTh Ha HAAWYXE Y IallMeHTa 3A0Ka4YeCTBEHHOI'0 HOBOOOPa30BaHMs BHYTPEHHUX OPTaHOB, B TOM YHCAE
Ha paHHEeH CTaAWuU ero pa3BUTHS 6e3 YeTKO BBIPAKEHHBIX KAMHUYECKUX IIPOSIBAEHHUHN U )KaA00, XapaKTePHbBIX
AASI OPTAHHOM ITaTOAOTMH. B pa3sBUTHM ITapaHeOoNAaCTUYEeCKUX CHHAPOMOB B IIEPBYIO OYepeAb IIPUAAIOT 3Ha-
YyeHHe I'yMOPaAbHBIM (DaKTopaM, 00yCAOBAEHHBIM CEKPETOPHON aKTUBHOCTBIO KAETOK OITyXOAEH (HallpuMmep,
KapUUHOUAHBIM CHHAPOM, TAFOKQTOHOMHBIM CUHADPOM U T. A.) KA UMMYHHBIM OTBETOM OpraHW3Ma Ha aHTUre-
HBI OITYXOAEBBIX KAETOK (IlapaHeoIAaCTHYeCcKas ITy3bipyaTka). KpoMe Toro, o HeM3BeCTHOM IIPUYMHE HEKO-
TOPBIE BOCIIAAUTEAbHBIE U IPOAUMEPATUBHBIE AEPMATO3b!l C IIOBBIIIEHHON YaCTOTOM BBIIBASIOTCS y IAllMEeH-
TOB CO 3A0KaUY€CTBEHHBIMU OIYXOASIMU BHYTPEHHUX OPTaHOB (HanpuMmep, cHHApoM CBUTa, TaHTPEHO3HAas IH-
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opepmust). OHU OOBIYHO IPOTEKAIOT TsKeAee, ueM 6e3 COIyTCTBYIolIel onyxoau. CKopee BCeTO, 3TO OIIpeAe-
ASIETCSI TeHEeTUYEeCKN 00YCAOBAEHHOU IIPEAPACIIOAOKEHHOCTHIO IAleHTa K Pa3BUTHIO IaPaHEONIAACTUYECKUX
KOJKHBIX CUHAPOMOB.

B KAMHUYECKOM TPAKTUKE OCTPO CTOUT BOIIPOC O MTOAYYEHUH AOCTOBEPHBIX TECTOBBIX CUCTEM, AQIOIIUX BO3-
MOJKHOCTB A€PMaTOAOTY BepU(MHUIINPOBATH HAAMYNE OHKOIIATOAOTHY Y IarueHTa. [1epCcreKTUBHBIM B AQHHOM
CAyYae IIPEACTABASIETCS UCCAeAOBaHME OEAKOB CBIBOPOTKM KPOBH C ITOMOIIBIO MacCC-CIEKTPOMETPHYECKUX
MeTOAOB. MyAabTH(aKTOPHBEIE MeXaHN3Mbl BOSHUKHOBEHHUS U IIPOIPECCUH OHKOIIATOAOTUH TPEOYIOT UCCAEAO-
BaHUS ITaHEeAeW MOAEKYASIPHBIX MapKepoB AAT BepUMUKAIIMM PUCKA BOSHUKHOBEHUS, TOYHOM AMArHOCTHUKU
OITyXOAEBOTO IIPOIiecca U MHAMBUAYAABHOT'O IIPOTHO3a €r0 TeUeHHUs.

A. S. Dvornikov’, V. A. Rybko?

PARANEOPLASTIC DERMATOSES: AN ACTUAL PROBLEM

" Russian State Medical University, Moscow, Russian Federation
2 N. N. Blokhin Russian Cancer Research Centre RAMS, Moscow, Russian Federation

There is a large class of cutaneous paraneoplastic syndromes correlating with many oncological diseases.
These skin lesions can serve as specific early markers of cancer progression. Special types of dermatosis may
serve as signs of malignancy, even at early stages of oncological disease without any clinical signs or patient's
complaints, pathognomic for particular organ pathology. The genesis mechanisms of these syndromes are
poorly understood, but there is evidence that the immune system may play a crucial role in this process. Immune
reaction against tumor antigens is the cause of dermatosis in case of paraneoplastic bullous pemphigoid.
Several syndromes are linked with secretory activity of malignant cells, as in case of carcinoid or glucagon
syndromes. Development of such paraneoplastic syndromes may be related to patient's genetic predisposition
to these reactions.

It is utterly important to develop tests to verify the presence of malignancy in patients with specific
cutaneous lesions in the clinical practice. Mass-spectrometry of blood serum is a very promising method in this
case. Complex mechanisms of cancer emergence and progression require development of molecular marker
panels to evaluate cancer risk and to make accurate diagnosis and individual prognosis of the course of disease.
Therefore, recognition of dermatologic paraneoplastic symptoms and syndromes contributes to the clinicians’
oncologic alarm and can help to cure cancer patients.

A. U. AmumpueBa’? B. B. Hopuukuti’, H. B. CeBocmbsiHOBa'?,
C. A. Koromueu?, B. A. ABXuMeHKO?

ITOAUMOP®U3M GSTTI N GSTM1Y BOABHBIX PAKOM AETKOI'O

'T'OY BITIO Cubupckuli rocygapcmBeHHbll MeguUyuHCKull yHuBepcumem Poc3gpasa, ToMcK,
Poccutickas @egepayus
2 0ry3 Tomckuli obracmuol oHKoAoruueckuli gucnancep, Tomck, Pocculickas Degepayus

[MoauMopdusm reHoB 6uoTpaHcdopmanuu KceHo6noTukoB GSTTI u GSTM1 (HyAeBble M HOPMAABHEBIE an-
AeAr 000UX reHOB) OBIA IPOAHAAU3UPOBAH ¥ 255 60ABHBIX paKoM Aerkoro (PA). B kauecTBe rpynnsl cpaBHEHUS
ObIAA UCIIOAB30BaHa BEIOOPKA 3A0POBLIX JKUTeAer T. Tomcka (n = 231). Cpepnuti Bo3pacT (£SD) 6oabHBIX PA
cocTaBua 56,5 £ 8,7 ropa, 3A0POBBIX UHAUBUAOB 49,5 * 5,4 ropa. B Bei6opke P/ 6B1A0 232 My>KUNHBI U 23 JKeH-
LIUHBI, B BLIDOPKE 3A0POBBIX JKUTeAel I'. ToMcka O6b1n0 141 Mmy>kunHa u 89 >KeHIIUH. HacToTa HyA€BOTO reHOTH-
nareHa GSTT1 (48,6%) y OOABHBIX paKOM AET'KOT'O CTAaTUCTUUYECKU 3HAUMMO IIPeBhIIlIara aHAAOTUUHBIM ITOKa3a-
TeAby 3A0POBEIX ATl (18,2%) (p = 0,0001) (OR = 4,26 pa3za, 99% AU 2,76—6,59). CpaBHUTEABHBIN aHAAU3 Ya-
CTOT HyA€BBIX TeHOTUNOB reHa GSTM 1 moKasan, uto yactota GSTM1 0/0 y 60ABHBIX PA BEIIIE, UeM B KOHTPO-
Ae (61,21 40,3%, coorBeTcTBeHHO, p = 0,0001) (OR=2,34, 95% AU 1,60—3,42). Y 60AbHBEIX PA ¢ MeTacTazamu
gactota GSTTI perucTpupoBarach 3HAUUTEABHO dallle, 4eM Y O0ABHBIX 6e3 MeTacTa3oB (59,5 u 40,7% cooTBeT-
cTtBeHHO; ¥* = 4,71; p = 0,029). CaepyeT oTMETUTH TakKe, 4TO A 0/0-reHoTHnia GSTM 1 GbIAa yCTaHOBAEHA
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TEHAEHINS K YBEAUYEHUIO HyAb-TEHOTHIIOB Y OOABHBIX PAKOM AETKOTO C MeTacTaszaMu (66,4 u 55,1% coorset-
cTBeHHO; x? = 2,7, p = 0,085). AaHHEBIE, TOAYUIEHHLIE B XOAE UCCAEAOBaHUS, YKA3bIBAIOT Ha HAAUYHE CBSI3HU HY-
A€BBIX T€HOTUIIOB UCCAEAOBaHHBIX TeHOoB (GSTT10/0, GSTM1 0/0) c puUCKOM Pa3BUTHS paka AeTKOTO.

A. I. Dmitrieva'? V. V. Novitski', N. V Sevostyanova'?, S. A. Kolomiets?,
V. A. Avkhimenko?

POLYMORPHISM OF GSTT1 AND GSTM1 GENES IN LUNG CANCER

' Siberian State Medical University, Tomsk, Russian Federation
2 Tomsk Regional Oncology Dispensary, Tomsk, Russian Federation

Polymorphism of GSTT1 and GSTM1 biotransformation genes (null and normal alleles in both genes) was
analyzed in 250 lung cancer patients. Healthy individuals (n = 231) served as a control group to compare
frequencies of alleles and genotypes of the studied genes with those in lung cancer patients. Median age (+SD)
of lung cancer patients was 56 + 8.7 yrs, median age of healthy individuals was 49 *+ 5.4 yrs. There were 23
women and 232 men with lung cancer. The control group consisted of 141 men and 89 women. The frequency
of GSTT1 0/0 gene was significantly higher in lung cancer patients than in healthy individuals (48.6 and 18.2%,
respectively; p = 0.0001) (OR = 4.26; 95%CI 2.76 —6.59). The frequency of GSTM1 0/0 gene was 61.2% in lung
cancer patients and 40.3% in the control group (p = 0.0001) (OR = 2.34; 95%CI 1.60 — 3.42). The frequency of
homozygous alleles of GSTT! 0/0 was significantly higher in lung cancer patients with metastases than in lung
cancer patients without metastases (55.5 and 40.7%, respectively; p = 0.026). It should be noted that similar
observations were registered for GSTM10/0 (66.4 and 55.1%, respectively; p = 0.08). Therefore, high frequency
of GSTT10/0 and GSTM1 0/0 in lung cancer patients allows prognosis of disease outcome and identification of
groups at risk of cancer.

A. AoBxanckutl, H. Aazap, K. @eaukc, A. Kpbicbko, b. [lImpay6,
M. Broxaep, H. Beprnep

MOAYANPOBAHUE SKCITPECCM KOHHEKCHUHA 43 PEAYIHUPYET POCT
ITAHKPEATUYECKHNX OITYXOAEBBIX KAETOK

Kaunuka obwiell, BucyeparbHoll U mpaHcnAaHMayuonHoll mequyunbl I'eligeabbeprckoro ynusepcumema,
T'etigeabbepr, I'epmanus

Hapy1ienue cuHTe3a KOHHEKCUHOB 1 (DOPMUPOBAHUS I'III-COEAUHEHNUM XapaKTePHO A MHOTUX OITyXOAe-
BBIX IpolieccoB. HaMu n3ydaroch BAUSHUE MOAYAMPOBAHUS CUCTe3a KOHHEKCUHOB Ha CBOMCTBA POCTa PaKo-
BBIX KAETOK IIOAJKEAYAOUHOM JKeAe3bl in vitro. C 3ToM I1eAbI0 TPOBOAUAOCEH BO3AEHUCTBUE HAa KAETOUHbIE AMHUN
T3M4, ASPC u Panc-1 aTaGAMPOBaHHBIMU CTUMYASITOPAMU KOHHEKCHUHOB: 4-eHuAOyTuparoM (4-OB) u petu-
HoeBoi kucaoroi (PK). ITpoandepaliys omyXoAeBbIX KAETOK ITOCAE BO3AEMCTBUS Ha KACTKH BhIIIIeyKa3aHHbI-
MU BellleCTBaMU M3ydarach ¢ moMolibio aHarn3za MTT. KoandecTBeHHas (BeCTepH-OAOT) U KaueCTBeHHas (UM-
MyHHas (AyOpecIleHIINs) AeTeKIIMsI CUHTe3a U AOKaAU3allui KOHHeKCHUHA 43 B OIIyXOAEBBIX KAETKaX CPaBHU-
Banach ¢ PYHKIUEHN TaM-COepAuHeHUN (TpaHcdep KaabllenHa, M3MepPeHHbBIN ¢ IIOMOIILI0 IPOTOYHOMN ITUTOMe-
TPUU U (PAYyOPECIeHTHON MUKPOCKOIINH).

4-Ob u PK cr1oco6CTBOBaAY YMEHBIIIEHHIO IIPOAUMEPAIIUY OITYXOAEBBIX KAETOK C MAKCUMaABHBIM 3 dek-
ToM B 23,7 £ 4,2% Habatopenuit (ASPC), 12,5+ 3,3% (T3M4) u 52,5+ 5,1% (Panc-1) npu ucnoaszoBauuu 3,5 MM
pactBopa 4-OF u B 83,6+4,2% (T3M4) u 57,8 + 4,2% (Panc-1) npu nucnoab3oBanuu 25 MM pactBopa PK, a Tak-
xe B 13,8+ 4,1% (ASPC) npu ucnoaszoBanuu 100 MM pacrsopa PK. ITpu aTom Bo3petictBue 4-OF u PK npuso-
AWAO K YBEAMUEHUIO CHHTEe3a KOHHeKCHHa 43 B KaeTKax T3M4 (npu ucnoab3zoBanuu | MM pactBopa 4-OF po
2,8 paza u 10 MM pactBopa PK a0 2,7 paza). B To >ke BpeMs 3aHOBO CHUHTE3MPOBAHHBIY KOHHEKCHUH OCTaBaACS
B IIUTONIA@3Me OITyXOAEBBIX KAETOK U He TPAHCIIOPTUPOBAACS K KA€TOUHOM MeMOpaHe. MoaAyAnpoBaHUe CHUH-
Te3a KOHHEKCUHOB He IPUBOAUAO K YAYUIIEHUIO (DyHKIMHU I'3I-COEAMHEHUN HU B OAHOM U3 IPOBOAUMBIX 9KC-
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IIepuMeHTOB. MOAYAI/IpOBaHI/Ie CHUHTe3a KOHHEKCHMHOB KOPPpeAupyeT ¢ YMeHbIIeHeM HpOAI/I(bepaLII/II/I OITyXO-
A€BBIX KAETOK. Hapy].ueHHe TPAaHCIIOPTAa KOHHEKCUHOB U3 ITUTOIIAA3MBI K KAETOUYHOM MeM6paHe MOJKET OO'bsIC-
HUTBH OTCYTCTBHE YAYUIIEeHUA CI)YHKHI/II/I FSH-COeAI/IHeHI/Iﬁ B [TaHKPeaTN4YeCKHX OITYyXOAEBBIX KAETKAaX.

D. Dovjanskii, N. Lazar, K. Felix, D. Krysko, B. Shtraub, M. Buechler, J. Werner

MODUILATION OF CONNEXIN43 EXPRESSION REDUCES GROWTH OF
PANCREATIC TUMOR CELLS

Department of General, Visceral and Transplantation Surgery, Heidelberg University Hospital, Heidelberg, Germany

Abnormalities in connexins synthesis and gap junctions formation are typical for many tumour processes.
We studied the influence of modulation of connexins synthesis on growth characteristics of pancreatic tumour
cells in vitro. For this purpose, cell lines T3M4, ASPC and Panc-1 were treated with common stimulators of
connexins: 4-phenylbutyrate (4-PBA) and retinoic acid (RA). Proliferation of tumour cells after treatment was
studied using MTT assay. Quantitative (using western-blot) and qualitative (using immunofluorescence)
detection of synthesis and localization of connexin 43 in tumour cells was compared with gap junction
functioning (calcein transfer measured using flow cytometry and fluorescent microscopy).

4-PBA and RA promoted decrease in tumour cells proliferation with strongest effect of 23.7 £ 4.2% (ASPC),
12.5+ 3.3% (T3M4) and 52.5 £ 5.1% (Panc-1) using 3.5 mM solution of 4-PBA and of 83.6 + 4.2% (T3M4) and
57.8+4.2% (Panc-1) using 25 mM solution of RA, and of 13.8 £4.1% (ASPC) using 100 mM solution of RA. In this
process, treatment with 4-PBA and RA led to increase in connexin 43 synthesis in T3M4 cells (by 2.8 times using
1 mM solution of 4-PBA and by 2.7 times using 10 mM solution of RA). At the same time, newly synthesized
connexins remained in the cytoplasm of tumour cells and were not transported to plasma membrane.
Modulation of connexins synthesis did not improve gap junctions functioning in any of the experiments.
Modulation of connexins synthesis correlated with decrease in tumour cells proliferation. Impairment of
connexins transport from cytoplasm to cell membrane can explain absence of improvement in gap junctions
functioning in pancreatic tumour cells.

A. A. AorxxukoB!?, A. B. UBanos®, U. H. AoaxxuKkoBa'

B3ANMOCBA3U BUOAOTNYECKNX MAPKEPOB
PAKA MOAOYHOM >KEAE3bI

! Bearopogckuli rocygapcmpenHBll yHuBepcumem, bearopog, Poccutickas Pegepayus
2 bearopogckoe obAacmHoe namoAoroanamomuyeckoe 6rwopo, bearopog, Pocculickas @egepayus
* Kypckuli rocygapcmBenHEbll MeguyuHcKull ynusepcumem, Kypck, Poccutickas Pegepauus

HccaepoBano 1044 caydast onepabeAbHOTO pakKa MOAOUYHOM sKeAe3bl. IMMYHOTHCTOXUMUYECKU OIIPeAeAe-
Ha 3KcIIpeccust penentopoB acrporeHos (ER), mporecrepona (PR), Ki-67, Her2/neu. ER-no3utnBHbIe cCAyYan
coctaBuAu 62,7%, PR-nosutusuble — 58,7%. [Ipn KOPPeASIIMOHHOM aHaAW3e YCTaHOBAEHA CPEAHSsS IpsiMast
cBsI3b MeKAY aKcnpeccueit ER u PR (r = 0,57). B Bo3pacTe Ao 35 AeT ER-nto3uTuBHEBIE cAyYan cocTaBUAU 33,3%,
PR-nosutusuble — 36,1%, ctaryc ER + PR+ Habatopancs auiib B 25,0%, a 58,3% cocTaBUAM HaOAIOAEHUS TIOA-
HOTO pelleNITOPHOTro HeraTuga. ['unepakcnpeccus Her2/neu B rpytme 6e3 HeoaAbIOBAHTHOM Tepaluy COCTaBu-
Aa B eaoM 14,5%. ITocae HeoaABIOBAHTHOM Tepaluu ee 4acToTa yBeAUnduAach A0 20,7%, B GOABIIIEH CTelleHU B
BO3PaCTHOM rpymnie A0 55 AeT (24%; B rpynme crapiie 55 aeT — 17,9%). AOCTOBepHO dallle TUIePIKCIPeCcCus
Her2/neu Habatopaercs npu craryce ER —PR— (20,9—26,1%). ITpu ER — PR+ ona BcTpedarach B 2—3 pasa
qare, ueM npu ER + PR —. B rpyImie MOAOABIX TAIIMEHTOK (A0 35 AeT) runepakcnpeccus Her2/neu B 11eAOM BEI-
sBaeHa v 16,7%, a npu ER —PR— — y 23,8%. B rpynnax ¢ ER + PR+ BbICOKUM ypOBeHb IpOAUQePaTUBHON aK-
TUBHOCTH (O0onee 30% Ki-67-MO3UTUBHBIX KAETOK) BBIIBAEH TOABKO B 20% caydaes. HanpoTus, npu ER —PR —B
60,9% cayuaeB UMeACsl BBICOKUM ypoBeHb IpoAudeparnu. Koppeasnus Mexxay skcupeccuelt ER, PR u Ki-67
OKaszanrachk obpaTtHol (r = — 0,46 u —0,40). Cpeau cayuaes c runepakcupeccuett Her2/neu 6oaee ueM B 70% BbI-
sIBAE€H BBICOKUM MHAeKC Ki-67, oAHaKO AMHEeWHOM KOPPEASITUM MeKAY AQHHBIMM ITOKa3aTeAsiMu HeT (r = 0,07).
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A. A. Dolzhikov'?, A. V. Ivanov®, I. N. Dolzhikova!

INTERRELATIONS OF BIOLOGICAL MARKERS IN BREAST CANCER

! Belgorod State University, Belgorod, Russian Federation
2 Belgorod Regional Pathology Department, Belgorod, Russian Federation
* Kursk State Medical University, Kursk, Russian Federation

We studied 1044 cases with operable breast cancer. Expression of estrogen (ER) and progesterone (PR)
receptors, Ki-67, Her2/neu was detected immunohistochemically. 62.7% of cases were ER-positive and 58.7%
cases were PR-positive. Correlation analysis discovered average direct relationship between ER and PR
expressions (r = 0.57). In the group under 35 years of age 33.3% of patients were ER-positive and 36.1% were
PR-positive, ER + PR + status was observed only in 25.0%, while 58.3% of cases were fully negative. Her2/neu
overexpression in the group without neoadjuvant therapy was observed in 14.5% of cases. After neoadjuvant
therapy the rate increased to 20.7%, to a greater extent in patients under 55 years (24% vs. 17.9% in patients
above 55 years of age). Her2/neu overexpression was significantly more frequent in ER—PR— cases (20.9
to 26.1%). In ER—PR+ cases it was detected 2 —3-fold more frequently than in ER+PR — patients. Among
young (under 35 years) patients Her2/neu overexpression was found in 16.7% of cases in the group as a whole
and in 23.8% in the ER—PR — subgroup. In ER+ PR+ groups high proliferation activity (more than 30% of
Ki-67-positive cells) was observed only in 20% of cases, cf. 60.9% in ER — PR — patients. Correlations between
expressions of ER, PR and Ki-67 were inverse (r = —0.46 and — 0.40). More than 70% of cases with Her2/neu
overexpression had high Ki-67 index, though there was no linear correlation between these factors (r = 0.07).

H. B. Kapkos, I A. Xamugyaruna, 1. M. >KapkoBa

MN3MEHEHME 9KCITPECCUU E-KAAXEPUHA 1 BEAKA p53 B
KOAOPEKTAABHBIX OITYXOAAX C PASHBIM KOANYECTBOM
OITYXOAB-ACCOLIMMPOBAHHBIX MAKPO®ATOB

Ka3zaxckuit HUH onkoaroruu u paguoaoruu, Aamamsl, Pecnybauxka Kaszaxcman

OAHUM M3 MapKepoB IIPOTPECCUU OIYyXOAM SBAdeTCH CHUJKeHUe sKclnpeccuu E-rkapxepuna (E-cad).
O6pa3oBaHue SMUTEANAABHOTO MTAACTA (Pa3BUTHE MEXKAETOUHBIX KOHTAKTOB) KOPPEAUPYET C HAaKOIIAEHUEM
Genka p53 AMKOTO THIIQ, B TO BPeMs KaK CHIIKeHHe sKcrpeccuu E-cad, Hao60poT, BBI3BIBAET AeCTaOMAM3aA-
[IUIO U BOSHUKHOBEHUE U HAKOIIA€HUE MYTAHTHOTO OeAKa pS3, U, KaK CAEACTBUE, HHI'HOMPYETCS alloIITO3 OIly-
XOAEBBIX KAETOK. KpoMe ToTro, B CTpOME OITyXOAM BCETAA IPUCYTCTBYIOT MaKpodaru, KOTOphIe IPOAYIHPYIOT
IIMPOKUH CIIEKTD PAa3AMYHBIX BEIIECTB, B TOM YUCAE U IIPOTeassl, criocobHkble pacinenadaTs E-cad [C. E. Lewis,
J. W. Pollard, 2006].

