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IlepexpecTHBbIE CCHLIKH HA POJCTBEHHBbIE 3aIBKH

Hacrosimas 3asiBKa ncnpaniBaeT MPUOPHUTET IO NpeABapuTenbHoN 3asBke Ha nateHT CIIA Ne 61/770985,
03ariaBiIeHHON "AHamn3 TPaHCKPUIITOMa MAaTEPUHCKOW IJIa3MBbl ¢ MPUMEHEHHEM MAaCCHBHOTO HapayljIeIhHOTO
cexkBernpoBanust PHK" u moganno#t 28 despais 2013 r., koTopasi BKIIOYEHA B HACTOSIIUNA JOKYMEHT TTOCPEACT-
BOM CCBUIKH JUISI JTIOOBIX IIEJIEH.

O0J1acTh TEXHUKH

Coo0manocs 0 CynecTBOBaHMH BHEKIETOYHBIX MoJiekysr PHK, cnerududeckux mist 6epeMeHHOCTH, B Ma-
TepuHCKOMH ma3me. OHU 00ecTIeYrI HENHBA3UBHBIA HHCTPYMEHT TECTHPOBAHMUS VIS OIICHKH COCTOSHHSA IIJI0A
U MOHHTOpPHHTa OCPEMEHHOCTH C HCIOJB30BAaHHUEM IMPOCTO o0Opasiia mepudepudeckoil kporu Matepu. K Ha-
CTOSIIEMY BPEMEHHU pa3pabOTaH psij] MEPCICKTUBHBIX BAPHAHTOB MPECHATANBHON TUATHOCTUKU C MPUMCHCHHEM
PHK matepunckoit miasmel. MccnenoBaTesnn akTUBHO MCKanu gonofHuTenbHble PHK-Mapkeps! mis pacuupe-
HUS BO3MOXKHOCTEH MPUMEHCHHS B Pa3IUMYHBIX KOHTCKCTAaX HAPYIICHUH Y IUIOAA U MTATOJIOTHIH OEPEMEHHOCTH.

Teopetnuecku, caMbIM MPSIMBIM criocoboM unaeHtudukamn PHK-mapkepoB siBnsieTcss npsMoe mpoguiiu-
poBanue BHekieTouHBIX Moyiekyn PHK B MarepuHckod rmmasme. OJHAKO YKa3aHHBIA CIOCOO HE MPOCT, TO-
CKOJIBKY CTaHJAPTHBIE TEXHOJOTHH BBICOKOMIPOM3BOIUTEIHHOTO CKPUHIHTA, TaKHe KaK MUKPOMATPUYHBIA aHa-
TU3 U CepuitHBIN aHanmm3 sKkcnpeccud TeHoB (SAGE) o6mamaroT orpaHHYeHHON CIOCOOHOCTBHIO NIETEKTHPOBATH
SBIISIOIIKECS] OOBIYHO HU3KMMH KOHIICHTPALMM YaCTHYHO pa3pyIIeHHBIX BHekieTouHsIXx PHK B marepumckoii
mia3zme. [1oaToMy OOJNBITMHCTBO OMUCAHHBIX CTpateruii ckpuauHra Ha PHK-Mapkepsr pabortator Hempsmo, 3a
CYeT CpaBHEHUS MPOQIIICH SKCIPECCHH TITALEHTHl U KJIETOK MaTepUHCKOHW KpOBH. TONBKO TPaHCKPHIITHI, YPOB-
HH KCIIPECCHU KOTOPHIX 3HAUYMUTENIFHO BEINIE B TUIANICHTE, €M B KJIETKaX MaTePHHCKOI KPOBH, B IOCIIEAYIOIIEM
UCCIICAYIOTCS B 00pa3Iax MaTepHHCKOH IIa3Mbl ¢ MPUMEHEHUEM BBICOKOUYBCTBHUTEIBHBIX, HO HU3KOIIPOU3BO-
JUTENILHBIX TEXHOJIOTHH, TakuX Kak [ILIP B peanbHOM BpemeHu ¢ oOpaTHo# TpaHckpunrazoi (OT-IILIP). Yucno
PHK-mapkepoB Iia3Mbl, WACHTUPHUIUPYEMBIX YKa3aHHBIM HEMPSIMBIM CIIOCOOOM, JO CHX IOpP OTHOCUTEIBHO
OTpPaHUYEHO. DTO, BOBMOXKHO, OOYCJIOBJICHO TEM, YTO B OCHOBAHHOM HAa TKAHSAX CTPATCTUH IMOJYYCHUS JaHHBIX
MOJTHOCTBIO HE YYUTHIBAIKCH BCE OMONIOTHYCCKUE (DAKTOPHI, OKA3BIBAIOIINE BIUSHHUE HA YPOBHU IUIALICHTAPHON
PHK B mMarepunckoi miazme. Kpome ToTo, TPaHCKPHIITHI, KOTOPBIE SKCIIPECCUPYIOTCS U BRICBOOOXKIAIOTCS HE-
TUTAIICHTAPHBIMHA TKAaHSAMH B OTBET Ha OEpeMEHHOCTh, HE MOTYT OBITh HMIECHTH()HUIIMPOBAHBI YKa3aHHBIM CIIOCO-
6om. Takum o6pa3oM, ObIIO OBl OYCHB KETATEIHHBIM MOJYYHT YYBCTBUTENBHYIO U BHICOKOIIPOM3BOIUTEIHHYIO
METOMKY, TIO3BOJISIONIYIO OCYIIECTBIATH MPSIMOe MPOGUINPOBAHIE TPAHCKPHUIITOMA MAaTEPHHCKOH TIIa3MEI.

AHaJIOTHYHBIM 00pa3oM, npsiMoe npodrmpoanre PHK mia3Mbl MokeT HaXOAWTh MPUMEHEHUE B JPYTHX
YCIIOBHSAX, TAE MpHUCYTCTBYET cMech Mosiekynl PHK oT nByx MHIMBHAYyMOB, HampuMmep, IPU TPaHCIDIAHTAIIIH
opraHoB. KpoBOoTOK pelunuenTa TpaHCIUIaHTAllMKU COAEP>KUT MOJIEKYJIbl HYKJIEHHOBBIX KHCIIOT KakK IOHOpa, Tak
W YKa3aHHOTO pelunueHTa. M3MeHeHne oTHOocuTenbHOro npoduis monekyn PHK, mpoucxoasnmx ot moHOpa
WX OT PEIUIACHTA, MOXKET MO3BOJIATH OOHAPYKEHHE IMATOJOTHIA B TPAHCIIAHTUPOBAHHOM OPTaHe WU y PEIlv-
MUCHTA, HATIPUMED, OTTOPIKCHHE TPAHCILIAHTATA.

Kparkoe onucanne n3o0pereHus

[pemtosxeHbl CIOCOOBI, CUCTEMBI U YCTPOICTBA [UIS TUATHOCTUKHU CBA3aHHBIX C OEPEMEHHOCTBIO HapyIIe-
HUH, OTpe/eeHns] OTHOICHUH aJUIeni, ONpeaesiCHIsI MaTePUHCKOTO WM INIOJHOTO BKJIAJa B MHUPKYIHPYIO-
e TPAHCKPHUIITH W/WIH UISHTH(OUKAIIMN MAaTEPHHCKHAX WM TUIOJAHBIX MapKepoB C IPUMEHEHHEM 00pasiia mo-
JY9eHHOTO OT CyOBeKTa - OepeMEeHHON KeHITHMHBI. COTJIaCHO HEKOTOPHIM BapHaHTaM PEaH3alii yKa3aHHbIA
obpaselr mpeICTaBICH IIa3MOi KpoBH, coepikaiieii cmech MoJiekysr PHK, mpoucxonsmmx oT MaTepy U OT III0-
Ia.

Momnekynst PHK nccnenyror (Hanmpumep, CEKBEHHPYIOT) H IIOJIy4aloT COBOKYITHOCTb PHUIIOB, U MIACHTH(U-
[UPYIOT MOJIOKCHHS YKa3aHHBIX PUIIOB B pe)ePEHCHOI MOCIICAOBATSIFHOCTH (HAIPUMED, ITyTEM BhIPAaBHUBAHUS
nocienoBarenbHocTel). neHTuGuuupyoT MHQOPMATHBHEIC JIOKYCBHI, TOMO3UTOTHEIC IO TICPBOMY aJUICTIO Y
MaTepy WM Y TUIOAA, U TE€TEPO3UTOTHBIE MO MEPBOMY AJUIENIO U BTOPOMY aJUJIEII0 Y APYroro U3 MaTepu U IIoJa.
3areM oTOMparOT WHGOPMATUBHBIC JIOKYCHI, W JIOMOJHHUTEIBHO AHAIM3HPYIOT PHUIBI, PACIIOIOKCHHBIC B OTO-
OpaHHBIX WH(POPMATHBHBIX JIOKYyCax (HAIPUMEp, BEIpAaBHUBAcMbIe 10 HUM). COITacHO HEKOTOPHIM BapHUaHTaM
peanu3anyuy OTHOIICHNWE PUAOB, COOTBETCTBYIONIUX HEPBBIM AIUICISIM W BTOPBIM aJUICISIM, BBIYHCIIAIOT M CPaB-
HHUBAIOT C ITOPOTOBBIM 3HAYCHHEM IS JTWATHOCTHPOBAHHS CBS3aHHOTO ¢ OepeMeHHOCTBIO paccrpoiicTBa. Co-
TJIACHO HEKOTOPHIM BapuaHTaM peanu3ammu dactu PHK B obpasie, nponcxonsmme OT IUI0a, ONPEIENIOT C
PUMEHEHHUEM PHIOB, PACIIONOKEHHBIX B OTOOpAaHHBIX MHPOPMATHBHBIX MaTEPHUHCKHX JIoKycax. CoriacHoO He-
KOTOPBIM BapHaHTaM peai3allii OTHOIICHHE PHUIO0B, COOTBETCTBYIOIINX IIEPBOMY QIO U BTOPOMY aJlJIelio,
BBIYUCIISIOT ISl WHAWBUIYAIBHOTO OTOOPAaHHOTO MH(POPMATHUBHOTO JOKYCa M YKa3aHHOE OTHOIICHHWE CPaBHH-
BAaIOT C IIOPOTOBBIM 3HAUEHUEM JUIsl OIIpeIeTICHHs YKa3aHHOTO JIOKyCca KaK MaTepUHCKOTO MJIU TUIOAHOTO MapKe-
pa.

[IpuMeHeHHE TPEUTOKEHHBIX CIIOCOO0B HE OIPaHHUYCHO MPEHATANBHON JHArHOCTHKON; OHA MOTYT TIpHUMe-
HATBHCS JJIS JTI000T0 OHMOJIOrHYecKoro odpasna, KOTOphIA coxepxuT cmeck Mojiekyn PHK, mpoucxomsmmux ot
JIBYX MHIUBUIYYMOB. Hampumep, MOXeET UCIIONIB30BaThCs 00pasel] Ia3Mbl KPOBH, IOYYCHHBIH OT PEIUITHCHTA
TPaHCIUIAHTUPOBAHHOTO OpraHa. TpaHCKPHUIITHL, SKCIIPECCUPYEMbIE B TPAHCILUIAHTUPOBAHHOM OpraHe, OTPakatoT
TEHOTHII JOHOpA ¥ MPUCYTCTBYIOT HA JETEKTUPYEMBIX YPOBHIX B KPOBH peuUIHeHTa. [Ipy CUNTHIBaHNH yKa3aH-
HBIX TPAHCKPUIITOB MOTYT OBITh MACHTH(QHUINPOBAHBI MH()OPMATHBHBIEC JIOKYCHl B COCTAaBE T'€HOB, HKCIPECCH-
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PYEMBIX KaK JOHOPOM, TaK W PELUIHUEHTOM, U MOTYT OBITh M3MEPEHBI OTHOCHTENBLHBIE YPOBHH 3KCIIPECCHU all-
Jeneld OT KaXI0ro HHAMBUIYyMa. AHOMAaJIbHBIC YPOBHH SKCIPECCUH aJuIelIsl, HPOUCXOSIIETO TOJIBKO OT JOHO-
pa WM TOJIBKO OT PEIUITHUECHTA, MOTYT UCIOI30BAaThCS IS JHATHOCTHPOBAHUS CBA3AHHBIX C TPAaHCIUIAHTAIIUEH
paccTpoucTs.

Buonornueckne o0pasnpl, KOTOPBIE MOIXOAAT U MPUMEHEHHUS B MPEJIOKEHHBIX CHOc00aX, BKIIOYAIOT
KPOBbB, IJIa3My, CEIBOPOTKY, MOUY, CIIOHY M 00pa3mbl TKaHu. Hanmpumep, mIogHbIe HYKJIEHHOBBIE KHUCIIOTHI 00-
Hapy>XUBaJIXA B MOue OEpEeMEHHBIX JKeHIIMH. MoYa pPelUNIeHTOB TPAaHCIUIAHTAIIMH MOYeK, KaK OBLIO ITOKa3aHo,
COJZIEPXKHUT OECKIETOUYHBIE HYKJICHHOBBIE KHCIOTH M KIETKH M3 TPAaHCIDIAHTHPOBAHHOTO opraHa. B pa3sHooOpas-
HBIX YCJIOBUSIX HAOJIOJAJICSI MUKPOXUMEPU3M. MUKPOXHUMEPHU3M OTHOCHUTCSI K IPUCYTCTBHIO HCTOYHUKA KIETOK
WY HYKJIEHHOBBIX KHCJIOT JPYroro WHIMBHIYyMa B OpraHU3Me, BKIIIOYast OpraHbl U TKAHH KOHKPETHOTO MH/HU-
BUyyMa. MUKpoXuMepu3M HaOmoasncs B Ononrarax TKaHeH IUTOBHIHOM KeJle3bl, IeUeHH, CEIIe3EHKH, KOXH,
KOCTHOTO MO3Ta U JIpyruX TKaHed. MUKpOXHMEpPU3M MOXKET BO3HHKAThH B Pe3yJIbTaTe MPEAbLIyIInX OepeMeHHO-
CTEH WM TIepeIUBaHUs KPOBH.

Taroke NmpeyIoKeHo NPUMEHEHNE TeHa JUIsl JUarHOCTHKH CBSI3aHHOTO C OEpeMEHHOCTBIO pacCTpOMCTBA y
cyOBeKTa - OepeMEeHHOM KEHIMHBI. Y POBEHb YKCIPECCHH YKa3aHHOTO I'eHa CPaBHUBAIOT C KOHTPOJIHHBIM 3HA-
YEHHEM, OIPECIICHHBIM 110 OJTHON WJIM HECKOJIBKUM APYTHM CYOBEKTaM-KEHIIIHAM, KaXkaas U3 KOTOPhIX Oepe-
MEHHa 3I0OPOBHIM II00M. CBs3aHHBIE C OEPEeMEHHOCTHIO HAPYIICHUS COTJIACHO HACTOSIIEMY JOKYMEHTY BKIIIO-
YaroT MPEdKIAMIICHIO, BHYTPHUYTPOOHYIO 3a/IepKKy pOCTa, WHBA3UBHYIO IDIAIICHTALMIO W IPEKICBPEMECHHBIC
ponsl. Ipyrue cBs3aHHBIE ¢ OEPEMEHHOCTHIO HApYIICHHUS MOTYT IIPEACTABIIATH COOOH COCTOSHUS, 00YCIIaBIIH-
BaIOMIME PHCK THOENH IUI0Na, TAKHE KaK TeMOJUTHYEecKass O0JIe3HP HOBOPOXKIICHHBIX, IUIAIlCHTapHAsS HEIOCTa-
TOYHOCTB, BOASHKA TUIOJA, TOPOKH PAa3BUTHSA IUI0/1a. Takxke Ipyrue CBA3aHHbIE ¢ OEPEeMEHHOCTHIO 3a00JICBaHUS
MOT'YT OBITH IPEACTABICHBI COCTOSIHUSMH, NPUBOASIIMMHU K OCJIOXHEHHSM BO BpeMsi OEpeMEHHOCTH, TaKUMH
kak cuaapom HELLP, cucremHas KkpacHast BOTYaHKa M ApYrHe MMMYHOJIOTHYECKHE 3a00JIeBaHus MaTepH.

Kpartkoe onucanne yepre:xei

Ha ¢wur. 1 nokazana monoxxuTenbHas B3aMMOCBS3b AJJIEIBHOTO OTHOIEHUS B/A 1 OTHOCHTEIBHBIX ypOB-
HEH HKCIPECCHH COOTBETCTBYIONINX T€HOB B IUTAIICHTE M KJIETKAX MaTEPHHCKOI KPOBH.

Ha ¢wur. 2 moka3zana B3auMOCBS3b OOIIEr0 YpOBHSI T€HHOW SKCIPECCHH M OTHOCHTENBHBIX YPOBHEH AKC-
MIPECCHH TeHOB B IUTAIIEHTE U KJIETKAaX MATCPHUHCKOM KPOBH.

Ha ¢ur. 3 B rpaduieckoM Bue NPEICTABICHBI CITOCOOBI TUArHOCTUKU CBSI3aHHOTO ¢ OEPEeMEHHOCTHIO Ha-
pyLICHUS.

Ha ¢wur. 4 u 5 mokazanbl 000OIIEHHBIE PE3YJIbTATHI BEIPABHUBAHUSI PUIOB, TIOJYUYEHHBIX TPH CEKBEHUPO-
Banuu PHK.

Ha ¢wur. 6 npencrapnens! nanaeie cekBeHupoBanuss PHK w3 mma3Mel kpoBu Jutst ABYX MHIUBUIYyMOB. Ha
¢ur. 6A npencrasieHo nporeHTHoe pacnpeneseane GC B pumax mociae0BaTeIbHOCTEH IPH CEKBEHUPOBAHUH
PHK-6u6morex M9356P (c nmpeaBaputenbHoit 00padoTkoii Ribo-Zero Gold) u M9415P (6e3 npensapuresbHOM
obpabotkn Ribo-Zero Gold). Ha ¢wur. 6B mnokasana xoppensnust npodmiied reHHoit skcnpeccun M9356P u
M9415P.

