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AHHOTAIUSA

Beenenne. Tkanu, ¢pukcupoBaHHbIE B (JOpMaNMHE, U COXpaHEHHbIE B BUjae napaduHoBeIX OnokoB (DPDIIB) mmpoko
UCTIONB3YIOTCS B MOJICKYJSIDHO-TEHETHYECKUX ¥ JAMArHOCTHYECKUX JIa0OpaTopusix Uil  PETPOCIIEKTHUBHBIX
uccienosanuii. llesap mceaeqoBanus - oleHKa KayecTBa U KonndecTBa BoiaeneHHoH [IHK n3 oOpas3unoB TkaHeil paka
MOJIOYHOH Kene3bl, (PUKCHPOBAHHBIX B (hopMainiHe napaduHU3NPOBAHHBIX 00Pa3loB, BBISBICHHE 3aBUCHMOCTH MEXIY
CPOKOM XpaHeHus 00pa3ioB u kauecTBoM u kKonuuecTBoM JJHK. MaTtepuainsl u MmeToabl. ODIIb Tkanu TIOMHUHATHBHOTO
A monrnma paka MonouHOW kene3sl 2019 m 2023 1. OBUTM TPEAOCTaBICHBI IATONOTOAHATOMHYECKHM OT/CIICHIEM
«MHCTUTYTa MEOUIMHCKNX KIETOYHBIX TexHosorui» (. ExarepnnOypr). IHK Obi10o BBINENEHO Ipu moMomy Habopa
QIAamp DNA FFPE Tissue Kit (Qiagen, I'epMaHus) B COOTBETCTBUU C MHCTPYKIHEH (UPMBI-IPOU3BOIUTENS. 3aTeM
OBLT TIpoW3BeNIeH KOHTposb KadecTBa BeigeneHHONH JIHK cmextpodoromerpom NanoDrop 2000c (Thermo Scientific,
CIIIA). Pe3yasTaTsl. B nccnegoBanme 0butn BKITFOYSHBI 18 00pa3nos (9 o6pas3mnos 2019 roxa u 7 obpasmos 2023 rona).
[pu ananmse konnuectsa BeaencHHoi JJHK O6pumn yecTanoBIIeHBI cpennue 3HadeHus 3a 2019 r. — 46,94 ar/mi, u 3a 2023
I. COOTBETCTBEHHO 65,66 Hr/mi. CpeHee 3HAYCHUE ONTUYECKOro moromieHus oopasina A260/280 3a 2019 r. — 2,05, a
3a 2023 r. — 2,04. BeiBoasl. HecMOTps Ha BechbMa HEOJHO3HAYHBIE U CIIOPHBIE PE3YJIbTaThl B Pa3IMYHBIX HCCIIEIOBAHUSIX,
HaM yJaJoch BBISBUTH, uTo Bo3dpacT POIIb obpa3ua He moBnusi Ha kadecTBO BhaeneHHoi JIHK, HO komuuecTBo
BBIJICJICHHON HYKIJICMHOBOM KUCIIOTHI 13 00pa3ioB 2019 rosa ObLIO MEHbIIIE IOYTH Ha TPETh.

KunroueBble ciioBa: pak MOJIOYHOI Kele3bl, GUKCHpOBaHHBIC B (hopManiHe mapapuHusupoBanHsie Onoku (ODIIB),
JIHK.
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Abstract

Introduction. Formalin-fixed paraffin-embedded (FFPE) tissues are widely used in molecular genetics and diagnostic
analyses for retrospective research. The aim of this study is to assess the quality and quantity of isolated DNA from
FFPE breast cancer tissue samples, to identify the dependence between the storage period of samples and the quality and
quantity of DNA. Material and methods. FFPE tissues of the luminal A subtypein breast cancer of 2019 and 2023 were
provided by the department of pathology of the Ingtitute of medical cell technologies (Ekaterinburg). DNA was isolated
using the QIAamp DNA FFPE Tissue Kit (Qiagen, Germany) according to the manufacturer’s instructions. Then the
quality control of theisolated DNA was performed by the NanoDrop 2000c spectrophotometer (Thermo Scientific, USA).
Results. The study included 18 samples (9 samples of 2019 and 7 of 2023). During analysis of the amount of isolated
DNA, the average values for 2019 were 46.94 ng/ml, and for 2023, respectively, 65.66 ng/ml. The average optical
absorption val ue of the sample A260/280 for 2019 was 2.05, and for 2023 it was 2.04. Conclusion. Despite the ambiguous
and controversial results in various studies, we were able to identify that the age of the FFPE sample didn’t affect the
quality of theisolated DNA but the amount of isolated nucleic acid from the 2019 samples was almost a third less.
Keywords: breast cancer, Formalin-Fixed Paraffin-Embedded (FFPE), DNA