Llenb uccrep0BaHUS — BBIIBUTH 3aBUCHMOCTBE MEXKAY YPOBHeM sKcnpeccun E-cad, Oeaka pd3 U Koam-
yecTBOM Makpodaros (CD68+) B koropekTaabHEIX onyxoAaax (KO). Mo tuny skcnpeccuu E-cad KO (n =
70) OBIAM pa3peAeHBI Ha 2 TPYIIBL C HOpPMaABHOM (rpynna 1) 1 aHoMaAbHOM (rpymnma 2) skcrnpeccuelt E-cad.
[Mopcuet koanuecTBa KaeTok CD68 + u E-cad + npoBoauacd B 10 moaax 3peHus npu yseaudenuu x400.

Hopmaabnas skcnpeccus E-cad coxpansiaach B 19 uz 70 KO (27,1%). Y 51 6oabHoro ¢ KO (72,9%) ot-
MeUYaAuCh pasAMYHble aHOMaAWM B sKcmpeccuu E-cad, Takue, Kak ITUTOIAA3MaTHYECKasl, TeTepoTreHHas U
MeMOpaHHO-peAyLIMPOBAHHAS SKCIIpeccus. B rpymie ¢ HopMaAbHOU dKclpeccuet E-cad cpepHee KOAMuecTBO
kAaeToK CD68 + coctaBuao 645,14 £ 28,56. B rpynne ¢ anoMaabHOM sKcnpeccued E-cad KOAMYeCTBO KAETOK
CD68 + 651r0 B 1,5 paza 6oablile u cocrtaBuno 1348,28 £ 14,82. Kpome Toro, B rpyne 1 B 13 u3 19 (72,2%) KO
skrcnpeccus E-cad ormeuaracsk 6oaee ueM B 80% OIyX0OAeBHIX KAeTOK. B rpymne 2 skcnpeccust E-cad 6oaee yeM
B 80% xaeTOK HaOAroparach AuIIb B 8 u3 51 KO (16,0%). Bo3pacTanue uncaa OIyXOAel C aHOMAABHOM 3KCIIpec-
cueii E-cad, acconumpoBaHHOe ¢ yBeAnueHHeM KoandecTBa KaeTok CD68 +, iBAgeTcsl cTaTUCTUYECKU AOCTO-
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BepHBIM (p < 0,005). CpeapHuli nponeHT pS53 + KAETOK B IpyIIe C HOpMaAbHOU 3Kcnpeccuel E-cad cocraBua
32,3%. A B rpyIe c aHOMaAbHOU 3Kcnpeccuet E-cad — 59,8%. Pazanuns TakyKe CTaTUCTUYECKU AOCTOBEPHBI
(p = 0,015). OT™MeueHa oTpullaTeAbHAsi KOPPEAIIIMOHHAs 3aBUCUMOCTh MeXKAY YPOBHeM sKkcipeccun E-cad u
KoAmdgecTBOM KaeTok CD68+ (r = —0,401, p = 0,018) u ypoBHeM sKkcnpeccuu E-cad u runepskcnpeccueit
OeAKa p53 MyTaHTHOTI'O TUIIA B OITyXOASX TOACTOM Kuliku (r = — 0,373, p = 0,028). Me>kay runepakcrupeccuen
p53 1 KoandecTBOM KaeToK CD68 + mMeeTcst psaMo IpoIopIMOHaAbHAsA 3aBUcUMOCTh (r = 0,389, p = 0,023).

TakuM o06pa3oM, OIYXOAb-aCCOIMUPOBaHHBIE Makpodaru, nHpuAbTpupytone KO, MOryT Hemocpea-
CTBEHHO CHHMJKATh YPOBEHb MEXXKAETOUYHON aAre3U U CTUMYAMPOBATh HAKOIIAEHHE MyTaHTHOTO Geaka pS3 B
OIIYXOAEBBIX KAETKaX IIPU KOAOPEKTAABHOM PaKe, TEM CaMbIM ITOBHIIIAS MX 3A0KaYeCTBEHHBIN 1 MeTacTaTuye-
CKHUU ITIOTEHITHAA.

N. V. Zharkov, G. A. Khamidullina, I. M. Zharkova

THE CHANGES OF E-CADHERIN AND p53 PROTEIN EXPRESSION IN
COLORECTAL TUMOURS WITH DIFFERENT QUANTITY
OF TUMOUR-ASSOCIATED MACROPHAGES

Kazakh Research Institute of Oncology and Radiology, Almaty, Kazakhstan

One of the tumors progression marker is decrease in E-cadherin (E-cad) expression. Formation of epithe-
lian layer (development of intercellular contacts) correlates with accumulation of wild type p53 protein, while
downregulation of E-cad on the contrary is destabilizing, leads to emergence and accumulation of mutant p53
protein and, as a consequence, inhibition of apoptosis in tumour cells. Besides, macrophages are always pre-
sent in tumor stroma, which produce a wide spectrum of various substances including protease, capable to split
the E-cad [C. E. Lewis,J. W. Pollard, 2006].

The purpose of the study was to reveal dependences between level of expression of E-cad, p53 protein
and quantity of tumor-associated macrophages (CD68 + cells) in colorectal tumours. By type of expression of
E-cad all colorectal tumors (n = 70) were divided into 2 groups: with normal (group 1) and abnormal (group 2)
expression of E-cad. Calculation of quantity of CD68+ and E-cad+ cells was performed on 10 fields of vision at
magnification x400.

Normal expression of E-cad was observed in 19 of 70 CT (27.1%). 51 patients with colorectal cancer (72.9%)
had marked anomalies in expression of E-cad, such as cytoplasmic, heterogeneous and membrane-reduced
expression. In the group with normal expression of E-cad average quantity of CD68+ cells was 645.14 £ 28.56.
In the group with abnormal expression of E-cad quantity of CD68+ cells was 1.5-times higher and reached
1348.28 + 14.82. Besides, in group 1 expression of E-cad on more than 80% of tumour cells was marked in 13 of
19 colorectal tumors (72.2%). While in group 2 expression of E-cad on more than 80% of tumour cells remained
only in 8 of 51 colorectal tumors (16.0%). Increase in the number of tumors with abnormal expression of E-cad
associated with increase in quantity of CD68 + cells was statistically significant (p < 0,005). The average per-
cent of p53+ cells in the group with normal expression of E-cad was 32.3%, and in the group with abnormal ex-
pression of E-cad reached 59.8%. The difference was statistically significant (p = 0.015). Negative correlation
between level of expression of E-cad and quantity of CD68+ cells (r = —0.401, p = 0.018) and between level
of expression of E-cad and overexpression of mutant p53 protein in colorectal tumors (r = —0.373, p = 0.028)
was observed. There was a directly proportional dependence (r = 0.389, p=0.023) between overexpression of
p53 protein and quantity of CD68+ cells.

Therefore, tumor-associated macrophages infiltrating colorectal tumors can reduce intercellular adhesion
and stimulate accumulation of mutant p53 protein in colorectal cancers thereby raising their malignant and
metastatic potential.
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E. H. imsanumosB

OYHAAMEHTAABHBIE 3AKOHOMEPHOCTH OITYXOAEBOI'O POCTA

HUMU onkoaoruu um. H. H. [Temposa, Cankm-Ilemep6ypr, Pocculickas @egepayus

Hauboaee sicHoe 00o001ieHHe TMPU3HAKOB 3A0KAUYEeCTBEHHOM TpaHCOpMAIMKM MPEeACTaBAeHO B paboTe
OCHOBOIIOAOJKHUKOB MOAeKYASIpHOM oHKOAoruu D. Hanahan u R. Weinberg, mosiBuBIIelics Ha CTpaHUIIAX Ilep-
Boro HoMepa sXypHaaa «Cell» 3a 2000 r. ¥ HEeMepAEHHO CTaBIIel «Kaaccuueckoi». [To MHeHUIO aBTOPOB, Bce
WAM TIOYTH BCE OIIYXOAU XapaKTePU3YIOTCS HECKOABKMMHU HEOTheMAEMBIMU YepTaMH, a UMeHHO: 1) caMop0-
CTQTOYHOCTBIO B OTHOLIEHUN CUTHAAOB IIPOAMMEpAIy, CBI3aHHOMU C ayTONPOAYKIIUel (haKTOPOB pOCTa, CO-
OTBETCTBYIOIIUX PEIeNTOPOB UAU APYTUX KOMIIOHEHTOB CUTHAABHOI'O IIPOMUTOTUYECKOIO KaCKaAa; 2) moTe-
pell YyBCTBUTEABHOCTH K CHUTHAAAM, CACP’KMBAIOIIUM IIPOIlecC IpoAudepauy, 00yCAOBAEHHON MHAKTUBA-
LIMelN CylpeCcCOPHBIX (AHTUMHUTOTHYECKUX) OEAKOB; 3) 3aMepreHUeM IIPOIeCCOB IIPOrPaMMUPyeMOM KAeTOU-
HOM IrOeAr, OIIOCPEAOBAHHBIM AMCOAAAHCOM OMOXUMUUYECKOM PeryAdIuy IPOLeCCOB alloTo3a; 4) HeorpaHu-
YEeHHBIM PENAVKATUBHLIM ITIOTEHIIMAAOM KAETOK (IPEOAOAEHUEM «AUMHTA XIUMPANKAE»), CONPSIKEeHHBIM C pe-
aKTHUBAIlWel sKcIpeccuu (pepMeHTa TeAoMepassl, ¥, KaK CAEACTBUE, OTCYTCTBHUEM (PU3HOAOTUYECKOT0 YKOPa-
YMBAHUS TEAOMED; 5) CTUMYASIIIUEN ITPOIleCCOB aHIMoTeHe3a B OITYXOAH, BEI3BAHHOM dKCIIpeccrel Tpancop-
MUPOBAHHBIMU KAETKAMM aHTUOTEHHBIX (DAaKTOPOB M HAIIPaBAEHHOM Ha YAOBAETBOPEHUE IOBLIIIEHHBIX II0-
TpeGHOCTEN GBLICTPOAEASIINXCS HEOTIAACTUYECKUX KOMIIOHEHTOB B OKCHUTeHanuy; 6) Clioco6GHOCTBIO K WHBA-
3UM ¥ METaCTa3UuPOBAHUIO, aCCOITMMPOBAHHOM C IIPOAYKIIMEN OIIYXOABIO TUCTOAUTHYECKUX (DEPMEHTOB (IIPO-
Teas), @ TakKkKe (PAaKTOPOB, yTHETAIOIINX AOKAABHBIM UMMYHUTET; 7) FTeHOMHOM HeCTaOUABHOCTBIO, OIIOCPEAO-
BaHHOM WHaKTHBanue# cucrem penapanuu AHK u HapylieHUsSIMU B MOAEKYASIPHOM KOHTPOAE KAETOYHOTO
LIMKAQ; 8) IepeCTPOUKON CTPOMAAbHBIX KOMIIOHEHTOB, CO3Aalolell 60Aee OAATOIIPUSATHBIE YCAOBUS AASL 9BO-
AIOIIMM 3A0KaYeCTBEHHOTO KAOHA.

[MpuunHOM NPUOOPETEHNS ITOAOOHBIX IIPU3HAKOB ABASIOTCSI COMAaTHYECKUe MyTalluy, aKTUBUPYIOIINe OH-
KOTeHBI M ”HAKTUBUPYIOIINE TeHbI-CyIIpeccopsl. [ToMHMO IreHOB, KOAUPYIOMNX OeAKH, B KaHIleporeHe3e IIpu-
HUMaIOT y4actrue MUKPOPHK — KOpOTKHe HEKOAUDYIOIINE OAUTOHYKAEOTHABI, CIIOCOOHBIE YIHETaTh TPaHC-
ASIUIO M/WAU BBI3BIBATH Aerpajannio kopupyromux PHK mocpeacTBoM CBSA3BIBaHUS C KOMIAEMEHTapPHBIMU
y4acTKaMy ITOCAeAHUX. [TpepcTaBAeHHS O MeXaHM3Max pakKa IIOCTOSHHO 3BOAIOIMOHUPYIOT. K Hanboaee ceH-
CaIfMOHHBIM OTKPBITHSAM IIOCAEAHUX AET CAEAYET OTHECTH I'MIIOTE3Y O CYIIeCTBOBAHUU CTBOAOBBIX OITyXOAe-
BBIX KAETOK, AéMOHCTPAIUIO TapaKPUHHBIX B3aUMOOTHOIIIEHUN MEXKAY IIEPBUYHOMN OITyXOABIO U €e MeTacTa-
3aMU, a TaKKe CBUAETEABCTBA O AAUTEABHOU IIEPCUCTEHITUH «APEMAIOIINX» OITYXOAEBBIX KAETOK B OpraHu3Me
M3AEUYEeHHBIX OHKOAOTUYECKUX ITaIlHeHTOB.

E. N. Imyanitov

FUNDAMENTAL REGULARITIES OF TUMOUR GROWTH

N. N. Petrov Institute of Oncology, St. Petersburg, Russian Federation

The most clear review of malignant transformation signs is presented in the work of founders of molecular
oncology, D. Hanahan and R. Weinberg. This work was published in first issue of “Cell" in 2000, and instantly
became classic. According to the authors, all or almost all tumours are marked with several essential features,
namely 1) self-sufficiency in growth signals due to self-production of growth factors, corresponding receptors or
other components of promitotic cascade; 2) insensitivity to anti-growth signals due to inactivation of suppressor
(antimitotic) proteins; 3) suppression of programmed cell death due to imbalance in biochemical regulation of
apoptosis; 4) limitless replicative potential of cells (overcoming "Hayflick limit") coupled with reactivation
of telomerase and, consequently, absence of physiological telomere shortening; 5) sustained angiogenesis in
tumour due to expression of angiogenic factors by tumour cells and aimed at satisfaction of increased needs of
quickly dividing neoplastic components for oxygenation; 6) ability to invasion and metastasis formation due to
production of histolytic enzymes (proteases) and suppressors of local immunity by tumour; 7) genomic instability
due to inactivation of DNA repair systems and impairment of cell cycle molecular control; 8) rearrangement of
stromal components providing favorable conditions for evolution of malignant clone.
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Acquisition of such signs is governed by somatic mutations which activate oncogenes and inactivate
suppressor genes. Besides protein-coding genes, carcinogenesis involves mictroRNAs — short noncoding
oligonucleotides capable of translation suppression and/or degradation of coding RNAs via binding to their
complementary regions. Knowledge about mechanisms of cancer is constantly evolving. Most sensational
discoveries of recent years include hypothesis about cancer stem cells, demonstration of paracrine relations
between primary tumour and its metastases and evidences of long persistence of “dormant” tumour cells in
organisms of cured oncologic patients.

B. Katina

PETTAPATINA AHK 1 BHYTPUKAETOUYHAS ITEPEAAYA CUTHAAA TTPU
KAETOUHOUN CMEPTU, UHAYILIMPOBAHHOUN AAKUAWPYIOIIIUMU
ATEHTAMMU: ITIPUMEHEHMWE ITPU TEPAITU TAUOM 1 MEAAHOMBI

Omgearenue moxkcukoaroruu, Yaupepcumem Matinuya, Maitinu, l'epmanus

XuUMHoTepaneBTUIeCKMMU areHTaMu IIePBOM AUHUU IIPU A€UeHUU TAMOM M MEAQHOMBI SIBASIIOTCS aAKUAU-
pyolue areHTHl. Takue BellleCTBa UHAYLIMPYIOT MHOJKECTBO Pa3AMYHBIX TUIIOB noBpeskpeHuM AHK, arg He-
KOTOPBIX U3 HUX IIOKa3aHOo KaHI[epOTeHHOe, TeHOTOKCUUeCKoe 1 IUTOTOKCHUUecKoe AeticTBue. Kpome Toro, Ta-
KUe Ipenaparsl MOTYyT CTUMYAUPOBaTh pekoMbuHanuio AHK. MeTuaupyromire areHThl IPUBOAAT K U3MeHe-
HHIO HYKAEHMHOBBIX KHUCAOT U (popmupoBanuio O°-mernaryanrta (O°MeG). Takue xumMudyeckre MOAUDUKa-
nuu AHK BBI3BIBAIOT MyTallUuM, U UMEHHO 3Ta UX (PYHKIIMS IBASIETCS IPUYNHOMN OOABIIMHCTBA KaHIIe POTeHHBIX
CBOMCTB aAKUAMPYIOIUX areHToB. OpHaKo Takue uaMmenenus AHK penapupytoTcsa pepmeHTOM-CcaMoyOuiien
arkuAaTpaHcdepasoit (MGMT), koTopasi cYUTaeTCs Ba)KHBIM MapKepoM AeKapCTBEHHOM yCTOMUUBOCTU OITy-
XOA€H, B YaCTHOCTH TAUOM.

AAST MEAQHOMBI CUTyallus AO KOHIA He SICHa, T. K. YCTOMYMBOCTb MEAQHOMBI K aAKUAUPYIOINIUM areHTaM
OIIPEAEASIIOT U ApyTHe (bepMeHTHI, HallpuMep OeAKU pellapalluy HeCllapeHHBIX OCHOBAHUM. MEI TIIaTeABHO
MCCAEAOBaAM alloNTO3 B KAETKAX I'AMOM UM MeAaHOMBI, BbI3BaHHBIN O°MeG. Hamu nmokasaHo, 4TO KAETOYHas
CMepTh IPOXOAUT KakK II0 PereNTop-3aBUCUMOMY, TaK U 10 MUTOXOHAPUAABHOMY IIYyTU M IIPU 3TOM IIPOUCXO-
anT parmenTtanusa AHK ¢ moMOIIbIO ABYIIEIIOUYedHBIX pa3pbiBoB. O°MeG Gonree 3(h(HEKTUBHO CTUMYAUDPY-
eT p53-3aBUCUMBIN pelleNTOP-0NI0CPEAOBAHHBIN allOITO3, YeM SHAOT€HHBIM MUTOXOHAPUAABHBIN ITyTh NHAYK-
LMY KA€TOUHOM cMepTH. DTOT (PaKT NPOSICHAET IPUUUHY TOTO, YTO KAETKU TAMOM C AUKUM TUIIOM PS3 SIBASIIOT-
cs 6oAee YYBCTBUTEABHBIMU K TEMO30AOMHAY, YeM KAETKU C MYTaHTHBIM arreAeM 3Toro 6eaka. MiHTepecHO,
YTO KAETKU TAMOM C AUKMM TUIIOM P53 60Aee yCTOMUUBEI K XAOPO3TUANPYIOIINUM areHTaM (HanpuMmep kK BCNU,
CCNU, ACNU), ueM KAeTKH C MyTaHTHBEIM p53. Takue npenapars! TakyKe IPUMEHSIOTCS IPU TePaIlud TAUOM.
OTOT (paKT yKa3bIBaeT Ha ABOSIKYIO POABL PS3: C OAHOM CTOPOHBI, OH PETYAUPYeT aKTUBHOCTD PellelITOPOB CMep-
TH, C APYTOH, 3al[UIIaeT KAETKH OT AeHCTBHUS O°-XAOPITUATYaHUH-3aBUCUMOTO arlonTo3a (1 Hekpo3a). Ckopee
BCETO, TOCAeAHee AeMCTBHe P53 OCYIeCTBASIETCS Uepe3 MOBHIIIIeH’e dKcIpeccuu reHos penapanuu AHK (Ha-
npumep, ddb2). OTu paHHBIe OYAYT OOCY>KAEHBI B KOHTEKCTe XUMHOTePAllui TAMOM U MEAQHOMBL.

Aannas paboma 6sira noggepsxana rpanmamu DFG KA724/13 and SFB724/B7.

B. Kaina

DNA REPAIR AND SIGNALING IN ALKYLATING DRUG INDUCED CELL
DEATH: IMPLICATIONS FOR GLIOMA AND MELANOMA THERAPY

Department of Toxicology, University of Mainz, Mainz, Germany

Alkylating agents are the first line therapy in patients with glioma and malignant melanoma. These agents
induce a dozen of different DNA damages, some of them being carcinogenic, genotoxic, recombinogenic and
cytotoxic. An important DNA damage induced by methylating drugs is O°-methylguanine (O°MeG). This
damage causes mutations and is responsible for most of the carcinogenic effects of alkylating drugs. The
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damage is repaired by the suicide enzyme alkyltransferase (MGMT), which is considered to be a very important
marker of drug resistance in gliomas.

For malignant melanomas the situation is less clear since other mechanisms of alkylation drug resistance
come into play as well, such as mismatch repair. O°MeG is a potent trigger of the programmed cell death
(apoptosis) pathway. We have studied in detail how apoptosis induced by O°MeG is executed in glioma and
melanoma cells. We have shown that cell death is executed both via the death receptor and the mitochondrial
pathway, with DNA double-strand breaks (DSB) involved. The efficiency of O°MeG to trigger the p53 dependent
death receptor pathway is higher than the p53 independent endogenous mitochondrial pathway, which
explains why p53 wt glioma cells are more sensitive to temozolomide than p53 mutated cells. Interestingly,
p53 wt glioma cells are more resistant than p53 mutant glioma cells to chloroethylating agents, such as BCNU,
CCNU and ACNU, which are also applied in glioma therapy. This indicates that p53 has a dual role: one is
regulation of the death receptor, the other is protection against O°chloroethylguanine-induced apoptosis (and
necrosis), very likely by upregulation of repair genes (notably ddb2). These data will be discussed as to their
clinical implications for glioma and melanoma therapy.

The study was supported by DFG KA724/13 and SFB724/B7.

3. B. Kpynnosa', H. H. Yakosa', E. I1. Muxaaenko', H. B. YebomapeBa’,
IO. E. Aemuguux?, A. A. ’Kuako?, E. H. llIroma?

ACCOOUAIINA MEXAY A61G ITOAUMOP®N3MOM I'EHA EGF 1 PUCKOM
BO3HUKHOBEHUSA OHKOAOTUYECKUX 3ABOAEBAHUN

! Uncmumym renemuxu u yumoaoruu HAH Beaapycu, Munck, Pecnybauka beaapych
2 MuHckull ropogckoli KAURHU4ecKuli onkoAoruueckull gucnancep, MuHck, Pecnybauka beaapych

OnupepManrbHBIN akTop pocTa (EGF) aBAsieTcsa AMTaHAOM pellenTopa 3MUAePMaAbHOTO (haKTopa pocTa
(EGFR), KOoTOpBIN yuacTBYeT B IIpolieccax npoaudepanuy, Aud@epeHIINPOBKY 1 alloNTO3a KAETOK, a TaKKe
B MHMIIMAIIUU aHTHoreHe3a. OnncaH @yHKIIMOHAABHO 3HAUUMBIN noauMopdusM reHa EGF B HeTpaHcAupye-
Mo obracTu B no3unuu +61 (A61G noaumopdusm). Mi3BeCTHO, UTO KAETKHU C TeHOTUIIOM AA IIPOAYIIUPYIOT
pocTtoBepHO MeHbINM ypoBeHb EGF, ueM kaeTku ¢ reHoTunamu GG nau GA. Pe3yAbTaThl HCCAEAOBAHUM acco-
nmaruy A61G noanmopdusma EGF ¢ pazBuTrHeM OHKOAOTHUECKUX 3a00AeBaHUN IPOTUBOPEUMBEL. Lleabio Ha-
11ed paboTsl 6bIAO U3yueHUe BAUSHUSA A61G noaumopdusma EGF Ha pucK pa3BUTHS OHKOAOTMYECKUX 3a00-
aeBanui. Meropom TTLP-TTAP® npoBeaeH anarus noauMopdusma A61G rera EGF y 60ABHBIX HEMEAKOKAE-
TOYHBIM PaKOM A€TKOTO 1 PAKOM SIMYHUKOB. He BBIIBA€HO AOCTOBEPHOM Pa3HUIIEI MeKAY YaCTOTOM BCTpevae-
MocTH reHOTUNIOB GA 1 GG y OOABHBIX PAKOM AETKOTO U B KOHTpOABHOM rpynne (OP 1,97, AW 0,97—3,98; p =
0,08). OpHAKO Y OOABHBIX TIAOCKOKAETOYHBIM PAKOM A€TKOT'O 3TU FeHOTUIILI BCTPEUYAAUCh B 2 pa3a dallle, ueM y
MAI[MEeHTOB C AA€HOKAPIIMHOMOMN. Y OOABHBIX PAKOM SUYHUKOB OOHAPY’KEHO AOCTOBEPHOE YBeAUUeHUe YacTo-
1ol TeHOTHUIIOB GA 1 GG (OP 5,09; A1 1,38—18,7; p = 0,017) 110 cpaBHEHUIO C KOHTPOABHOM rpynnoi. HauaTer
HUCCAEAOBAHUS IO U3YUEHUIO FeHeTUUeCKOTO TOAUMOPMU3Ma COCYAUCTOrO 3HAOTEAHMAaABHOrO (haKTopa pocTa
(VEGF) — oapHOro 13 KAIOUeBBIX MHAYKTOPOB @aHTHOTeHe3a.