Ha ¢wur. 7 nokazansl annenbable oTHOomeHUss PHK-SNP 1 3aBucuMOCTh OOIMMX KOHIIGHTPAITMH Pa3HBIX
PHK-TpaHCKpUNITOB B MAaTEpPHHCKOW IJIa3M€ OT OTHOCHTENIbHBIX YPOBHEH OJKCIPECCHMH B TKaHAX (IIIarlcH-
Ta/KIIETKA KPOBH).

Ha ¢ur. 8 mokazans! amnenpabie oTHOMeHHss PHK-SNP 1 3aBrHCHMOCTh 0OIMX YpOBHEH B IIa3Me pa3HbIX
TeHOB, conepx)amux HHpopMmaTuBHBIE SNP, OT OTHOCHTEIBHOTO YPOBHSA IKCIPECCHU B TKAaHAX (KIETKHA KpO-
BU/TUTAIICHTA).

Ha ¢wur. 9 nokasansr amtensubie otHomeHuss PHK-SNP nns cnenmdudeckux miogaeix amwrenei SNP u
TpUBEJIeHB ypoBHH dKcnpeccn PHK-TpanckpunToB, cogepkamx yka3aHHbIE ajulesii, B MATEpPUHCKOH I1a3Me.

Ha ¢wur. 10 moxazans! amtensuble oTHOmeHust PHK-SNP s cnenuduyecknx marepuHckux amneneid SNP
TpUBeJIeHB ypoBHH dKcnpeccun PHK-TpanckpunToB, cogepikammx yka3aHHbIE ajulesiv, B MATEpPUHCKOM I1a3Me.

Ha ¢wur. 11 npexcraBneHs! naHHbIe uIsl criennpuueckux MarepuHckux ayuteneil SNP y cyObekToB ¢ mpe-
JKJIAMTICUEH ¥ KOHTPOJBHBIX CyOBekTOB. Ha dur. 11A mokasans! amenbHbie oTHomeHuss PHK-SNP mist ciyqas
5641 (mpedKIaMIicus B TPETheM TPUMECTPE C MO3THUM HadaioM) u cirydas 7171 (KoHTpoub) st HHPOPMATHB-
HeIX SNP, conepkamux crienuduyeckrue Mmateputckue amrenu SNP. Ha ¢wur. 11B npuBeneHa KpaTHOCTh pas3iin-
YUl AJJISNIBHBIX OTHOIICHWH U ypoBHe# B muazme PHK-SNP mns cmydast 5641 u cmydast 7171 (KOHTpOb) IS
nHpopMaTuBHEIX SNP, conepkanux cnenuduieckiue MarepuHckue amienn SNP.

Ha ¢wur. 12 npencraBneHsl JaHHBIE U CIIEUUISCKUX MaTepuHCKUX ayeneid SNP y cyObpexToB ¢ mpe-
9KJIaMIICHEH U KOHTPOJIBHBIX cyObekToB. Ha ¢ur. 12A mokaszans! amnensusle otHomenus PHK-SNP mist coryuas
5641 (npeskiaaMIcus B TpPEThEM TPUMECTpPE ¢ MO3HUM HadajioM) H ciydas 9356 (koHTpoib) it nHpOpMaTHB-
HBIX SNP, conepskamux creruduaeckue Mmarepuackue ayutenu SNP. Ha ¢ur. 12B npuBenena KkpaTHOCTB pa3iu-
YHs aJUIeTBHBIX OTHOWIEHUH 1 ypoBHei B tasme PHK-SNP s cryuast 5641 u cnygas 9356 nnst napopmaTHs-
HBIX SNP, copepxamux cnenuduieckue marepuHckue ayutenu SNP.

Ha ¢wur. 13 npencrasiens! nannsie ¢ur. 11 B popme TabIHILIBL.

Ha ¢wur. 14 nmpencrasnens! gannabie Gur. 12 B popme TaOIHIIBL.

Ha ¢ur. 15 B rpadmieckoM BHIe MIpeACTaBICHBI CITOCOOBI ONpeeeH s B 00pasiie, MoJTyIeHHOM OT CyOb-
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eKTa - OepeMEHHOH TTI0IOM KEHIIUHBI, TPOUCXOAIICH 0T tuioaa yacti PHK.

Ha ¢wur. 16 noka3zansr pe3ynbTarsl ananm3a nHGopMaTuBHBIX SNP TpaHCKpHIITOMa MaTepUHCKOI TUIa3MBI.

Ha ¢ur. 17 npeacraBieHsl OTHOCHTEIbHBIC BKJIABI TUIOAA M MaTepu 0e3 oTOOpa 1Mo ayutenecnenududae-
CKOM AKCIpeccHy B 00pa3nax MaTepHUHCKOH IIa3MBbl Ha MO3IHUX CPOKaxX OEPeMEHHOCTH.

Ha ¢ur. 18 mpencraBieHs! BKJIAIBI IUIOa U MaTEPH B TPAHCKPUIITOM MaTepUHCKOH Tuta3mbl. Ha ¢ur. 18A
MOKa3aHbl JOJIH TPAHCKPUNITOB IJIOJHOTO U MAaTEPHHCKOTO IPOUCXOXKICHHUS B MAaTCPUHCKOHN IIa3Me Ha paHHUX
Y MO3THUX cpokax OepemenHocT. Ha ¢ur. 18B npuBeaeHb! MoACYUTAHHOE KOJUIECTBO ajuIeNei U OIS TUTO.-
HBIX aJUIeNiel 10 1 TI0CIIe POJIOB.

Ha ¢ur. 19 npuBeneHo cpaBHeHHE yIeNbHBIX BKIAI0B Muoga u Matepu 1o ogHoMmy PHK-SNP nnst ciryyas
0EepEeMEHHOCTH C MPEIKIAMIICHEH U KOHTPOJILHOTO CiTydasi 0epeMEHHOCTH.

Ha ¢ur. 20 B rpaduyeckoM BHIE MpeICTaBICHbI CIOCOOB! ONpeeSICHNs] TEHOMHOTO JIOKyca Kak MaTepHH-
CKOT'0 WJIM IUIOJJHOTO MapKepa.

Ha ¢wur. 21 npuBeneH criucok cBsS3aHHBIX C 0EPEMEHHOCTHIO I'CHOB.

Ha ¢wur. 22 nmokazansl 6ojee HU3KME YPOBHH DKCIIPECCHU CBS3aHHBIX ¢ OEpPEMEHHOCTHIO T€HOB y CYOBEK-
TOB ITOCJIE POJOB MO CPABHEHHIO C JOPOJOBBIM IEPHOIOM.

Ha ¢wur. 23 nmokazana nepapxudeckas Kiactepu3aius oOpas3ioB MIa3Mbl ¢ UCTIONb30BaHHEM 131 cBsi3aHHO-
To ¢ OepeMEHHOCTRIO T'eHa.

Ha ¢wur. 24 mokasansl ypoBHHU dKcnipeccud 131 cBsI3aHHOTO ¢ OEPEMEHHOCTHIO T'eHa B IUIAIICHTE, KIETKaX
MaTEepHHCKON KPOBU M MaTepHWHCKOH Turazme. Ha ¢ur. 24A mpencraBieHa KapTa HHTEHCUBHOCTH T€HHOM JKC-
npeccnn (log,(YpoBEeHb TPaHCKPUIIIIMN)) IS TIJIACHTHI M KIETOK MAaTEPUHCKOW KPOBH, a TaKXKe JOPOJOBOW U
MOCJIEPOIOBOI MAaTEPUHCKOH IITa3MBI B ABYX CIIydasx OCpEeMEHHOCTH Ha IMO3JHEM cpoke. YkazaHHbIN 131 cBs-
3aHHBIH ¢ OEPEMEHHOCTBIO I'eH NPEUMYILECTBEHHO dKCIIpeccupoBaiics B ruianente. Ha ¢ur. 24B nokaszano, 4ro
YPOBHHU JKCIIpeccHy ykazaHHoro 131 reHa B IUIalleHTE W B IUIa3Me IMOJIOKHUTENLHO Koppenuposanu (P < 0,05,
koppensanus CiupMeHa).

Ha ¢ur. 25 npuBeneno cpaBHeHue BKIanoB miona 1 Matepu B PHK B mnasme aist reHoB, naeHTHGUIMPO-
BaHHBIX CIOCOOAMH Ha OCHOBE TIJIa3Mbl U Ha OCHOBE TKaHEH.

Ha ¢ur. 26 npusenen ciimcok 98 cesizanHbIX ¢ npeskiaammncueit PHK mareprHckoit miua3mel, naeHTHGUIN-
poBaHHBIX ¢ ToMoIbi0 RNA-Seq. [TokazaHbl ypoBHH 3KCIPECCHU B TUTa3Me, TIOTYYEHHONH OT OEpEeMEHHBIX KEeH-
IIMH, He IMEBIITNX OCIOXKHEHUH, ¥ )KEHIIINH, Y KOTOPBIX Pa3BUBAJIACH MIPEIKIIAMIICHS.

Ha ¢wur. 27 npuBeneHsl 3HaUCHUST KOJIMYECTBA pUIOB Tpu cekBeHupoBanun PHK B caiitax ogHOHYKJIEO-
tuaHbIX osmMopdu3moB (SNP) PHK PAPPA miist cirydas 9415. Amtens A - oOmuid anmiens, a amiens G sSBis-
eTcs CeM()UISCKUM IS TIUT0J1a aJUIeIIeM.

Ha ¢wur. 28 npuBeneHsl 3HaUeHUST KOJIMYECTBA KOJIMYECTBO pUIOB mpu cekBeHupoBannu PHK Ha caiitax
OJHOHYKIeOoTHIHBIX TonmMopdu3moB (SNP) PHK H19 s ciydas 9415.

Ha ¢wur. 29 nokaszano omnpezerneHue craryca METHIMpOBaHus MaTepruHckoro H19 ¢ npumeHeHneM 4yBcT-
BUTEJIBHOI'O K METHIIMPOBAHUIO ()ePMEHTATUBHOTO PACILIETIIICHUS.

Ha ¢uwr. 30 npuBenena 610k-n1uarpamMma rnpumepa KoMmnbiotepHoit cuctemsl 3000, moaxoasmien s npu-
MEHEHHS B CUCTEME U CII0c00ax, COOTBETCTBYIOIINX BapHaHTaM PeaIM3aliy HaCTOSIIETO H300pETeHNSI.

IMoapo6Hoe onucanne N300peTeHnst

1. Beenenue

[IpucyrcTBue 6ecknetounoi mroanoit PHK B MaTepuHckol miia3Me ObUTO omucaHo Ooliee AecaTy JIeT Ha-
3an. [Tocie yka3aHHOTO OTKPBITHS OBLIO MPOBECHO MHOYKECTBO MCCIICAOBAHIN IS ACTEKIINH [TUPKYIUPYIOITIX
PHK myiogHOro M MIIalieHTapHOTO MPOUCXOXKIAEHUSI B MaTEepPUHCKOM TutazMe. IHTepecHo, 4TO YpOBHM 3KCIIpec-
CHUH CTICU(UIECKUX [UTS TUIAICHTH TPAHCKPHUIITOB B IIJIa3Me, Kak OBUIO 0OHAPYKEHO, TOJIO0KHUTEIEHO KOPPEIH-
PYIOT C YKa3aHHBIMHU YPOBHSAMH B IUIAIICHTAPHBIX TKAHSIX, YTO MOJYEPKUBACT KIMHUICCKYIO 3HAYMMOCTD aHAJIU-
3a PHK nma3mel kak HCMHBa3MBHOTO MHCTPYMEHTA JJII MOHUTOPHHTA COCTOSTHHS 3J0POBBS ¥ Pa3BUTHS IUIAICH-
THI WM TUI071. Tak, nccienoBaHue MaTepuHCKOM IupKyaupytomeit PHK Hamo knnHHYeckoe npruMeHeHne Ipu
CBSI3aHHBIX C OEPEMEHHOCTBHIO WM IUIALCHTONH HApYIICHUSX, TaKMX KaK MPEdKIaMIICHs, BHYTpUYTpoOHas 3a-
JIEp)KKa pocTa M NPEKIEBPEMEHHBIE POJIBI, a TaKKe I HEMHBA3UBHOTO TECTUPOBAHMS XPOMOCOMHBIX aHEYII-
nounui wiona. Takue pa3paOOTKH NOAYEPKUBAIOT NMOTEHIMANIBHYIO noje3Hocts PHK-6rnomapkepoB aist Moste-
KyJIApHOM OLIEHKHU MpPEHATaJIbHBIX PACCTPOUCTB.

HecMmoTpst Ha MHOTOOOCMIatONTHE TIepcieKTUBEI aHanmm3a PHK 1utasmel muist mpeHaTanbHOTO TECTUPOBAHUS,
K HACTOSIIIEMYy BPEMEHH YHCIIO HAJCKHO TOATBEP)KICHHBIX CBSA3aHHBIX C OCPEMEHHOCTHIO WM C IUIAIICHTOM
TPAHCKPHIITOB B MAaTEPHHCKON IIa3Me BCE €IIe OTPaHWYCHO. B cBs3M ¢ 3TUM OBLIO MPOBEACHO HCCIICAOBAHUE
PHK-6nomapkepos B mazme ¢ npuMmenerneM [P ¢ o6patHoit TpanckpunTazoit (OT), 4yBCTBUTEIIEHOTO METO-
Jla, OOBIYHO HAIEJIEHHOTO Ha OTHOCHTENbHO Maioe yucio BuaoB PHK nHa oqun anamms. IlpuMedarenbHO, 4TO
yKa3aHHbIE MCCIIEI0BaHUS B OCHOBHOM C(OKYCHPOBAHBI HA T'€HaX, YPOBHH IKCIPECCHH KOTOPHIX OTHOCHTEIHHO
BBICOKH B IUTAIICHTE MO CPaBHEHMIO C KJIETKAMHM MAaTEepUHCKOM KPOBH, HCXOJs M3 TOTO, YTO CBsI3aHHBIE ¢ Oepe-
MEHHOCTBIO I'€HBI B OCHOBHOM IPOMCXO/AT U3 IUTAIICHTHI. TaKkue Moaxoabl 00ecTieuniv BBISIBICHHE CBSI3aHHBIX C
6epemenHocTbIO LeneBbIX PHK ¢ BRICOKMMM ypOBHSIMH 9KCIIPECCHH B TUIALIEHTE, HO, BO3MOXKHO, IPYTHE BasKHBIE
MHIIIEHH GBUTH YITyIIeHbL. KpoMe Toro, yunThiBas HU3KHE KOHIIEHTPALHMH M HU3KYIO yeToiumBocTs PHK mmasmbr *'°,
CTaHJAPTHBIE BBHICOKOTIPOM3BOIUTENBHBIC CIIOCOOBI, TAKWE KaK CEPUHHBINA aHAIN3 SKCIPECCHH T€HOB W MUKpPOMAT-
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PUYHBINA aHATH3, HE SBIISIOTCS HAICKHBIMU CITIOCOOAMU MPSIMOTO UCCICIOBAHUS TPAHCKPUIITOMA ILJIa3MBbI.

VYka3zaHHbIC TeXHUUCCKUE orpaHuucHUs npu aHanu3e PHK mma3mel moTeHIMamsHO MOTYT OBITH MPEOI0IIe-
HBI 33 CYET WCIOJIb30BaHNS MacCCHUBHOTO TapajuieiapbHoro cekBennpoBanus (MIIC) ans ananmuza PHK, a umenHo
cexkBernpoBanust PHK (PHK-seq). 3a cdeT MOBBIIIIEHHON YyBCTBUTEILHOCTH M ITUPOKOTO THHAMUYECKOTO JHa-
nazoHa PHK-seq npumensieTcss ais UCCIIEJOBAHUS TEHHOW SKCIIPECCHM BO MHOTMX TKAHSX YEJIOBEKA, BKIIOYAs
mnanenty . Ipenmymectso MIIC Taxke GbINO MOATBEPKICHO €ro MPHMEHHMOCTBHIO TPH IPAMOM TIPOMHITH-
poBannn MUKpoPHK 1u1asmbl 3M0pOBBIX MHIUBUAYYMOB W OEpeMEHHBIX JKEHIIMH. TeM HE MeHee, TOJHBIN
CHEKTp TPAHCKPUIITOMA IIIa3MBI BCE €Ile HE OIpENeNeH, BO3MOXKHO, BBHIY MEHbBIIEH CTaOMIBHOCTH B IUIa3Me
qnuHHbIX PHK 1o cpaBHeHuro ¢ kopotkumu MukpoPHK.

B nHacrosimem uccienoBaHUM aBTOPBI MOKA3aJM, YTO B MAaTEPUHCKOW IJIa3Me MOXKHO ONpPEAEIUTh TpaHC-
KPHIITHI TUIOJHOTO W MAaTEPUHCKOTO MPOUCXOXKICHUS W YTO X OTHOCUTEIBHBIC BKIIAJBI MOTYT OBITH OLICHCHEI C
npumeHenneM PHK-seq, myrem uccnenoBanus crenu(pu4ecKux IIOAHBIX U MATEPUHCKUX OJHOHYKIICOTHIHBIX
nommmopdusmo (SNP). Kpome Toro, mo mMarepuHCKOH MiIa3Me MOXET MPOBOAWTHCS MOHHUTOPHHI TTaTTEPHOB
ayenecnenupUIeCKOi IKCIPECCHH B IUTALICHTE. ABTOPBI TAKXKE TPOJICMOHCTPUPOBAIH, YTO CBSI3aHHBIC ¢ Oepe-
MEHHOCTBIO TPAHCKPHUITHI MOTYT OBITh WACHTH(QHUINPOBAHBI IIyTEM HEMOCPEACTBEHHOTO HCCIICAOBAHMS MaTe-
PHHCKOH IJIa3MBI 10 U TIOCIIE POIOB.