BBEJIEHHUE
Tkanu, ¢ukcupoBaHHble B (OpMajnHe, U COXpaHEHHbIE B BHJE NapaUHOBHIX OJIOKOB
(ODIIB) mUPOKO UCIIONB3YIOTCS B MOJIEKYISIPHO-TEHETUUECKUX U IUAarHOCTUYECKHX JTab0paTOpHsIX
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JUTsl PETPOCTIEKTUBHBIX HccaeaoBanuii [1]. @DIIb o0pa3iel Takke WUCIONB3YIOTCS ISl U3yUYEHUS
B3aMMOCBSI3U M@Ky F'€HETHYECKHUMH OCOOCHHOCTSIMU MAIMEHTOB U UX PEaKIueil Ha IEKapCTBECHHBIE
npenaparsl. 9TO IOMOTaeT B NEPCOHATU3UPOBAHHOM MOAXOJE K JedueHHto. OqHAKO, KayecTBO U
KOJIMYECTBO BblIeIeHHOU 13 HUX JIHK Bappupyer, B 3aBUCHMOCTH OT PA3JIMYHBIX YCIOBUN, BKIIIOYAs
BO3pacT obpasia.

B MHOro4YMcineHHBIX MCCIENOBAaHUIX IOKa3aHO, 4ro XpaHeHue DOODIIb gnurensHOE
KOJIMYECTBO BPEMEHHU BBI3BIBACT JIETPANALMIO U CHUKEHUE KOHLUEHTPAlMU HYKJIEHMHOBBIX KHCIIOT.
Nmerorcs ceenenunss o tom, urto koHueHntpauusa JHK u PHK, Boinenennsix uz ®@IIb, koTopsie
XpaHWINCh JAOJbIle, ObljIa 3HAYUTEIBHO HUXKE, YeM W3 TeX, KOTOPbIE XpaHWIHCh MEHbIIIEe
KonunyecTBo BpeMeHH. [erpanupoBannas JJHK moxxeT ObITh MeHee cTaOMIBHON U O0siee CKIOHHOU
K (pparMeHTanuu, 4To B KOHEYHOM CUETE MOKET CHU3UTh €€ KOHLIEHTPALIUIO.

Hampumep, JHK, Beimenennas w3z OOIIb, mocme 30 neTr XpaHEHHS MOXKET OBITh
UCIIOJIb30BaHa B CyA€OHO-MEIUIIMHCKUX HCClenoBaHusIX [2]. B gaHHOM HccienoBaHUU KauecTBO
JIHK B 3HaUMTENBHOM CTEIEHHU 3aBUCENIO OT UCIIOIB3yEMOr0 MeToa dKcTpakuuu. HecmoTps Ha 310,
CYILIECTBYIOT U Jpyrue paboThbl, JOKA3bIBAIOIINE OTCYTCTBHE KAKON-IIMOO KOPPENALUU MEXKIY
JTaHHBIMH (PaKTOpaMH.

[TpoTUBOPEUMBOCTD aHHBIX HATOJIKHYJIA HAC HA MpOBeAeHNE AJaHHOU paboThl. CyliecTByeT
JI1 Ta camasi 3aBUCUMOCTh Mex 1y kauecTBoM U konudecTBoM JJHK u Bozpactom ODIIB?