E. V. Krupnova', N. N. Chakova', A. P. Mikhalenko', N. V. Chebotareva’,
A. A. Zilko? Y. E. Demidchik?

ASSOCIATION BETWEEN AG1G POLYMORPHISM OF EGF GENE
AND RISK OF CANCER

! Institute of Genetics and Cytology NASB, Minsk, Belarus
2 Minsk Oncological Clinical Dispensary, Minsk, Belarus

Epidermal growth factor (EGF) is a ligand of epidermal growth factor receptor (EGRFR) which is involved
in proliferation, differentiation and apoptosis of cells as well as in angiogenesis initiation. Functionally
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significant EGF polymorphism is described in untranslated region in +61 position (A61G polymorphism).
Cells with AA genotype are known to produce significantly less EGF than those with GG or GA genotypes.
Data about association of A61G polymorphism of EGF with cancer development are equivocal. The aim of our
study was to analyze the influence of A61G polymorphism of EGF on the risk of cancer development. A61G
polymorphism of gene EGF was analyzed in non-small cell lung cancer patients and ovary cancer patients. No
significant difference was revealed between occurrences of genotypes GA and GG in lung cancer patients and
in the control group (OR 1.97; CI 0.97—-3.98; p = 0.08). However, these genotypes were found 2-times more
frequently in squamous cell lung cancer patients than in adenocarcinoma patients. A significant increase in the
frequency of GA and GG genotypes was observed in ovary cancer patients (OR 5.09; CI 1.38 —18.7; p = 0.017)
as compared to the control group. Investigations are under way to study genetic polymorphism of vascular
endothelial growth factor (VEGF), a key inducer of angiogenesis.

H. A. AasapeBuu, A. U. @aetiuman, M. B. Makaposa, H. E. AoHnHep,
U. @©. Kycmosa, A. A. lllaBoukuna, E. C. Uyuyes, FO. 1. [Tamomko

TKAHECHEIN®UNYECKUE TPAHCKPUITIITMOHHBIE ®AKTOPBI
B KOOPAMHAIIUU AKTUBHOCTU CUTHAABHBIX ITYTEN ITPU
OIIYXOAEBOM ITPOTPECCUU

I'Y POHL] um. H. H. Baoxuna PAMH, Mocksa, Pocculickasa @egepayus

TraHecnenuduueckre TPAHCKPUNIIMOHHBIE (DAKTOPHI, (POPMUPYIOLINE PETYAITOPHBIE KACKAABL, KOTOPBIE
OIIPEAEASIOT clieHu(PUKALINIO U AU PEPEHITUPOBKY SIIUTEANAABHBIX KAETOK B OHTOT€He3€e, UIPAOT IJeHTPaAb-
HYIO POAB B KOHTPOAE (DYHKIIMOHAABHEIX U MOP(OAOTUYECKUX CBOUCTB PA3AUYHBIX TUIIOB KAeTOK. OAHOM U3
Hanbonee M3YIEHHBIX CHCTEM TKaHeCHIeIn(MPUIEeCKON PEeTyASIIINY SBASETCS CEeTh IelaTOIUTapHLIX SAePHBIX
daxTopos (I'AD), KOTOPBIE OIIPEAEASIOT YCTaHOBACHUE U ITOAAePIKaHe ANPHEPEeHIIPOBKY HECKOABKUX TH-
TIOB 3TUTEAHAABHBIX KAETOK.

OpAHUM W3 IIeHTPaAbHBIX 3BEHBEB 3TOM PEryAsITOPHOM CeTH SBASIeTCS sSAepHBIM perjentop HNF4o.
Hapymienne sKcIpeccuu 3TOTO TeHa aCCOIMUPOBAHO C NMPOTPECCHEeN TelaTOIeANOAIPHBIX KaprnuHoM (I'K)
TPHI3YHOB U YeAOBEKa U IIPUBOAUT K YCKOPEHHUIO IPOAUQepanuy, HapyIIeHUIO dITUTEANaABHON MOP(OAOTHH,
MOSIBA€HUIO CIIOCOOHOCTH K MeTaCTa3upoBaHUIO U pAepudepernuposke. BoccranosaeHue dyrkuuu HNF4o
B KAeTKax pepudepernupoBaHHOU ['K MBIIIK BBI3BIBAET YACTUYHYIO PEBEPCUIO 3A0KAUECTBEHHOI'O (DEHO-
THUIA Kak in vitro, Tak u in vivo. B I'K yenroBeka TpaHckpunnug udodopMel HNF401 TOAHOCTBIO yTpadeHa
B 7 u noHwkeHa B 5 u3 17 I'K (71%), He accouMpPOBaAHHBIX C UH(EKIUEN BUPyCaMU renartura. [lopaBreHue
skcnpeccuu HNF4o koppeaupyeT ¢ HeOAQronpUATHBEIM IPOTHO30M TedueHUs 3a00AeBaHUA. TakuM oOpasomM,
TPAHCKPUNIMOHHLIN (pakTop HNF40, B KAeTKax renaTolUTapHOIO IIPOUCXOKAEHUS SBASETCS BEPOSITHBIM
OITyXOAEBBIM CYIIDECCOPOM.

Hapymenne dpyuknuu IO oTMeueHO TakKe B ADYTUX OIYXOASIX SIIUTEANAABHOTO IIPOUCXOKACHUS. MBI
TIPEATIOAATaeM, YTO TKaHecnenuduieckre (aKTOPHI, KOTOPHIE ONPEAEASIOT KAIOUEBBIE 3TAllbl PEaAU3alun
OIIpeAEAeHHBIX AN (PEPEHIIMPOBOYHBIX IIPOTPAMM B CIIOCOOHBEI MOAYAMPOBATH CUTHAABI, ITOCTYIAIOIINe 13-
BHE B KAETKY, MOI'YT PACCMaTPUBATHCS KaK IIePCIEeKTUBHBIE KAHAUAQTHI Ha POAB OIIYXOAEBBIX CYIIPECCOPOB B
TeX TUIlaX TKaHeH, TAe OHU UI'PAIOT HauOoAee 3HAUMMYIO POAB.

Paboma noggepxxana rpanmamu PODU 07-04-01422 u 07-04-12151-o¢u.
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N. L. Lazarevich, D. I. Fleyshman, M. V. Makarova, N. E. Donner, I. F. Kustova,
D. A. Shavochkina, E. S. Chuchuev, Y. I. Patutko

TISSUE-SPECIFIC TRANSCRIPTION FACTORS IN COORDINATION OF THE
ACTIVITY OF SIGNALING PATHWAYS IN TUMOR PROGRESSION

N. N. Blokhin Russian Cancer Research Center RAMS, Moscow, Russian Federation

Tissue-specific transcription factors forming the regulatory cascades which determine specification and
differentiation of epithelial cells during embryogenesis play the central role in the control of functional and
morphological properties of various cell types. Hepatocyte nuclear factors (HNFs) network is one of the most
investigated tissue-specific regulatory systems which controls initiation and maintenance of differentiation of
several epithelial cell types.

HNF4o nuclear receptor is a central element of this regulatory network. Deregulation of this gene is as-
sociated with progression of rodent and human hepatocellular carcinoma (HCC) and induces increase in cell
proliferation, loss of epithelial morphology, dedifferentiation and metastasis. Restoration of HNF4o expression
in dedifferentiated cells induces partial reversion of highly malignant phenotype both in vitro and in vivo. In
human HCC samples HNF4o1 transcription is completely lost in 7 and significantly decreased in 5 of 17 HCCs
(71%) not associated with hepatitis B virus infection. Decreased HNF4a expression correlates with poor prog-
nosis. HNF4o. is therefore a candidate tumor suppressor for hepatic cells.

HNFs dysfunction was also reported in other epithelial tumors. We suppose that tissue-specific transcrip-
tion factors which control the key steps of certain differentiation programs and can receive and modulate ex-
tracellular signals may be considered promising tumor suppressor candidates for their corresponding tissues.

The work was supported by grants from Russian Foundation for Basic Research (07-04-01422 and 07-04-
12151-ofi).

A. H. Atobuenko’, H. U. [NocnexoBa’, A. A. [lapokonHas', M. b. Cmenuna’,
C. M. Ilopmnoii!, C. A. Tiorsngun', B. B. bprosrun', A. B. Kapnyxun?,
P. @. I'aprkaBuesa’

PEAKWE HACAEACTBEHHBIE OHKOAOI'MYECKUE CUHAPOMBI.
3HAYEHUE KAUHUKO-MOAEKYASIPHOM AMATHOCTUKU

'TY POHL] um. H. H. Baoxuna PAMH, Mocksa, Poccutickas @egepauus
2T'Y Meguko-renemuueckull Hayunblli yenmp PAMH, Mocksa, Pocculickas @egepayus

OcHOBHa$I 4aCTh 3A0KAQYeCTBEHHBIX HOBOOOPA30BaHUM OTHOCUTCS K MYABTU(AKTOPUAABHBIM 3aboAeBa-
HUSM, 9THOAOTUUECKUMU (PAaKTOPaMU KOTOPLIX SIBASIOTCS KaK BHEITHECPEAOBOe BO3AEMCTBUE, TaK U HaCAEA-
CTBEHHas IPEeAPaCIOAOKEHHOCTh. OAHAKO B HEKOTOPBIX CEMbSIX IPUUYNHOMN BO3HUKHOBEHUS 3a00AeBaHUS SIB-
ASIeTCSI KOHCEPBATUBHBIN 'eHHBIN Ae(PEKT C Tapap0KCAABHO BEICOKMM PUCKOM Pa3BUTHUSI OPTaHOCIEeIN(PUIHOMN
U CUHAPOMAABHOM NAaTOAOTMHU. HeKoTopble OHKOAOTHUEeCKHe CHHAPOMBI 4aCTO He AUaTHOCTUPYIOTCS BBUAY UX
HU3KOU YaCTOTHI B IIOMYASIIIUU. B TaKUX CAydasix MOAEKYASIPHO-TeHeTHUeCKoe UCCACAOBaHNe SIBASIETCS OIlpe-
AEASIOMINM TaKTUKY AMAaTHOCTUKHY, A€UeHUSI U IPOMUAAKTUKU.

Cunapom Au-Opaymenu (CAD) — pepkKoe ayTOCOMHO-AOMUHAHTHOe 3aboAeBaHUe, BIepBble ONMCAH-
Hoe B 1969 r., acconuupoBaHHOe ¢ BO3HUKHOBEHMEM ABYCTOPOHHEro paka MOAOUYHOM keae3bl (PMOK) y mo-
AOABIX JKEeHIINH U HaKOIIAEHUEM B CEMbSIX MSATKOTKAHHBIX U OCTEOTEHHBIX CAPKOM, OITyXOA€M TOAOBHOI'O MO3-
ra ¥ aApeHOKOPTHUKAABLHOTO paka. BhIcoKas dacToTa TepMUHAABHBIX TP53 MyTanuil o6yCAaBAMBAET BBHICO-
KYIO 9KCIIPECCUBHOCTb U IIeHEeTPAHTHOCTL 3a00A€BaHUS B TeUeHUM KU3HU. B psae caydaeB ceMbU C Hacae-
AyeMbIMU TP53 MyTaniusaMu He YAOBAETBOPSIIOT KputrepusiM Kaaccudeckoro CA®. ITpumep cerperaruu TOAb-
Ko PMDK MBI HaOAIOAQAU B CeMbe C HaCAeAyeMOM repMUHaAbHOM HOHceHc-MyTaruer R306X B 8 sk30He reHa
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TP53. CAepyeT OTMETHUTE, UTO 3a00AeBaHUe U Y MaTepH, U Y A04epu OBIAO AMAaTHOCTHPOBAHO Ha (DOHe CylIlle-
CTBYIOIIlel OepeMeHHOCTU B Bo3pacTe 26 AeT. [Ipu cCKpUHUHTe KOAUDYIOIIel yacTu reHa TP53 u3 19 nauuesn-
TOK MOAOAOTO Bo3pacTa (A0 30 AeT), cTpapatonux PMJOK ¢ OHKOAOTHMYECKU OTATOlleHHBIM aHaMHe30M, WHaK-
TUBUPYIOIIYe TepMUHaAbHBIe TP53 MyTalnuu ObIAU BHISIBACHBL Y 2 (10,5%). B opHOM cAydae MyTarnus BO3HUK-
Aa de novo. M3BectHbIN TP53 noaumopdusm Arg72Pro HacaepoBaru 6 (31,5%) GOABHBIX. B n3yuaeMoit rpyt-
Tle MaIeHTOK IPOCAEKMBAAOCE 3HAUUTEABHOE IIOBHIIIIeHHe YaCTOTH MHTPOHHOTO TP53 BapuaHTa Int3dup16 B
TOMO3UTOTHOM COCTOSIHHU IO CPABHEHMUIO C IOIMYASIIIMOHHBIM KOHTPOAeM. C 1eAbto AuddepeHIInarbHOM AUa-
raocTuku npu CAD caepyer yunutsiBaTh, 4To AHK-TecTupoBanue rena CHEK2 BEIIBASIET T€TE€PO3UTOTHOE HO-
cUTeAbCTBO MyTanui B 10% caydaeB. Takum o6pasoM, reH-cynpeccop CHEK?2 oOycAaBAUBaeT IPEeAPACIOAO-
KeHHOCTb He TOABKO K pa3BuTuio PMJK, uTo He0OXOAUMO yUUTHIBATh IPU MEANKO-TeHeTHIeCKOM KOHCYABTH-
POBaHMUU NAIIMEHTOB-HOCUTEAEH.

L. N. Liubchenko', N. I. Pospekhova'!, A. A. Parakonnaya', M. B. Stenind’,
S. M. Portnoy’, S. A. Tjulandin’, V. V. Briuzgin', A. V. Karpuhin?, R. F. Garkavtseva'

RARE INHERITED CANCER SYNDROMES. IMPORTANCE OF CLINICO-
MOLECULAR DIAGNOSTICS

I'N. N. Blokhin Russian Cancer Research Center RAMS, Moscow, Russian Federation
2 Research Centre for Medical Genetics RAMS, Moscow, Russian Federation

Majority of malignant neoplasms are related to multifactorial diseases, whose etiological factors are the
influence of environment and hereditary predisposition. However, in several families the reason for disease
occurrence is conservative genetic defect with ironical high risk of organ-specific and syndromatic pathol-
ogy development. Several cancer syndromes are often never diagnosed in view of their low incidence. In such
circumstances, molecular genetic study is the determining method in diagnostics, treatment and prophylaxis.

Li-Fraumeni Syndrome (LFS) — a rare autosomal-dominant disease, which was first observed in 1969, as-
sociated with the appearance of bilateral breast cancer in younger women and with uptake of soft-tissue and
osteogenic sarcomas, brain tumors and adrenocoritcal tumors in the families. Increased frequency of germ-cell
TP53 mutations gives rise to high expressiveness and penetrance of disease in life-time. In a number of cases,
families with inheritable TP53 mutations did not satisfy the classical criteria of LFS. An instance of segregation
only in breast cancer was observed in families with inheritable germ-cell nonsense mutation of R306X in exon 8
of TP53 gene. It should be noted that the disease was diagnosed both in mother and daughter during the preg-
nancy at an age of 26 years. During screening of the coding part of TP53 gene in 19 patients of younger age (up
to 30 years) suffering from breast cancer with cancer-burdened history, inactivating germ-cell TP53 mutations
were found in 2 (10.5%) patients. In one case the mutation occurred de novo. The famous TP53 polymorphism
Arg72Pro was inherited in 6 (31.5%) patients. In the study group, patients were on follow-up for a significantly
high frequency of intronic TP53 variant Int3dup16 in homozygous condition when compared with the popu-
lation control. It should be noted that, in differential diagnosis of LFS, DNA-testing of CHEKZ2 gene shows
heterozygous carriage of mutations in 10% of cases. Thereby, gene-suppressor CHEK?2 stipulates susceptibility
not only to the development of breast cancer, which should be taken to consideration during medico-genetic
counseling of patient carriers.

O. I NtomapeBuu

COBPEMEHHBIE METOABI B MCCAEAOBAHUAX OHKO3ABOAEBAHUN
HA MOAEKYASAPHOM YPOBHE

MockoBcKkoe npegcmaBumeAbCcmBo komnanuu « Muarunop», Mocksa, Poccutickas @egepayus

CoBpeMeHHasgs HayKa pacllonaraeT LIMPOKUM apCeHAaAOM METOAOB AAS HCCAEAOBAHUA OHKO3abOAeBa-
HUU Ha MOAEKYASIDHOM YPOBHE. YHUKaAbHBIE IIPOTOYHEBIE IUTOMeTphl «Guava EasyCyte Plus» 3a cuet uc-
IIOAB30BAHUSI MUKDPOKAIUAAIPHOU SYEUKH OTMEHSIOT MCIIOAB30BAaHKE NPOTOYHOMN («HECyIel») >KUAKOCTH.
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KomnakTHEBIe U IPOCTBIE B paboTe M 0OCAYKMBAHUU, TU IPUOOPHI TO3BOASIIOT OAHOBPEMEHHO AeTEeKTUPOBATh
A0 4 KpacuTeAell 1 OOKOBOe CBeTopaccesHUe B 00pasiiaX, aBToOMaTH4eCKU 3a0upaeMbIX U3 96-AyHOUHOTO ITAQH-
mreta uAu 10 Mukponpo6upok. Bmecre ¢ TeM Takue HUTOMAYOPUMETPHI TO3BOASIIOT PeaAN30BaTh BCe OCHOB-
Hble IPUMEHEHUST KAQCCUUECKOT'0 IIOAXOAA B IPOTOYHOU IUTOMETPUN. 3HAUYUTEABHBIM TeXHUYEeCKUHU TPOPLIB
B MOAEKYASIPHO-OMOAOTMYECKUX MCCAEAOBAHUSAX PEaAU30BaH B TEXHOAOTMH MMMYHOMYABTHUIIA€KCHUPOBAHMUS
xMAP ot «Luminex». B AaHHOI TeXHOAOTUM UCIOAB3YIOTCSI IOAUCTUPOABHBIE MUKpPOCMEPHI C (PAyOpeCIeHT-
HBIMU peniopTepamMu. B oAHOM peakIoOHHOM 00beMe BO3MOJKHO onpepereHne A0 100 anaaruToB. [Tomumo ca-
Moro npubopa kommnanus «Millipore» mpepraraeT HIKPOKOe pa3zHOOOpa3re HaOOPOB, ITO3BOASIIONIUX ACTEKTH-
poBaTh Takue oHKoMapKepksl, Kak MIF, renrtuH, nporakTuH, ocreononut, CA-125, IGF-1I, a Takke po 42 nuTo-
KUHOB/XeMOoKMHOB, TGF-beta, ropMoHbI runodu3a u IUTOBUAHOM JKeAe3bl, aAUITOKUHETUYEeCKUe U TaCTPOUH-
TeCTHHaAbHBIe TOPMOHBI, MapKepPhl KOCTHBIX U CEPAEYHO-COCYAUCTBIX 3a00AeBaHUM, MapKephbl CeIICUCa, alloll-
To3a. Komnanus «Millipore» npeacTaBaseT onmcaHHbIE TEXHOAOTUN AAS HUCCAEAOBAHMS OHKO3abOAEBaHUM B
Poccun.

O. G. Liutarevich

NEW METHODS IN MOLECULAR CANCER RESEARCH

Millipore Moscow office, Moscow, Russian Federation

The modern science applies various methods to study cancer diseases at molecular level. Unique Guava
EasyCyte Plus flow cytometers make sheath fluid unnecessary due to application of the patented micro-capil-
lary flow cell. These compact and easy-to-use devices can detect up to 4 colors and side scattering. Samples are
automatically loaded from 96-well microplates or 10 microtubes. The flow cytometers can also perform all basic
applications of classical flow cytometry. The xMAP technology developed by Luminex is a significant techni-
cal breakthrough in molecular biology. This technology is based on polystyrol microspheres with fluorescent
reporters and allows up to 100 unique assays to be multiplexed within a single sample. Besides the instrument
itself Millipore offers a large variety of kits for detection of onkomarkers such as MIF, leptin, prolactin, osteo-
pontin, CA-125, IGF-II, and up to 42 cytokines/chemokines, hormones, osteo- and cardiovascular markers,
markers of sepsis and apoptosis. Millipore supplies these technologies for cancer research in Russia.

H. H. MasypeHnko

3HAYEHUE MYTAILI KOMITIOHEHTOB BHYTPUKAETOUHBIX
CUTHAABHBIX ITYTEW AAI AMATHOCTUKU Y1 AEMEHU S OITYXOAEN

I'Y POHL] um. H. H. baoxuna PAMH, Mocksa, Poccutickaa @egepayus

MHorre KOMIOHEHTEI MUTOTeHHBIX CUTHAABHBIX ITyTeH, BKAIOYast OOABIIIOE YMCAO TIPOTENHKUHAS, UI'PAIOT
[EeHTPAABHYIO POAB B PA3BUTHUU OMOAOTMUYECKUX IIPOLECCOB, TAKUX, KAK KAETOUYHBIN POCT, AU(DdepeHIIuPOB-
Ka, arronTo3. CpeAr KAIOUEBBIX CUTHAABHBIX ITyTeH, KOTOpLIe (DYHKIIMOHUPYIOT B KACTKEe He3aBUCHUMO U ITapan-
AEABHO ¥ HapyIIeHUs UAU B3aUMOAEHCTBHE KOTOPHIX HAaMOOAE€e YaCTO BCTPEYAIOTCS B OIYXOASIX, — CHUTHAAb-
uble Kackapbl MAPK/RAS u PISK/AKT. XoTst mporpeccusi OIIyXOAU COIIPOBO’KAQETCSI MHOTOUUCAEHHBIMU Te-
HETHUYEeCKUMHU HapYyIIeHUSIMH, AUIIb HEKOTOPBIE MyTallii OIIPEAEAEHHBIX TeHOB CTAHOBSTCS MapKepaMu 3a00-
AeBaHMA. AOCTATOYHO XOPOIIO U3YUYEHBI PEIeNTOPHbIE THPO3UHKUHA3E], aKTUBUPYIONINE MyTaIlu KOTOPBIX
IIPUBOAAT K KPYIIMAABHBIM U3MEHEHUSIM B ITIepepade MUTOT€HHBIX CUTHAAOB. MyTaluy BhI3BIBAIOT KOH(MOPMa-
IIMOHHBIE U (DYHKIMOHAABHBIE U3MEHEHUS OEAKOB, UTO UCIIOAB3YETCS IIPU CO3AAHUN HOBBIX IPOTHBOOITYXOAE-
BBIX IIPEIapaToB MOAEKYASIDHO HAalIPaBA€HHOM, UAM TapreTHOH, Tepanuu. Cpeau MHUIIIEHEH TapreTHON Tepa-
nuu — perjentopsl EGFR 1 HER2, KIT, PDGFRA, BCR-ABL, auranpa VEGF.