II. Crioco6 mUarHOCTUKH CBSI3aHHOTO ¢ OEPEMEHHOCTHIO HAPYIIEHUS ¢ IPUMEHEHUEM OTHOIICHHUH aJiieneit
SNP

Ananu3 npo¢uiIs TeHHOW SKCIPECCHH MOAXOANT AJIS IPUMEHEHHUS TP OIpeesieHHH cTaTyca 3aboieBa-
HUS WHAWBUAyyMa. BapHaHTBI peann3aiiiii HACTOSAIIETO M300peTeHHs BKIIOYAIOT CIIOCOOBI aHalm3a Mpoguisi
9KCIPECCUH UHAUBHyYMa MyTeM aHaiu3a cMecu Mosiekysl PHK ot nByx pasHbIX HHOUBUIYYMOB. B yKkazaHHBIX
croco0ax MCIONB3YeTCsl OTHOCUTEIBbHAS PACIPOCTPAHEHHOCTh aJlIeNeH, Cenu()UIeCKUX ISl OJHOTO WHIWBH-
Iyyma, W ajuiesied, oOmmXx JUis IBYX WHAMBHIYYMOB. Ha OCHOBaHHWW OTHOCHTEIBHBIX PaCHpOCTPAHECHHOCTEH
YKa3aHHBIX OOIMMX U CHCHM(DHICCKUX I MHIUBUAYYMa ajUieiicd MOXXET OBITh ONpeneicH Npoduib TeHHOM
IKCIPECCHH YKa3aHHBIX BYX WHIUBUAYYMOB. OJHUM W3 BO3MOXKHBIX IPUMCHEHUI MPEATIOKECHHBIX CIIOCO00B
SIBIIIETCSL aHAIW3 MPO(UIIS TeHHOH 3Kcmpeccuu miofa myteM ananm3a PHK B oOpasie MaTeprHCKON IIa3Mbl,
koTopsiid copepkuT PHK kak mmona, Tak u 6epeMeHHOH XKeHIIUHBL. J[pyroe nmpuMeHeHue MpeCTaBICHO aHAIN-
30M MPOQUIIST TEHHON dKCIIpecCHH mpoucxo et ot qonopa PHK B oOpasiie mia3mebl, MOTYyIeHHOM OT PEIUTIH-
€HTa TpaHCIUIaHTaIuu, conepxaniero PHK kak goHopa, Tak U yka3aHHOTO pelMIHEHTA.

B cMmecu, conmepxameit PHK ot nByx MHAMBUIYYMOB, POQMIb dKCIPECCHU KAKIOTO WHANBUAYyMa HE
MOJKET OBITH OIpeesicH Ha OCHOBAHWHM aHaNM3a o0miero KonndectBa pasHeix PHK-Tpanckpuntos B cMmecH, mo-
CKOJIBKY CJIO’)KHO OIpEAEIUTh OTHOCHUTEIbHBbIE BKJIAJbl KaXKJOro MHAMBUAYyMmMa B ToTajdbHyto PHK. OtHocu-
TeNBHAs PAacIpOCTPaHEHHOCTh pa3HbIX PHK-TpaHCKpHIITOB MOXKET OBITh UCIIOJE30BaHA JJIsi MOHUTOPUHTA CO-
CTOSIHUS 3I0POBBSI HHAWBHYYMA WIH JJIs ONpeeTieHus O0JIe3HEHHOTO COCTOSIHUSL.

CornacHo HacTosIIEMYy CIIOCOOY TEHOTHI YKa3aHHBIX BYX WHAWBUIYYMOB MOXET CHadasa ObITh OIpe/ie-
JIEH MyTeM NPSMOTo FeHOTUIIMPOBAHUS YKa3aHHBIX MHANBUAYYMOB WM IyTeM ceMeiHoro aHanuza. Hampumep,
ecn reHoTHIbl poauTeneid - AA u TT, y miona Oyner renotuma AT.

Crnenyromuii THIIOTETUIECKUAN MIpUMEp WIIIOCTPUPYET MPUHIUI YKa3zaHHOTO crocoda. [l xaxmoro w3
MPEICTABISIIONINX WHTEPEC TEHOB B cOCTaBe Koaupyromei oomactu umeercss SNP, tak uro mommmopdusm Mo-
ket Habmogatbes B PHK-TpanckpunTax pasHeIX TeHOB. J[omycTUM, 9TO T€HOTHUIIBI TJI0Ja W OEpEeMEHHOU KeH-
mHEl - AB 1 AA, cootBeTcTBeHHO. COOTBETCTBEHHO, ajlieh B OyeT creruduaeckum s TUIoa, a ajuiellb A
Oyzmet oOmiM 11t Tutona U MaTepu. OTHOCHUTENBHBIE YPOBHH 3KCIIPECCHU PA3HBIX T€HOB B IUIAIICHTE M KIETKAX
MaTEPUHCKOH KPOBH COOTBETCTBYIOT IIPUBEJICHHBIM B TaOII. 1.

B nanHOM mpuMepe aBTOPHI AOMYCTUIIU, YTO TUIALIEHTA U KJIETKH MaTEepUHCKON KPOBH BHOCST BKJIaJ B Ma-
TEPUHCKYIO IJIa3My B OTHOCHUTEIHHO DPAaBHOM MNpoONoOpLuu, cocTaBisoomed 2% ot kaxzaoro m3 ux PHK-
TpaHCcKpunToB. HBIMU cTIOBaMU, €CIM B IUIAIIEHTE YPOBEHb dKcnpeccuu rena cocrapisieT 10000, Bknaa B MaTe-
puHCcKyo mia3My coctaBut 200 PHK-TpanckpunToB ykasanHoro reHa. Kak BumHo u3 ¢wur. 1, Habmronaercs xo-
POIIO BEIpaKCHHASI MOJIOKUTEIbHAS B3aMMOCBSI3b AJUICIFHOTO OTHOWICHHUS B/A ¢ OTHOCHUTENEHBIMU YPOBHSAMU
SKCIIPECCHH COOTBETCTBYIONINX T€HOB B IUIALICHTE M KJIETKAaX MaTepHHCKOH KpoBu. Hampotus, Ha o0muii ypo-
BEHb I'CHHOM AKCIPECCHH BIUAIOT (PIYKTyallMy SKCIIPECCHH B KIETKAX MAaTEPUHCKON KPOBH, OTOMY OH XYyXKe
KOPpETHUPYET ¢ IKCIpeccuei B muianente (¢ur. 2).
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OTHOCHTEIbHBIIH
YPOBCHb JKCIPECCHH | (v - MaTepHHCKas T1asMa
;:Zm’:i}é_ Ornocu- Konnentpar
Mare- o TIp TeIbHAs 0o- w1 PHK
HEHC- 7O 1 b kerxax ot pacmpocT- | mas Or-
Ten pHEC HBIH (nnaugHTa <
Kuit MATepHH- | B ILIA- X paHcH- KOH- HO-
TEHOTUI . [KIeTKH c c
TEHOTHIT CKOi [CHTE HOCTB LEHT me-
MaTepHH- ame | amre
KPOBH cxoit marepurc- | pa- | OF S| Hme
XpOBH) KOM/ st : A : B B/A
P wionroii | PHK
PHK
1 AA AB 8000 20000 2,5 1:1 560 360 200 0,56
2 AA AB 6000 10000 1,67 1:1 320 220 100 0,45
3 AA AB 10000 5000 0,5 1:1 300 250 50 0,2
4 AA AB 14000 1000 0,071 1:1 300 290 10 0,03

Jpyroe mpenmMymiecTBO NMpUMEHEHHUS aHAIM3a aJUICIBHBIX OTHOIICHUH 3aKII0YAeTCS B TOM, YTO YPOBEHb
SKCIPECCUN KOHKPETHOTO T'€Ha B IUIALIEHTE HOPMHUPYIOT MO YPOBHIO DKCIPECCUHU KIETOK MATEPUHCKON KPOBH.
ITockodBKY ypOBEHB 3KCIPECCHU MOXKET 3HAYUTEIHHO BapbHUPOBATh JUIS PAa3HBIX TEHOB M Pa3HBIX OOpas3IoB,
yKa3aHHass HOPMHPOBKA JIeJIacT CPAaBHCHUE Pa3HBIX TCHOB 0oJice HA/IC)KHBIM U MO3BOJISCT U30€KaTh HEOOXOIU-
MOCTH CPaBHCHHS B pe)epEHCHBIM I€HOM, HAIPUMEp, TCHOM '"JoMalnrHero xo3siictea". HbIMU clloBaMH, TIpU
CTaHJApTHOM aHAaJIM3¢ T'eHHOMN 3KCIPECCHU YPOBEHBb 3KCIIPECCUU I'eHa B 00pasIle JIN0O U3MEPSIOT, COOTHOCS C
TeHOM "JoMalHero xossicrea', mu0o BeIpaxaroT B Buae noiu ToTansHod PHK B oOpasue. /s unentuduka-
uH abeppaHTHON TEHHOM JKCIIPECCHH 3aTeM OOBIYHO CPaBHHUBAIOT YKa3aHHBIC OTHOCHUTENBHBIC 3HAYCHUS IS
TECTHpYyeMoro o0pasia co 3HaYeHUAMH I KOHTPOJIBHBIX 00pa3IoB.

B macrosmem mHOKyMeHTE aBTOpaMH IMPEIUIOKEH HOBBIM IMOAXOJ, TAE€ B KadeCTBE CIIOCO0a OMpereseHUs
npo¢uIs TeHHOW SKCIIPECCHH HCTIONB3YIOTCS OTHOCHUTENBHBIE KOJMYECTBA, BHECEHHBIE IUIOIOM, HOPMHPOBAH-
HBIE 10 BKJIAy MaTepH IO TOMY ke camMoMy TeHy. [Ipyu maToJormuecKux COCTOSIHHAX, HApUMep, MpedKiIaM-
TICHH, TIPEKICBPEMEHHBIX POJaX, TAKMX 3a00JICBaHUSX MATEpH, KaK CHCTEMHAas KpacHas BOJYAHKA, TMPH KOTO-
PBIX SKCIpECcCHs YKAa3aHHOTO T'€HA B IUIAIICHTE WJIM MAaTEPUHCKUX OpPraHaxX M3MEHEHa, OTHOIICHHUE IUIOJ/MaTh
JUIS YKa3aHHOTO T'eHa OyAeT M3MEHEHO IO CPAaBHCHHIO ¢ OEPEMEHHOCTSIMH 0€3 TaKUX MaTOJOTHYECKHUX COCTOSI-
HUH. YKa3aHHBIA MTOJXOA MOXET OBITh PEajM30BaH C MPUMEHCHHEM crelu(uieckoro miogHoro amwiens SNP
oTHOcUTeNLHO o0tIero awiens B PHK-TpaHckpuntax MaTeprHCKOI I1a3MBbl.

Yka3zaHHBIN TOAXOMI MOXKET TaKXKe OBITh PEaTH30BaH C UCIOJIF30BAaHIEM OTHOIICHHS CIEIH(PHICCKOTO Ma-
TepuHcKoro aytenss SNP n obmux amreneit B8 PHK-Tpanckpuntax u3 MaTepuHCKO# 1uia3mbl. [laTonoruueckme
COCTOSIHUSI MOTYT OBITh MACHTH()HUIIMPOBAHBI B TOM CIyd4ae, €CIM OTHO WM OOoJibIIee KOJHMYECTBO TAKHUX all-
JIETBHBIX OTHOIICHHUH JUII OJHOTO WM OO0JbIIero KoimdecTBa TeHHBIX PHK-TpaHCKpHUIITOB M3MEHEHHI 1O CpaB-
HEHHIO C O’KHIAEMBIMHU ISl HEMATOJIOTHYECKOTO COCTOSHUS. [IaTTepH TaKuMX aJuIeNbHBIX OTHOIIECHHH B TEHHOM
JIOKyCE WIIN HECKOJBKHX TEHHBIX JIOKyCaX MOYKET HCIIONB30BAThCSA IS MACHTH(PHUKAINN MATOJIOTHIECKUX CO-
cTossHU. HemaTonorndeckue COCTOSHHS MOTYT OBITh HMPEICTABICHBI AJICTHHBIME OTHOUICHHUSMH IIPH HOP-
MaJIbHBIX OCPEMEHHOCTSIX, B 00paslax, MOJYYCHHBIX JIO M TOCIIC TECTUPOBAHHSA, KOTJa Ha OCPEMEHHOCTH
0oJbIe HE BIUICT MATOJIOTHMYSCKOE COCTOSIHUE, WM MMCIOIIMMUCS JaHHBIMH, PaHEe MOTYICHHBIMU IS HOP-
MaJIbHBIX OCpEMEHHOCTEH, T.€. paHee MOIYUYCHHBIM pe)epEHCHBIM TUATa30HOM.

Cpsi3aHHBIC ¢ OCPEMEHHOCTBIO HAPYIICHHS, KOTOPHIE MOTYT OBITh TUATHOCTHPOBAHBI C MPUMCHCHUEM
MPEJIOKEHHBIX CIOCO00B, BKIIOYAIOT JIFOOBIC HAPYIICHUS, XapaKTEPU3YIOIIUECS aHOMAIbHBIMH OTHOCHTEIIb-
HBIMH YPOBHSIMH 3KCIIPECCHH T€HOB B MAaTEPUHCKOW ¥ IUIOAHON TKaHH. YKa3aHHbIC HAPYIICHHUS BKIIIOYAIOT, HE
OTPAaHMUYMBASCH TIEPEUNCIICHHBIMH, IIPEIKIIAMIICHIO, BHYTPHYTPOOHYIO 3a/IepKKY POCTa, MHBA3UBHYIO IIAIIEHTA-
U0, TIPEKICBPEMEHHBIC POJBI, TEeMOIUTHYCCKYIO OOJIe3HP HOBOPOXKICHHOTO, INIAIICHTAPHYIO HEIOCTaTO4-
HOCTh, BOASIHKY IIJIO/Ia, MIOPOKHU pa3BUTHS Tuioga, cuHapoM HELLP, cucteMHyI0 KpacHYIO BOJIYAHKY M JIpyTHe
MMMYHOJIOTHYECKHE 3a00JIeBaHUs MaTepH. YKa3zaHHBIE CIIOCOOBI TIO3BOJISIOT pasnudath moJiekysisl PHK, BHO-
CHUMBIC MaTEpPhIO U TIOJIOM, B 00pasiie, KOTOPBIH COACPIKUT CMECh TaKMX MOJEKyI. COOTBETCTBEHHO, YKa3aHHBIC
CHOCOOBI TTO3BOJISTIOT HICHTU(UIIMPOBATH H3MCHEHUS BKIIaJa OJJHOTO WHAMBHAYyMa (T.C. MAaTEpPH WU ILIOJA) B
YKa3aHHYIO CMECh B KOHKPETHOM JIOKYCE WIIM JJIsl KOHKPETHOrO T'eHa, Ja)Xe €CJIM BKJIaJ IPYroro MHAMBUIYyMa
HE MCHSICTCS WIIM U3MEHSETCS MPOTUBOIONIOKHBIM 00pa3oM. Takue H3MEHEHHsI HEBO3MOXKHO JICTKO OTPEICIHUTh
MPY U3MEPECHUU OOIIEro YPOBHS SKCIPECCHU YKa3aHHOTO TeHa 0e3 yJyeTa MPOUCXOKACHUS U3 TKAHU WIH OT MH-
muBunyyMa. CBs3aHHBIC C OCpPEMEHHOCTBIO HAPYIICHHS COTVIACHO OOCY)KICHHIO B HACTOSIIEM JOKYMCHTE HE
XapaKTePU3YIOTCS XPOMOCOMHBIMU aHOMATUSIMU IJI0/1a, TAKUMU KaK aHEYTIONANS.

[IpennoxxeHHbIe CITOCOOBI MOTYT TaK)Ke OBITh Pealli30BaHbl 0€3 MPEeIBAPUTENLHO TOIYyYeHHOH WHpOpMa-
IIUH O TEHOTHITE TUTaneHTHl. HampruMep, reHoTHn OepeMeHHOH KEeHIIMHBI MOXKET OBITh OIpeNeNieH MOCPEICTBOM
MPSAMOTO TEHOTHUIIMPOBAaHUS KIETOK ee KPOBH. 3aTeM MOXKeT ObITh mposeneH anann3 PHK-tpanckpuntos oo6pas-
IIOB IUTA3MBI, HAIPUMEP, C TOMOIIBI0 MACCHBHOTO IapauIeIbHOTO CEKBEHUPOBAHMUS, HO HE OTPAHUYHMBASCH HM.
MoryT 0bITh HaeHTHGUITPOBaHE PHK-TpaHCKPUTITEI, B KOTOPHIX HAOIIOMAIOTCS JBa pasHBIX auiens. B yka-
3aHHOM Habope TPaHCKPHUNITOB, B TOM CIlydae, €CIId MaTh TOMO3UTOTHA, 3TO Oy/AeT yKa3bIBaTh Ha Te€TEPO3HUIOT-
HOCTB IUIOJIA MO CHEIM(YUICCKOMY TUIOJHOMY aJUICIO M MAaTePHHCKOMY alulenio. B ykazaHHOM ciydae aHamu3
aiensHOrOo oTHOMCHHUE PHK MoxeT nmpoBomuThest Oe3 MpeIBapUTEeNILHO MONyYCHHONH MHPOPMAIIUK O TCHOTHIIE
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wiona (WM ianeHTel). Kpome Toro, ciydan, Korma MaTh T€TEPO3UTOTHA, a TUIOA TOMO3UTOTEH, MOTYT OBITh
UICHTU(QHUIMPOBAHBI M0 OTKIOHEHUIO OT oTHomeHus 1:1. Bomee moapoOHas WHpOpPMANUS O TaKUX TEXHHKAX
npuBeaeHa B mateHte CIIIA 8467976.