Leab ucciaenoBaHusi - OleHKA KadecTBa W KoiudectBa BbiaeneHHoi [IHK u3 o6pasuos
TKaHEel paka MOJIOYHOM keJe3bl, (GPUKCHPOBAaHHBIX B (hopMasinHE apadUHU3UPOBAHHBIX 00pa3IoB,
BBISIBJICHHE 3aBUCMOCTH MEX]Iy CPOKOM XpaHeHHUs: 00pa31oB 1 kauecTBOM u koiundectBoM JJHK.

MATEPHUAJ U METO/bI

OODIIb TkaHW JTOMHHAIBHOTO A moaTumna paka MosodHou kenesbl 2019 u 2023 r. Obutn
IIPEIOCTABIIEHBl I1aTOJIOTOAHATOMUYECKUM OTAelIeHneM «MHCTUTYyTa MEIUIIMHCKUX KIJIETOYHBIX
texHojoruit» (r. Exkarepun6ypr). JIHK 6su10 Boineneno npu nomoru Habopa QIlAamp DNA FFPE
Tissue Kit (Qiagen, ['epman¥si) B COOTBETCTBUYU C HHCTPYKLHUEH (PUPMBI-IPOU3BOAUTEINS. 3aTeM ObLI
MIPOM3BEICH KOHTPOJIb KadecTBa BoieaeHHON JJHK criekrpodoromerpom NanoDrop 2000¢ (Thermo
Scientific, CIILIA).

PE3YJIBTATBI

B uccnenosanue Obutn BkitoueHsl 14 oOpas3nos (7 obpasuoB 2019 romga u 7 - 2023). Ilpu
a”anu3e koaudecTBa BbiaeraeHHoM JIHK Obutn ycraHoBieHb! cpenHue 3HaueHus 3a 2019 r. — 48,47+
16,46 ur/mn, u 3a 2023 1. - cooTBeTcTBeHHO 69,13 + 26,34 Hr/mi. CpenHee 3HaUCHHUE TTOKA3aTENs
gyrctoThl JJHK-06pazmnoB A260/280 2,06 = 0,03 (2019 r) u 2,02 £ 0,02 (2023 r). OTHOIIEHUS
MOTJIOMICHUST TIpH JyiiHax BOMH A260/280 94acTo MCMONB3YIOT JJisi OIEHKH YHCTOTHI IMperapara,
grucrota JJHK nmeer cootHomenue nopsinka 1,8 u 6onpie.

Tab6muna 1.

Pesynbratel 32 2019 rog

Ne KoauuecTBo CreneHb OYMCTKH
(ur/mn) (A260/280)

1 11,9 2,16

2 16,8 2,03

3 17,6 1,94

4 34,4 2,04

5 72,1 2,07

6 52,5 2,12

7 134 2,06
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Tabanma 2.
PesyabTats! 3a 2023 roa

Ne KoauuecTBo CreneHb OYMCTKH
(ar/mn) (A260/280)
1 13,4 1,92
2 14,3 2,00
3 30,7 1,99
4 442 2,00
5 74,3 2,03
6 95,8 2,11
7 211,2 2,08

OBCYXJIEHUE

[TomyyeHHbIe JaHHBIE MMO3BOJIAIOT ClIEIaTh MPEINOJIOKEHUE O TOM, YTO HEKasl 3aBUCUMOCTh
Mexay cpokoM xpaHeHuss OOIIb 00pa3loB M KauyecTBOM MOJIYYEHHBIX HYKJIEHHOBBIX KHCIIOT
cyuiecTByeT. MOXKHO MPEAION0KUTh, uTo BpeMs xpaHeHuss DIIb 06pa31oB 1eHCTBUTEIHLHO MOKET
yBEJIIMUUTH pUCK BeposiTHocTu nerpaganuu JIHK [3]. Ha nmanHom sTtame He mnpenocTaBisiioch
BO3MOXXHBIM TIPOAHAIM3UPOBATh BCE (PAKTOPhI, BIUAIONME Ha pe3ynbrar. OYeBUAHO, HYTO
konuyecTBO BbiaesneHHOW JIHK 3aBucUT OT omnpeneneHHbIX YCIOBUH MU IPOJOJIKUTEIBHOCTH
XpaHeHHus: o0pa3lloB TKaHEH, HO B JIaHHOM HCCJIEAOBAHUH TOJIOOHOW CBSI3U BBISBJICHO HE OBLIO.
JnurenbHoe xpanenne OOIIb o0pa3ioB npu HEMpaBUIBHBIX YCIOBHX (BBICOKas TeMIeparypa,
BJIQYXKHOCTb, IJTUTEILHOE BPEMsI) MOKET MPUBECTH K JACTPATAIlUU HYKJICHHOBBIX KHCIIOT, YTO B CBOIO
odepellb MOXKET CHU3UTh KauecTBO BbiaeiaeHHon JJHK.