CeropHst HauOOABIIIee PACIPOCTPAHEHHE ITOAYYHAN TapreTHBIe IIperapaThl — MOHOKAOHAAbHBIE @HTHTE-
Ad K KAETOYHBIM perientopaM An60 AUTaHAAM U UHIMOUTOPEL TpoTenHKUHA3. Mpecca u TaprieBa, mpeACTaBAsI-
forre cobom HeOOABbIITNEe UHI'MOUTOPHI TUPO3UHKUHA3HbIX AoMeHOB EGFR, okazaauch apeKTUBHBI TOABKO B
CAy4asX HEMEAKOKAETOYHOI'O paKa AeTKOTO (aA€HOKapIIMHOMBI), IPU KOTOPLIX OOHAPY>KeHbI MyTalluy B THUPO-
3uHKUHA3HOM AoMeHe perjenitopa EGFR. HapyiieHns curHaAbHBIX ITyTel MOT'YT BO3HUKATh TAKKE BCAEACTBHUE

95



BectHuk POHL, nm. H. H. BnoxuHa PAMH, 1. 20, Ne1, 2009

96

MyTalliil BHYTPUKAETOYHBIX OEAKOB, HarOoAee 3HAUMMBIMU SIBASIIOTCS HapylleHus B reHax KRAS u BRAF.
Omnpepenrenne myrauuit KRAS Heo6XOAUMO IIPU KOAOPEKTAABHOM pake, T. K. MyTallul HUBEAUPYIOT Tepares-
THYeCKUM 3(peKT npenapara leTykcuMad y O0OABHBIX ¢ aMnAnudukanuel rena EGFR. [TepcrieKTUBHBIM IIPeA-
CTaBASIeTCS KOMOMHUPOBAHHOE NIPUMeHeHUe TapreTHON Tepaluu C IIUTOCTaTUUYeCKUMU IIpellapaTaMy, Ooaee
9 (PeKTUBHO MOKET OLITH OAHOBPEMEHHOe ITOoAABACHNEe CUTHAABHBIX KacKapoB, 3amyckaeMblx EGFR u RAS.
B psiae caydaeB MyTAIllMOHHBIM aHAAW3 Ba’KeH AAS YTOUHEHMS AMaTHOCTUKY U IIPOTHO3a.

CTpOMaAbHBIE OITYyXOAU JKEAYAOUHO-KUIIEYHOTO TpaKTa (GIST) ABAAIOTCA IPKUM IIPUMEPOM IIPUMEHEHUS
TAPreTHOM Tepalluyu B OHKOAOTUH. XapaKTE€PHBIM OTAUYUTEABHBIM IIPU3HAKOM CTPOMAABHEIX orryxoaen JKKT
saBasgercsa Haanume myranui reHoB KIT u PDGFRA B 90% cayuaeB. Ba>kHO, 94TO TUII MyTallul KOPPEAUPYET C
AOKaau3anuer, MopoArOTHIeCKUMU OCOOEHHOCTSIMY, KAMHUYECKUM TeYeHHeM U 3A0KaUYeCTBEHHBIM IIOTEH-
nuasoM GIST, a TakKe oIlpepeAsieT U4yBCTBUTEABHOCTD K PA3AUYHBIM TapreTHRIM NpenaparaM (Causek, CyTeHT
U AP.). Ba&JKHOCTBb MOAEKYAIPHO-TeHETUYECKUX UCCAEAOBAHUM AT KAUHUUECKON OHKOAOTHY He BHI3BIBAET CO-
MHEHHUU, ¥ MOJKHO HaAeAThCs, 4YTO B OAMIKAUIINe TOABl aHAAU3 aKTUBUPYIOIIUX MyTallil TeHOB CTaHeT BaK-
HBIM 1 HeOOXOAUMBIM TECTOM, I03BOASIOIIUM NHAUBUAYAAU3UPOBATE AUATHOCTUKY, IPOTHO3 M A€4eHHe OHKO-
AOTHYEeCKUX 3a00AeBaHUH.

N. N. Mazurenko

SIGNIFICANCE OF ONCOGENIC MUTATIONS
IN THE COMPONENTS OF INTRACELLULAR SIGNALING CASCADES
FOR TUMOR DIAGNOSTICS AND TREATMENT

N. N. Blokhin Russian Cancer Research Centre RAMS, Moscow, Russian Federation

Many components of intracellular regulatory networks play an important role in cell proliferation,
differentiation and apoptosis. MAPK/RAS and PI3K/AKT kinase pathways are activated in the cell
independently and their aberrations frequently occur in tumors. Many genetic aberrations are associated with
tumor progression, but only few gene mutations can be used as prognostic or predictive markers. Activating
mutations of several receptor tyrosine kinases cause crucial aberrations in cell signaling. Mutated proteins
with various conformation and functional abnormalities are molecular targets for cancer therapy. Monoclonal
antibodies to cell receptors or ligands as well as the targeted protein-tyrosine kinase inhibitors represent a
major advance in cancer treatment. The most frequent targets include EGFR, HER 2, KIT, PDGFRA, BCR-ABL
and VEGF.

In some cases the specific site of abnormality depends on tumor type or subtype. Small EGFR inhibitors,
gefitinib (Iressa) and erlotinib (Tarceva), are effective only in non small cell lung cancers (adenocarcinomas)
with mutations in EGFR tyrosine kinase domain. Activation of MAP kinase pathway may occur through
mutations in RAS family proteins or BRAF serine/threonine kinases. Therefore, KRAS mutations appear
to preclude improved survival of patients with metastatic colorectal cancer after therapy with monoclonal
antibody (cetuxymab) targeted at EGFR. There are new promising approaches including target therapies in
combination with cytostatics. Mutational analysis is also important for tumor diagnostic and prognosis.

Gastrointestinal stromal tumors (GISTs) are a leading model for kinase-targeted therapies in oncology. 90%
of GISTs have KIT and PDGFRA activating mutations that distinguish them from other mesenchymal tumors.
Recently BRAF mutations were found in some GISTs with KIT and PDGFRA wt that also demonstrated the
activation of MAPK/RAS pathway. The success of GIST story is based on correlation between the type of
mutation and the location, morphology, clinical behavior and malignant potential of GIST as well as response
to target therapy (imatinib, sunitinib).
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A. C. Muxatirenko!, A. M. Ilonos?, P. B. Kypbinun®, A. 3. 3aBaruwuna?,
A. B. 3aaremaes!

AHAAUN3 MOAEKYASAPHO-TEHETUUYECKUX HAPYIITEHUN ITPU
CITOPAATYECKOM PAKE ITOYKHU

I'TY Meguko-renemuueckull Hayunblli yenmp PAMH, Mocksa, Poccutickaa @egepayus
2y MPHL] PAMH, O6nunck, Pocculickas @egepauus
3 Ypoaroruueckas kaunuka I'OY BITO MMA um. . M. CeuenoBa, Mocksa, Poccuiickas @egepauus
* DI'Y MockoBcKuli HayuHO-uccAegoBameAbcKuli oHKoAoruveckuli uncmumym um. I1. A. I'epyena Poc3gpasa,
Mockaa, Pocculickas @egepauus

E>keropHo B MuUpe peructpupytoT okoao 200 000 HOBBIX cAydyaeB paka nouku (PIT), yTo mo3BoaseT cuyuTaTh
€ro OAHOM M3 OCHOBHBIX IIPOOAEM COBPEMEHHON OHKOYPOAOTHHU. L]eABbI0 HAaCTOSAIIEero NCCAEAOBAHUS SIBASIETCS
KOMIIAEKCHBIM MOAEKYASIPHO-TeHeTHYeCKUH aHaaus 1pu PIT, HanpaBAeHHBIN Ha IIOUCK U XapaKTePUCTUKY I10-
TeHIIMAaABHBEIX MapKepoB 3a60AeBaHUS.

B pabote uccaepoBaru 127 obpasnos PIT. Myrtanuu B reHe VHL BeIgBAsIAU ¢ ToMolbio SSCP-aHaau3a u
IIOCAEAYIOIIeTro CeKBeHUupoBaHus. [loTepio reTepo3UroTHOCTH B 00AACTAX AoKaru3anuu reHoB VHL, RASSF1,
FHIT, TP53 oupepeasiau nio STR-mapkepaM. MeTtuanpoBanue renoB VHL, RASSF1, FHIT, SFRP1 v CDH 1 u3y4a-
au ¢ nomotisio MY-TILP. Comatndeckue myranyuu VHL ObIAA onipepeAeHEl B 39 oOpa3ilaX CBETAOKAETOUYHOTO
PIT, 13 Hux 33 MyTanuu UAeHTU(PUIIMPOBAHLI BIlepBhle. XOTs Obl OAHO U3 HapylleHuii VHL (MyTanuy, IoTeps
reTepo3UroTHOCTU 1/WAM METUAUPOBaHNe) OOHApPYKeHO y 54% marueHToB ¢ [ ctapmel 3a6oaeBaHMs, UTO CBU-
AETeABCTBYET B NMOAL3Y MHAaKTHUBaNUM VHL Ha paHHUX CTaAUSAX CBeTAOKAeTOyHOro PIT. AAreabHBIE pereliun
ABYX 1 OOAee TEeHOB-CYIIPeCcCOpPOB B 00AaCTH 3P aCCOIMMPOBAHbI C HAAMYMEM MeTacTa30B Ha MOMEHT I10CTa-
HOBKU Auartosa. MeruaupoBanue VHL onipepeneno B 14,2%, RASSF1 — 52,8%, FHIT — 54,3%, SFRP1 — 33,1%
u CDHI — 41,7% TlepBUYHBIX OIIyXOA€lN, @ METUAMPOBaHNEe KaK MUHUMYM OAHOTO M3 3THUX reHOB — B 85,0%
00pa3noB. MeTtuaupoBanue CDHI accOMUPOBAHO C IPOPACTAHUEM OIIYXOABIO KAIICYABL [IOUKU U HAAMYHUEM
MeTacTa3oB. [loayUueHHEBIe Pe3yAbTAaThl YKa3bIBAIOT Ha BO3MOJKHOCTH UCITOAB30BAHUSI KOMIIAEKCHOTO aHaAM3a
VHL, moTepu reTepoO3UTrOTHOCTHU T€HOB-CYIIPECCOPOB B 00AACTH 3P, a TakKe MeTuAuMpoBaHuss CDH 1 nipu pas-
paboTKe CUCTEMBI MOAEKYASIPHO-TeHeTUYeCKUX MapKkepos PIT.

D. S. Mikhaylenko', A. M. Popov? R. V. Kurynin®, L. E. Zavalishina®*, D. V. Zaletayev'

ANALYSIS OF THE MOLECULAR GENETIC ALTERATIONS IN SPORADIC
RENAL CELL CANCER

I' Research Centre for Medical Genetics RAMS, Moscow, Russian Federation
2 Medical Radiological Research Center RAMS, Obninsk, Russian Federation
3 Clinic of Urology, I. M. Sechenov Moscow Medical Academy, Moscow, Russian Federation
4P. A. Hertzen Cancer Research Institute, Moscow, Russian Federation

Annually 200,000 cases of renal cell cancer (RCC) are registered worldwide, this disease may therefore
be considered one of the most actual problems in oncourology. The aim of our study was complex molecular
genetic analysis of RCC to find and to characterize RCC potential markers.

We conducted analysis of 127 RCC samples. Mutations in the VHL gene were detected by SSCP and
sequencing. Loss of heterozygosity (LOH) in the loci of genes VHL, RASSF1, FHIT, and TP53 was tested using
STR-markers. Methylation of genes VHL, RASSF1, FHIT, SFRP1, and CDH1 was investigated by methyl-sensitive
endonucleases and subsequent PCR. Somatic mutations in the VHL were identified in 39 clear cell RCC
samples, 33 of them were not described previously. VHL alterations (mutations, LOH and/or methylation) were
found in 54% patients with stage I disease that was evidence in favor of VHL inactivation at early stages of clear
cell RCC carcinogenesis. LOH in two or three 3p genes was associated with metastasis. Methylation of VHL was
observed in 14.2%, RASSF1 in 52.8%, FHIT in 54.3%, SFRP1 in 33.1%, and CDH]1 in 41.7% of primary tumors, at
least one of the tested genes was methylated in 85% RCC cases. CDHI methylation was associated with tumor
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invasion through the kidney capsule, as well as metastases in regional lymph nodes and distant metastases. The
results of our study have demonstrated that VHL complex analysis, LOH of 3p tumor suppressor genes, and
CDH1 methylation may be useful in design of RCC molecular markers system.

C. B. [lempoB', . Mauago®", U. B. byabiueBa®, P. Horyapa?, A. Ilearur?,
I1. Bauuunu?, @. bepmonu*, A. AAombapm-bow?

COBPEMEHHBIE ITOAXOABI B AMATHOCTHUKE
MEAKOKPYTAOKAETOUYHBIX OITYXOAEN KOCTEN Y1 MATKUX TKAHEMN.
AHAAWM3 HA TKAHEBBIX MATPUIIAX 17 HABAIOAEHUM, CXOAHBIX
C CAPKOMOMW FOMHTA

" Omgeaenue namoaoruueckoli anamomuu PecnyOAUKAHCKOI'O KAUHUYECKOI'O OHKOAOI'UYeCKOT0 gucnancepa,
Kasann, Poccutickas @egepayus
2 OmgeA namoAoruu MeguyuHcKoro pakyabmema YruBepcumema Barencuu, Barencus, Hcnanus
¥ Omgeaenue namoaoruueckoli anamomuu 6oabHuybl Ne 62, Mocksa, Poccutickasa @egepayus
4 Mncmumym opmoneguu Pu33oau, boaonbs, Mmaaus

Ha napaduHOBOM MaTepuase C IIOMOIIBIO TEXHOAOIMU TKaHeBBIX Marpul (TMA), HMMyHOIHCTOXUMUY,
nuroreHernueckux (FISH) u Moaekyagpro-O6monrormueckux (RT-PCR) meTop0B OBIA yTOUHEH AuarsHos 17
MEAKO-KPYIAOKAETOYHBIX OITyXOAEU KOCTel U MAIKUX TKaHel, UMEeBIINX '’HCTOAOTHYECKOe CXOACTBO C CApKO-
Mot FOunra (EWS). Oka3zanocs, 4To y 8 O0ABHBIX OBIA KAACCUUECKUY BapuaHT EWS, y 1 — KpylIHOKAeTOUHas
EWS, y 1 — atunmueckasgs EWS ny | — sHAOTeAnaABHBIN BapUaHT EWS. Y 2 60ABHBIX OBIA IOCTaBACH AUATHO3
MIPUMUTUBHOMN HEUPO3KTOAepMarbHOU onyxoAau (PNET), y 1 — cuHOBUAABHOU CapKOMEL, ¥ 1 — 3MOpHOHaAB-
HOU pabAOMUOCAPKOMEIL, Y 1 — HepuddepeHIuPOBAaHHON CAPKOMBI BEICOKOU CTEeIIeHU 3A0KQYeCTBEHHOCTU U
y 1 — pAuddy3HOM B-KA€TOUHOM KPYIITHOKAETOYHOU AMMMOMEL. TeXHOAOTHUSA TKAHEBBIX MATPHUI] II03BOASET Ha
OAHOM OAOKe, copeprKallleM OOABIIIOE YHCAO OIIYXOAEBBIX OOPa3I0B, BBIIIOAHUTE U OLIEHUTH PE3YAbTATHL IIPU-
MEeHEeHUS [IeAOT0 PSIAA AUATHOCTHYECKUX MeTOAUK. [TopuepKuBaeTcs, YTO AMAaTHOCTUKA MEAKOKPYTAOKAETOU-
HBIX OIIyXOAeU TpeOyeT MCIIOAB30BAHUS KOMIIAEKCA COBPEMEHHBIX METOAOB, 00ECIeUnBAIOIUX KauyeCTBEeH-
HYIO XapaKTePUCTUKY Ka’KAOI0 HOBOOOPA30BAHUS

Ipoexm noggepxan rpanmamu FIS, Magpug (P104/0822, G03/89), PROTHETS (EC cn503036).

* INoggepxan nporpammoti « Una nau de solidaritat» Yrusepcumema Baarencuu.

** [NToggepxan nepconarbubim rpanmom AECC (Baaencus, Hcnanus).

S. V. Petrov'’, I. Machado?", I. V. Boulytceva®, R. Noguera? A. Pellin? P. Bacchini?,
F. Bertoni?, A. Llombart-Bosch?

NEW APPROACHES IN THE DIAGNOSIS OF SMALL CELL ROUND TUMORS
OF BONE AND SOFT TISSUE. AN ANALYSIS OF 17 CASES CONSISTENT WITH
EWING SARCOMAS USING TISSUE MICROARRAY TECHNOLOGY

I Department of Pathology, Republic Clinical Oncological Dispensary, Kazan, Russian Federation
2 Department of Pathology, Medical School, University of Valencia, Valencia, Spain
3 Department of Pathology, Hospital Ne 62, Moscow, Russian Federation
* Orthopedics Institute Rizzoli, Bologna, Italy

The aim of our investigation was to evaluate small cell round tumors (SCRTs) of bone and soft tissue using
a new diagnostical approach and to offer an algorithm for the daily diagnostics of this group of the tumors.
17 SCRTs were studied via immunohistochemistry, cytogenetics (FISH) and molecular biology methods (RT-
PCR). After the using of additional methods final diagnoses were as follows: 8 patients had conventional classic
EWS, 1 had large cells EWS, 1 had atypical EWS and 1 had EWS with endotheliomatous features. 2 patients
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had PNET, 1 had synovial sarcoma, 1 had embryonal rhabdomyosarcoma, 1 had high grade undifferentiated
sarcoma and 1 had diffuse large cell B lymphoma. TMA technology allows executing of several diagnostic
methods on the same block and accurate evaluation of all assessed tumors. FISH detection of EWS break apart
has advantage compared to RT-PCR because of lower sensitivity of the latter. Modern diagnosis of SCRTs
requests obligatory application of complex contemporary diagnostic procedures that provide qualitative
evaluation of each tumor.

Project supported by grants PI04/0822, G03/89 from FIS (Madrid) and PROTHETS (EC cn503036).

* Received support through the program 'Una nau de solidaritat’ from the University of Valencia, Spain.

** Supported by a grant from the AECC, Valencia, Spain

M. O. IIpuayuxkas', O. B. baaykoBa? H. A. AbsikoBa?, U. b. 360poBckas?

BBICOKOE KAYECTBO BUOMATEPUAAOB — OBA3ATEABHOE
YCAOBUE AAA ITOAYUYEHUNA YCITEIIHBIX PESYABTATOB B OBAACTHA
BUOMOAEKYASAPHBIX TEXHOAOTUN

" «ProteoGenex, Inc. Biothechnology», KaaBep-cumu, CIIIA
2I'Y POHL] um. H. H. bBaoxuna PAMH, Mocksa, Pocculickas @egepauus

3HaUUTEeAbHbIE AOCTHKEHUS B 00AACTU OMOMOAEKYASIPHBIX TEXHOAOTUM B IIOCAEAHME TOABI TIOBBICUAY TOU-
HOCTB U YYBCTBUTEABHOCTb METOAOB UCCAEAOBAHNS, UCIIOAB3YEMbIX B OHKOAOT'MH, @ TaK)Ke YCKOPUAU BO3MOJK-
HOCTB IIepeXxoAa K IIepCcoOHaAbHOM MepurinHe. OOpa3Iiibl YeAOBeUeCKUX TKaHel, UCIIOAb3yeMble B UCCAEAOBA-
HHAX B 0OAQCTH OHKOAOTHY, SIBASIFOTCS OCHOBHBIM UCTOYHUKOM ITOAYUEHUS MOAEKYASIPHBIX AQHHBIX AASL OIIpe-
AEAeHHUS CIIeIU(PUUHBEIX 610MapKepoB, KOTOPbIe B AAAbHENIIIeM MOT'YT OBITh MCIIOAB30BAHbBI AASL A€UEeHUS, AU-
aQrHOCTHKU U IPeAyTIpeskKAeHUs paka. AOCTOBEPHOCTE M HAAEKHOCTb MOAEKYASIPHBIX AQHHBIX, IOAYUEHHBIX B
HUCCAEAOBAHUSIX, B OOABIION CTEIeHU 3aBUCUT OT KaueCTBa aHAAU3UPYEeMbIX OMOAOTHUECKUX 00pa3IoB, M03-
TOMY B IOCA€AHee BpeMs 3HAaUUTeABHO ITOBLICUANCE TPeOOBaHUS K UX KauecTBY. HexBaTKa cTaHAQPTU30BaH-
HBIX OMOAOTMYECKUX 00Pa31[0B BEICOKOT'O KaUeCTBa SIBASETCSI 3HAUMTEABHBIM IIPENSITCTBUEM B 0OAACTU OHKO-
AOTMYEeCKUX UCCAEAOBAHUM. B AOKAaAe TPeACTaBAEHBI YCAOBUS U METOABI, HEOOXOAMMBIE AAST TIOAYUEHUS BbI-
COKOKAueCTBEHHOI'0o OruoMaTeprana.

[Mpouecc c6opa u XpaHeHUsI BCeX TUIIOB OMOMAaTEepPUaAOB, TaKUX, KaK 3aMOPOKeHHbIe TKaHU, IapapuHo-
BbIe OAOKH, KPOBB, CEIBOPOTKAQ, ITA@3Ma U T. A., AOASKEH BCETAd BBIIIOAHSTHCS B CTPOT'OM COOTBETCTBUM CO CTaH-
AAPTHBIMU IPOTOKOAAMU. AAsT 0OeclieueHUsI KaueCTBa OMoMaTepruasa 1 Bo nsbesxkaHue BapuabeAbHOCTH pe-
3YABTATOB UCCAEAOBAHUM pa3AMYHbIE TUIIBI OMO0OPA310B AOAKHBI ObITh IPUTOTOBAEHBI B COOTBETCTBUU CO
CTAaHAQPTHBIMU IIpOIleAypaMu AAs Kaskporo tuna BemlecTs (PHK, AHK, 6erok, AUnuAbL U T. A.). TeMnepaTypa
TKaHel, IpepHa3HauUeHHBIX AAS 3aMOpPa’KUBaHMsS, AOAKHA OBITH CHUJKEHA KakK MOXKHO OBICTpee II0CAe OTOO-
pa. AAUTEeABHOCTH OOPabOTKM ATUX MaTePUAAOB AOAJKHA OBITb MUHUMAABHOM, T. K. 3aMOPa’kKUBaHUeE SIBASIETCS
KOHEUHBIM 3TalloM IPUTOTOBA€HUs 006pa31oB. HeoOxoauMO cTporo n3beraTb pa3MoOpa>kMBaHUM y>Ke 3aMOPO-
SKEHHBIX TKaHeUu. AAd TaKUX BUAOB TKaHeM, KaK KPOBb, HeEMeAAeHHas: 00paboTKa MOJKeT OBITh He HaCTOABKO
Ba’KHOM U ONITUMaAbHOE BpeMsi 00pabOTKM MOJKET pa3AnuaThCS B 3aBUCUMOCTU OT METOAA @aHaAN3a, AAST KOTO-
poro 3ToT o6pasel; OyaeT ucrnoab3oBaH. C Ka’kA0ro o6pasna, IpeAHa3HaueHHOTO AAST MOAEKYASIPHBIX 1 MHBIX
UCCAEAOBAHUM, AOAKHBI OBITH IPUTOTOBAEHBI AOIIOAHUTEABHBIE CTEKAQ, OKpallleHHbIe 'eMaTOKCUAUHOM U 30-
3UHOM, C LIeABIO OIIPEAEACHUSI AOAU OITyXOAEBBIX KA€TOK B 3aMOPOKeHHOM TKaHU. OTH Ke CTeKAa MOTYT OBbITh
HUCIIOAB30BAHbBI AN TIOATBEPIKACHUS KaUeCTBa MaTepraia U MaTOAOTMYeCKOro AarHosa.
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M. O. Prilutskaya’, O. V. Balukova? N. A. Djakova?, I. B. Zborovskaya?