A. Crtoco0 IrMarHoCTHKH

Crioco6 300 quarHOCTHKH CBS3aHHOTO C OEPEMEHHOCTHIO HAPYIIESHUS B COOTBETCTBUU C HEKOTOPHIMH Ba-
pHAHTHI pealln3aliy TpeACcTaBiIeH Ha Qur. 3. B ykazanHOM crmoco0e HCIosib3yeTcsi oOpasell, MOTyIeHHBIH OT
cyOBeKTa - OepeMeHHON TUTO0OM >KCHITUHBI. YKa3aHHBIA 00pa3er] MOXeT ObITh MOTY4YeH U3 MIa3Mbl KPOBH Ma-
TEpH; OH COAEPKUT cMech Mosiekyll PHK, mpoucxonsmmx oT MaTtepu 1 OT Tuiofa. YKa3aHHBIH 00pa3er] MOXeT
OBITh TIOJTYYCH MOAXOJSAIIAM CIIOCOOOM OT CYOBCKTa-KCHIUHBEI Ha JTIOOOM 3Tame OepeMeHHOCTH. Hampumep,
CyOBEeKTaMU MOTYT OBITh OCpEMEHHEIC JKSHIIUHEI C OJTHOILIOHOM OCpEMEHHOCTRIO B TIEPBOM, BTOPOM U TPETHEM
TpuMecTpe. bepeMeHHbIe JKEeHIIMHBI B IEPBOM U BTOPOM TPUMECTPE MOTYT OBITh KJIACCH(HUIIMPOBAHBI KaK "CITy-
yan OEpEMEHHOCTH Ha paHHEM cpoke'; OepEeMEHHEIC JKCHITUHEI B TPETHEM TPHUMECTPE MOTYT OBITH KilacCH(UITU-
POBaHHI Kak "cirydyan OepeMEHHOCTH Ha To3HeM cpoke”. CormacHO HEKOTOPBIM BapHaHTaM peallu3alliu 00pas-
Il MOTYT TAKX€E COOUPATHCS MOCIE POXKACHUS IO, FITH OT OJHOTO M TOTO K& CYOBEKTa J0 U MOCIE POJIOB, U
00pasnoB OT HEOSPEMEHHBIX KEHIIMWH MOTYT WCIOJIB30BaThCSA B KadecTBe KOHTposer. OOpasibl MOTYT OBITh
MOJTyYEHBI B JII000€ BpeMst TIoclie poioB (Hampumep, 24 Jaca).

VYkazaHHbplii oOpa3zer; MOKeT ObITh TOJydeH u3 nepudepudeckoil kpou. OOpasen MaTepUHCKOW KPOBH
MOXKET OBITh 00paboTaH MOAXOASIIAM CIOCOOOM, HAmpUMep, MEHTPU(PYTHPOBAHUEM, JJIS OTICICHUS KIIETOK
KpPOBH OT TUIa3Mbl. B 0Opaser KpoBM WIIM €T0 9acTH MOTYT OBITh T0OABJICHBI CTAOMIIM3aTOPHI, M 00pa3eI] MOXKET
OBITH OTIIPaBIICH Ha XpaHEHHE 10 MUCIONIb30BaHMs. COTIaCHO HEKOTOPHIM BapHaHTaM peajM3alii TaKKe IMOJy-
4aroT 00pa3Ibl IUJIOJHON TKAHW, HANIPUMEDP BOPCHH XOPHOHA, aMHUOTHYCCKOHN JKUAKOCTH WIH IUIAICHTAPHOM
TkaHU. [1107HAS TKaHb MOXET UCIOJB30BATHCS VIS ONPEICICHUS IUIOIHBIX TEHOTHIIOB COTJIACHO OMHCAHHIO
HIke. [1noaHas TKaHb MOXKET OBITh TTOJTYYEHA JI0 WM MOCIE POJIOB.

[Mocne monmyuenust o6pasna PHK nnn JIHK Moxker 3ateM OBITH SKCTparnpoBaHa M3 KIETOK MaTepUHCKOH
KPOBH U IIJIa3MBbl, a TAKKE U3 JIF000M TUTOTHOW TKaHH, TaKOW Kak oOpaser mianeHTsl. Oopasisl PHK mmaneHTs! u
KIIETOK KPOBH MOTYT OBITh MpEIBapUTEILHO 00paboTaHbl, HApUMeEp, ¢ MpuMeHeHneM Habopa Ribo-Zero Gold
Kit (Epicentre) mist ynanenus pudbocomansHori PHK (pPHK) nepen nmonmydenuem OHOIHOTEKN T CEKBEHHPO-
BaHUSL.

Ha srane 301 ykazaHHOTO croco0a MoJiydaloT COBOKYIMHOCTh PUAOB. YKa3aHHBIE PHUIBI MOTy4YaloT B pe-
3ynbTaTe aHaimm3a Moiekyn PHK, momydeHHBIX U3 ykazaHHOro obpasma. CorylacHO pa3nuyHbIM BapuaHTaM pea-
TU3aliu yYKa3aHHBIE PUIBI MOTYT OBITh TIOTYYeHBI ITyTeM cekBeHupoBaHus, mudposoit TP, OT-ITHP u macc-
cHeKTpoMeTpuu. X0Ts 00CyKACHUE CHOKYCUPOBAHO HA CCKBCHUPOBAHUH, ACTICKTHI HACTOSIICTO OMMCAHUS TaK-
JKe TIPUMEHHUMEI K IPYTHM METOIUKaM moiydeHus punoB. Hampumep, mudposas TP (Brirouas MUKPOKHIKO-
CTHYIO U KamnenbHyro [11P) MoxxeT obecrieunTh HHGOPMAIIHIO O PA3HBIX aJUIENIIX B KOHKPETHOM JIOKYCE 3a CUET
TMPUMEHCHHUS 30HI0B (BKIIOYAsl TpaiiMepsl), HAIICJICHHBIX HA KAXKIBIA aJyielb. Y Ka3aHHBIC 30HIBI MOTYT COJIEp-
JKaTh METKH, TIO3BOJISIONINE OTIIMYATh UX IPYT OT APYra, HalmpuMep, OKpaIIMBaIOIINEe UX B pa3HbIe BeTa. B Xo-
JIe TOTO k€ IKCICPUMCHTA MU JPYTOT0 SKCIEPUMEHTA (HAIpUMEp, Ha OTACIHHOM Claii/ie WM YHIe) 30HIBI C
pa3sHBIMH METKaMH MOTYT OBITh HaIleJICHBI Ha pa3Hble JOKYChl. OOHapyXeHHE METOK OTpa)kaeT HMPUCYTCTBHE
n/um komudectBo ammumdumupyeMbix Mosiekyn PHK mimm x/IHK u cootBerctByeT pumam momnekyn PHK v
kJIHK, mpu 3TOM Takue pujpl 00ecredynBaoT HHOOPMAIIMIO OTHOCUTEIHLHO TIOCIeI0BaTENbHOCTH MoJiekysr PHK
i kJIHK B mokycax, coorBeTcTBYIOMUX 30HAaM. Onrcanue, BKIOYaroIiee "pruibl CCKBEHUPOBaHUs" B paBHON
CTETIEHH OTHOCHTCS K PUIaM, IMOTyYeHHBIM C IPUMEHEHHEM JTI000H MOAXOnAIIel TeXHUKH, BKIIIOYast He 3afei-
CTBYIOIIHME CCKBCHHUPOBAHNE TCXHUKH.

CeKBEeHHPOBaHNE MOKET OCYLIECTBIISITHCS TOAXOASAIINM CIIOCOOOM C NMPUMEHEHUEM JII000H OCTYIMHOH
TeXHOJIOTHH. [IpIMepsl TEXHOJIOTH M CIIOCOOOB CEKBCHUPOBAHUS HYKJICHHOBBIX KHCIIOT BKIFOUAIOT MAaCCHBHOE
nmapajieIbHOe CEKBCHUPOBAHHE, CCKBEHHUPOBAHUE HOBOTO MOKOJICHUS, TIOJHOTCHOMHOE CEKBCHHPOBAHHE, CCK-
BEHUPOBAHUE JK30Ma, CEKBCHHUPOBAHHE C OOOTalleHHeM Win 0e3 00OoralieHUs M0 MHUIICHU, CCKBEHUPOBAHHE
CUHTE30M (HampUMep, CCKBEHUPOBAHHE aMILTU(UKAIIUCH, KIIOHANBHAS aMILTU(UKAIHS, MOCTUKOBYIO aMILIH(u-
KaIliio, CCKBEHHPOBAaHUE C OOpAaTHMBIMH TEPMHHATOPAMH), CEKBCHHPOBAHHE JIUTHPOBAHHEM, CCKBEHHPOBAHUE
ruOpuau3anuell (HampuMep, CEeKBeHHPOBaHHE HA MHUKPOMAaTpPHIIAX), OAHOMOJIEKYISIPHOS CEKBEHUPOBAHHE, CEK-
BEHHPOBAHHE B PEaJbHOM BPEMEHH, HAHONOPOBOE CEKBEHHPOBAHHE, MHPOCEKBEHUPOBAHHE, TOIYIPOBOTHIKO-
BOEC CEKBEHHPOBAaHHE, MAacC-CIIEKTPOMETPHUECKOE CEKBEHHPOBAHME, CEKBEHHPOBAaHHWE METOJIOM IpoOOBHKA U
cexBeHnpoBaHne MeTonoM Canrepa. CorimacHO HEKOTOPBIM BapHaHTaM peajli3allii CEKBEHHPOBAHHE OCYIIECT-
BIISIETCSI C IPUMEHEHNEM MAaCCHBHO-TIApAJUICBHBIX TeXHUK Ha O6ubmmotexe k/IHK, momydennoit n3 PHK B 00-
pasue. bubdmnorekn kJJHK MoryT OBITH CHHTE3MPOBAHBI MOAXOSAIIAM CHOCOOOM, HATIPUMEDP, C MPUMCHEHUEM
Habopa juts nomydenust oopasnoB MPHK mRNA-Seq Sample Preparation Kit (Illumina), cormacHo nHcTpyKIu-
SIM TIPOM3BOJUTEISI WM C HE3HAYUTEIBHBIMH MogudukarusaMu. COrllacHO HEKOTOPBIM BapHUaHTaM peallu3alliu
JUIsl dTana BoccraHoBieHWs KoHIOB kK/IHK mna3smbl ncmonbs3yror 5-kpatHo pasBenenHsli ¢parment JJHK-
nomumMepassl Kitenora. Habopsr QIAquick PCR Purification Kit m QIAquick MinElute Kit (Qiagen) moryt uc-
MOJIB30BATHCS ISl OYHUIICHUS MPOIYKTOB C BOCCTAHOBJICHHBIMH KOHIIAMH WM AHJICHWIMPOBAHHBIX MPOJYKTOB,
cooTtBeTcTBeHHO. COTIIAaCHO HEKOTOPHIM BapuaHTaM peanm3anuu it oopas3nos kJIHK mmasmsl ncnons3yrorces
10-xpaTHO pa3BeneHHBIC aJaNTePhl CIAPEHHBIX KOHIIOB MIIM MPOBOISITCS B payHIa OYHIIEHUS IS IIPOTYKTOB
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C JIMTUPOBAaHHBIMU aJanrtepamu ¢ npuMeHenueM rpanyin AMPure XP (Agencourt). bubanorexa x/JHK moxer
OBITH CEKBEHUPOBaHA C JIMHOW NpouTeHui 75 1.0. B popmare criapeHHBIX KOHIIOB Ha HHCTpyMeHTe HiSeq 2000
(IMlumina), wm ¢ TpUMEHEHUEM APYTuX HOPMATOB W HHCTPYMEHTOB.

Ha srane 302 onpenensioT MoJIokKeHHe puIoB B pedepeHCHOM mocienoBareabHOCTH. [Ipy HCTIoIb30BaHUT
MmeTonuk Ha ocHoBe [P pacmonoxeHne MOXKET OBITh OMpPENETICHO, HAIPUMED, 110 COBIAJICHUIO L[BETOB IETEK-
THPYEMOIl METKH Ha 30HJE WM MpaiMepe, ¢ MOCIeNI0BaTEIbHOCTBIO, Ul KOTOPOH SIBIAETCA CHELUPHIECKAM
yKa3aHHBIN 30HI WM mpaiiMep. [Ipu UCIIONp30BaHNN TEXHUK CEKBEHHPOBAHUS IMOJIOXKEHUE MOXKET OBITH OIpe-
JIETICHO TI0 BBIPABHHUBAHMIO PHJA MOCIEAOBATENHLHOCTH ¢ pe)epeHCHOM MOCIeN0BaTeNbHOCTRIO. BEIpaBHIBaHNE
MIOCJIC/IOBATENILHOCTEH MOXKET OCYILIECTBIATHCS C MPUMEHEHHEM KOMITBIOTEPHOH cCHCTEMBI. [[jisl mpensapurels-
HOM 00pabOTKH HeoOpaOOTaHHBIX JAHHBIX MOJXKET HCIOJIB30BATHCS JII000H OMOMH(OPMALMOHHBIH alrOpHTM
(HanpuMep, yaalleHHEe BBICOKOIYIUIMIIMPOBAHHBIX PHJIIOB W PHUIOB HM3KOTO KayecTBa), BBIPABHUBAHUE JTAHHBIX
W/MIM HOPMHUPOBaHME JaHHBIX. YpoBHHU TpaHckpuniuu PHK B kieTkax MaTepHHCKOH KpOBH, IJIallEHTAPHBIX
TKaHSIX W MaTePUHCKOHN IIa3Me MOTYT OBITh pacCUMTaHbl KaKk KOIW4ecTBO (pparmeHToB Ha KO Ha MWIUIMOH 9K-
30HHBIX puaoB (FPKM). [lns onpexneneHus aJulebHBIX OTHOLIEHHH MOTYT OCYLIECTBIISITHCS IpeIBapUTEIbHAS
00paboTKa 1 BEIPAaBHUBAHUE JAaHHBIX, HO HOPMHPOBAHUE JAaHHBIX HE TpeOyercs. [l BBIpaBHUBAHUS MOXKET HC-
TOJIL30BaThCA Jtobast pedepeHcHasi TOCIea0BaTeIbHOCTh (HapuMep, pedepeHCHBI TeHOM denoBeka hgl9) u
000 alNTOPUTM.

CorytacHo oiHOMY TipuMepy TipoBeaeHust dTanoB 301 1 302 mocne ymaneHus TyTUTAIUPOBaHHBIX PUIOB U
punoB pPHK mnoxyuanu B cpenHeM mo 3 MIIH NPHUTOAHBIX JUIA aHAIM3a PUIOB IS KaKIOTO 00pasla IUIa3Mbl
HeOepeMEHHOW KEHIWHBI, MOTyJaJId B CpeIHEM 10 12 MITH MPUTOMHBIX JUIS aHATW3a PHIOB JJIS Ka)XIoro 00-
pasua mia3Mbl 6epeMeHHbIX xeHmuH. s PHK-seq Tkanel momywyanu B cpenaem mo 173 muH u 41 MutH npu-
TOAHBIX JUISl aHAJIN3a PUIOB HA 00pasel s IUTAeHTHl M KJIETOK KPOBH, COOTBETCTBEHHO. CTaTUCTHYECKHUE JaH-
Hble 10 BelpaBHUBaHn0 PHK-seq 0600mens! Ha ¢ur. 4 u 5. Conepxkanne GC B pugax CeKBEHUPOBAHUS TaKKe
HCCIICIOBAIIN BO BCeX oOpasnax (¢ur. 6A u tadm. 2).

Ta6muua 2. Jlons 6orareix GC punos cekBeHnpoBaHus B oundimorekax PHK-seq

Tun obpasua | Obpasen OoGpaboTka % Hi%;a;g;igliﬁ:ﬁ;n%)a
Inasma MO356P HC;‘]’)L:I;““G 49,28%
MO9415P Her 0,00%
ITnanenTa N9356 HC;‘I’,LIE‘&*“ 0,15%
Knetku kposr | MO356W Hc;‘;_,’ﬁ?“e 0,30%

* HeobpaboTaHHble pHibl BRIPABHUBAIHU 10 coOpanHoii de novo Goraroii GC mocieoBaTeIbHOCTH C 110~
moirsio BLAST (NCBI).

Ha srane 303 naeHTHOUUMPYIOT OAWH WK OOJbIIEE KOJINIECTBO MH(GOPMATUBHBIX JIOKYCOB. Y Ka3aHHBIH
JTall MO3BOJISACT OMPEICIATh TCHOTHUIIBI WK JENaTh BBHIBOJBI OTHOCHTEIBHO T'CHOTHUIIOB CYOBEKTA-)KCHIIIMHBI H
IUI0JIa B JIOKyCaX B COCTaBE I'¢HOMA, M CPABHHUBATh YKa3aHHBIC TCHOTHIBL. JIOKYC CUMTAIOT WH(GOPMATUBHBIM,
€CJIM OH TOMO3HUT'OTEH y MEPBOr0 00BEKTa IO COOTBETCTBYIOMIEMY IIEPBOMY ajuieiio (Hanpumep, AA), i reTepo-
3UTOTEH Y BTOPOT0 00BEKTa IO COOTBETCTBYIOIIEMY MEPBOMY aJUIETI0 U COOTBETCTBYIOIIEMY BTOPOMY aJIICITIO
(manpumep, AB). Yka3zaHHBINH NEPBBIA 00BEKT MOXKET MPEACTABIATE COOO0M CyOBheKTa - OEpEMEHHYIO JKEHIIHHY
WIH TUIOJ], & YKa3aHHBIM BTOPO OOBEKT MpPENCTaBiseT cOO00H Npyroi 0OBEKT M3 CyObheKTa - OepeMeHHON KEH-
MIUHBI ¥ 11043, THBIMU clioBaMH, OOWH HHAUBHIYYM (JIHO0 MaTh, THOO TUIOT) TOMO3HUIOTEH, a APYTrOd WHAWBH-
JIyyM T€TEPO3UTOTEH 0 KaXXI0My HH()OPMaTHBHOMY JOKYCY.