W3 storo cinemyer, 4YTO HEOOXOAMMO CTPOTOE OCYIIECTBIECHHWE BCEX YCIOBUM XpaHEHUS
o0pa3oB TKaHEH, OCOOCHHO B TeX CIydYasX, KOrJa IUJIaHUPYEeTCsl MX HCIOJNb30BAaHUE 4Yepe3
onpeereHHoe Koan4yecTBO BpeMenu [4]. Tem He meHee, monydeHHas B Hamieit padore JIHK Obuia
BBICOKOT'O KaueCTBa W MPUrOAHA JUJISl JAJTbHEUILEro UCIIOIb30BAHUS B MOJIEKYJISIPHO-TEHETUYECKUX
HCCTIEOBAHUSX.

BbIBO/bI

HecmoTtps Ha BechbMa HEOTHO3HAUHBIE U CIIOPHBIC PE3YJIBTATHI B PA3IMYHBIX UCCIEAOBAHUSX,
HaM yAaJloch BBISIBUTH, uTO Bo3pacT ODIIb obpazua He mosnusi Ha KadecTBo BeinenenHoi JJHK, Ho
KOJIMYECTBO BBIIEJIEHHOW HYKJIEMHOBOW KHUCIOTHI U3 00pa3uoB 2019 roga ObI7I0 MEHbIIIE MTOYTH HA
TPETH.

Mo>kHO TIpenmnonoxuTh, yTo BpeMs xpaHeHuss ODIIb o0pa31ioB neiCTBUTENBHO YBEIUYNIO
puck BepositHocTH nerpanauus [JHK [3]. OueBuano, yto konmuectBo BoiaenenHon JIHK 3aBucut ot
OTIpEeIEJICHHBIX YCJIOBHM M TPOJOJDKUTEIRHOCTH XpaHEHUsi oOpasioB TkaHed [4]. [dnutenbHoe
xpanenue OOIIb 00pa3loB Mpu HEMPAaBHIBHBIX YCIOBUSAX (BBICOKas TemIepaTypa, BIaKHOCTD,
JUTUTEIIbHOE BPEMs) MOXKET MPUBECTH K JIETpajlallid HYKJIEHMHOBBIX KHUCIIOT, YTO B CBOIO OUYE€pEb
MOJKET CHH3HUTh KauecTBO BeleneHHon JJHK.

N3 atoro cinexyer, 4TO0 HEOOXOAMMO CTPOTOE OCYIIECTBICHUE BCEX YCIOBUN XPAHEHHS
00pa3IoB TKaHeH, 0COOEHHO B TEX CIIyYasiX, KOT/Ja MIaHUPYETCs UX UCTIOIB30BaHUE yepe3
ompeereHHoe KonuecTBO Bpemenu [S]. [lonydeHHsiit MmaTepuan B JaHHOM MCCIICIOBAHUN MOYKET
OBITh YCIIEIITHO UCTIONB30BaH B IATbHEHIIINX T€HETHUYECKU-MOICKYISIPHBIX SKCIIEPUMEHTAX.
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Kadenpa MemuuuHCKO# OMOJIOTHN U TCHETHKU
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AHHOTALUA