BIOSPECIMENS QUALITY AS AN ESSENTIAL REQUIREMENT FOR SUCCESS
IN BIO MOLECULAR TECHNOLOGY

! ProteoGenex, Inc. Biothechnology Culver City, USA
2 N. N. Blokhin Russian Cancer Research Centre RAMS, Moscow, Russian Federation

Significant advances in biomolecular technology in recent years have increased greatly the power and
precision of analytical tools used in cancer research and accelerated the drive toward personalized medicine.
Human specimens that serve as analytes for these new and developing technology platforms are a critical re-
source for basic and translational research in cancer as a direct source of molecular data from which targets for
therapy, detection, and prevention are identified and molecular taxonomies of cancer are derived. Reliability
of molecular data derived from these new analysis platforms depends on quality and consistency of biospeci-
mens being analyzed. Increased requirements for biospecimen quality have become a pressing need across the
research enterprise. The lack of standardized, high-quality biospecimens is widely recognized as a significant
roadblock to cancer research. In this presentation I shall summarize some steps needed to obtain high-quality
biomaterial.

Preparation and storage of all types of fresh frozen tissues, paraffin embedded tissues, blood, serum, plasma
etc. should be in compliance with standardized protocols. Individual types of biospecimens should be handled
according to SOPs specific for each biospecimen type (RNA, DNA, proteins, lipids) to ensure their quality and
to avoid variables in research studies. For solid tissue samples temperature should be reduced as soon as possi-
ble after collection. Biospecimen processing time should be minimized if freezing is the stabilization endpoint.
For other types of biosamples, such as blood, rapid processing may not be critical, and optimal processing time
may vary depending on analysis method for which this biospecimen is intended. Unnecessary thawing and re-
freezing of frozen biospecimens should be avoided. To confirm quality of fresh frozen tissue samples extraction
of total RNA is needed with RNA analyses using Agilent Bioanalyser to follow. H&E slides should be prepared
from each fresh frozen tissue sample for the diagnosis, evaluation of percentage of tumor cells in frozen sample
and quality conformation.

H. B. CeBocmbsinoBa'?, A. M. HekpacoBa!, A. I1. Kowear?, A. U. AmumpueBa’,
E. C. Angpeena', H. H. [IhomnukoBa’, B. B. HoBuuyxkui’

TTIOAUMOP®N3M I'EHOB ®EPMEHTOB AETOKCUKAIINUN
KCEHOBNOTHUKOB Y BOABHBIX 3AOKAYECTBEHHbBIMU
HOBOOBPA3OBAHUAMM JKEAYAOUHO-KUIITEYHOI'O TPAKTA

'TOY BITO Cubupckuli rocygapcmBeHHbLU MeguyuHcKull ynuBepcumem Poc3gpasa, Tomck,
Poccutickas @egepauus
2 HUH racmposnmepororuu Cubupckoro rocygapcmpeHHOr0 MequuuHCKoro ynupepcumema, CeBepck,
Pocculickas @egepauus

O0crepoBaH 61 manyeHT CO 3A0KaYeCTBEHHBIMU HOBOOOPA30BaHUAMHU JKeAyAKA U KullleuHUKa [—IV crapuii.
I'pynmny cpaBHeHMs coctaBuAn 30 TAIMEHTOB C XPOHUYECKUMH 3a00AeBaHUSIMHU U AOOGPOKauYeCTBeHHLIMU M 3-
MeHeHUssMHU B cansuctor JKKT u 100 3A0pOBBHIX AOHOPOB COTIOCTAaBUMOTO ITOAA M BO3PacTa. 3AOKaueCTBEHHbIE
HEeoNAa3u OBIAU ITPEACTAaBAECHBI, B OCHOBHOM, aA€HOKAPIIMHOMAMU PAa3AUYHOMN CTeleHU AudPepeHITuPOBKHI
(83,3%), mepcTHEeBUAHOKAETOUHBIM (7,4%) 1 HepnddepeHImpoBaHHLIM pakoM (9,3%). TunupoBanue oOpas3IioB
o resaM GSTT1 u GSTM | npoBoAuAM ITyTeM MyAbTUIIAeKCHOU [TLIP.
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YacToTa roMo3UroT 1o HyAeBoMy asrerto (0/0) rena GSTT1 B KOHTPOABHOM IpyTiIie 0GCAEAOBAHHBIX OKa-
3aAaCh HECKOABKO HIDKe MONYyASIMOHHOU (23,3%) 1 cocTaBasira 15%. B uccaep0BaHHEBIX BEIOOPKAX HaUOOAB-
I1ast 9acToTa HyAeBOro renoruna reia GSTT1 Oblaa oTMedeHa Y G0ABHBIX CO 3A0KaYeCTBEHHBIMU 00pa30BaHu-
amu JKKT, Ipu 9TOM pa3Andus MesXAYy OHKOAOTHYECKUMHU OOABHBIMU M 3AOPOBBIMH AUTAMU OKa3aAUCh CTaTH-
crruecku 3HaunmbiMu (x2 = 36,3, p = 0,0001). Puck paka JKKT Bospactaet B 5,99 pasa (95% AU 3,10—11,73)
Y 3A0POBHIX AUl ¢ TeHOTHIIOM GSTT! 0/0. HacToTa rOMO3UTOT IO HyA€BOMY aareAto GSTMI B KOHTPOABHOM
rpymnie o6CAeAOBAHHBIX COOTBETCTBOBAaAA TaKOBOU B nonryadaniuu CeBepo-3anapHoro pernona Poccun (42,2%)
u cocraBasgna 43,0%. Y 6oabHbIX pakoM KKT gacrora romosuror GSTM1 0/0 (59,4%) mipeBhIIIasa MOy ASIII-
OHHBIN YPOBEHB U CTATUCTUYECKH 3HAYNMO OTANYAAACH OT COOTBETCTBYIOIINX ITOKa3aTeAel Y OOCAeAOBAHHBIX
3A0POBBIX AU (2 = 7,20, p = 0,007). Y 300p0BBIX AU ¢ reHOTHIIOM GSTM1 0/0 PHCK pa3BUTHUS PaKa AerKo-
ro Bo3pacraeT B 1,96 paza (95% AU 1,16—3,32). Y 60oabHBIX pakoM JKKT ¢ MeTacTazaMu 4acTOTa TOMO3UTOT I10
retorutry GSTT1 0/0 okazarach AOCTOBEPHO BEIIIIEe COOTBETCTBYIONUIUX 3HAaUEHNUN Y TaKUX OOABHBIX 6e3 MeTa-
cTa3oB (59,0 u 42,0% coorBercTBeHHO, p = 0,022). CAepyeT OTMEeTUTE TaKKe, YTO ITOAOOHAsS 3aBUCUMOCTh OBbIAA
ycranoBAeHa u An 0/0-reroruna rena GSTM1 (67,3 u 50,6% cooTBercTBeHHO, p = 0,022).

N. V. Sevostyanova'?, A. M. Nekrasova', A. P. Koshel?, A. I. Dmitrieva’, S. I. Martov?,
E. S. Andreeva’, V. V. Novitskyi'

POLYMORPHISM OF GSTT1 AND GSTM1 GENES IN PATIENTS WITH
GASTROINTESTINAL MALIGNANT NEOPLASMS

! Siberian State Medical University, Tomsk, Russian Federation
2 Research Institute of Gastroenterology of the Siberian State Medical University, Seversk, Russian Federation

The study group included 61 patients with stage I —IV gastric and intestinal carcinomas. The control group
consisted of 30 patients with chronic diseases and benign changes in the mucous membrane of the gastro-
intestinal tract (GIT) and 100 age and sex matched healthy donors. Malignant neoplasias were represented,
mainly, by adenocarcinomas of various differentiation degree (83.3%), signet ring cell carcinoma (7.4%) and
non-differentiated cancer (9.3%). GSTTI and GSTM 1 genotype has been analyzed by PCR.

GSTM1 null genotype 0/0 in control subjects was 15%, i.e. less than the population rate (23.3%). Higher
percentage of GSTM 1 null genotype was noted in patients with GIT malignancies. Differences between groups
of cancer patients and healthy individuals were statistically significant (x> = 36.3; p = 0.0001). Risk for GIT
cancer development increased by 5.99 times (95% CI 3.10 —11.73) in healthy subjects with GSTT1 genotype
0/0. Rate of GSTM 1 null genotype in control subjects was 43.0% and corresponded to that observed in popula-
tion of the north-western region of Russia (42.2%). In patients with GIT carcinoma GSTM 1 0/0 (59.4%) exceeded
the population level and was statistically significant compared with corresponding parameters of the observed
healthy individuals (x*> = 7.20; p = 0.007). In healthy persons with GSTM1 0/0 the risk for lung cancer develop-
ment increased by 1.96 times (95% CI 1.16 — 3.32). In patients with GIT carcinoma and metastases the frequency
of homozygous alleles of GSTT1 0/0 was significantly higher than in lung cancer patients having no metasta-
ses (59.0 and 42.0%, respectively; p = 0.022). In should be noted that similar dependence was established for
GSTM10/0 (67.3 and 50.6%, respectively; p = 0.022).
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E. U. Cybou', A. A. Mawesckuli!, A. C. babenko?, C. A. Ycanos’

OIEHKA YPOBHS{ OKCITPECCHUUN ITPOTOOHKOTI'EHA ERBB2 METOAOM
TOAUMEPA3HOM LIEITHOUN PEAKIIUU B PEJKXVIME PEAABHOT'O BPEMEHU
Y BOABHBIX PAKOM MOAOYHOM >KEAE3BI

I'TY PecnybaukaHcKull HAy4HO-NpAKmMuueckul yeHmp OHKOAOTUU U MegUuUUHCKOU paguoaoruu
um. H. H. AxekcangpoBa, Munck, Pecnybauka beaapych
2HY Mncmumym 6uoopranudeckoli xumuu HAH beaapycu, MuHck, Pecnybauka beaapych

Llenb — pa3paboTka MeToAQd KOAMYeCTBEHHOM OIJeHKU YPOBHS 3KCIIPeCCUM TPOTOOHKOreHa ERBB2 y O0OABL-
HBIX paKOM MOAOYHOM Keae3bl (PMJK)c ncnoab3oBaHUEM ITIOAUMEPA3HOM IeTHON peaKIuu B Pe’KUMe pearb-
Horo BpeMeHU. MccaepoBano 155 o6pasnoB onyxoaelr 60AbHBIX PMJK. Bripenrernue ob6mert PHK nposoauan
nabopom PHK-BTK, Aast orjeHKM ypoBHS 3Kcnpeccuu ERBB2 ucnoab3oBaH HaGop cerbB2™ (MBOX HAHB).
B kauecTBe pepbepeHTHOro MeTOAA BEIIOAHEHO 136 uMmMyHorucroxumudeckux (MI'X) uccaepoBaHu oryxonei
00ABHBIX PMOK € nCcoAb30BaHUEM TOAUMKAOHAABHBIX @HTUTEA U CUCTeMBbl Busyarudanuu LSAB2+ («Dako»).
CKOHCTPYUPOBaHEI IpariMepsl 1 TagMan 30HABI AA KOAMYECTBEHHON OOpaTHO-TPAaHCKPUOWPOBAHHOU II0O-
auMepasHol nenHod peaknuu (OT-TILIP) renoB ERBB2 u GAPDH (BHyTpeHHUM KOHTPOAB). [ToAayueHEI pe-
KOMOWHAHTHEBIE TIAA3MUABI, COAepsKalue PparMeHThl YKa3aHHBIX TeHOB, AAS CO3AQHUSI BHYTPEHHETO CTaH-
papTa. OnpeaeAreHO IOPOroBoe 3HaueHUe OTCYTCTBUS UAU Haanuud runepskcupeccuu (0,15) no pesyaprataM
ITLIP otHOCuTeABRHO UI'X (ROC-anaaus). 'unepskcnpeccus ERBB2 npucyTrcTBoBana B 43 (27,7%) oOpa3uax.
CTaTUCTUYECKUY aHAaANU3 II0Ka3aA OTCYTCTBUE 3HAUUMBIX pasdanuuil (p = 0,0584) BbIgBA€HMS THIIEPIKCIIPEC-
cuu ERBB2 c nomoisto UI'X u OT-TILIP. Co3panbl HaGOpHI Arg BEIAeAeHU: o01ert PHK u3 oOpasnos onyxoae-
BOM TKAHU U OLIEHKHU YPOBHS dKcIIpeccuu NpoTooHKoreHa ERBB2 metopoMm OT-TILIP B peskume peaabHOIO Bpe-
MeHU. Pa3zpaboTaHHBIN METOA XapaKTepU3yeTCst OLICTPOTOH, SKOHOMUYHOCTBIO, TOAYIEHHEM KOAMYECTBEHHO-
ro pe3yAbTaTa IIpU MUHUMaAbHOM copepskaHuu PHK B mpoOe 1 MOJKeT 9BAITBECI AOIIOAHEHHEM K CTaHAQPT-
HBIM MeTopuKaM (FISH, UII'X) onpepenenus ERBB2-ctatycay 60AbHBIX PMOK.

E. I. Suboch’, A. A. Mashevsky', A. S. Babenko?, S. A. Usanov?

EVALUATION OF ERBB2 PROTOONCOGENE EXPRESSION LEVEL BY MEANS
OF REAL-TIME POLYMERASE CHAIN REACTION IN BREAST CANCER
PATIENTS

' N. N. Alexandrov National Cancer Centre, Minsk, Belarus
2 [nstitute of Bioorganic Chemistry, National Academy of Sciences, Minsk, Belarus

The objective of the study was to design a technique for quantitative evaluation of ERBB2 protooncogene
expression level using real-time polymerase chain reaction in breast cancer patients. One hundred and fifty-
five breast carcinoma samples were examined. Total RNA was extracted with RNA-VTK, cerbB2™ (IBCh NASB)
was used to evaluate ERBB2 expression. For reference, 136 immunohistochemical (IHC) assays of breast tumors
were made using polyclonal antibodies and the LSAB2+ (Dako) visualization system. Primers and TagMan
probes were designed for quantitative reverse transcription polymerase chain reaction (QRT-PCR) of ERBB2
and GAPDH genes (internal control). Recombinant plasmids containing fragments of the above-mentioned
genes were obtained to establish the internal standard. The threshold value of overexpression absence or pre-
sence (0.15) by PCR results related to IHC (ROC analysis) was determined. ERBB2 overexpression was present
in 43 (27.7%) samples. Statistical analysis showed no significant differences (p = 0.0584) in detecting ERBB2
overexpression by IHC and qRT-PCR. Kits are produced for total RNA extraction from tumor tissue samples
and evaluation of ERBB2 protooncogene expression by real-time qRT-PCR. The developed technique is rapid,
efficient, ensures quantitative analysis with minimal RNA content in the sample and can be supplemental to
standard techniques (FISH, IHC) for determining ERBBZ2 status in breast cancer patients.
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A. TaBumpban

MOAEKYASPHBIE MAPKEPBI 11 PA3BUTHUE ITPOTEOMHBIX
IIOAXOAOB AASI KAMHUIIMICTOB

Hncmumym Kropu, [Mapux, @panyus

B Teuenune mocaeprnx 30 A€T, TOCAE OTKPBITUS KAETOUHBIX TPOTOOHKOTEHOB, UCCAEAOBAHUS B OOAACTH MO-
AEKYASIDHOM OMOAOTUM 3A0KAYeCTBEHHBIX KAETOK IPUBeAU K onucaHuio 6oree 300 reHOB, KOTOPHIE 3aAeli-
CTBOBAHBI B MEXaHM3MaX OHKOTeHe3a B OIIYXOASIX BCEX THUIIOB. BbIAM OonlpepeneHbl HOBble MHAUBUAYAAbHbBIE
(haKTOpPHI, NOBLIIIAIONINE PUCK OHKOAOTMYECKUX 3a00AeBaHUN (00111asi TeHeTHKA) M MOAEKYASIPHBIE MEeXaHM3-
MBI 3A0KaueCTBeHHOM TpaHC(opMaIuu (coMaTuYecKasi TeHeTHKa). Takue 3AeMeHThI MOT'yT OBITh KpaliHe BajK-
HBI HE TOABKO AAST OTTMCAHUST BO3MOJKHBIX MHUIIIEHEM, HO U AAST paHHEH AMaTHOCTUKY, IIPOTHO3a TeueHus 3a060-
AeBaHUS U ero IpeAOTBpalleHus. AAS ITOAHOTO ITOHMMaHUs BCeX MeXaHM3MOB KaHIleporeHe3a HeoOXOAUMO
IIPOBOAUTEL COBPEMEHHBIE MCCAEAOBAHUSI TeHOMHBIX, TPAHCKPHUIITOMHBIX ¥ IPOTEOMHBIX HapyIIeHUY B OOAB-
IIMX IPYIIAaX OIyXOAEH OIPEAEAEHHBIX THUIIOB M KAACCU(UIIMPOBATE MOAEKYASIPHBIE HaPYIIEHUS, IIPUBOAL-
1Me K Pa3BUTUIO 3a00AEBaHUS.

[poTeoMHBIE NCCAEAOBAHUS AOIIOAHSIOT TeHOMHBIE TIOAXOABL, IIPEAOCTaBASIS AOTIOAHUTEABHYIO HH(MOPMa-
IIMIO M, TAKUM 00pa3oM, KpaliHe Ba’KHbBI KaK A HayUHBIX, TaK U AAST KAMHNYECKUX IleAeli. B OankariineM 6yay-
1eM Ae4eHre OHKOAOTHMYECKMX 3a00AeBaHUN AOAJKHO CTaTh 3(P(PEKTUBHOMN ITePCOHAAM3UPOBAHHOU Teparu-
e. OAHAKO CYIIeCTBYIOT Pa3AMYHbBIE TEXHUYECKUe IIPOOAEMBl B UICCAEAOBAHHUU IpoTeoMa: 1) 3aTpypHeHHas
aBTOMATHU3AIUS PA3ASASHUS U aHaAu3a OEAKOB; 2) METOABI ACTEKITUU MaAO ITPEACTaBAEHHBIX OEAKOB C OOABL-
IITUM AMHAMUYECKUM AMAIla30HOM TPeOYyIOT 3HaUUTEABHOI'O TEXHUYECKOT'O COBEPIIIEHCTBOBAHUS; 3) A U3YYe-
HUS IIOCTTPAHCASIIMOHHBIX MOAM(UKAIINN TOTPpe0yeTcs IpeABapUTEABHOE UCCAEAOBaHNE OEAKOB, HAalIpUMep
QHAAU3 CTPYKTYPBI, OOIIMX aMUHOKUCAOTHBIX IIOCAEAOBATEABHOCTEH, & TaK’Ke aKTUBHBIX CAUTOB AT CHHTE3a
OGAOKUPYIOIINX MOHOKAOHAABHBIX @aHTUTEA, UAY allTaMepoB; 4) HeoOX0oAUMa ITapasreAbHast pa3paboTKa BBICO-
KOIIPOM3BOAUTEABHBIX OMOMH(POPMaTUIECKUX HHCTPYMEHTOB, KOTOPBIE OyAyT CIIOCOGCTBOBATH OOAEE TOUHO-
My @HAAU3Y U TIOCTPOEHUIO TOYHBIX 6a3 AQHHBIX.

A. Tavitian

MOLECULAR MARKERS AND DEVELOPMENT OF PROTEOMIC
APPROACHES FOR THE CLINICIAN

Institut Curie, Paris, France

Over the last 30 years, since the discovery of cellular proto-oncogenes, study in molecular biology of cancer
has resulted in description of more than 300 oncogenes involved in mechanisms of oncogenesis in cancers of
all types. Novel cancer individual risk factors have been identified (constitutional genetics) and molecular
mechanisms of malignant transformation (somatic genomics) have been described. These elements may be
crucial to characterize putative targets, but they may also be important for early diagnosis, prognosis and
prevention. To understand all the underlying mechanisms of carcinogenesis, comprehensive study of genetic,
transcriptomic and proteomic alterations should be undertaken in large series in certain types of tumors to
identify molecular based classification.

Proteomic studies complement genomics-based approaches, provide additional information and therefore,
are highly important for both scientific and clinical issues. In the near future cancer treatment should become
more effective and personalized. However there are certain technical challenges in proteomic technological
processes, e.g. 1) protein separation and analysis are difficult to automate; 2) detection methods for low-
abundant proteins with a broad dynamic range require many technological improvements; 3) analysis of post
translational modifications requires preliminary selection of proteins, i.e. analysis of structure, common amino
acid sequences, active sites for the synthesis of trapping monoclonal antibodies or aptamers; 4) in parallel,
development of high-performance informatics tools is needed and should contribute to more accurate analysis
and generation of precise databases.
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E. I. Tumonuna', C. O. INogBsisnukos!, O. A. Yerpuneu?, O. I1. Koabaukas?,
B. A. CnupugonoBa’®, 3. A. Kaposad?, E. M. Tpewjaarunad?, E. FO. I'puropbeBad?,
H. H. Tynuupin?

MOAEKYAAPHASI AMATHOCTUKA KOCTHOMO3TOBBIX
MUKPOMETACTA3O0OB ITAOCKOKAETOYHOI'O PAKA 'OAOBBI Y1 ITEN

ITOY ATTO PMATIO, Mockaa, Pocculickas @egepayus
2ry POHIL] um. H. H. baoxuna PAMH, Mocksa, Poccutickas @egepayus
S HUH ®@XbB um. A. H. Beaosepckoro, MI'Y, Mocksa, Poccutickas @egepauus

B nochepnue roper nosBuauck nyoaukanuu (D. Calnot u coasT., 2004) 0 KAMUHHUYECKOM 3HAUYUMOCTH 00-
Hapy>kKeHUsa KOCTHOMO3TOBBIX MUKPOMETACTa30B IIAOCKOKAETOYHOIr0 paka roaossl u Iteu (ITPIIL) ma ocHo-
Be 3KcIIpeccuu reHa E48 MeTOAOM MOAMMEpPA3HOM IeTHOM peaKluu ¢ oopaTHOU TpaHckpunmuein (OT-TILIP)
U PAAMOAKTUBHBIM MPOSIBACHUEM (rubpupm3anus ¢ *?P-medeHHON Tpo6oit). MeTop MO3BOAsIET OOHAPYKHU-
BaThb OAHY METaCTaTUYeCKyI KAeTKYy cpeau 107 MuenrokapuoruToB. HamMu mpoBeAeHO MCCAepAOBaHUE KOCT-
Horo Mo3ra y 34 6oapHBIX [TPI'TI. Bo Bcex cAydYasix KOCTHBIA MO3T OBIA A€TAABHO U3y4eH MOP(OAOTHYECKH.
MeTacTaTU4eCcKoro Nopa>keHusa U KakKux-An00 0COOEHHOCTEN reMOII033a He BEIABAeHO. CTaHAQPTHBIM METO-
aom OT-TILIP skcnpeccus rera E48 ve BoistBasirach (PHK us (0,4—5,4) x 107 muearokapuonutos). C eAbIo 1Mo-
BhIllIeHNd 9yBCTBUTeAbHOCTH OT-TILIP HaMu Ha MOAEABHOM cucTeMe (KAeTKU AMHUM A431) HCIIOAB30BAHEL
nposasaeHue npoaykra AHK-kpacureaem SYBR, Cay3epH-OAOTTUHT ¢ UMMYyHO(epMeHTHEIM (cyOcTpaT ECL)
uAu UMMyHOpAyopecHeHTHEIM nposBaeHueM (FITC, ckanuposanue Ha Typhoon 9440) BkatouerHOro BRDU,
paauromeuenue *P-nuto3uHoM ¢ Cay3epH-OAOTTHHIOM U paproaBTorpaduei. ONTUMAABHBIM SIBUACS PAAUO-
AKTUBHBIU METOA. DKcIpeccus reHa E48 BbIsiBAeHa B KOCTHOM Mo3re 5 u3 14 6oabpubIxX [TPT'I (35,7%), uTO co-
OTBETCTBYET AQHHBEIM AUTepPaTyphl (A0 40%). B HacTos1Iee BpeMs IPOBOAUTCS aHAAN3 KAMHUYECKON 3HAUYUMO-
CTH BBIIBAeHUST MUKpoMeTacTa3oB [1PTIL AaHHBIM BEICOKOUYBCTBUTEABHBIM METOAOM.