HudopmaTuBHBIC JTOKYCH MOTYT OBITh TOTOJHUTEIHHO KIACCH(MUITUPOBAHEI B COOTBETCTBHH C TEM, KaKOH
WHIUBUAYYM SIBISCTCS TETEPO3UTOTHBIM M €IUHCTBEHHBIM HMCTOYHHKOM OJHOTO ayteis. JIOKyc CUMTAroT HMH-
(hopMaTHBHEIM MAaTEPHHCKHUM JIOKYCOM, HJIH, YTO TO € CaMmoe, CIelu(PUISCKHM MaTepPHHCKUAM (crermdude-
CKUM MAaTepUHCKHM) JIOKYCOM, €CIIM IUIOJ| TOMO3UTOTEH, a CyOBeKT - OepeMeHHas! )KCHIIWHA T'€TepPO3UTOTHA.
Jlokyc cumnrtaroT HHQOPMATHBHEIM JIOKYCOM IUIOJIA, WIIH, YTO TO KE CaMOe, CTICIIU(PIYSCKUM TS TUIO/IA JIOKYCOM,
ecn cyObeKT - OepeMeHHast )KEHIINHA TOMO3UTOTEH, a uIoj rereposurored. Ha srarme 303 Bce uaenTndunmpo-
BaHHbIC HMH()OPMATHBHBIE JIOKYCHI SBISIOTCS JTUOO CHEIUPUISCKUME ISl MaTepH, JINOO CIeUDUICCKUMU IS
TUT0/1a, TTIOCKOJIBKY B KaU4eCTBE BTOPOTO OOBEKTA IS BCEX YKa3aHHBIX JIOKYCOB HCIOJIB3YIOT OJHOTO M TOTO JKe
WHINBUAYYMA.

HNHbOopMaTHBHBIN JIOKYC MOXKET OBITh MPEACTABIICH OJHOHYKICOTHIHBIM TomuMopdusmom, wim "SNP",
KOTJ]a TIEPBBIA ajulelhb W BTOPOH ajuIelb OTIMYAIOTCS €IMHCTBEHHBIM HYKICOTHIOM. VIH(GOPMATHBHBINA JIOKYC
MOJKET OBITh MPEJCTABICH TaK)Ke KOPOTKOM(MM) BCTABKOW WIIM yJalICHHEM, KOTZIa OJHO MM OOJBIICe KOJIMYe-
CTBa HYKJICOTHUOB JTOOABIICHBI HIIH YAAJICHBI B OJTHOM aJlIeNic OTHOCHTEIBEHO PYTOro aJlIels.

CornacHO HEKOTOPHIM BapHUaHTaM peallu3alliyl TCHOTHUIT CYOBEKTa - OCPEMEHHOW KCHIIIMHBI B OHOM WIIH
0OJBIIEM KOJIMYECTBE WH(POPMATUBHBIX JIOKYCOB, HIIM B KaKJIOM HH()OPMATHBHOM JIOKYCE, OMPEICISIOT IyTeM
cexkBeHupoBanus renomuoit J{HK, monydeHHO# n3 MaTepuHCKON TKaHU. YKa3aHHAasi MAaTEpUHCKasi TKaHb MOXKET
OBITh MPEICTAaBICHA KICTKAMH MAaTCPUHCKON KPOBH IUIU JIFOOBIM IPYTHMM BUAOM TKaHU. COMNIACHO HEKOTOPBIM
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BapHaHTaM peajH3aliy TeHOTHUI IUI0JAa B OJHOM WJIHM OOJBIIEM KOJIHMYSCTBE WHPOPMATUBHBIX JOKYCOB, WIH B
Ka)xToM HH()OPMATHBHOM JIOKYCE, OMPEICIAIOT MyTeM ceKBeHupoBaHus reHoMHor JTHK, momyueHHo U3 mion-
HOW TKaHHW, TaKOM Kak IUIAI[eHTa, BOPCHHBI XOPHOHA, aMHHOTHYECKAasl KHUIKOCTb. Ecny mpeamouTHTeneH MeHee
WHBa3WBHBIN crioco0, mmoanas JTHK mis cekBeHHMpOBaHUS MOXKET TakKe ObITh MOJIydeHa M3 00pa3iia MaTepHH-
ckoit kpoBu. McTounnkom Takoi miogHoi JJHK mMoskeT OBITh TOT ke oOpasell, YTO M MCIIOIb3yEeMBIH IS TIOJTy-
genus mosekyn PHK mms cekBeHMpOBaHMS, WM MOXKET HCIONB30BaThCs Ipyrod obpazen. CreayeT UMETh B
BUAY, 9TO MH(GOPMATUBHBIE JIOKYCHI IIOAAa MOTYT OBITh MICHTH()HUIIUPOBAHEI 0€3 MPSIMOTO T'€HOTHIHPOBAHHUS
rona. Hammpumep, eciiu onpenieneHo, 9To cyOBeKT - OepeMeHHas )KeHIIMHA TOMO3UTOTEH I10 IIEPBOMY aJIJIeITO B
oIHOM JIOKyce u cekBeHupoBanne PHK yka3wsiBaeT Ha MpUCYTCTBHE BTOPOTO aJlieiisi B CMECH MATCPUHCKOU U
wronHoi PHK, o MOKeT CUUTaThCs reTepO3UTrOTHBIM B YKa3aHHOM JIOKYCE.

CornacHO HEKOTOPHIM BapUaHTaM pEaNU3allidl U MaTh, U IUIOJ] TCHOTUITUPYIOT ¢ IPUMCHEHUEM METOJIOB
MAaCCHBHOTO TIapalUIeIbHOTO CCKBEHUPOBAHUS U HACHTU(DUKAINN WHPOPMATHUBHBIX JTOKYcoB. CeKBEHHPOBA-
HHUE MOJXKET OCYIICCTBIATHCS Ha OOOTAIICHHBIX MO AK30My 00pasiax reHoMHoi JTHK kieTtok kpoBU marepu U
wianeHTsl. ['enomuas JJTHK moxker OBITH 3KCTparupoBaHa W3 IUIAIICHTAPHBIX TKAHCH M KIIETOK MaTCPUHCKOMN
KpOBH ¢ Hucroyib3oBanreM HabopoB QIAamp DNA Kit u QIAamp Blood Kit (06a ot Qiagen), COOTBETCTBEHHO, C
cobmoicHreM UHCTPYKITUH Mpou3BoauTesst. OOoranieHue mo 3K30My U MoJydeHrne OHOJIMOTEK ISl CEKBEHUPO-
BaHUs MOXKET OCYIIECTBIATHCSA ¢ mMpuMeHeHHeM Habopa TruSeq Exome Enrichment Kit (Illumina) cormacuo
MIPOTOKOITY TPOU3BOAMTENS. BHOIMOTEKH MOTYT OBITh CEKBEHHPOBAHBI C JUTMHOHN TIpodTeHuid 75 1.0. B (hopmare
PE-cexBennpoBanmst Ha nacTpyMeHTe HiSeq 2000 (I1lumina).

Ha srane 304 otOouparoT oguH wim O00JblIee KOJUIeCTBO HH(POPMATHBHBIX JIOKYCOB. B HacTosem 10Ky-
MeHTe "0TOOp" 03HAYaeT BHIOOp OMpEACICHHBIX HH(OPMATHBHBIX JIOKYCOB M3 HACHTU(MHUIMPOBAHHBIX HA ATAIC
303, ans manpHeiniero aHanusa. "OtoOpaHHEIA" MHOOPMATUBHEIN JIOKYC NPEACTaBIsIET cO00il JIOKyC, BHIOpaH-
HBIA TakKuM 00pa3oM. BEIOOp MOKET OCYIIECTBIATHECS Ha OCHOBAaHWH OJHOTO WIIM HECKOJNBKHX KpuTepuen. Oj-
HUM W3 TaKUX KPUTEPHEB SABISCTCA TO, TJIC YKa3aHHBIC HHPOPMATHUBHBIC JIOKYCHI PACIIONIOKEHBI B TCHOME FIUTH Ha
pedepencHol nocinenoBatensHOCTH. COMNIACHO HEKOTOPHIM BapHUaHTaM PEaH3allly JOMOIHUTEIBHO aHATU3H-
PYIOT TOJNBKO JIOKYCHI, PACIIOJIOKEHHBIE B AK30HE WM AKCIpPECCHpyeMoi o0nacTé pedepeHCHOH MmocienoBa-
TEJIBHOCTH.

Hpyrum kpurepueM oTOOpa SBISAETCS YUCIO PHIOB CEKBEHHPOBAHIS, KOTOPHIE BEIPAaBHUBAIOTCS C YKa3aH-
HBIM JIOKYCOM U COJIepKaT KakKIBIH aiiellb, U3 TeX PUI0B, KOTOpbIe ObUIH MOTydeHs! Ha dTane 301 1 BeIpaBHU-
BaJINCh ¢ peepeHCHOH mocienoBaTeabHOCThIO Ha dTane 302. CorimacHO HEKOTOPHIM BapHaHTaM Peallu3allid C
0ToOpaHHBIM HH()OPMATHBHEIM JIOKYCOB JOJDKHO OBITH CBS3aHO IO MEHBINIEH Mepe IepBOoe 3apaHee ONpeesicH-
HOE YHUCIIO PUJOB CEKBCHUPOBAHUSI, COACPIKAIINX MEPBHIA allieib, H/HIH BTOPOE 3apaHee OMPECIICHHOE YHCIIO
PHUIOB CEKBEHUPOBAHHMS, COJICPKAIINX BTOPOU aJliesib. YKa3aHHOE 3apaHee 3aJaHHOE YUCIIO MOXKET COCTABIIATh
1, 2 unm Gosiee, U MOKET COOTBETCTBOBATh TPeOYEeMOMY KaueCTBY PHIIOB WM IIyOWHE CEKBEHUpOBaHUA. B pe-
3yJbTaTe 0TOOpa HACHTU(DUIIMPYIOT OJTUH WIIH OOJIBIIECe KOJIMIECTBO OTOOPAHHBIX HH()OPMATHBHEIX JIOKYCOB.

CornacHO HEKOTOPBIM BapHaHTaM pealU3alliu Ui 0TOOpa PacCMaTPUBAIOT TOJIHKO WH(GOPMATHBHEIC JIO-
Kychl, peacrasisiomye SNP. CornacHo 0JHOMY W3 NIPUMEPOB peau3allii YKa3aHHOTO CIOC00a MCCIIeI0BaIH
npubmm3uTesbHo 1 MutH SNP 6a3s1 manabix dbSNP NCBI, Bepcust 135, Bce U3 KOTOPBIX pacIoIOKEeHbI B 9K30-
HaX, U WACHTUOHUIMPOBaIN HMH(POpMaTHBHBIE M3 ykazaHHBIX | MiH SNP ¢ mcnonp3oBaHHEM MaTEPHHCKOTO U
TI0AHOTO TeHoTHIOB. Iy mnmocTpanuy nHGopMmatuBHBEIX SNP, "A" 3agaBany kak obuuit amens, a "B" - kak
crienmUpUIECKU MaTepUHCKUN WK crienupudeckuii ioaHei amnenb. adopmaruabie SNP Brumrouamun SNP
co crienuduIeckuM MaTtepuHCckuM auteneM SNP, a umenno, "AA" y ioga u "AB" y MaTepu B onpeeIeHHOM
nokyce, 1 SNP co cienmduueckum aist miozna auteneM SNP, a umenno, "AA" y marepu u "AB" y uiona, B on-
penesieHHOM JIoKyce. ['€HOTHITBI IIPOrHO3UPOBAIM C MPUMEHCHHEM COOCTBEHHOTO OMOMH(OPMALMOHHOTO ajro-
put™a. J{ns mpoBeAeHUsT 0TOOpa B aHANK3 BKJIFOYAU TONBKO MH(popMaTuBHEIC SNP, B KOTOPBIX H IS ayuiess
"A", u s ayuiens "B" umerncs no MeHblIel Mepe 0JIWH MOJCYUTAHHBIN PUI, COOTBETCTBEHHO.

Ha sramax 305 u 306 mocuuTHIBAIOT PHUJIbI CEKBEHUPOBAHUS, BEIPABHUBAIOIINECS C KAXK/BIM OTOOpPaHHBIM
UH(QOPMATUBHBIM JIOKYCOM, U COPTHPYIOT UX B 3aBUCUMOCTH OT TOT0, KaKOH aJuieib OHU coaepkat. s Kaxmo-
o 0TOOpaHHOTO WH(OPMATHBHOTO JIOKYCa OMPEACIIIOT JBA YHCIA: TIEPBOE YHCIO, KOTOPOE MPEICTABISLET CO-
00¥1 9HCI0 PUIOB CEKBEHUPOBAHMS, BEIPABHUBAIOIINXCS C YKa3aHHBIM JIOKYCOM M COAEPKAIIUX COOTBETCTBYIO-
WA TIEpBBIA ayutenhb (T.e. OOIIMIA aJlIeNb); ¥ BTOPOE YHCII0, KOTOPOE MPEACTABISET COO0H YUCIIO PUAOB CEKBE-
HUPOBAHNS, BRIPABHUBAIOIINXCS C YKA3aHHBIM JIOKYCOM M COJEPIKAIIAX COOTBETCTBYIOIINI BTOPOU aielns (T.e.
CrieMUPUICCKII MATEPUHCKUN WM CHETU(PUISCKUN TUIONHBIA ajutenhb). YKa3aHHbIE MEPBOE YHCIO M BTOPOE
YHCIIO MOTYT OBITh BBIYMCIICHBI TOAXOISAIIAM CITIOCOOOM. YKa3zaHHOE MEpBOE YHCIO IUTIOC YKa3aHHOE BTOPOE
YHUCIIO JIJIs KaXKIOTO JIOKyca AT o0Ilee YUCIIO PUAOB CEKBCHUPOBAHHMS, BRIPABHUBAIOIINXCS C YKa3aHHBIM JIO-
kKycoM. OTHOIIICHHE YKAa3aHHOTO MEPBOTO YUCIA M YKA3aHHOTO BTOPOTO YHCIA JJIsi KOHKPETHOTO OTOOPaHHOTO
UH(QOPMATUBHOTO JIOKYCa MOXET Ha3bIBAThCS ""aJUICITHHBIM OTHOIIICHUEM ",

Ha sramax 307 u 308 cyMMHpYIOT 4HCIIO MEPBBIX auieield U BTOPBIX ajuleledl BO BceX OTOOpaHHBIX MH-
(dbopMmaTuBHEIX NOKycax. Ha sTame 307 BBIUMCIAIOT MEPBYIO CYMMY MEpBEIX yucel. [lepBas cymma oTpaxaer
o0lIIee YUCIO PUIOB CEKBEHHPOBAHUS, CONEPIKALIMX COOTBETCTBYIOIIME TIEPBHIC ajulesu (T.e. oOIIne aIenn)
JUTST OTOOpaHHBIX MHPOPMATHUBHBIX JIOKycoB. Ha aTame 308 BEIMHUCISAIOT BTOPYIO CYMMY BTOPBIX dncen. Bropas
CyMMa OTpa)kaeT O0IIee YMCIIO PHIOB CEKBCHHPOBAHHS, COJICPKAIIIX COOTBETCTBYIOIINE BTOPHIC ayuIeid (T.e.
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cnenupuIecKue MaTePUHCKHE WX CHe()UICCKHUE TUTOIHBIC aJlIeNN) ISl OTOOPAHHBIX WH(GOPMATUBHBIX JIOKY-
COB. YKa3aHHBIC CYMMBI MOTYT OBITh BBIYHCICHBI TOAXOJAIIAM CHOCOOOM C MPUMEHCHHEM BCEX OTOOPaHHBIX
WH(POPMATHUBHBIX JIOKYCOB, HACHTH()HUIIMPOBAHHBIX Ha dTarne 304, Wi UX MoICOBOKYIMHOCTH. COTJIACHO HEKOTO-
PBIM BapHaHTaM peann3aliy yKa3aHHbIE CyMMBI B3BEIIMBAIOT. Hampumep, BKIaAbl B yKa3aHHBIE CYMMBI JIOKY-
COB U3 OIPEIEIIEHHONH XPOMOCOMBI MOTYT OBITh MacIITaOMPOBaHBI, C YMEHBIICHNEM HIIM YBEIHYCHHUEM, ITyTEM
YMHO>KEHHUS TIEPBBIX YHCET U BTOPBIX YHCEIN IS YKa3aHHBIX JIOKYCOB Ha CKAJIsp.

Ha stame 309 BBIUUCISIOT OTHOIICHHE TIEPBOH CYMMBI M BTOPO CYMMBI. Y Ka3aHHOE OTHOIIIEHUE OTpakaeT
OTHOCHTEIIFHOE YHCJIO PUAOB CEKBEHHPOBAHHS U MEPBBIX aiUieNieil W BTOPBIX aieneil, 0ObeINHEHHBIX 10
0TOOpaHHBIM HH(POPMATUBHBIM JOKycaM. COTIIaCHO HEKOTOPHIM BapHaHTaM PEaH3alliy YKa3aHHOE OTHOIICHUE
PACCUUTHIBAIOT MPOCTO JCJICHUEM MEPBOI CYMMEBI Ha BTOPYIO cyMMYy. Tako# pacueT TacT YUCIIO PUIOB CEKBCHU-
pOBaHUsA JUIS OOIIUX ajulelield B BUJIC MHOXKCCTBA PUIOB CEKBCHHUPOBAHHS JJIS CHCHU(UICCKUX MATCPHHCKUX
WIN CTICIU(PUYECKUX TUIOTHBIX aivieneil. Kak BapuaHT, yka3aHHOE OTHOIICHHE MOXET OBITh PACCUUTAHO MyTEM
JICIICHISI BTOPOH CYMMBI Ha CyMMY YKa3aHHBIX TIEPBOI CYMMBI U BTOPOM CYMMEI. B 3TOM cityyae yka3aHHOE OT-
HOIIICHHE JaeT YKCIO PUJOB CEKBEHUPOBAHUS JUIS CICHU(PHUCCKUX MATCPUHCKUX WM CICIU(PHUYCCKUX IDIOA-
HBIX aJuleliell B BUZE JOJH OT BCEX PHIOB CEKBEHHpPOBaHHA. Jlpyrme crnocoOBl BEIYUCIICHUS YKa3aHHOTO OTHO-
mIeHus: OyIyT OYEBHIHBI U CHEIHAINCTa B JAHHOW OOJACTH TEXHUKH. YKa3aHHBIE IepBas CyMMa M BTOpas
CyMMa, Ha OCHOBaHHH KOTOPBIX BEIUHCIIAIOT YKa3aHHOE OTHOIIEHUE, MOTYT HCIOJIB30BATHCS B KAUECTBE 3aMEHBI
MIPUCYTCTBYIOMUX B oOpasie kosmdecTB PHK (T.e. TpaHCKpHUNTOB), KOTOPBIE MPOUCXOMSIT U3 OOIMUX M CIICIIH-
(buyeckux amrenet, st 0TOOpaHHBIX HH)OPMATHBHBIX JTOKYCOB.