Beenenne. OnHol N3 BaKHEHIIMX COLMAIBHO-IEeMOrpadUuecKUX MPOOIeM SBIAIOTCS OeCIUIOUe W HEBBIHAIIMBAHUE
O6epemenHocTH. Ha ceromusmiauii [eHp TaHHAS MATOJIOTHS M3Y4aeTCs C PAa3IMYHbIX MMO3HLUH, IPH 3TOM Bce OoJbIIee
BHUMaHHE YZAEIIETCS MMEHHO TCHETHYEeCKHM (haKTopaMm, Cpean KOTOPHIX 0co00e MECTO 3aHHMAIOT T'€HETHUECKHE
aHOMaJMKM MOJOBBIX XpoMocoM. Ileab wucciieoBaHUs — OIEGHUTh HH()OPMHPOBAHHOCTH O CHHIPOMAX,
ACCOIIMUPOBAHHBIX C YMCIOBBIMH aHOMAJHSAMH IIOJIOBBIX XPOMOCOM CpEIH CTYICHTOB MEIHWIIMHCKOTO YHHBEPCHUTETA.
Martepuan u Mmeroabl. beul mpoeaen ompoc cpenu cryneHToB @I'BOY BO «VYpanbckuil rocynapCTBEHHBIN
MEIUIMHCKUN yHHBepcuTeT» Mun3zapaBa PD. AnkerupoBanue npouutn 116 yenoBek. 1-2 Kypc Mbl OObEAMHWIN B
rpymy Ne 1 (93 genoBeka), a 3-5 B rpynmy Ne 2 (23 yenoseka). PesyasTaThl. ['pynna 2 noka3zana cBoro 0oJbLIyIO
MH(OPMHUPOBAHHOCTH B BOIPOCE T€HETHYECKOTo OecIuionus. Yuaiuecs Ha 4 1 5 Kypcax, COCTaBISIIOIIKME Ty TPYIIY,
OKa3aJIMCh OOJBIIE 3aMHTEPECOBAHBI B MOXO/IE K Bpady-TeHETHKY NpH IpobieMax reHeTHdeckoro Oecruronus. MoxHO
c/ienaTh BBIBOJI, UTO IpyIa 2 6osiee MHGOPMHUPOBaHA, OTHOCUTENILHO IPYIIIBI 1, Tak KaK CTYAEHTHI CTapIINX KYPCOB yXkKe
M3yYWUIH KIMHWYECKHe TUCHUIUIMHBI, 3HAIOT MAapHIPyTH3aI[Mi0 MAalHWeHTOB M TNPHYMHBL Oecruionud. BbiBoabl.
Craructrka MHGOPMHUPOBAHHOCTH MOKa3bIBaeT, YTO Oojpliel MH(pOpMaIeld 0 OeCIIOANN NPH aHOMAIHSX ITTOJIOBBIX
XPOMOCOM BJIAJICIOT CTYICHTBI, IPOLICAIINE 00yUeHNE 110 AUCIMIUINHE “MeAnIMHCKas TeHeTHKa .

KaioueBble c10Ba: yicIOBBIC AaHOMAIINH, TTOJIOBBIE XPOMOCOMBI, TEHETHUECKOE OECIUIOINE, CHHAPOM, IPHYHMHBL.

AWARENESS OF STUDENTS OF THE URAL STATE MEDICAL UNIVERSITY ABOUT
GENETIC ANOMALIESOF SEX CHROMOSOMES.

Zagretdinova Elvira Namutdinovna, Yamolyuk Olga MikhailovnaKudryavtseva Elena
Vladimirovna

Department of Medical Biology and Genetics

Ural State Medical University

Y ekaterinburg, Russia

Abstract

Introduction. Infertility and pregnancy are one of the most important socio-demographic problems. To date, this
pathology has been studied from various angles, with increasing attention being paid to genetic factors, among which
genetic abnormalities of sex chromosomes are particularly prominent. The aim of the study is to assess awareness of
syndromes associated with numerical abnormalities of sex chromosomes among medical university students. Material
and methods. A survey was conducted among students of Ural State Medical University. The survey was completed by
116 people. 1-2 course we have united into group 1 (93 people), and 3-5 into group 2 (23 people). Results. Group 2 has
shown great awareness of the issue of genetic infertility. The fourth and fifth-year students in this group were more

interested in seeing a geneticist for genetic infertility problems. It can be concluded that group 2 is more informed about
group 1, as undergraduate students have already studied clinical disciplines, know patient routing and the causes of
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