E. G. Timonina’, S. O. Podviaznikov', O. A. Chegrinets?, O. P. Kolbatskaya?,
V. A. Spiridonova’, Z. D. Zharova?, E. M. Treschalina? E. Y. Grigorieva?,
N. N. Tupitsyn?

MOLECULAR DIAGNOSTICS OF SQUAMOUS CELL HEAD AND NECK
CANCER MICROMETASTASES IN BONE MARROW

" Russian Medical Academy of Postgraduate Education, Moscow, Russian Federation
2N. N. Blokhin Russian Cancer Research Centre RAMS, Moscow, Russian Federation
3 Research Institute of Physicochemical Biology, Moscow State University, Moscow, Russian Federation

Clinical significance of bone marrow (BM) micrometastases from squamous-cell head and neck cancer
(SCHNC) was recently confirmed (D. Calnot et al., 2004). The method is based on expression of E48-gene by
RT-PCR and radioactively-labeled 3P probe hybridization. Sensitivity is 1 tumor cell per 107 myelocaryocytes.
We studied BM samples from 34 patients with SCHNC. BM was carefully analyzed morphologically in all cases.
No BM metastatic involvement or haematopoietic peculiarities were detected. Expression of E48-gene was not
detected by standard RT-PCR (RNA from 0.4 — 5.4 x 10” BM cells). To increase RT-PCR sensitivity in a model
system (A431 cell line) we used the following methods: detection of RT-PCR product with SYBR, Southern blot-
ting followed by the immunoenzymatic visualization (ECL as substrate) orimmunofluorescent detection (FITC,
Typhoon 9440-scanning) of BRDU incorporation, radiolabeling with *?P-cytosine followed by Southern blotting
and radioautography. Radioactive method appeared optimal. E48 expression in BM was detected in 5 of 14 pa-
tients with SCHNC (35.7%), which was comparable with the literature rate (up to 40%). Now we are analyzing
clinical significance of BM micrometastases from SCHNC.
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M. A. TypuanunoBa’, A. A. Mewepskos? A. B. PebpukoB®

ITPODPUADB PHK IIMTOKNHOB B ITAASME KPOBH KAK
AVATHOCTUYECKU MHCTPYMEHT ITPU PAHHEM
PAKE MOAOYHOM >KEAE3BI

! THI] Mncmumym ummynororuu @MBA Poccuu, Mocksa, Pocculickaa @egepayus
2ry POHIL] um. H. H. baoxuna PAMH, Mocksa, Poccutickas @egepayus
3 3A0 «HIT® AHK-Texnoaorus», Mocksa, Poccutickas @egepayus

HccrepoBaHUS TOCAEAHUX AeT IIOKa3aAd, uyTo aHaam3 BHekAeTouHBIX AHK u PHK, nupkyaupyronux B
TAa3Me KPOBH, SIBASIETCSI MHOTOOOEIIAIOITUM AUAaTHOCTUYECKUM TTOAXOAOM. OlleHKa KaueCTBEHHOTO U KOAM-
YeCTBEHHOTO IIPOMUAS IIUPKYAUPYIOIINX B KDOBOTOKE HYKAEMHOBBIX KMCAOT MOXKET CTaTh YAOOHBIM HHCTPY-
MEHTOM AASI AMAaTHOCTUKH, MOHUTOPUHTA 1 TPOTHO3UPOBAHMS CAMBIX PAa3HBIX KAMHUYECKUX COCTOSTHUM. B Ha-
crosiiee BpeMs BHekKAeTouHble AHK 1 PHK mcnoAb3yIOT AASL AMGTHOCTUKM pakKa (B TOM YHCAe U Ha PaHHUX
CTaAUSAX, KOTAQ OIIYXOAb ellle He Pa3sAryrMa MHCTPYMEHTAaAbHBIMM METOAAMU aHaAM3a) U IIPU MOHUTOPUHTE
GepeMeHHOCTH (Ha OCHOBE aHaAM3a HYKAEMHOBBIX KMCAOT IAOAQ, IUPKYAUPYIONIUX B KPOBU MaTepPH, MOKHO,
HaIpUMep, YCTAaHOBUTH IIOA U pe3yc-(haKTop MA0AQ). LIUTOKMHBI — IpyIa MOAUIIENTUAHBIX MEAMATOPOB, y4a-
CTBYIOIIUX B (DOPMUPOBAHUHN U PETYASAIIUYU 3aLUUTHBIX (DYHKIIUN opranu3Ma. VICXoAd M3 TUIIOTE3HI O ITOSIBAE-
HUM B KDOBOTOKE CBOOOAHBIX HYKAEMHOBBIX KUCAOT B PE3yAbTaTe MHTEHCUBHOW TMOEAN KAETOK B MeCTaX BOC-
TTaAeHUs, MOJKHO ITPEAITOAOKUTD, UYTO MTPOPUAL TTpeAcTaBAeHHOCTH PHK ITUTOKMHOB B TIA@3Me KPOBU MOJKET
XapaKTepU30BaTh TeUeHe UMMYHHBIX IIPOIIeCCOB CAaMOM Pa3HOM AOKaAU3aluy. B HacTosIel pabore mpoaHa-
AM3UPOBAH PO UAL TpeAcTaBAeHHOCTH PHK 14 ITMTOKMHOB B IAa3Me KPOBU ITAITUEHTOB C AMarHO30M PakK MO-
AOYHOU >KeAe3bl. Pe3yAbTaThl COIIOCTaBAEHBI C PE3yAbTaTaMH IIOAOOHOTO 0OCAEAOBAHUS KOHTPOABHON I'PYIIITEL
3AOPOBEIX AfOAeH. [ToayueHHbIe AQHHBIE IIOKa3aAHW, 9TO OTHOCUTEABHEIE KOHITEHTPAIIUY BHEKAETOYHBIX TPAHC-
KPUIITOB MEHSIOTCSI B CAydae pa3BUTHs 3a00AeBaHUs. AaHHBIM (DAKT ITO3BOASIET PACCMaTPUBATH 3TOT ITOKa3a-
TeAb B KQUeCTBe AOIIOAHUTEABHOT'O AMAarHOCTHYECKOTO ¥ IIPOIrHOCTUYECKOTO IIpU3HaKa y 60ABHBIX paKOM MO-
AOYHOM JKEeAe3Hl.

M. A. Turchaninova!, A. A. Mescheryakov?, D. V. Rebrikov®

CHARACTERIZATION OF SOME CYTOKINES GENE EXPRESSION PROFILE IN
PLASMA OF PATIENTS WITH BREAST CANCER

! Institute of Inmunology, Moscow, Russian Federation
2N. N. Blokhin Russian Cancer Research Center RAMS, Moscow, Russian Federation
3 ZAO "DNA-Technology", Moscow, Russian Federation

Recent studies have shown that analysis of extracellular nucleic acids is a promising diagnostic approach.
Assessment of qualitative and quantitative profiles of circulating nucleic acids can be a convenient tool for
monitoring and prognosis of various clinical states. At present circulating plasma nucleic acids are used for
cancer diagnosis (including early stages, when the tumor is undetectable by instrumental methods of analysis)
and pregnancy monitoring (circulating fetal nucleic acids are a source of genetic material for assessment of
abnormal chromosome numbers and gender determination, diagnosis of genetic diseases, and monitoring of
pregnancy-associated complications). Cytokines are a category of signaling molecules that are critical for the
development and functioning of both the innate and adaptive immune responses. Cell death in the middle of
inflammation is a possible source of circulating nucleic acids. Basing on this hypothesis one can assess cyto-
kine gene expression profile in plasma. It is known that DNA and RNA circulating in plasma can be used for
diagnostic purposes. However, the majority of researchers believe that this diagnostic approach has a much
greater potential, and qualitative and quantitative profiles traced by DNA and RNA in plasma can be used as an
indicator of the state of an organism as a whole. The aim of this study was to investigate a possible correlation
between levels of extracellular nucleic acids in plasma and development of breast cancer. We have analyzed
relative concentrations of extracellular RNA transcripts of 14 cytokines. The study was performed in 100 pa-
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tients with breast cancer. The results were compared with those in healthy control group. The data showed that
the relative concentrations of extracellular transcripts changed in cancer patients. This observation opens new
opportunities for the diagnosis and prognosis of allergopathology.

I'' A. XamugyaruHna, E. H. Cepega, K. 11I. Hyprasues, A. 1. >KycynoBa

SKCITPECCHUS MAPKEPOB ITPOAN®EPAITVN 11 ATTOIITO3A B PA3BANYHBIX
TTOATUTIAX PAKA MOAOYHOM JKEAE3bI

Ka3zaxckuti HayllHO-llCCAegOBameAbCKllﬁ uHCcmumym OHKOAOI'uu u paguoAoruu, AAMClmbl, Kazaxcman

E>xeropno B KazaxcraHe peructpupyetcs 3100 HOBBIX CAydaeB paka MOAOUHOM keae3bl (PMOK), 5-ret-
HsI BBDKMBAEMOCTBb cocTaBasgeT 49,5%, B ¢BsA3u ¢ 3TUM npobrema PMIK saBAsieTcs akTyaabHOU U TpeOyeT
usyuenus. Perou c coasT. B 2000 I. IpPEAAOSKUAN HOBYIO MOAEKYASIPHO-TeHEeTUUeCKYIO Kaaccudukanuo PMOK,
OCHOBAHHYIO Ha IOAHOM KAAQCTEePHOM aHaAu3se 1753 reHOB. B pe3yabTaTe BHIAEAEHBI 4 IOATHIIA: AFOMUHAABHO-
MOAOOHBIN, 6a3arbHO-TIOA0OHBIM, HER2-1TO3UTHBHEIN U HOpMaAbHO-TOAOOHEIN. B 2006 r. M. Laakso ¢ coasr.
OIlyOAMKOBAAU CXeMaTH4YeCcKyto Kaaccudukanuio PMJK, ocHOBaHHYIO Ha TUTOKepPaTUHOBOM Ipoduae. B Ha-
cToslIlee BpeMsl Ha OCHOBAHUU 3TUX ABYX KAACCU(UKAIIUHN B IPAKTUKY BOIIAO CYPPOTaTHOE BhIAGACHUE IIPEeA-
AOJKeHHBIX MOATUIIOB PMJK, ocHOBaHHOe Ha MMMYHOTUCTOXMMUUYECKOM nccaepoBanuu PO, PIT u HER2neu:
MOATUTIEL AFOMUHAABHBEIM A (PO +T1P+HER2neu—) u atomunanbHbii b (PO +T1P+ HER2neu+), noarun
HER2neu +, 6a3arbnbiit noarun (PO —INP —HER2neu —).

Lleab mccrepoBaHUSI — U3ydYeHHe 3KcIpeccun Oeaka Ki-67 u 6eaka pS3 B Pa3sAUUHBIX MOAEKYASIPHO-
reHetndeckux noarunax PMJPK. OOGBeKTOM HMCCAeAOBAHMS IMOCAYKMAM 00pasibl TKaHu PMJK 164 >xken-
WWH (KAMHHYeckuy MaTepuan Kazaxckoro HUUM omkoaorum u papuororum M3 PK 3a 2007—2008 rr.).
I'mcTororMuecKoe HCCAeAOBaHUEe NMPOBOAUAOCH IO CTAHAAPTHON MeTOAuKe. OIpepeAsiAl TUCTOAOTHYeCKUN
THII OITyXOAU COTAACHO KAaaccudukanuu BO3 (Anon, 2003), cTelleHb 3A0KaUYeCTBEHHOCTH IO MeToAy Scarff—
Bloom—Richardson B mopudukanuu Elston u Ellis. MiIMMyHOrucToXxuMmuueckoe UCCAEAOBAaHUE IIPOBEACHO C
HUcnoAb3oBaHueM peareHToB pupMbl DAKO. INpu olleHKe 3KCIPeCcCUU PelenTOPOB CTEPOUAHBIX TOPMOHOB
MIOAB30BAAUCH TOAYKOAUUEeCTBeHHBIM MeToAOM 110 D. C. Allred u coast. (1998). Onenka skcnpeccun HER2neu
TIPOBOAMAACH B COOTBETCTBUU CO CTaHAApPTaMH, yTBepkAeHHBIMU FDA ara HercepTest™. Okcnpeccust 6ea-
Ka Ki-67 orleHuBarachk: HU3KUN ypoBeHb — MeHee 20%, BBICOKUM ypoBeHb — Ooaee 20% (T. Pletilainen u co-
aBT., 1996). Orcnpeccus 6eaka pS3: BEICOKUM yPOBeHb — IMOAOKUTEABHAsI peaKius 0oaee ueM Ha 10% siaep
OITyXOAEBBIX KAETOK, HU3KUN ypOBeHb — MeHee ueM Ha 10% saep. Bce nmoayueHHBIe AaHHBIE OBIAU 3aHece-
HBI B CO3AQHHYIO PEASIIIMOHHYIO 0a3y AQHHBIX C IIPOBEAEHHEM IIOCAEAYIOIIero KOMIbIOTEPHOTO aHaAM3a.
Craructuueckas o0paboTKa MOAYYEHHBIX Pe3yAbTATOB IPOBOAUAACH C MCIOAB30BAHMEM CTATUCTUUYECKUX
nporpammM «SPSS 11.5» u «Statistica 6.0».

Bce GoabHBIE paspeAeHBI Ha 4 TPYIIBL AIOMHHAABHBIM MOATHUI A cOCTaBUA 46%, AIOMUHAABHBIM IIOA-
Tun b —18%, noatun HER2neu+ — 17%, 6a3zarbubil oATUI — 19%. [1pu AFOMMHAABHOM HOATHIIE A CPeA-
HUM Bo3dpacT cocTtaBuA 50 £ 1,08 ropa (31—82 roaa, nunTepBan Bo3pacTta 51 roa), AlOMUHAABHOM HoaTHIle b —
48 £+ 1,55 ropa (35—67 ropa, nHTEpBaA Bo3pacTa 32 ropa), 6azarbHOM mnoatuiie — 48 + 2,14 ropa (25—71 roa,
UHTepBaA Bo3pacTa 46 aet), mopTunie HER2neu+ — 50 £ 1,89 roapa (31—69 Aet, unTepBaA Bo3pacTa 38 AeT).
YcTaHOBAEHO IpeoOAapaHNe MHBA3MBHOIO MPOTOKOBOro PMJK BO Bcex MCCA€AOBAHHBIX IPyIaxXx OOABHBIX
(64—89%). CpeaHnuti Bo3pacT 60AbHBEIX PMJK B pa3AnuHBIX rpymax ObIA IPpUMepPHO OAUHAKOB (48—50 AeT).
B rpynme c AtoMHHaABHBIM IOATHIIOM b PMOK BbIgBA€HA 4-KpaTHas pa3HHulla MeKAY OOABHBIMU a3UMaTCKOU
U eBPOIEeNCKOM IPYIII, TOrAQ KaK B APYTMX TpeX IOATHIIaX pasHHIla He IpeBblana 2 pa3. Hauboaee BBICO-
KM ypOBEeHb NPOAUMEPATUBHON aKTUBHOCTU OMYXOAEBHIX KAeTOK (Ki-67) HabAropancss B 6a3aAbHOM ITOATH-
e PMJK (54,9%), HauMeHBIINM — B AFOMUHAABHOM IToATUIIE A (24,2%), uTo B 2,3 pada MeHblile (p = —0,946).
TNoroskuTeAbHas 9KCIPeCcCus alloNTOTUYeCKOro 6eAka pd3 dallle BCTpedarach B O6azaabHOM mopTuiie PMOK
(74%), uTo B 2,2 pa3a BhIIle, UeM B AFOMHUHAABHOM noaTuiie A (p = — 0,286). BeisiBAeHa TOAOKUTEABHAS KOppe-
ASITMOHHAs 3aBUCUMOCTB MeXKAY 3KcIIpeccrei pS3 B 6azarbHOM noatulie u noprune HER2neu+ (p = 0,288)
U OTpUIlaTeAbHass KOPPeAsIIMOHHAsA 3aBUCUMOCTb — B AFOMUHAABHOM NoATuIie A u noptune HER2neu+ (p =
—0,286). [ToaryueHEBI AOCTOBEpPHBIE Pe3YABTAThl OTPUIIATEABHON KOPPEASIIMOHHON 3aBUCUMOCTH MeKAY YPOB-
HaMuU dKcnpeccun Ki-67 u p53 B AtoMrHaABHOM HOATHIIE A (p = — 0,555) 1 TOAOKUTEABHOM KOPPEASIIMOHHOMN
3aBUCUMOCTHU B 6azarbHOM nopTunie PMJK (p = 0,285). YcraHoBAeHa BBICOKas TpOoAUepaTUBHAs aKTUBHOCTh
U BBICOKHI yPOBEHB alloNTO3a OITyXOAEBBIX KAETOK IIPU Oa3zarbHOM nopTune PMJOK 1 OTHOCUTEABHO HU3KUM
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YPOBEHb 9TUX JKe ITI0Ka3aTeAeH IIPU AFOMUHAABHOM IIOATHUIIE A, 9YTO COTAACYETCS C AUTEPATyPHBIMU AQHHBIMU
(M. Laakso u coasr., 2006).

G. A. Khamidullina, E. N. Sereda, K. S. Nurgaziev, A. K. Zhussupova

EXPRESSION OF MARKERS OF THE PROLIFERATION AND APOPTOSIS AT
VARIOUS SUBTYPES OF BREAST CANCER

Kazakh Research Institute of Oncology and Radioilogy, Almaty, Kazakhstan

Every year 3100 new cases of breast cancer (BC) are registered in Kazakhstan, the five years' survival rate
is 49.5 %; therefore the problem of BC is actual and demands further study. In 2000 Perou et al. offered a new
molecular and genetic classification of BC based on full cluster analysis of 1753 genes. As a result four subtypes
such as luminal-like, basal-like, HER2-positive and normal-like subtypes were identified. In 2006 M. Laakso
et al. published the charted classification of BC based on cytokeratin profile. Basing on these two classifica-
tions surrogate BC subtypes are identified by results of immunohistochemical study of ER, PR and HER2neu,
i.e. luminal A (ER+PR+HER2neu—), luminal B (ER+PR+HER2neu +), HER2neu+ and basal (ER—PR—
HER2neu —) subtypes.

The purpose of this study was to analyze expression of protein Ki-67 and squirrel p53 in various molecular
and genetic subtypes of BC. Objects of the study were samples of breast tumour tissue of 164 women with
diagnosis of BC (clinical specimens from the Kazakh Research Institute of Oncology and Radiology HM RK,
2007 —2008). Histological study was made by standard procedure. Histological type of tumours was estab-
lished according to the CART classification (Lyons, 2003), tumour grade was evaluated by the Scarff — Bloom —
Richardson method in modification of Elston and Ellis. Immunohistochemical study was made using reagents
supplied by DAKO. Assessment of steroid hormone receptor expression involved a semiquantitative method of
D. C. Allred et al. (1998). Evaluation of HER2neu expression was made according to FDA-approved standards
for HercepTest ™. Ki-67 expression was estimated as low, if found on less than 20% of cells, and high, if found on
more than 20% of cells (T. Pletilainen et al., 1996). Expression of protein P53: high level was defined as positive
reaction on more than 10% of tumour cell nuclei and low level as positive reaction on less than 10% of the nu-
clei. All findings were entered into the framed relational database and computer analysis was made. Statistical
processing of the received results was made using statistical programs “SPSS 11.5" and “STATISTICA 6.0".

All patients were divided into 4 molecular and genetic subtypes, i.e. luminal A (ER+PR+HER2neu—,
46%), luminal B (ER+ PR+ HER2neu+, 18%), HER2neu+ (17%), basal (ER —PR —HER2neu —, 19%) subtypes.
Mean age was 50 = 1.08 years (from 31 to 82 years, interval 51 years) in the luminal A subtype, 48 + 1.55 years
(from 35 to 67 years, interval 32 years) in the luminal B subtype, 48 * 2.14 years (from 25 to 71 years, interval
46 years) in the basal subtype, 50 + 1.89 years (from 31 to 69 years, interval 38 years) in the HER2neu + subtype.
Prevalence of infiltrative ductal BC was established in all investigated patient groups (64 —89%). Mean age
of BC patients in study groups was similar (48 — 50 years). In the group with luminal subtype of BC there was
a 4-fold difference between patients of the Asian and European populations, whereas in other three subtypes
the difference did not exceed 2-fold. The highest level of proliferative activity of tumour cells (Ki-67) was ob-
served in the basal subtype of BC (54.9%), the lowest was found in luminal A (24.2%), that was 2.3-fold less (p =
—0.946). Positive expression of apoptotic protein p53 was also more often met in basal subtype of BC (74%) and
was 2.2-fold higher than in luminal A subtype (p = —0.286). There were a positive correlation between p53 ex-
pression in basal and HER2neu + subtypes (p = 0.288) and a negative correlation in luminal A and HER2neu +
subtypes (p = —0.286). We found the highest proliferative activity and a high level of apoptosis of tumour cells
in the basal subtype of BC and a rather low level in the luminal A subtype, and this finding corresponded to the
literature data (M. Laakso, M. Tanner, J. Nilsson et al., 2006).
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E. B. Xomymos, O. Il. lllamoBa

3ABNCHUMOCTDb AKTUBHOCTH TPOMBOLIUTAPHOI'O ®AKTOPA POCTA
OHAOTEANS COCYAOB OT 9KCITPECCHUU CD34

Aoneyxull HQUUOHAALHBLU MeguyuHcKull ynuBepcumem um. M. ['opbkoro, Aoneuk, YKpauna

CKOPOCTh OITyXOAEBOTO POCTa BO MHOTOM 3aBHCHUT OT CKOPOCTH aHTHOTeHe3a. [TokaszaTeab MUKPOAHTHO-
rene3za CD34 MoskeT OBITH UCTIOAB30BaH KakK MapKep PaHHUX CTaAMM oHKo3aboaeBaHUM. LleAbio Hallero uc-
CAeAOBaHUs OBIAO OllpepeAeHMe B3auMoCBa3Uu KoanuecTBa CD34 co cTtapuelt 3a60AeBaHUS U C aKTUBHOCTBIO
TpOMOOIIUTApPHOrO (paKTopa pocTa 3HA0TeAuss cocypoB (PD-ECGF), koTopsilt oOrapaeT TUMUAUHDOCHOPHU-
AasHoM akTuBHOCTEIO (TD). MiccaepoBaru 60 GOABHBIX paKOM MOAOYHOM JKeAae3wl (PMJK) Ha pasHBIX CTapAUSIX
3aboaeBanus B Bo3pacte 35—70 aeT. Onpeperenue CD34 IpoBOAUAU UMMYHOTHCTOXUMUYECKH, IIOACUYET BbI-
noAHSIAU B 200 CTaHAQPTHBIX IMMOASIX ITPU ITIOMOIIIY CBETOBOM MUKPOCKONIHNH, onipepeAeHre akTuBHocTu PDEGF
B CBIBOPOTKE KPOBY ITPOBOAUAU CIIEKTPOPOTOMETPUIECKU.