Ha srane 310 Berancnennoe Ha dTtare 309 oTHOIIEHWE CPAaBHUBAIOT C TIOPOTOBBIM 3HAYCHUEM JUIS OTIpeie-
JICHHUsI TOTO, UMEETCS JIM y IUI0Ja, MAaTepU MU MPU OSPEeMEHHOCTH CBSI3aHHOC ¢ OCPEMEHHOCTHIO HApYIICHUE.
CoriacHO pa3MYHBIM BapHAHTAM PEATHM3alUU MOPOTOBOE 3HAYCHHE MOXKET OBITH OMPECIICHO 0 OJHOMY WU
0O0JBIIEMY KOJIMYECTBY 00Opa3IOB, MOMYYCHHBIX OT CYOBEKTOB - OCPEMEHHBIX KCHIIHH, Y KOTOPHIX OTCYTCTBYET
CBsI3aHHOE C OEPEMEHHOCTHIO HApyIICHHE (T.€. OT KOHTPOJBHBIX CYOBEKTOB) H/HITH OMPECIICHO MO OJHOMY WA
0oNBIIEMY KOJHYECTBY 00PA3IIOB, MOMYYEHHBIX OT CYyOBEKTOB - OEPEMCHHBIX JKCHIIUH, Y KOTOPBIX HMEETCS CBSI-
3aHHOE ¢ OepeMEeHHOCTHI0 HapymieHHe. COorlacHO HEKOTOPHIM BapHaHTaM pPealH3aldd MOPOTOBOE 3HAYCHHE
OTIPEeNIeIAIOT MyTEM pealn3alliy TOTO XKe crocoba COTfIacHO MPUBEJICHHOMY BBIIIE OMHCAHMIO Ha 0Opasmax oT
KOHTPOJIBHBIX CYOBEKTOB W WCCIICOBAHMS TOTO K€ MU TEePEKPHIBAIOIIET0 Habopa 0TOOpaHHBIX HHPOPMATHB-
HBIX JIOKycoB. [ToporoBoe 3HaueHHE MOXET OBITh YCTAHOBIJIEHO KaK 3HAYCHHE MEKIY OXKHIACMBIMHU 3HAYCHUAMU
U1 OepeMeHHOCTel 0e3 HapyIIeHus U 0XKHIACMbBIMH 3HAUCHUSAMH U1 OepeMeHHocTell ¢ HapymerueM. [lopo-
TOBOE 3HAYCHHE MOXKET ObITH OCHOBAHO HA CTATUCTHICCKOM OTJIMYHU OT HOPMAJIHHOTO 3HAYCHHUSI.

CornacHO HEKOTOPHIM BapUaHTaM pealTU3alliy sl OTHOLICHHUS, BRIYHUCIIIEMOT0 M CyObheKTa - OepeMeH-
HOW KCHIIUHEI (cortacHO 3Tamy 309), HCrodabp3yroTess 0TOOpaHHBIC HHPOPMATUBHBIC JTOKYCHI U3 OIPEICIICHHOTO
HaOOpa IeHOB, ¥ OTHOIICHHE (2 UMEHHO, MOPOTOBOE 3HAUCHHE) BBIYHCISIOT IJII KOHTPOJIBHBIX CYOBEKTOB C
MPUMEHEHHUEM OTOOPAaHHBIX WH(POPMATUBHBIX JIOKYCOB B TeHAaX, HEKOTOPBIC WJIA BCE M3 KOTOPHIX COBIAJAIOT.
Ecnu BBIUKCIIEHHOE OTHOIICHHE ISl CyOBEKTa - OCpPEMCHHOW JKCHINMHBI OCHOBAHO Ha CICIU(PHYCCKIX MaTe-
PUHCKHX aJUIeNSX, TOT/Ia BEIYUCICHHOE MMOPOTOBOC 3HAYCHHE IS KOHTPOJIBHBIX CYOBEKTOB MOXKET TaKKe OBITh
OCHOBAHO Ha CHEIM(PUISCKIX MATEPHHCKUX aJUICNAX. AHAIOTUIHBIM 00pa3oM, M OTHOIICHHE, W TOPOTOBOE 3HA-
YEHHUE MOTYT OBITH OCHOBAHBI Ha CHIEIM(PHICCKIX IIOHBIX aJIIeIsX.

CpaBHEHHE OTHOIICHHS C IMOPOTOBBIM 3HAYEHHEM MOXKET OCYIIECTBIISTHCS MOAXOAIMNM crocobom. Ha-
prMep, HapyIICHHE MOXKET JUarHOCTHPOBATHCS B TOM CITydae, KOT/la YKa3aHHOE OTHOIICHHE MIPEBbIIAET TOPO-
TOBOE 3HAYCHHE WJIM MCHBIIE ITOPOTOBOTO 3HAUCHHS HA JIIO0YI0 BEIMYMHY WIIM HAa BEITHMYUHY, IIPEBBIIIAIONTYIO
ompeneneHHbId npenen. CpaBHEHHE MOXKET BKIIFOYATh BBIYHCICHUC Pa3HOCTU WM BBIYMCICHHE JAPYTOro OTHO-
IICHUS MKy OTHOIICHUEM JUIs CyOBhEeKTa - OEpEMEHHOW JKEHIIUHEI ¥ TIOPOTOBBIM 3HaueHHEM. COTIacCHO HEKO-
TOpPBIM BapHaHTaM pPEAM3alMU CPABHCHHE BKIIIOYACT OICHKY TOTO, HMECTCS JIU 3HAYMMOC Pa3iIHMYhe OTHOCH-
TENBHBIX YPOBHEH 3KCIPECCUU OOLIUX M HE SBISIOIIUXCS OOIIMMH aJIeNieH Ui ONpEeIeICHHBIX TEHOB y CyObh-
eKTa - OepeMeHHOM JKEHIIUHBI ¥ KOHTPOJBHBIX CyOBEKTOB.

[pu HEOOXOIUMOCTH YKa3aHHBIA CITOCOO MOXET TaKKe MPUMEHATHCS s OlleHKH B o0Opasie yactu PHK,
HMEIoIIeil MaTepUHCKOE WM TUIOHOE TIPOUCXOXKIICHHUE. Y Ka3aHHYIO OIEHKY ITONyYaroT MyTeM YMHOXKEHHUS OT-
HOIIIEHUs, paccuuTaHHoro Ha 3tarne 309, Ha ckamsap. YKa3aHHBIA CKaJISAp OTpaXkaeT OOIIMA YPOBEHb dKCIIPECCHU
B 0TOOpaHHBIX HH()OPMATHBHEIX JIOKYCaX OTHOCHTEIBHO SKCIIPECCHH BTOPHIX ajUIeJeld y TeTepO3UTOTHOTO HH-
TUBHIIyyMa.

Crnenyromuii mpuMep WUTIOCTPUPYET MPUMEHEHHE YKa3aHHOTO CKaysipa. B ToMm ciydae, eciau BTOpBIE ajl-
JIeTTH, TIOJICYNTAHHbBIC YKa3aHHBIM CIIOCOOOM, SBISIOTCS CHEUU(UIESCKUMH JUISA TUI0/IA, OTHOIIEHHE, PACCUUTaH-
Hoe Ha 3Tare 309, MOXKEeT JaBaTh YUCIO PUIOB CEKBEHUPOBAHUS YIS CIICIM(PUYCCKIX TUIOAHBIX aJUIesieH, mpe-
CTaBJICHHOE B BHJIC JTOJU OT BCEX PHIIOB CEKBEHUPOBAHHS JJI OTOOPAaHHBIX MH(GOPMATHUBHEIX JIOKycoB. Cpenu
PHUIOB CEKBEHHPOBAHHMS, COACPIKAIIMX OOIIMIA ayielb, HEKOTOPhIE BHECEHBI MATEPHI0O U HEKOTOPHIC BHECCHBI
wioaoM. Eciii OTHOCUTENBHBIC YPOBHH JKCIIPECCUH CIICIU(PHUUYSCKUX TUIOMHBIX M OOIIMX aJutelel y MIoja W3-
BECTHBI WJIH MOTYT OBITh OIICHEHBI, OTHOIIICHUE MOXET OBITh MAcIITAOMPOBAHO JUIS MOJTYYCHHUS OLCHKH yIIENb-
HOTO BKJIaJia IUI0JIa BO BCE PHUIIBI CCKBEHUPOBAHUS JIIsI OTOOPAHHBIX HHPOPMATUBHBIX JOKYCOB.

CornacHO HEKOTOPHIM BapHaHTaM peai3alliy IIOTHBIE U OOIIHE aJUIeTH YKCIPECCUPYIOTCS CHMMETPHY-
HO B OOJIBITMHCTBE JIOKYCOB M CKIAPY NMPUCBAUBAETCS 3HadeHHe, Oym3koe K 2. CorilacHO IPYrUM BapHaHTaM
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peann3anuy yKa3aHHbIH CKalsSp He PaBeH 2 M yUHTHIBAET ACHMMETPHUHYIO I€HHYIO 3KCHpeccHio . OTHOCH-
TENIBHBIA MaTepUHCKUH BKJIAJ B PHJIbI CEKBEHUPOBAHHS B TAKOM CIIydae IT0Jy4aloT BEIYUTAHUEM OTHOCHTEIBHO-
TO BKJIQJA IJIOJA U3 €AWHUIIBI. AHAJOTHYHBIE PACYETHI MOTYT OBITH BBITIOJHEHBI B CITydae, €CIH BTOPhIC aJUIeIH
B 0TOOpaHHBIX HH(OPMATHBHEIX JIOKYCaX SBILIIOTCA CHEUU(YUICCKUMU JIJIsI MAaTePH.

B. ITpumepst

1. Koppensius amienbHbIX OTHOIICHUH U KOHIIGHTPAITUH B IJIa3Me

AHanu3upoBaiIy MpoQuiIb SKCIpeccuu 00pasia MaTepUHCKON T1a3Mbl (Cpok rectammu 37 2/7) v cpaBHU-
BaJIM C COOTBETCTBYIOIIMMH 00pa3laMy IUIAIICHTH M KJIETOK MAaTePHHCKOH KPOBH y OEpeMEHHOW >KEHIIHWHBI.
MaccusHoe napamensHoe cekBeHrpoBanne PHK ocymiecTBisim Uit Ka1oro U3 yKa3zaHHBIX 00pasloB ¢ MpH-
MeHeHneM uHcTpymeHTa Illumina HiSeq 2000. [TnanenTy u KJIETKM MaTepUHCKOH KPOBU T'€HOTHIIMPOBAIH C
NPUMEHEHNEM CEKBEHHPOBAHUS HK30Ma MAaCCHBHO-IIApaUICIIbHBIM METOIOM. ABTOPHI MCCIIEOBaIN PUOIN3HU-
tensHO 1 MutH SNP u3 6a361 dbSNP NCBI, Bepc. 135, pacnonoskeHHBIX B 9K30HaX, M KJIaCCH()UIIMPOBAIIN HH-
¢opmaruBHble SNP, 110 KOTOpPBIM MaTh TOMO3UroTHa (reHotun AA), a miox rereposuroreH (resorun AB). Co-
OTBETCTBEHHO, ajulellb A OyAeT MpeacTaBIsTh COO0H ajuiens, 00Kt U1t MaTepH 1 IJI0Ja, U ajenb B sBisercs
cnenn(UIecKuM IS TII0A.

Comocraiisttot annenbhable oTHomeHns PHK-SNP u o6miue konnenTpaiuu pasusix PHK-TpanckpunTos B
MaTEPHHCKOHN TIJIa3Me ¢ OTHOCHUTEJIbHBIMU TKAaHEBBIMH YPOBHIMH dKCIpeccHH (TUTAlleHTa/KISTKA KpoBH) (ur.
7). ABTOpBI HabmOgANMH, 9TO ayuienabHoe oTHomeHne PHK-SNP B mmasme Xopomio kKoppenupyer ¢ OTHOCHTEIb-
HBIM TKaHEBBIM ypoBHeM dKkcmpeccnu (koadduimenT Crupmena R = 0,9731679, P = 1,126e-09). Onnako 00-
WA YPOBEHH B IIa3Me HE KOPPEIHUPOBAI ¢ TKaHEBOM 3kcnpeccueit (koadpdurnuent Crmpmena R = -0,7285714,
P=0,002927).

[ToMuMo aHanM3a SKCIPECCHH Y TUIOJA YKa3aHHBIH CII0CO0 MOXKET TaKKe IPUMEHSTHCS I POoQHINpOBa-
HUS 9KCIIPECCHH Yy MaTepH. B ykazaHHBIX 00CTOSATENHCTBAX MOTYT HCIIOJIB30BaThcd MH(popMaTuBHBIE SNP, 110
KOTOPBIM Math reTepo3uroTHa (reHotun AB), a mox romosurorer (renotun AA). B Takom cirydae amnenbHoe
otHomenne PHK-SNP moxer OBITh pacCUUTaHO MyTEeM ACICHHS MOJCYATAHHOTO KOJMYCECTBA CICIHU(PUICCKIX
MaTepUHCKHUX aJUIeJied Ha MOJCYMTaHHOE KOJIM4YecTBO obOmero amwrens. Ha ¢wur. 8 mpencraieHa 3aBHCHMOCTB
amenpHbIX oTHomeHn PHK-SNP u o0mux ypoBHEH B Iia3Me pa3HBIX T€HOB, COAEPIKAIMNX HHOOPMATHBHbBIE
SNP, 1 OTHOCHTEIHLHOTO YPOBHS TKaHEBOH dKCIpeccHur (KIETKH KPOBW/TUIAIIEHTA). ABTOPHI HAOIIOAAIN BhIpa-
JKEHHYIO TIOJIOKUTEIBHYIO CBSI3b YPOBHS TKaHEBOH dKcIpeccuu W amienbHoro otHomeHuss PHK-SNP B mate-
puHCckoii ma3me (koaddunment Crnupmena R=0,9386, P<2,2e-16), HO He oOmMX YpPOBHEH TPaHCKPHUIILIUH B
mia3me (kodpumment Crimpmena R=0,0574, P=0,7431).

PHK-TpaHCKpUNTHI, aJiebHbIe OTHOIICHUs coaepxamuxcsi B Hux PHK-SNP u ypoBHHM B mazme mpen-
cTaBiIeHbI B Tabiumax Ha ¢ur. 9 u 10.

2. Cpasuenue amnensHoro otHomenust PHK-SNP B marepuHckoil mina3me s cirydaeB OepeMEHHOCTH C
MPEeIKITAMIICUEH U KOHTPOJIBHBIX CIydaeB

Jlist 1ByX ciydaeB ¢ CyOBbEeKTaMH - OEpeMEHHBIMH KEHIIMHaMU nonydanu B cpexHeM 117 901 334 neob-
paboTaHHBIX (PparmeHToB (Tabdn. 3A). AmnensHoe oTHOmeHHe PHK-SNP moacoBOKYMHOCTH IUPKYIHUPYIOMIAX
TPaHCKPHIITOB, HECYIIHX crierpuIecKie MarepuHckue amiean SNP, cpaBHUBaIM JUIsl citydast IPEIKIaMIICHH C
mo3aHUM HadasioM B TpeTbeM Tpumectpe (PET), 5641, m cOOTBETCTBYIOIIETO €My IO TE€CTAI[MOHHOMY CPOKY
KOHTpoJIbHOTO ciy4asi, 7171. Kak BugHo u3 ¢ur. 11A, anmnensusie otHomennss PHK-SNP mis yka3zaHHBIX TpaH-
CKpPHUIITOB OTpaXKaroT oTymyaromnuecs npodumu B caydae PET u B KoHTponbHOM citydae. BaxHo, uTo mpoduib
aimenpHbIX oTHOIeHNH PHK-SNP otnmuvaercs ot mpoduns ypoBHEH TpaHCKPHUIIIIAU B TUIa3Me, KaK BHIHO W3
¢ur. 11B. D10 mpeanonaraer, 94to aHanu3 aurenbHBIX oTHomeHH PHK-SNP B MarepuHCKOM TUTa3Me MOKET
WCTIONb30BaThCS B KAaueCTBE MOTOJHHUTEIHHOTO TOKazaTens i Jiydmed muddepennuanuu ciaydaes PET u
HOpMaJBHBIX OepeMeHHocTeH. Yncno nHGpOpMaTHBHBIX TPAHCKPHUIITOB MOKET OBITH JOMOJIHUTEIBHO YBEIHUCHO
Ipy yBenudeHnH yrcia nHpopmaruBabix SNP, kak nmokazano Ha npumepe cpaBHenus ciydast PET, 5641, u apy-
TOro KOHTPOJIBHOTO CIy4asi HopMalbHOU OepeMeHHOCTH, 9356 (dur. 12A u 12B). Amnensable oTHOIIeHUs: PHK-
SNP u yposens B uiiazme PHK-tpanckpunros, npeacrasinenusie Ha ¢ur. 11 u 12, npuBeneHs! B opMe TabIHIBI
Ha ¢wur. 13 u 14 cOOTBETCTBEHHO.

Ta6mmma 3A. O6o01meHHbIe pe3yapTaThl BelpaBHuBanus punoB PHK-seq

TIpeasapuTebHO
_Tun Obpasen HeoGpaboran- 06paboTaHHEIE? %) Kaprupy- . (%)?
obpasua HBIC PHIBI €MBIC PHIBI
pums
Marepun- 5641
cKas 119 902 178 30 106 800 25,11% 4001376 13,29%
(IIpeskmamncs)
mIa3sMa
Marepun- 7171
cKas 115 900 490 29 160 920 25,16% 1397345 4,79%
(KOHTPOJIb)
ma3sMa

a. OcraBIuecs puibl MOCIE YAAICHHS 9aCTO TOBTOPSIIOLIMXCS PUIOB.
b.% HE0OpabOTaHHBIX PHUIOB.

c. CMm. monomHUTENHHYIO Tabd. 2B ¢ mompo6HOH pacmudpoBKOH.

d. % npenBapuTebHO 00pabOTaHHBIX PHIIOB.
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Ta6mmua 3B. O600menHbIe pe3ynbTaThl BelpaBHUBaHuS punoB PHK-seq

Tun O6pase Orobpauneie | TIpuromHsie At OK30H Hurpon MexrenHas
obpasua pasent puasr® ananm3a puas” (%) (%) obacts (%)°
Marepun 5641

cKas 2579163 1422213 44 87% 12,32% 42.80%

(TTpesxmammcnst)
miazMa
Marepun 171
cKas 790 735 606 610 37,69% 16,09% 46,22%
(KOHTPOB)
miazMa

a. OToOpaHHbIe PUIBI IPEACTABIISIOT B OCHOBHOM sepHble U MuToxoHapuansaeie pPHK n TPHK
b. [IpurogHeIe T aHATU3a PUABI = 00IIEE YHCIO KAPTUPYEMBIX PUIOB - OTOOPAHHBIC PH/IBL.
¢. % pUIOB, BEIPABHUBAIOIIMXCS ¢ 00IaCTIMHU BHE 3K30HOB M HHTPOHOB pe(ePEHCHBIX TCHOB.

III. Cnoco6 ompeeneHus TUIOHOTO WK MaTeprHCKOTo Biaga PHK

A. Crioco0

Ha ¢ur. 15 npencrasien cnoco6 1500 ompeneneHust B MOJy4eHHOM OT CyOBeKTa -OepeMeHHOI MIomoM
skeHIUHBI 00pasie yactn PHK 1utogHoTro mpoucxokaeHus. YKa3zaHHBIA 00pa3er] MOKeT OBITh IMOJIYYEeH U IOJ-
TOTOBJICH COTJIACHO MPHUBEISHHOMY BEIIIIe 1151 crtocoba 300 omucaHuro.

Ha stane 1501 momydatoT COBOKYITHOCTh PUIIOB cekBeHHpoBaHwsl. Ha srame 1502 yka3aHHBIE pHIIBI CEKBE-
HUPOBAHUS BBIPAaBHUBAIOT C pe(epeHCHON MOCIeI0BATEIHHOCTRIO. YKa3aHHBIC dTAlbl MOTYT OCYIIECTBIIATHCS
COTJIACHO TpHBeNieHHOMY BbIIe Jyist 3TanoB 301 u 302 onmcaHuIo.

Ha stame 1503 naeHTHGUIMPYIOT OMH WM OOJIbIIEe KOTUIESCTBO HH(POPMATHBHBIX MATEPHUHCKUX JIOKY-
coB. Kaxnplii WH(GOPMATHBHEIA MATEPHHCKUH JIOKYC TOMO3UTOTEH Y IUIOAA MO COOTBETCTBYIOIIEMY MEPBOMY
QJUIENIO M TETEPO3UTOTEH Y CyObeKTa - OEpeMEHHOH KEHIINHBI TI0 COOTBETCTBYIOLIEMY IIEPBOMY AJIJIEIIO U CO-
OTBETCTBYIOIIIEMY BTOpOMY aiuiento. [IepBbIii ajutenb, COOTBETCTBEHHO, SIBIISCTCS OOIIMM JJIsl MATEpU U IUIOJA, a
BTOPOU allIeNb SBISCTCS CHCIMMUICCKIM MaTepUHCKUM. MH(QOpMaTHBHBIC MaTEPUHCKUE JOKYCHI MOTYT OBITh
UICHTU(QHUIMPOBAHBI COTJIACHO IPUBEICHHOMY BHIIIe I 3Tana 303 omucaHuio.

Ha stane 1504 otbuparor nHGOpMaTHBHEIE MaTEpPUHCKUE JIOKYCHI, coriacHo srtamy 304, 1 naeHTHUIN-
PYIOT OIMH WK OOJbIIee KOJMYECTBO OTOOPaHHBIX HHPOPMATHBHBIX MAaTEPUHCKUX JIOKYCOB. PUIBI CeKBEHUPO-
BaHUs 00pabaTHIBAIOT HA YPOBHE MHAWBHIYAIBHBIX OTOOpaHHBIX Ha dTamax 1505-1511 uadopmMaTHBHBIX JOKY-
coB. Ha stamax 1505 u 1506 onpenensroT epBoe YUCIO U BTOPOE YUCIIO JUIA KaXIOTO OTOOPaHHOTO HH(pOpMa-
THBHOTO MaTEPUHCKOTO JIOKyca. [lepBoe uncio onpenensroT Ha dtane 1505 kak 4nucio pujoB CEKBEHUPOBAHMS,
BBIPABHUBAIOIIUXCS C YKa3aHHBIM JIOKYCOM M COJEpPKAIIUX COOTBETCTBYIOIIMHA HEPBBIA aimiens. Bropoe wmcio
onpenensaoT Ha 3tane 1506 Kak YUCIIO PUIOB CECKBCHHPOBAHUS, BEIPABHUBAIOIINUXCSA C YKa3aHHBIM JIOKYCOM U
CoJIepKallluX COOTBETCTBYIOIIUN BTOpoi amens. Jtanbl 1505 u 1506 MOryT OCyIIeCTBISITBCS aHAIOTUYHBIM
stamam 305 u 306 06pa3om, COTIIACHO OMICAHUIO BHIIIIC.

Ha stane 1507 BBIYHCISIOT CyMMY YKa3aHHOTO IIEPBOTO YKCIIA U YKa3aHHOTO BTOPOTO YUCIIA IS KaXIOTOo
HHPOPMATUBHOTO MAaTEPUHCKOTO JIOKyca. YKa3aHHAs CyMMa MOXET OBITh SKBHBAJICHTHA OOLICMY YHCITY PUAOB
CEKBCHUPOBAHWS, BRIPABHUBAIOIINXCS C YKa3aHHBIM JIOKycoM. Ha atame 1508 BBIYHCISIOT MaTEpUHCKOE OTHO-
[IEHHE MyTeM AEJICHHS BTOPOTO YHCJIa Ha YKa3aHHYI0 cyMMy. MaTepHHCKOEe OTHOLICHHE JAaeT JIONI0 OT BCEX
PHUIIOB CEKBEHHPOBAHUS, BRIPABHUBAIOMINXCS C KOHKPETHBIM JIOKYCOM, KOTOpPBIE COAEPKaT BTOPOH (criermdmye-
CKHI JJISI MaTEPH) aJIeb.

Ha srane 1509 ompenensior ckausp. YKa3aHHBIA CKAIAp OTpa)kaeT OOIIWI ypOBEHb DKCIIPECCHH B OTO-
OpaHHOM HMH(POPMATHBHOM MAaTEPHHCKOM JIOKYCE OTHOCHUTEIHFHO SKCIPECCHH COOTBETCTBYIOIIETO BTOPOTO alie-
751 y cyObeKTa - OepeMeHHOH »eHIUHbl. COTIIacHO HEKOTOPHIM BapHaHTaM peaM3alliy, eclid nHpopmarus 0o
IKCIPECCHH JBYX aJuTeNiell y CyObeKTa - OepEeMEHHOM KECHITHHBI H3BECTHA HIIH MPEIIONIAracTCs, YTO IKCIPECCHS
CUMMETPHYHA, YKa3aHHBIN CKAIAP MPUOTU3UTEIHHO paBeH 2. COrJacHO APYTMM BapHaHTaM pealli3alii 3Hade-
HHUC YKa3aHHOTO CKaJspa MOXKET OTJIMYATHCS OT 2 W YUYHTHIBATH aCHMMETPHUYHYIO TCHHYIO dKcmpeccuro. [lo-
CKOJIbKY OOJIBITMHCTBO JIOKYCOB 9KCIPECCHPYIOTCS CUMMETPHYHO, IOMYIICHHE O CHMMETPUH PUMEHUMO.

Ha »Tame 1510 MaTepuHCKOE OTHOIICHHE YMHOXKAIOT HA CKAJSIp JUISA MOJyYCHHS MAaTCPHHCKOTO BKJIAJA.
MatepuHCKHI BKIIaJ OTPaxkaeT B 0OTOOPAHHOM HH()OPMATHBHOM MATEPHHCKOM JIOKYCE JOJI0 PUIOB CCKBEHUPO-
BaHUs (WK, COOTBETCTBEHHO, Moo PHK B ykazanHOM 00pasiie), BHECEHHYIO MaTepblo. BrunTanne MaTepuH-
CKOTO BKJIQJa W3 €AWHUIIBI JaeT IUIONHBIN BKIJIAJ, WIIM JOJIO PHIIOB CEKBEHHPOBAHMSA, BHECEHHYIO IiogoM. Ha
arane 1511 BRIYUCIAIOT MIIOHBIA BKJIAJ IJIsT OTOOpaHHBIX HHPOPMATHBHBIX MATEPHUHCKUX JIOKYCOB.

Ha srane 1512 B o6Opasue ompenemnstor dyacth PHK, nmpoucxomsanryro oT tuioma. Yka3zaHHas 4acTh MpeI-
CTaBIsAET cOOOH cpenHee 3HaYCHHE IUIOMHBIX BKJIAJOB U OTOOPAHHBIX HH(OPMATHBHBIX MAaTEPHUHCKHX JIOKY-
coB. CorracHO HEKOTOPHIM BapUaHTaM pealM3alliil YKa3aHHOE CpPElIHEEe 3HAUCHUE B3BCIIMBAIOT, HATIPUMED, 110
CyMMaM, BBIYHCIICHHBIM JJI1 OTOOpPaHHBIX MH()OPMATHUBHBIX MATCPUHCKHUX JIOKYCOB. [IpM BBIYHCICHUU B3BE-
IICHHOT'O CPEIHEr0o 3HAYCHHS OMpEecNicHHAs Ha 3Tamne 1512 yacTh MOXKET OTpa)xkaTh OTHOCHTEIBHBIC YPOBHHU
9KCIPECCUH Pa3HBIX JIOKYCOB WJIM T'€HOB B 00pase.

Yactes PHK miogHOTO MpOUCXOXKACHUS B 00pa3iie MOKET OBITh BRIYUCIICHA JJISI OJTHOTO OTOOPaHHOTO WH-
(hopMaTHBHOTO MAaTEPUHCKOTO JIOKYCa, MHOTHUX TAaKHX JIOKYCOB WJIM BCEX TAKHX JIOKYCOB, JJISI KOTOPBIX MOTyYe-
HBI JaHHBIE CeKBeHUpoBaHMs. ClleyeT IMETh B BHIY, YTO yKa3aHHAS YaCTh OTPAKACT IMUPKYIUPYIOIINIT TpaHC-
KPHUIITOM y KOHKPETHOTO CyOBeKTa - OepeMeHHOH JKeHIIWHBI B MOMEHT BPEMEHH, KOTAa ObUT MOJIY4YeH yKa3aH-
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HBIIT 0Opasen. B Tom ciydae, ecnm 00pasiipl MOTYyYalOT OT CYOBEKTa B pa3Hble MOMEHTHI BPEMEHU Ha MPOTSDKe-
HUHM OEpeMEHHOCTH, HabOp OTOOpaHHBIX WH()OPMATHBHBIX MATEPHHCKHX JIOKYCOB, HACHTH(HUINPOBAHHBIX B
COOTBETCTBUU co criocobom 1500, MokeT BapbUpOBATh B Pa3HBIX 00pa3Iax, Tak ke kak 1 yacth PHK mmomnoro
TIPOMCXOXKICHUS, ONpeIeIeHHasi B yka3aHHBIX Jokycax. Yacte PHK mmomHoro mpoucxoxaeHus B 00pasiie Tak-
K€ MOYKET OBITh PAa3IMIHON Y pa3HBIX CYOBEKTOB, JaXe IIPH KOHTPOJIE CPOKA TeCTAIlNH W APYTHX (PaKTOPOB,
MOJKET OTIMYAThCA y CYOBEKTa, UMCIOIIETO CBA3aHHOE ¢ OepeMEHHOCTHIO HapyIICHHE, U 3T0POBOTO CyOBEKTa.
CoOTBETCTBEHHO, yKa3aHHAs 4acTh MOXKET CPAaBHUBATHCS C TIOPOTOBBIM 3HAUEHHEM JJISI TUATHOCTHPOBAHHUS Ta-
KOTO HapyIICHUS.

CornacHO HEKOTOPBIM BapHaHTaM peaau3allid IOPOroBOE 3HAYEHUE ONPEAEISAIOT MyTeM OCYLIECTBICHUS
crnioco6a 1500 ¢ mpuMeHeHrneM 00pa3LoB OT OJJHOTO MM OOJIBIIETO KOJIMYECTBA 3/I0POBBIX cyObekToB. Cornac-
HO HEKOTOPBIM BapHaHTaM peajlM3alliy AUArHO3 CTABAT, €CJIM YKa3aHHAs 4acTb IIPEBBIIIAET OPOrOBOC 3HAYE-
HHE WJIM MEHBIIIE TIOPOTrOBOr0 3HAYCHUS Ha JI00YI0 BEJIMUMHY WM Ha BEJIMYMHY, NPEBBIIAIONIYIO OINPEaEIeH-
HBII I0MTyCcK. YKa3aHHOE CpaBHEHHE MOXET BKJIIOYATh BBIYHMCIICHUE PA3HOCTH WM BBIYHMCIEHHE OTHOLICHUS Me-
xny yactbio PHK, nmpoucxozsimiet ot miona, y cyobekra - 0epeMeHHON >KEHIIMHBI, U TIOPOTOBBIM 3HAYEHHUEM.
CoriacHO HEKOTOPHIM BapHaHTaM peaM3alliy CpaBHEHUE BKIIFOYAET OLIEHKY TOTO, OTIMYACTCS JIA CYIIECTBEHHO
gacth PHK, mpoucxossmias ot miona, y cyobekTa - OepeMeHHON KeHITUHBI OT HAOJII0IaeMOM y 3I0pOBBIX Oe-
PEMEHHBIX JKCHIITMH B aHAJIOTHYHBIC TIEPHUOIBI TeCTAIINH.

Yacte PHK mmomHOTO TPOMCXOXKIEHUS B 00pa3Ie Takke MOXKET OBITh OIpeesieHa IMyTeM HCCIeI0BaHUs
MHPOPMATUBHBIX JOKYCOB IUToa. B KaxmoM MHGOPMATHBHOM JIOKyCe TUTOJIA OIICHKA YKa3aHHOM 4acTH MOXKET
OBITH TOJTyYeHA ITyTEM, BO-TIEPBBIX, BEIYMCICHISI OTHOIICHUS [UIA TUI0/a, KOTOPOE MPEACTABISAET COOOH YHCIO
PHUIIOB CEKBEHHPOBAHMS, COAEPKALIMX BTOPOH (crenuduYecKuil NMIOAHBIN) ajulelib, pa3feieHHoe Ha olriee
YHCIIO PUJOB CEKBEHHPOBAHMS. B 3TOM cilydae BKNaj IUIOJa pPaBeH IUIOJHOMY OTHOLICHHIO, YMHOXKEHHOMY Ha
CKaJIsIp, OTPaKarOLIHi OTHOCUTENIHLHBIE YPOBHH IKCIIPECCHN YKa3aHHBIX JBYX aJuleNeH y rioa.

CooTBeTCTBEHHO, BapHaHT criocoba 1500 MoXeT oCyIIeCTBIATHCS IIyTeM HICHTU(PHKAIME HHPOPMaTHB-
HBIX JIOKYCOB ILIO/Ia, OTOOpa yKa3aHHBIX JIOKYCOB, BBIYHMCIICHHS IUIOJHOTO BKJIAAa ISl KQKAOTO OTOOPaHHOTO
JIOKyCa M YCPEeOHEHHUS IUIOAHBIX BKIIAJOB Ui OTOOpPAHHBIX JOKYCOB. IIpn HE0OXOAMMOCTH MPOUCXOIAIIAs OT
mioga dacte PHK, ompenenennas ¢ momorpio crioco6a 1500, MoXeT OBITh pacuiupeHa IyTeM YCpEIHEHHS
TUTOTHBIX BKJIQJOB, BEIYMCIIEHHBIX JJISI OTOOPaHHBIX HH()OPMATHBHBIX MAaTEPUHCKUX JIOKYCOB U IUIOJHBIX BKJIA-
JIOB, BBIYUCIICHHBIX JUII OTOOpPaHHBIX MH()OPMATHUBHBIX JIOKYCOB IUIOAA. BEIYUCIICHHBIE OMMCAaHHBIM CIOCOOOM
CpeIHHe 3HaYCHHUS MOTYT OBITh B3BEIICHHI IS y4eTa BapHaIlMi YUCIa PUIOB CEKBEHHPOBAHUS B Pa3HBIX JIOKY-
cax, JJIs yBEIMUYEHHs Beca CIEHU(PUISCKIX MATCPUHCKHUX WIN CHENU()UISCKUX IUIOTHBIX JIOKYCOB H T.I. TPH
HEO0OX0UMOCTH.