MakcumanbHag skcnpeccus CD34 Obina y skeHIUH ¢ PMJK B Bo3pacTe 45—55 AeT (KAMMaKTepU4eCKUMN
nepuop). Y nauueHToK c III crapueit PMJK (6oablIoi pa3mep onyxoau T4, Haanune MeTacTa30B B PeTHOHAp-
Hble AuM@aTudecKue y3Abl N1—2) 1 HU3KON CTeIleHbIO TUCTOAOTHYeCKON AuddepeHiuposku (G3) Koande-
cTBO CD34 OBINO MAKCUMAABHBIM U B CpepAHeM cOCTaBAdIAO 130+ 10 B ToAe 3peHus 10 CPAaBHEHMUIO C JKeHIIIMHA-
MU, Y KOTOPBIX HaOAIOAAAACE | cTapusa 3a00aeBaHUS U BBICOKAs cTelleHb AuddepernupoBku — 80 £ 10 B moae
3penus. KoandectBo CD34 AOCTOBEPHO MOAOKUTEABHO KOPPEAUPOBAAO C aKTMBHOCTBHIO TPOMOOIIUTAPHOTO
harTopa pocra sHAOTeAUs: cocypaoB (12 = 0,73). Huskasa auddepeHIMpoBKa U BeicoKas skcmpeccus CD34
npu PMJK A0CTOBEPHO KOppeAUpyeT C BEICOKOM aKTUBHOCTBIO TUMUAUHGOCHOPUAA3EL B CEIBOPOTKE KPOBH.
Omnpeperenne akTUBHOCTU TD B CBIBOPOTKE KPOBU SIBASIETCSI KDUTEPHEM MUKPOAHTHUOTeHe3a, YTO MOJKHO UC-
TOAB30BaTh AN AMaTHOCTUKY PMOK Ha paHHUX CTapAUSIX.

E. V. Khomutov, O. P. Shatova

DEPENDENCE OF PLATELET-DERIVED ENDOTHELIAL GROWTH FACTOR
ACTIVITY ON CD34 EXPRESSION

Donetsk National Medical University, Donetsk, Ukraine

The rate of cancer growth depends considerably on the rate of angiogenesis. CD34 is an indicator of
microangiogenesis and can be used as a marker of early stages of cancer. The aim of our study was to
determine relationship of CD34 level with disease stage and activity of platelet-derived endothelial growth
factor (PD-ECGF) that has thymidine phosphorylase (TP) activity. The study was carried out in 60 women
with breast cancer (BC) of different stages, aged 35 to 70 years. Determination of CD34 was performed using
immunohistochemistry. The count was obtained from 200 standard fields with light microscope. PDEGF activity
in blood serum was determined spectrophotometrically.

Maximum CD34 level was found in BC patients 45— 55 years of age (menopause). Patients with stage IIl BC
(large tumorsize T4, metastasisinregional lymph nodes N1 —2) and low tumor differentiation (G3) demonstrated
the highest CD34 levels of 80 10 in field of view. CD34 levels correlated significantly with PD-ECGEF activity
(r? = 0.73). Low tumor differentiation and high CD34 expression in BC patients correlated significantly with
high activity of TP in blood serum. Determination of TP activity in blood serum is a microangiogenesis criterion
that can be used in early diagnosis of BC.
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A. @. Yepnoycos, T. B. Xopobpnix, M. B. HemuoBa, A. U. I'ryxos, 1. U. brikoB

MAPKEPBI TEHETUYECKOM HECTABUABHOCTU
B AMATHOCTUKE PAKA JKEAYAKA

MMA um. . M. CeuenoBa, Mocksa, Poccuiickas @egepayus

AMarHocTrKa OOAUTATHBIX IIPEAPAKOBBIX COCTOSIHUN — ITYTh YAYUIIIEHHS PE3YABTATOB A€UEeHUS paKa sKe-
AyAKa. Bo3dMo>KHOCTH 1TAaTOMOP(OAOTHYECKOTrO BBIIBACHHUS 3TAIlOB PAKOBOM TPpaHC(OPMaIUK OKa3bIBAIOTCS
HEAOCTAaTOYHBIMU. BBISIBA€HNE MapKepOB TeHEeTUUYeCKOW HeCTaOUABHOCTH, MTO3BOASIOIIEe AMAarHOCTUPOBATH
IIpeApak B y4acTKaX AUCIAA3UU U MeTalAa31Y, BKAIOUAeT U3yueHre U3MeHeHNM 06AaCTe TeHOB — PeTyAsITO-
POB KAETOUHOTO ITMKAQ, TTOKa3aTeAer MeTaCTaTUYeCKONW U MHBA3UBHOM aKTUBHOCTH, TEHOB aATE€3MOHHBIX OeA-
KOB, (DaKTOPOB aKTUBHOCTH HeoaHTHuoOreHes3a, MeTuAnpoBatnus AHK, TeroMepassl, TOTepu reTepo3uroTHOCTH
B OmoITarax.

A. F. Chernousov, T. V. Horobryh, M. V. Nemtsova, A. I. Gluhov, 1. I. Bykov

GENETIC INSTABILITY MARKERS IN DIAGNOSTICS
OF THE STOMACH CANCER

I. M. Sechenov Moscow Medical Academy, Moscow, Russian Federation

Diagnosis of obligate precancer conditions is a way to improve results of treatment of stomach cancer.
Pathomorphologic evaluation of cancer transformation is insufficient. Detection of genetic instability markers
thatallowdiagnosisof precancerindis-and metaplasiasitesincludesstudy of changesin cellularcycleregulatory
genes, metastasis and invasion activity indicators, genes of adhesive fibers, factors of neoangiogenesis activity,
DNA methylation, telomerase, loss of heterozygosity in biopsies.

E. B. YemBepuHa, A. b. HemBepuH

BO3MOXHOCTU HAHOKOAOHUM B AATHOCTUKE
OHKOAOTMYECKUX 3ABOAEBAHUN

Hncmumym 6eaka PAH, ITywuno, Poccutickas @egepayus

Hanoxoaonuu, cocrosiuiue u3 Mmorekya AHK, o6pa3ytoTcss Ipu ocylleCTBA€HUM OAUMEPAa3HOU IeITHOMN
peaknuu (ITLIP) B moamakpuaaMUAHOM rene. [TOCKOABKY Ka’kpash KOAOHMS NPEACTaBAsieT COO0M IMOTOMCTBO
OAMHOYHOU MOAEKYABI, OOHapy’>KeHHe U IIOACUeT HAaHOKOAOHUM MO3BOASIIOT IIPSMO ONPEAEASITh TUTP MUIIeHU
(ncrkombix MorekyA AHK nau PHK) B anarusupyemom obpasne. HaMu pazpaboTaHa MOAHAs AMarHOCTHYeCKast
IIpoIleAypPa, OCHOBaHHAsS Ha MCIIOAB30BaHUN HAHOKOAOHMM. OTa IPOoIleAypa BHISIBAIET B KAMHUYECKUX 00pas-
11ax A0 100% morexkya AHK-mumenu u 50% morekya PHK-MuIieHu, 4To 5KkBUBaA€HTHO YyBCTBUTEABHOCTH 1 U
2 MOAEKYA COOTBeTCTBeHHO. [Ipolleaypa UCHBITaHa ITyTeM olIpepeAeHUs abcoatoTHOro TuTpa PHK-MuIienei B
LeABHOM KPOBU AAS BBIIBA€HUSI MUHUMAALHOM OCTATOYHOM OOAE3HU NIPHU AeMKO03e, a TaK)Ke AAd rTorcka PHK-
MapKepoB 3A0KaUeCTBEHHBIX OllyXoAel. [TyOAuKanuu 3apybeskKHbBIX Aa00PaTOpUl AeMOHCTPUPYIOT, UTO IIPU-
MeHeHUe HaHOKOAOHHUM (4acTO Ha3bIBA€MBIX «ITOAOHUSIMUY») ITO3BOASIET Ha MOPSIAKU OBBICUTH UyBCTBUTEAD-
HOCTBb U IPOU3BOAUTEABHOCTE SNP-aHaau3a (@HaAM3a OAHOHYKAEOTHAHOTO IIOAUMOP@U3Ma TeHOMOB), OIlpe-
AEAeHHUSI AeKapCTBEHHOM YCTOMYMBOCTU BUPYCOB M 3A0KaUeCTBEHHBIX OIYXOAeH, BBIIBA€HUS MHOKeCTBEH-
HBIX BaPUAHTOB aAbTepHATUBHOTO ciAaaticuara MPHK, a TakyKe BBICOKOIIPOU3BOAUTEABHOTO CeKBEHUPOBAHUS
TeHOMOB, YTO TaK’Ke MO>KeT ObITh IPUMEHEHO AAS AMAaTHOCTUKHU.
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E. V. Chetverina, A. B. Chetverin

POTENTIALS OF NANOCOLONIES FOR THE DIAGNOSIS OF CANCER

Institute of Protein Research RAS, Pushchino, Russian Federation

Nanocolonies consisting of DNA molecules are generated during polymerase chain reaction (PCR) in
polyacrylamide gel. Since each colony is progeny of a single molecule, detection and count of nanocolonies
allow direct measurement of target (the assayed DNA or RNA molecules) titers in samples. We developed a
complete diagnostic procedure based on the use of nanocolonies. This procedure detects up to 100% of DNA and
50% of an RNA target molecules in clinical samples, i.e. the method sensitivity is 1 and 2 molecules, respectively.
The procedure was tested by measurement of absolute mRNA titers in whole blood for monitoring of minimal
residual disease in leukemia patients and for detection of RNA markers of malignant tumors. Publications from
foreign laboratories demonstrate that use of nanocolonies (often referred to as "polonies”) leads to increase by
several orders of magnitude in sensitivity and performance of single nucleotide polymorphism (SNP) analysis,
detection of drug resistance of viruses and malignant tumors, determination of multiple variants of alternative
mRNA splicing and high-throughput genome sequencing, that can also be used for diagnostic purposes.
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TIAMSTH H. I1. MA3YPEHKO
(1919—1984)

6 gauBapsg 2009 r. ucnoaHuroch 90 AeT cO AHI POXK-
AEeHUS U 25 AeT CcO AHS CMepTH BBIAQIONIErocs Y4eHOTO-
OHKOBHPYCOAOTQ, 3aCAY’KEHHOTO AedTeAsl HayKu, AOKTOpa
MEAUIIMHCKUX HaykK, Opodeccopa Hwukoaas IlerpoBuua
MasypeHKo.

YauButeabHass cyabOa Hukonas TIleTpoBuua ckaa-
AbIBarach Hempocto. B 1936 r. mocAae OKOHUAHMSA CPEeA-
Hell WIKOABI B I. KupoBorpape OH IIOCTYyHHUA B BoeHHO-
MeAUIIMHCKYIO akapemuio uM. C. M. Kuposa, rae paHo mpo-
SIBUA MHTEpeC K HayYHBIM HCCAEAOBAHUAM: CO 2 Kypca OH
paboTar Ha Kadepape MHUKPOOMOAOTHM IIOA PYKOBOACTBOM
npod. B. M. ApucToBcKoro, a mo3pHee B Aa00paTOPUU BUPY-
coaoruu. B orpspe npod. E. H. ITaBAOBCKOro OH y4acTBOBaA
BO BTOPOM AAQABHEBOCTOYHOM 9KCIEAUIINHY 110 U3YUEeHUIO BU-
pyca BeceHHe-AeTHETO KAEeIeBOTO 3HIedaAuTa, OTKPBITO-
ro B 1937 r. mpoceccopom A. A. 3urnbepom. [1epBas camo-
cTosITeAbHAasl Hay4yHasi pabota Hukoaas [TeTpoBuya, BHIIIOA-
HeHHad B 1939 r., Oblra onryOAMKOBaHa B 1943 1., KOTAa@ aBTOP
CUUTAACS IIPONABIIUM Oe3 BEeCTH.

ITo oxoHuaHuu BoeHHO-MEAUIIMHCKON aKapAeMHUU B
ntoHe 1941 r. Hukoaatt [TeTpoBud OBIA TYT Ke HallpaBAEH B
KaueCcTBe KOMaHAMPa MeAcaHbOaTa Ha 3allapAHBIM (ODPOHT, TAe
yuacTBOoBaA B obopoHe CMoAeHCKa. Byaydn Tsa>keao KOHTY-
KeHHBIM, OH IIOTIaA B IIAeH. B 9TUX 3KCTpeMaAbHBIX YCAOBU-
SIX TIPOSIBUAUCH AYUIIIHe YeAoBedecKue KauecTBa Hukoaas
INeTpoBuYa: My’>KeCTBO, CTOMKOCTb AyXa, COCTpapaHUe U
AIOOOBB K AIOAAM. OH IOCTOSTHHO OKa3bIBaA CBOUM TOBapH-
11aM 110 MAeHY MEeAUITMHCKYIO IIOMOIIhL, OAAroAapst KOTOPOU
MHOTHe UX HUX AOSKUAU A0 OCBOOOKAeHUA U AHS [ToOeAw!.

B 1946 r. Hukoaatt [TeTpoBUY BepHYACS K HaUaTBIM ellfe
B BoeHHO-MeAUITMHCKON aKaAeMUU NCCAEAOBAHUSIM II0 CO3-

AAQHUIO BAKIWHBI NPOTUB BHUPYyCa BeCEHHe-AeTHero KAe-
1IeBOTO SHIledarnTa, MHAKTUBUPOBAHHOM yAbTpaduoAe-
TOBBIM H3AyUYeHHeM. [ToayueHHast UM BaKIMHA IIpeBhIIIa-
Aa 10 3(pPeKTUBHOCTH UMeIoIuecs BaKIUHbI, UHAKTUBU-
poBaHHBIe (OPMAAMHOM U HarpeBaHueM. Pe3yAbTaThl 3TUX
HUCCAEAOBAHUM OBIAU MPEACTAaBACHBI B BUAe KaHAUAATCKOMU
AMCcepTalum, KoTopas Oblaa 3amuineHa B 1948 r.

C 1948 mo 1953 r. H. Il. Ma3ypeHKO PYKOBOAUA Aa-
Ooparopuel OmoTepanuu paka B XapbKOBCKOM peHTre-
HOPAAMOAOTUUECKOM HMHCTUTYTe, TAe pa3BepHYA HCCAe-
AOBaHUS, HallpaBAeHHBIe Ha Pa3pabOTKy MeTOAOB paH-
HeM AMarHOCTUKM omnyxoAel deaoBeka. C 1953 mo 1962 r.
Hukoaat IleTpoBuY BO3TA@BASIA AaOOPATOPHUIO BUPYCO-
AOTHUM onyxored B KHeBCKOM HHCTUTYTe SIHAEMHOAO-
TUM U MHUKPOOHOAOTUU. OTHU TOABI OKa3aAUCh OCOOEHHO
TIAOAOTBOPHBIMU B €ro HayuHOM cyabOe. Kak nccaepoBa-
Teas H. IT1. Ma3ypeHKO Bcerpa xapaKTepU30BaAU IIPUH-
IUNHUAABHOCThE U HE3aBUCUMOCTH MBIIIAEHUS, TIATeAb-
HOe IIAQHMpPOBaHMe OJKCIepHUMeHTa M TAyOWHa aHaAU-
3a. B 1957 r. Hukoaait [TeTpoBuu onucar yHAaMeHTaAb-
HOe SIBAeHHe, KOTOpoe OBIAO 3aperucTPUpPOBAHO KakK OT-
KpbITHe TOABKO B 1980 r. OHO OBIAO HA3BAHO «SIBAEHUE
WHAYKIUU ONyXOAeM y MAEKOIUTAIOUINX HEeOHKOTeHHBI-
MM BUPYCaMU (BUPYCHO-BUDPYCHBIM KOKaHIepPOTeHe3s)».
OAHOBpEeMEeHHO UM OBIA BBIA@AEH BUPYC, BHI3BIBAIOIIWM
AeMKO3 (reMOIIMTOOAACTO3-PETUKYAE3) MBIIIEH. DTO OAUH
U3 IePBLIX OHKOTE@HHBIX BUPYCOB, OTKPBITHIX Y MAEKOIIH-
TAIOUINX, KOTOPLIY B AUTEepaType IO IPaBy HOCUT UM aB-
TOopa — BUPYyC Ma3ypeHKO. OTU UCCAEAOBAHUS BOIIAU B
AOKTODPCKYIO AuccepTanuio Hukoaas [NeTpoBuua, KoTopas
ObIAa OAecTsIIe 3alnuinera B 1961 r.
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B 1962 r. mo mpuraamenuio akapemuka H. H. Baoxuna
H. Il. MasypeHKo Ilepeexar B MOCKBY U BO3TAaBUA Aabo-
paToOpHIO BUPYCHOTO KaHIleporeHesa B VHCTUTyTe 3KcIle-
PUMEHTaABHON U KAMHHYeCKOU oHKoAoruu AMH, koTopoit
PYKOBOAVA AO KOHIIa CBOEM JKU3HU. 3A€Ch OH IPOAOAKUA
HUCCAEAOBAHUS TI0 CPABHUTEABHOMY M3Y4EHHIO UMMYHOAO-
IUTYeCKUX CBOMCTB BHPYCOB, BBHI3BLIBAIONINX AEHMKO3Bl y MBI-
mreti. OHU IPOAEMOHCTPUPOBAAH, UTO BUPYC Ma3ypeHKo OT-
AWYAeTCsI OT APYTHUX MBIIIMHBIX AeMKeMHUYeCKUX BUPYCOB
(Openp, Paymepa, Mononu, I'padpdu u I'pocca), T. e. ABAS-
eTCsl YHUKAABHBIM I10 CBOEH IPUPOAE.

BmecTe ¢ coTrpyaHukamu Aaboparopuu Hukoaatt [let-
pOBUY BIMCAA SpKHEe CTPAHUILI B MCTOPUIO OTeueCTBeH-
HOM oHKoBUpycoaormu. B 1967 r. Oblaa ommcaHa BO3-
MOJKHOCTb  (DEHOTUIIMUECKOTO CMeIIUMBAHUSI BUPYCOB
AeMKO3HO-CapKOMAaTO3HOTO  KOMIIAEKCa,  IpHHaAAerKa-
WX >KUBOTHBIM Pa3HBIX BUAOB — MAEKOIIUTAIOIIUM U IITU-
naM. TakuM oOpa3oM ObIra BIEepBble IIPOAEMOHCTPUPOBA-
Ha BO3MOJKHOCTH IIPEOAOACHUSI OHKOBUPYCAMU BUAOCIIEITH-
dudeckoro 6aprepa pe3uCTeHTHOCTHU. AuIIb dyepe3 10 aAeT
5TU paboTsl 66IAU NoBTOPeHH! B CLIIA. [Top pyKOBOACTBOM
H. T1. Ma3ypeHKO B KOPOTKHE CPOKU OBIAM BBIAGAEHBI U UC-
CAeAOBAHBI ABa OTEUECTBEHHBIX IlITaMMa BUpyca OOAe3HU
Mapexka, BLICOKOKOHTarno3HOTO U BBICOKOIIATOT€HHOTO BU-
pyca repreca, BeI3bIBaoIero AuM@omsl y Kyp. Ha ocHoBa-
HUU 3TUX IITAaMMOB OBIAM NTOAYUYEHBI BEICOKOA((EKTUBHEIE
OTeuecTBeHHBble BaKIMHBI IPOTHUB 3a00A€BaHUS, HAHOCHUB-
IIIeTO OTPOMHBIM MaTepPUaAbHBIM yIepO NTUIEeXO035MCTBaM
CTPaHHL.

C 1974 r. B AabopaTopuu Brepsbsie B CCCP ctaru mpoBo-
AUTBHCS UHTEHCUBHBIE MCCAEAOBAHUS IO U3YUEHUIO POAU BU-
pyca Omnmiteiiia—bapp B pa3BUTUM 3A0KaUeCTBEHHBIX OIIy-
XOAel ueroBeKa. B KOpOTKUM CPOK ObIAa IOATBEPIKAeHa 3TH-
OAOTHYeCKast POABL 3TOTO BUPYyCa B Pa3BUTUU MHMEKIIMOHHO-
ro MOHOHYKA€O3a U Hepu(depeHIIMPOBAaHHOTO paKka HOCOo-
TAOTKY, BBISIBA€HA CBA3b AQHHOTO BUpPYCa C pPa3BUTHUEM IIPO-
THOCTUYECKU HeOAQrONPUATHBIX THCTOAOTMUYECKUX BapHUaH-
TOB AUM@oOrpaHyAeMaTo3a. Ha ocHoBaHUU TOAYUeHHBIX AQH-
HBIX pa3paboTaH U BHEAPEH B KAMHHYECKYIO IPAaKTUKY Me-
TOpA, AUPPepeHTUarbHONM AMArHOCTUKM HepudepeHu-
POBAHHOTO paKa HOCOTAOTKHU. Ero mpuMeHeHMe ITOKa3aHo y
OOABHBIX C MeTacTa3aMU B IIEUHBIX AUMMATUUYECKUX y3AaxX
B OTCYTCTBUe IepBUUHOMN omyxoau. OOHapy’KeHUe aHTU-
TeA K @aHTUTeHaM BUpyca OniTeliHa—bapp B BEICOKUX TH-
Tpax MO3BOASIET C BEPOSATHOCTEIO 90% TOBOPUTH O HAAWYUU
y OOABHOTO HepAuddepeHINPOBAHHOTO paka HOCOTAOTKMU.
Pe3yAbTaThl 3TUX UCCAEAOBAHUM AETAU B OCHOBY MeTOAWUe-
ckux pekomeHpanut M3 CCCP «AuddepeHIiuarbHas AU-
arHocTuKa HepuddepeHIINPOBaHHOTO paka HOCOTAOTKU C
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TIOMOIIBIO CEPOAOTUUECKUX MapKepoB BUpyca OIcTaliHa—
Bapp».

HccrepoBaHUS O HM3YUYEHHUIO MeXaHHU3MOB BUPYCHO-
ro KaHIleporeHe3a IIPOAOAJKAIOTCS IOA PYKOBOACTBOM OAM-
JKaullero ydyeHuka U Apyra Hukonaas [lerpoBuua mnpod.
B. 3.Typuesuua. [Tpoporkarerem pera Hukoaasi [leTposuua
cTana u ero Aoub Hataabst HukoraeBHa. OHa PyKOBOAUT Ad-
OopaTtopuell HMMYHOAOTMU OHKOTeHHBIX Bupycos HUU
kaH1eporedesza I'Y POHL] um. H. H. Baoxuna PAMH u
ycIemHo pabdoTaeT B 0O0OAACTU M3YUEHUS MOAEKYASIPHO-
OHMOAOTUUECKUX U MOAEKYASIPHO-TeHeTUYeCKUX 3aKOHOMep-
HOCTeM BUPYCHOTO KaHIleporeHesa.

Huxonaatt I'lerpoBud Ma3ypeHKO IIOCBATUA BUPYCOAOTAM
omryxoaet 6oaee 40 AeT cBoel sku3HU. OH ABASIACS KPYITHeN-
IIXM OHKOBHUPYCOAOTOM CBOETrO BpeMeHHU, OIIyOAUKOBaA 00-
Aee 230 HayUYHBIX paboOT, HOATOTOBUA OOABIIIOE YHCAO KAHAU-
MATOB U AOKTOpPOB HayK. OH Bcerpa CTPeMHACSI K HOBATOP-
CKHUM UCCAEAOBAHUSIM M aKTUBHO IIPUBAEKAA K 9TOMY Hep-
TUYHBIX MOAOABIX yueHBIX. Hukoaal [TeTpoBHUY IOCTOSHHO
BeA OOABIIIYIO OOIECTBEHHYIO PabOTy: SBASIACS HAI[MOHAAB-
HBIM KypaTOpPOM Me’KAYHaApOAHOM NMporpaMMbl « BUpycHBIN
KaHIleporeHe3», IpeAacepaTereM Bcecoro3Hol mpoObAeMHONU
KOMMCCHUH II0 BUPYCOAOTHUU U UMMYHOAOTUM OITyXOAeH, Uae-
HOM MHOTUX yUeHBIX COBETOB.

Hayunasa aeareasHocTb Hukonas IlerpoBuua Ma3sy-
PEeHKO IMOAyYMAd HINPOKOe IpU3HaHWe KakK y Hac B CTpa-
He, TaK U 3a pybexxom. B 1964 r. ero moHorpadus
«PoAb BUPYCOB B 3THOAOTUM AEMKO30B» OBIAA YAOCTOE-
Ha npemuu uMm. A. WM. MBanosckoro AMH CCCP. Ilpod.
H. I'l. Masypenko HarpakpaeH ceMbio Meparsmu CCCP. Emy
MIPUCBOEHO IIOYETHOE 3BaHUE «3aCAYKEHHBIM A€STeAb Hay-
ku PCOCP». Hayunsie 3acayru H. IT. Ma3ypeHKO oTmMeue-
HBI BBICIIEN Harpapol AkapeMun HayK YeXoCAOBaKHUU — II0-
YeTHOMU 30A0TOM MeAanbio UM. S. [TypKkuHbe «3a BEIAQIONIHe-
Cs1 3aCAYTH IlepeA HayKOM U 4eAOBeUeCTBOMY.

Hukonaatt [TeTpoBUY OBIA CEPACUHBIM U OT3LIBUMBBLIM de-
AoBeKOM. OH AIOOHA JKU3HB U IPUPOAY, YBAEKAACS OXOTOU U
PBIOAAKOM, XOPOIIIO 3HaA U AFOOUA AUTEPATYPY, JKUBOIIUCH U
ucroputo. Hukonait IleTpoBud OBIA ONTUMUCTOM M, HECMO-
TPsl Ha HeAeTKUM JKU3HEHHBIN NTyTh, He 0e3 OCHOBAHUS CUU-
Tan ce0st CYaCTAUBBIM YEAOBEKOM.

JKusns Hukonas [lerpoBruya Ma3ypeHKO MOJKET CAy-
SKUTb IIPUMePOM CTOMKOCTH, 6€CKOMIIPOMUCCHOCTH U IPUH-
IUINUAABHOCTH OOABIIOTO yueHoro. Ero uccaepoBaHus BHeC-
AU OTPOMHBIY BKA@A B OHKOBUPYCOAOTHIO U 3HAUUTEABHO 000-
TaTUAM HAIlIM 3HaHUS 00 OITyXOASIX U OHKOTeHHBIX BUPYCax.

Koarekmus I'Y POHL] um. H. H. baoxuna PAMH
Koareru u yueHuku
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TPEBOBAHWA K ITYBANKALIAM B ) KYPHAAE
«BECTHUK POHI nMm. H. H. BAOXWNHA PAMH»

7Kypnaa «Bectuuk POHL] uM. H. H. Broxuna PAMH»
COCTOUT U3 CAEAYIOUINX Pa3jAeAoB: «DKCIepHMeHTaAbHBIe
uccAepOBaHUSA», «KAMHUYecKue HcCAepOBaHUSA», «Kan-
Hu4Yeckue Aekium», «CAydail U3 HmpakTUKH», «OO30pHBIE
CTaTbU», « XPOHUKMY», « AUCKYCCHSI».

CTaTby AA PA3AEAOB « DKCIIepUMeHTaAbHbIEe NCCAeAOBa-
HUA» U «KAMHUYeCcKre UCCAeAOBAHUS» AOASKHBL COCTOSATD U3
pedepara, BBeAeHUs, ONTMCAHUs MaTepPHUarOB U METOAOB, pe-
3yABTATOB, OOCYKACHUS, 3aKAIOUEHUSI M CIIMCKA AUTepaTy-
PBIL; CTaThU A pa3pera « Caydail U3 IpaKTUKU» — U3 pede-
paTa, KpaTKON MCTOPUYECKOU CIIPaBKU (IO JKEeAQHUIO aBTO-
POB), OIHMCAHMSA KAMHWNYECKOrOo HAOAIOAEHUS, OOCYKAEHUS
(TT0 >KeAaHHUIO aBTOPOB), 3aKAIOUEHHUS U CIIMCKA AUTEePaTyPHI;
CTaTbU AAS Pa3peroB «O630pHBIe CTAaThU» U « KAMHMYeCcKHue
AeKIUu» — U3 pedepara, OTAEABHBIX PA3AEAOB (IO JKeAa-
HHIO aBTOPOB), 3aKAIOUEHHUS U CIIUCKA AUTePaTypPHL.

CraTbhs AOAKHA OBITH IPEeACTaBAeHa B BUAe (patira dop-
maTa RTF nHa Auckere mau CD u pacneuaTaHa B 2 3K3eM-
nasgpax. B ocHoOBHOM dalire AOAKHBI COAEPIKAThCS TEKCT
CTaTbU, TAOAUIILI, TOATIMCH U HAAIIUCH K PUCYHKaM, CIIMCOK
aurteparypsl. KpoMe Toro, Ha ArickeTe uAn CD AOAJKHBI OBITh
3aIIMCAHbl PUCYHKU (KAQXABIM B BUAE OTAEABHOIO (panina).
HITpuxoBble U TOHOBBIE PUCYHKHU (PoTorpaduu, peHTreHo-
TPaMMBI U T. A.), T. €. pacTpoBas rpaduKa, AOAKHEI OBITE CO-
xXpaHeHbI B Bupe daiiroB popmarta TIF uan JPEG, rpacduku
U AMarpaMMbl (BeKTOpHas rpaduka) — B BUAe (palinoB gop-
mata EPS. Ecau aBTOp He paboTaeT ¢ COBpeMeHHBIMU IIPO-
TrPaMMHBIMU TTaKeTaMU AAS CO3AQHUSI BEKTOPHOU rpaduKy,
MO>KHO IPUCHIAATE rpaduKu B BUAe (hatirna Microsoft Excel
C 00s13aTeABHBIM IPUAOSKEHUEM B BUAE TaOAUITLI C AQHHBIMU,
KOTOpPBIE HCIIOAB30BaHBI AAS IOCTPOEHUS rpaduKa.

O630pHbBIe CTaThbU He AOASKHBI IPEBHIIIATh 24 CTPAHUITH,
OpUTUHAAbHBIE CTaTbU M KAMHHUUYEeCKHe AeKuu — 12 cTpa-
HUII, ONMCAHUSI KAMHNYECKUX HaOAIOAHUM, palluoHaAu3a-
TOPCKUX INPEANOKEeHUN, XPOHMKAABHBIX 3aMeTOK, pelleH-
3Ul — 4 CTpaHUIBI TEKCTA.

Bech TekCcT pAOAKeH OBITh HabpaH mpudToM Tymes New
Roman 14, uyepe3 noAyTOpHBIN UHTepBaA. lllupuHa MOAeN:
AeBoe — 30 MM, BepxHee — 20 MM, paBoe — 15 MM, HUXK-
Hee — 20 MM. TeKCT AOAKeH OBITh BHIDOBHEH IIO A€BOMY
Kpalo, He CoApep>KaTh IIepeHOoCOoB. Bce cTpaHUIBI AOASKHEI
OBITH IPOHYMEPOBaHHL.

IMocAe Ha3BaHUS CTAaTbU CAEAYeT yKa3aTh MMeHa, OTde-
CTBa (IIOAHOCTBIO) U (paMUAUU aBTOPOB, UX yUeHBble 3BaHUS
U AOAKHOCTH, IIOAHOEe Ha3BaHUe YUPe>KAeHUH (B TOM YHCAe
Ha3BaHuA oTaereHudt, HMM), B KOTOpBIX pabOTalOT aBTOPHI,
C yKazaHHeM aApeca, IIOYTOBOTO MHAeKca U e-mail. Kpome
TOTO, HEOOXOAUMO yKa3aTh KOHTAKTHOE AUIT0, aAPeC AAS Tie-
PenuCcKU 1 e-mail (Hy’KHO UMeTh B BUAY, UTO BCe 3TU AQHHEIe
OyAyT OIyOAMKOBAHEI). 3aTeM AOAJKEH CAeAOBaTh pedepar,
B KOTOPOM KpaTKo, 6e3 pyOpHUKaluU AOAJKHBI OBITH yKasa-

HBI IIeAb UCCAEAOBAHNUS, MaTepPUaAbl U METOABI (KOAUUECTBO
OOABHBIX, UCIIOAB3yeMasi METOANKA), IIOAyYeHHbIe aBTOPOM
pe3yAbTaThl ¥ OCHOBHBIE BEIBOABL. PeKOMeHAyeMBIN 00beM
pedepata — 500—1000 meyaTHBIX 3HAKOB. B KoHIle pede-
paTa aBTOp IPHUBOAUT KAIOUEBEIE CAOBA PAOOTHI (He 6oaee 5).

CraTbst AOAKHA OBITH HallCaHa SICHO, YeTKO, AAKOHUYHO,
TIIaTeABHO BhIBEpEeHa aBTOpPaMU, He COAePIKaTh IOBTOPOB U
ucnpaBreHud. HaumeHnoBanus epnHuUI ((pusnyeckux BeAu-
YUH, pe3yAbTaTOB @HAAU30B) HEOOXOAUMO IPUBOAUTD 110 CH-
creMe CH. CokpallleHust AOITyCTUMBI TOABKO B OTHOIIIEHUU
YacTO BCTPEeUYAIOUINXCS B CTaTbe TepMUHOB. OHU BBOASATCS
IIPU IIePBOM BXO>KAEHUHU B KPYTABIX CKOOKax U B AaAbHeMU-
1IIeM HCIIOAB3YIOTCS IO BceMy TeKCTy. Ecau coKpalleHuin
Ooanie 10, caepyeT co3paTh CIIUCOK COKpallleHuM. B TekcTe
He0oOXOAUMO MCIOAB30BATh MeXKAYHapOAHBIe Ha3BaHUS Ae-
KapCTBEHHBIX CPEACTB, KOTOPHIe MUITYTCS C MaA€HbKOM OYK-
BBI. TOproBble Ha3BaHUS IIPelapaToB CA€AYeT MUCATh C OOAb-
110M OYKBBHI.

[To TeKCTy HYy>KHO AQTb CCBHIAKM Ha BCe TaOAMIIBI M PUCYH-
KU (Hampumep, TabA. 1, puc. 1). OHU AOAKHEI OBITH pa3Me-
IIeHbl B COOTBETCTBYIOIIUX IO CMBICAY ab3alax U MOCAeA0-
BaTEeAbBHO IIPOHYMePOBaHbL. PUCYHKY U TaOAUIILI HyMepPYyIOT-
Cs1 OTAEABHO.

TabAunbsl AOAJKHBI OBITh KOMIIAKTHBIMH, MMETh Ha3Ba-
HHe, He TIOBTOPATH rpaduKU. Pa3zMepHOCTb BEAUUNH CAEAY-
eT yKa3bIBaTh depe3 3alsaTylo. TabAuila He AOAKHA COAep-
>KaTh IIYCTHIX sTYeeK (OTCYTCTBUE AQHHBIX AOAYKHO OTMeuaTh-
Csl TUpe, «HeT AQHHBIX» UAU CIeIUaAbHBIM IpUMeYaHueM).
Bce yTouHeHUs U AOKaAbHBIE COKPAIIeHUs BEIHOCSTCS B ITOA-
TabAMUHBIe IpUMedaHus. Kajkpoe npruMedaHue Hy>KHO pac-
IoAaraTh C HOBOM CTPOKH, IIOMedaTh HaACTPOUHOM GYKBOM
(@ 6,BUT. A.).

Pa3zMep Ka’kAOTO pPUCYHKa AOAKeH OBITb He MeHee
10 x 10 cm npu pasperrenuu He MeHee 300 dpi. Ecau mop
OAHOM MOAIINCHIO MAAHUPYeTCsI HECKOABKO PUCYHKOB (poTo-
rpacuii, peHTreHOTpaMM), Ka’KABIM AOAKEH OBITh IIPUCAAH
OTAEABHO M COOTBETCTBOBAThH YKa3aHHBLIM BhIIIe TPeOOBAHU-
saM. TTOATINCE K PUCYHKY AOAKHA OBITH A@KOHUYHOM, TOUHO
COOTBETCTBOBATH €ro COAeprKaHuio. ECAM HECKOABKO PUCYH-
KOB HAYT IIOA 0OIIel IOANNCHIO, TO CHadaAa IIPUBOAAT ee, a
3aTeM Ha3BaHUS OTAEABHBIX PUCYHKOB. B MOAIHCAX K MU-
KpodoTorpadusaMu cAepyeT yKa3aTb METOAUKY MHUKPOCKO-
1Y, YBeAUUYeHUe, MeTOA OKPACKU MaTepHrana.

Bce hopMyABI AOAKHEI OBITH TIIQTEABHO BHIBEPEHBI aB-
TOpOM, HaOpaHbI UAU BCTPOEHHI B (hopMaT TEKCTOBOTO pe-
AakTopa. B dopMyaax He0OOXOAUMO paszMedaTh CTPOUYHBIE U
NIPONMCHBIE, AQTUHCKHUE U I'PeuecKue, MOACTPOUYHbIe U HaA-
CTpPOUYHBIe OYKBEI U CUMBOABIL. VICIIOAB30BaHHBIE @BTOPOM CO-
KpallleHUsI AOAJKHBI OBITh Pa3bsICHEHEBI ITOA (POPMYAOH.

CHUCOK AUTEepaTyphbl AOAJKEH OBITh KPAaTKUM M CO-
Aep>kaTb He 6Ooaee 20 CCHINOK AASL CTaTeM M3 Pa3AeAOB
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«DKCIIepUMeHTaAbHBIE UCCAEAOBaHUAY, «KAMHIMYeCKUe UcC-
AepoBaHUA», «KamHuueckue Aeknum», «Caydall mM3 Ipak-
TUKU» U He Goaee 100 CCBHIAOK AAST OO30PHBIX CTaTeM.
AutepaTypHble MCTOUYHUKU IEPEUYUCASIOT B CIHUCKE AWTe-
paTyphl B MOpsSAKe IIUTUPOBAHUA. B TeKCTe CTaTbU CCHIA-
KU Ha AUTePaTypy NPEACTaBASIOT B KBaAPATHBIX CKOOKax.
CCBIAKM AOASKHBI OBITH IPOHYMEPOBAHBEI B COOTBETCTBUU C
X TIOAOKEHHEM B CIIMCKe AUTepaTyphl. Bce AuteparypHbie
HUCTOUYHUKY, NTepeuuCAeHHble B CIIUCKe AUTEePaTyphl, AOATK-
HBl UMETb COOTBETCTBYIOUIYIO CCHIAKY B TeKcTe. DaMuanmu
WHOCTPaAHHBIX aBTOPOB IIPUBOAITCS B OPUTMHAABHOMN TPaHC-
KPUNIIUU. B cIIMCOK AMTepaTyphl He BKAIOUAIOT CCHIAKM Ha
HeOoIlyOAMKOBaHHBIe pPa0OTHl. CCBHIAKU AOAKHBI OBITH TIIA-
TeABHO BBIBEPEHBI aBTOpaMU, KOTOPhle HeCyT OTBETCTBEH-
HOCTB 3@ TPaBUABHOCTD IPUBEAEHHBIX AQHHBIX.

B KayKAOM CCBIAKE AOAJKHBI OBITH YKa3aHBI BCe aBTOPHI.
Ecau aBTOpOB He 60Aee TpeX, UX (PaMUAUN U MHUIIMAABL ITH-
ITyT B HaUaAe CCBIAKH, 3aTeM CAEAYIOT Ha3BaHHe paboTHl U
BBIXOAHBIE AQHHBIE M3AQHUS, €CAU aBTOPOB YeThIpe M 00-
Aee, TO CHavaha MUIIYT Ha3BaHUe PabOTHI, 3aTeM (paMUAUN
U UHUITUAABI BCeX aBTOPOB, 3aTeM BBEIXOAHBIE AQHHBIE U3AQ-
HHA. DTO KacaeTcs CChIAOK Ha AIOObIe U3AQHMS: KHUTH, JKyP-
HaAbI, COOPHUKH U T. A,

HBanoB U. . XpoHuuyeckue racTpUThL. — 3-e u3a. — M.:
MepauiuHa, 1986. — 148 c.

Xpoumnyeckue ractpurtsl / MBanos U. U., Tetpos IT. IT,,
Cupopos C. C., Depopos ©. O. — 3-e uzp. — M.: Meaurivta,
1986. — 148 c.

[Mpu cceiAKe Ha KHUTY CAeAyeT yKa3bIBaTh aBTOPOB, Ha-
3BaHMe KHUTH, HOMep U3AaHus (MO>KeT OTCYTCTBOBATh), Me-
CTO M3AAQHUSA, U3AATEABCTBO (MOJKET OTCYTCTBOBATh), TOA U
CTPAHMUIIBI (€CAM @BTOP CCHIAQETCS Ha BCIO KHUTY, TO IHIIET-
cs1 150 c., ecAn — Ha ee 4acTh, TO yKaswiBaeTcs C. 145—150.),
HaIpumep:

Baaaep B. FO. Buoras: Teopus u npakTUKa. — 3-€ U3A. —
M.: Koaoc, 1986. — 148 c.

Schrier R. Manual of nephrology. — 4th ed. — New York:
Little, Brown and company, 1995. — P. 170—187.

[Npu cchiAKe Ha rAaBY M3 KHUTH, HATMCAHHOM KOAAEKTHU-
BOM aBTOPOB, YKa3bIBalOT aBTOPOB T'AABHI U ee Ha3BaHUe, 3a-
TeM Ha3BaHMe KHUTU, ee PeAAKTOPOB, HOMEepP M3AaHUSA (MO-
>KeT OTCYTCTBOBATh), MECTO U3AAQHUS, U3AATEABCTBO (MOJKET
OTCYTCTBOBATh), TOA U CTPAHUIILI, HAlIpUMeD:

Katin A. OTuueckue M IIpPaBOBbIE OCHOBHI MEAUIIMH-
ckon nomomu // T'maekoaorus no Omuato Hosaky: Ilep. c
aHra. / Ilop pea. A. bepeka, U. Aparmy, I'1. Xuarapa. — M.:
[MpakTuka, 2002. — C. 14—18.

CainJ. Principles of patient care // Novak's Gynecology /
Berek J., Adashi E., Hillard P. (eds.). — 12th ed. — Baltimore:
Williams & Wilkins, 1996. — P. 14—18.

INpu ccblAKe Ha JKypHaA YKasblBalOT aBTOPOB, Ha3BaHUe
CTaThH, JKypHaAa (B TPAAUIIMOHHOM COKPAIlleHUH), TOA, TOM,
HOMep (MOJKeT ObITh TOABKO TOM HAM HOMEP) U CTPaHUIIHL,
Halpumep:

3aBapa3uH ['. A. Tpoduueckue CBSI3U B METaHOTE€HHOM
coobmiectBe // M3Bectusst PAH. — 1996. — T. 3, Ne6. —
C. 34—36.

Xponnueckue ractputsl / MBanos U. 1., ITetpos IT. IT,,
Cupopos C. C., ®epopos @. @. // TaCTPOIHTEPOAOTHS. —
1996. — T. 3, Ne6. — C. 34—36.

Fallowfield L. J. Psychological outcomes of different
treatment policies in women with early breast cancer outside
a clinical trial // BMJ. — 1990. — Vol. 3, N 5. — P. 575—580.

[Npu cceirKe Ha COOPHMK CTaTel yKa3bIBalOT aBTOPOB,
Ha3BaHUe CTaTbU, COOPHUKA, MECTO M3AQHUS, rOA, CTPAHU-
1IBI, HAIIpUMep:

Kononenko I'. A. Peltenne ypaBHeHUN ABUKEHUS OAHO-
ha3HOTO BA3KOT0O 3aKPyUeHHOTO ITIOTOKAa B AAUHHOU TpyOe //
OtonaeHue u BeHTUAAUS. — VIpKyTck, 1994. — C. 34—36.

[Npu cchiAKe Ha Te3UCHl AOKAAAOB YKa3bIBAIOT aBTOPOB,
3aTeM Ha3BaHMe Te3UCOB, KOH(epeHIIUHN, CPOKU ee IPoBe-
AEHUs, CTPAHUIIB], HallpuMep:

Kononenko I'. A. Pemntenue ypaBHeHUM ABUKEHUS OA-
HOMA3HOTO BSI3KOTO 3aKPYUeHHOTO IIOTOKAa B AAMHHOM TPY-
0e // Tes. pora. Bcepoc. Hayd.-Tex. coBell., T'. VpKyTCK,
19—21 amp. 1994 r. — C. 34—36.

Bailees M. D. The professional-client relationship //
Proceedings of 17th International Cancer Congress, Rio de
Janeiro, 23—28 Aug, 1998. — P. 596.

[Npu cchIAKe Ha AUCCEePTalluy AN aBTopedepaThl yKas3bl-
BAIOT aBTOPQ, 3aTeM Ha3BaHUe ANUCCePTAlluU, MeCTO U AATy
HaNNUCaHMs, CTPAHUIILI, HallpUMep:

Bpeauxkuc IO. V. AnaToMH4eckoe U 3KCIIepuMeHTaAbHOe
000CHOBaHUe IMyHKIUU cepAlla: AWC... KaHA. MeA. HayK. —
M., 1957. — 157 c.

[lpr 5TOM HCHOAB3YIOTCS CAEAYIOUINe COKpalleHUs:
«AHC... KaHA. MeA. HayK», « AUC... A-Pa MeA. HayK», «ABTOped.
AHUC... KQHA. MeA. HayK», «ABTOped. AUC... A-Pa MeA. HayK».

[Npu cchIAKe Ha JKYPHaABI, IPEACTaBACHHBIE B 9A€KTPOH-
HOM AOCTYIIEe, CAeAYeT YKa3blBaTh aBTOPOB 1 Ha3BaHUe CTa-
TbH, Ha3BaHHEe JAEKTPOHHOTO >XKypHaAQ, rop, HOMep, JAeK-
TPOHHBIN aApec U AATy oOpallleHus, HallpuMep:

WBanosa U. U. Pa3zBuTne MeTaANOIIPOU3BOACTBA B BII0-
Xy PpaHHero MeTaara [OAeKTpOHHBIM pecypc]| // BectH.
POOU. — 1997. — Ne2. — URL: http://www.rfbr.ru (Aata 06-
pauenus: 01.01.2008).

OAUH M3 NeYaTHBIX BapHUaHTOB PabOTHI AOAKEH OBITh
00513aTeABHO MOATIMCAH BCEMU aBTOPAMU M PYKOBOAUTEAEM
IIOAPa3AeAeHus, B HeM AOAJKHBI COAeP>KaThCs KOHTaKTHBIE
TearedOHBI U e-mail.

Bce cTaThby, MOCTYNUBIINE B PEAAKIINIO, IIOAAESKAT pe-
IIeH3UPOBaHUIO. PelleH3eHThl Ha3HaualoTCsl PeAAKIIMOHHON
KOAAeTHeH JKypHana, KoTopas MMeeT IIPaBO OTKAOHUTE pa-
00Ty U3-3a HECOOTBETCTBUS NPOMUAIO U TPeOOBAHUIM JKYP-
Hara. B cayuae oTkasza B NMyOAMKalMU PeAAKIIUS BBICHIAA-
eT aBTopaM IIUCHBMO C OObsICHeHUSIMHU ero npuduH. [1hata 3a
IyOAMKAILIMIO He B3UMaeTCs.

Pepakiius >KypHanra OCYIIECTBASeT HaydHOe U AuTepa-
TypHOe peAaKTHpOBaHUe cTaTel, o0s3yeTcss MHOOPMUPO-
BaTb aBTOPOB 000 BCEX CMBICAOBBLIX U3MEHEHUSIX, BO3HUKA-
IONIUX IIPU PeAAKTUPOBAHUM UX PabOT (3TO He KacaeTcs AU-
TepaTypHOU IIPABKU).

CraTby, paHee OIyOAMKOBaHHBIE B APYIHX >KypHanax
UAU COOPHUMKAX, He IPUHUMAIOTCSA K IyOAUKAIIUN.

Apapec pepakiuu: 115478, P@, Mocksa, Kamupckoe mocce, A. 24,
peAaknus )kypHaaa «Bectuuk POHI] um. H. H. BaAoxuna PAMH».
Teaedon pepakuuum: +7-495-324-5537. E-mail: vestnikronc@mail.ru
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