B. ITpumepst

1. UneHTHduKanys 1 oneHKa MPOMCXOAAIIEro OT IUI0Ja U OT MaTepy TPAHCKPUITA B MATEPUHCKOH I1a3Me

WudopmaTnuBHbIE TeHBI, ONPEICICHHBIE KaK TeHbI, COJepIKalIlUe 110 MEHBIIEH Mepe OJJ1H NH()OPMaTUBHBIH
SNP, cHauana uaeHTHQUIMPOBAIN Ha OCHOBAaHWY JaHHBIX T€HOTHITMPOBAaHUs. B NByX ciydasx OepeMeHHOCTH
Ha paHHUX CPOKax OBIJIO AOCTYNMHO Beero 6714 u 6753 nHdopMaTUBHBIX TEHOB ISl UCCIEOBAHNS OTHOCHTEIb-
HBIX MPOIOPIMHA BKJIAI0B IUIOJIa U MaTepH, COOTBETCTBEHHO (dur. 16 u 17). B n1Byx ciydasx OepeMeHHOCTH Ha
MO3HUX CPOKax OBLIO JOCTYMHO Bcero 7788 m 7761 mHPOPMATUBHBIX TEHOB IS MCCIEAOBAHUS OTHOCHUTEIb-
HBIX TIPOTIOPIINI BKJIAOB IUTOJIA M MAaT€PH COOTBETCTBEHHO. /Iy M3MEpeHUs] OTHOCHUTEIFHON NOJH ILIOTHOTO
BKJIaJ]la B MAaTEPUHCKON TiazmMe aBTOpbl oTOMpanu PHK-TpaHCckpunThI, coaepkamuecs B KOTOPhIX CHemudude-
CKHe U TUTO/Ia aJuTelTd TIOKPBIBaJ MO MeHbIner mepe oawn pua PHK-seq B oOpasmax MaTepHWHCKOH TUIa3MBbI.
OTHOCHUTENBHOE COAEPIKaHUE TAKUX TPAHCKPUIITOB IIOJHOTO MpoHcXoxaeHus coctasisio 3,70 u 11,28% Ha
PaHHUX W MO3JHHUX CPOKaxX recTallii, COOTBETCTBEHHO. C NMPUMEHEHHEM aHaJIOTMYHOI'o MOAXoaa ObUIO ycTa-
HOBJICHO, YTO OTHOCHUTEJIbHBIE MPOIIOPIIMY MaTEPHHCKOTO BKJIaJa B KPOBOTOK, HCCIICIOBAHHBIE C MCIIOIb30BaHHU-
eM crnenupudeckux matepuHckux amieneir SNP, cocrasmsror 76,90 u 78,32% Ha paHHUX W MO3JTHUX CPOKAX
TeCTaIlUH COOTBETCTBEHHO (ur. 18A).

2. CpaBHEHHE OTHOCUTENIBHBIX BKIa10B uona 1 Matepu B PHK-SNP s ciryqaes 6epemennoctu ¢ PET u
KOHTPOJIbHON OepeMEHHOCTH

ABTOpPHI HCCIIEOBATIN OTHOCUTENFHBIC BKIABI II0ga U MaTepu B TpaHCKpuNT GNAS, neTeKTupyeMslii B
oboux ciydasx, kak PET, 5641, Tak ¥ B COOTBETCTBYIOIIEM €MY II0 T€CTAIIMOHHOMY CPOKY KOHTPOJIBHOM CIY-
qae, 7171. B tpanckpunte GNAS mpucyrcTBoBan nHGopMmatuBHbI SNP-caiiT, comepkammii crienuduaeckue
st Tioa amtens SNP B nokyce rs7121 B cimydae 5641; Ha Tom ke SNP-caiite B cimydae 7171 mpucyTcTBOBaI
cnennpudecknii g matepu amwiens SNP. PaccuntaHHble OTHOCHTENBHBI BKIABI IUI0OAA M MAaTEPH U yKa3aH-
Horo SNP-caiita B ciryuae 5641 cocraBunu 0,09 u 0,91 coorBerctBeHHO. C Ipyroil CTOPOHSBI, yAEIbHbIE BKJIAIBI
ioja u Matepu it Toro ke SNP-caiita B ciryqae 7171 cocrasunu 0,08 1 0,92 cootBerctBeHHO (dur. 19). Io
CPaBHEHHUIO C KOHTPOJIbHBIM citydaeM 7171 naOmronmanochk yBenmdeHue Ha 12,5% OTHOCHTENBHOTO IUIOTHOTO
BKJIaJa U yMmeHblienue Ha 1,09% OTHOCUTETH,HOrO0 MaTEpPUHCKOTO BKJIaJa B YKa3aHHBIN TpaHckpunT. UHTepec-
HO, 4TO B citydae 5641 s yka3aHHOro TpaHCKpHNTa aeTekTupoBanu yBenudenue FPKM na 21% otHOCuTENnsHO
7171.
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IV. Crioco6 ompeneneHuss reHOMHOTO JIOKyca KaK MATePHHCKOTO HJIH TUIOJHOTO MapKepa

A. Crioco0

Crioco6 2000 ompeaeneHus: TOTO, 9TO TEHOMHBIN JIOKYC SIBJISIETCS MATEPUHCKUAM WIJTH TUIOJAHBIM MapKepOM,
npencraieH Ha Gur. 20. YKa3aHHBIN cIOc00 BKIIIOYAET aHAIHM3 00pa3Ia, MOTyIeHHOTO OT CyObeKTa - OepeMeH-
HOW TITOJIOM >KCHIIMHBI. YKa3aHHBIH 00pa3ell MOKeT OBITh 00pa3ioM IIa3Mbl MATEPUHCKOW KPOBH, U COJNEPIKUT
cmech Monekyn PHK marepurckoro mnmm mmogHoro nponcxoxkaeans. O6paser; MoKeT OBITh MOJTydeH W IOArO-
TOBJICH KaK 00Cy»KaaeTcs Boite s criocoda 300.

Ha stane 2001 mosrydatoT COBOKYITHOCTh PUIIOB cekBeHHpoBaHwus. Ha srame 2002 yka3aHHBIE PHIBI CEKBE-
HUPOBAHUS BBIPABHUBAIOT C PeepeHCHON MOCICIOBATEIBHOCTRIO. YKa3aHHBIC 3TAllbl MOTYT OCYIIECTBISTHCS
Kak ornucaHo BbIe i 3tanos 301 u 302.

Ha srane 2003 uneHTUQUIMPYIOT OMUH MM OOJblIee KOJMYECTBO MH(OPMATHBHBIX JIOKYCOB. Kaskmblid
JIOKYC TOMO3UTOTEH y MEPBOTO OOBEKTA MO COOTBETCTBYIOIIEMY MEPBOMY AJUICIIO M FETEPO3UIOTEH Y BTOPOTO
00BEKTa TI0 COOTBETCTBYIOIIEMY IIEPBOMY aJUICTI0 M COOTBETCTBYIOLIEMY BTOPOMY ajuiento. [lepBbiii 00BEKT
IpeJCcTaBIsIeT co00i cyOBheKTa - OEpEMEHHYIO JKCHINUHY WM IDIOM, U BTOPOH OOBEKT MPEACTABIACT COO0H ApyY-
roil 00BEKT U3 CyObeKTa - OepeMeHHOMN JKESHITUHBI U T107a. THQOpMaTHBHBIE JTIOKYCHI MOTYT OBITh HICHTHU(H-
IIUPOBaHBI COTJIACHO MPHUBEACHHOMY BEIIIIe Jyis dTana 303 omucaHuio.

Ha stame 2004 otOuparoT nHOOpPMATHBHEIE JIOKYCHI TAKUM k€ o0pa3om, kak Ha aTare 304, u uaeHTudu-
IIUPYIOT OJIMH WK OOJbIIIee KOJMIECTBO OTOOpAaHHBIX HHPOPMATHBHBIX JTOKYCcOB. COTIIacCHO HEKOTOPHIM BapH-
aHTaM peaM3aIiy JJI1 0TOOpa pacCMaTPHUBAIOT TOJIHLKO MH(POPMATHBHBIE JIOKYCHI, npeacTapisitonue SNP. Co-
TJIACHO OJTHOMY W3 IPUMEPOB peau3aliy YKa3aHHOTO crocoba 0ToOpaHHbIe MH()OPMATHBHEIE JIOKYCHI BKIIFOYA-
mu uHpopMmaTuBHEIe SNP, comepikaiiue Mo MEHBIICH Mepe OUH PHI TOCIEI0BAaTSILHOCTH Ui amnens "A" u
OJIMH PUJI IOCTIeA0BATENBHOCTH A ayens "B" B MmaTepuHCKO ma3me.

3areM puIbI CCKBCHUPOBaHUS 00pabaThIBAIOT HA YPOBHE WHAMBHIYAIBHBIX OTOOpPaHHBIX Ha dTamax 2005-
2008 uapopmatuBHBIX JIoKycoB. Ha stamax 2005 u 2006 onpenemnsoT nepBoe Yruciao U BTOPOE YUCIIO IS KaX-
JIOTO OTOOPAaHHOTO MH(POPMATUBHOTO JIOKyca. YKa3aHHOE IIEPBOC YUCIIO ONpenesitoT Ha dtame 2005 kak 9ucio
PHUIIOB CEKBEHUPOBAHISI, BEIPABHUBAIOIINXCS C YKa3aHHBIM JIOKYCOM M COAEP>KaIllNX COOTBETCTBYIOIINN MEPBBIA
ajienb. YKa3aHHOE BTOPOE YHCIO ompeaelsitoT Ha 3tarme 2006 Kak 4UCIIO PUIOB CEKBEHHUPOBAHUS, BHIPABHHU-
BAIOIIUXCSI C YKa3aHHBIM JIOKYCOM M COJIEPKaIX COOTBETCTBYIOMIUI BTOpO# amtens. Dtambsl 2005 u 2006 mo-
TYT OCYIIECTBIIATHCS aHAJOTHYHO ONTUCAHHBIM BhImIe 3Tarnam 305 u 306.

Ha »Tame 2007 BBIUMCIIAIOT OTHOIICHHE YKAa3aHHOTO IIEPBOTO YHCIa M YKa3aHHOTO BTOPOTO YHCA TS Ka-
JKIOTO OTOOPaHHOTO WH(OPMATHBHOTO JIOKYyca. YKa3aHHOE OTHOIIEHHE OTPAXKAeT OTHOCHTEIBHYIO PaclpocTpa-
HCHHOCTH PUIOB CEKBCHHUPOBaHUS (M, TAKMM 00pa3oM, TPaHCKPUIITOB B 00pa3iie) coAepIKaliue MepBhIi amieib
1 BTOpOH ayens. CorllacHO HEKOTOPBIM BapHaHTaM peallu3allii YKa3aHHOE OTHOIICHHUE PACCUUTHIBAIOT MPOCTO
KaK MEepBOC YKCIIO, pa3feliCHHOS HAa BTOpOE YHcio. Takoil pacyeT JaeT YUCIIO PHIOB CCKBCHUPOBAHWUS JJIS 00-
IIETO aJUIeNs B BUJAC MHOXCCTBA PHUIOB CEKBCHUPOBAHUS I CHENU(UICCKAX MATCPUHCKUX WIH crenupude-
CKHUX IUIOJHBIX ajuteNield. YKa3aHHOC OTHOIICHUE, MM 00pPaTHOE eMY, MOKET CUUTATHCS AJUICIbHBIM OTHOIICHH-
eM, a U1t SNP-1tokycoB - aymensHbiM oTHoteHrnem PHK-SNP.

CoryilacHO HEKOTOPBIM BapHaHTaM pean3anud s nHGopMaTuBHEIX SNP, KOTOphIe BKITIOYAIOT CIIEIU(H-
geckne MatepuHckue autenn SNP, amrensHoe otHomenne PHK-SNP mist kaxxmoro SNP BBIYHCIISIOT KaK OTHO-
menne "cienuduueckuil I MaTepH ajuienb:o0mmid autens”. C Apyroit cTopoHsl, a1 HHGOPMAaTUBHBIX SNP,
KOTOpBIC BKJIIOYAIOT crienuduaeckue s tiofa amiesn SNP, amnensHoe otHomenne PHK-SNP moxeT ObITh
paccUMTaHO KaK OTHOIIeHHE "crienu(pruuecKuii TII0HBIN ajuieNnb:00mmid ayutens”. B oTimaue ot aHanm3a reHHoH
9KCIPECCHH, TP KOTOPOM HOPMHPOBAHHE JAHHBIX SBISICTCS 00S3aTCIBHBIM yCIOBUEM, aHAU3 aJUICIBHBIX OT-
HomreHnii PHK-SNP He TpeOyet HOpMUpOBaHMS JaHHBIX, U BHOCUTCS MEHBIIAS! CHCTEMaTHYECKast OTPEIIHOCTb.
JUJIss TpaHCKPHIITOB, coAepKamux Ooyiee ogHOro MHPopMaTUBHOrO SNP, MOXET OBITH PacCYMTAHO AJIICIBHOE
otHomenne PHK-SNP s kaxknoro caiira napopmaruBHOro SNP 1 MOXeT OBITh BBIYMCIICHO CpeIHEE ajlleiib-
Hoe otHomeHnue PHK-SNP na tpanckpunr.

Ha stame 2007 OTHOIIEHHWE MOXKET, KaK BapHAHT, ObITh PACCYMTAHO KaK BTOPOE YHCIIO, Pa3JCICHHOC Ha
CyMMY yKa3aHHOTO IIEPBOTO YHCIIA M YKa3aHHOTO BTOPOTO YHCia. B 3TOM cirydae ykazaHHOE OTHOIIEHHE Tpe-
CTaBIISIET YHCIIO PHIOB CEKBEHHPOBAHUS IS CIIEHU(HUIECKOTO MATEPHHCKOTO WM CIICIIU(PIYECKOr0 IS TUI01a
aJuiessl B BHJIE JIOJHM OT BCEX PHUIOB CEKBEHHUPOBAHUS B YKa3aHHOM JIOKyce. B ciyuae amneneii "A" u "B" yka-
3aHHOE OTHOIIICHHE MOXET OBITh BBIPAKEHO KaK

OtHomenue st ayuiens B = mopcuntaHHOE KOTMYECTBO ayiiess B / (moacunTaHHOE KOJTHMYECTBO ayiess A
+ MOJICYNTAaHHOE KONNYIECTBO ajuies B)

TeopeTrnvecku A TPAHCKPUIITA B TIa3Me, BHOCHMOTO UCKIFOUUTENFHO TUIOJOM WIIH MAaTephio, OTHOIIIC-
HUE Jis awens B nomkHO ObITh paBHO 0,5 MpH IpeANoIoKeHHH 00 aenecnenupuaeckon sxcnpeccun. Jpy-
THE CITOCOOBI BEIYHCIICHUS YKa3aHHOTO OTHOIICHUSI Oy TyT MOHSATHBI IS CIICIUANIMCTA B JAHHOW 00JIacTH TEXHU-
KU.

Ha srane 2008 oToOpaHHbIil HHQOPMATUBHEIH JIOKYC OINPEEISIOT Kak MapKep, eClii yKa3aHHOe OTHOIIIe-
HHUE TPEBBINIACT MOPOroBoe 3HaucHue. COrlIaCHO HEKOTOPHIM BapHAHTaM PEalU3alliyl TOPOrOBOC 3HAUCHHUE CO-
cTaBisier oT nmpuoymsuTensHo 0,2 no npubmmsuTensHo 0,5. CorlacHO HEKOTOPHIM BapHaHTaM pealiu3alldd To-
poroBoe 3HadeHHe coctaBisieT 0,4. CoriacHO OJJHOMY K3 TIPUMEPOB peaTn3alii YKa3aHHOTO CTiocoba moporo-
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BOE 3HAYEHUE I OTHOIIEHUs ajutelist B Obio onpeneneHo kak > 0,4 mist PHK-tpanckpunTa ¢ BEICOKMM TUTO/-
HBIM WJIM MaTepHMHCKUM BKJIAJIOM. YKa3aHHOE IIOpPOTOBOE 3HaYeHWE YUYUTHIBAJO pactpezenenue Ilyaccona u
pannommupoBanHblii 0TO0p punoB PHK-seq. CornmacHo HEKOTOPBIM BapHaHTaM pPEalM3alliy TOBOPHTCS, YTO
BKJIaJ ayuenst "B" sBIisieTcsl BBICOKUM, €CIIM YKa3aHHOE OTHOIIEHHE TIPEBBIIIAET IIOPOTOBOE 3HAYCHHUE.

Bricokoe aiiensHOEe OTHOIICHNE B KOHKPETHOM HH()OPMATHBHOM JIOKYCE MOKET YKa3bIBaTh Ha TO, 4TO (i)
YpOBEHb IKCIPECCHUU BTOPOTO ajuiels, win auiens "B, y TeTepo3uroTHOro MHANBHIYYMa BHIIIE, Y€M YPOBEHb
akcnpeccuu amrens "A" (T.e. aJutelb 3KCIPECCHPYETCs aCUMMETPUYHO), (ii) Oosee 3HAYWTENbHAS JOJS BCEX
PHK, BrIpaBHHBaIOMMXCS ¢ YKa3aHHBIM JIOKYCOM B MaTepHHCKOH IIa3Me, BHOCUTCS T€TEPO3UTOTHBIM HHIUBH-
JIyyMOM; WU cripaBeutuBhI U (i), U (i1). BeICOKOE anmienbHOe OTHOIIEHHE MOXKET TaK)Ke YKa3bIBAaTh HA CBSI3aHHOE
¢ OepeMEeHHOCTHIO HapyIIeHUE, €CIIN TeH, CBA3aHHBIN C YKa3aHHBIM HH(POPMATUBHBIM JOKYCOM, TTATOJIOTHIECKU
cBepxakcnpeccupyeTcs. COOTBETCTBEHHO, HEKOTOpPHIE BapHaHTHl peaM3aldd YKa3aHHOTO CIoco0a TakKe
BKJIIOYAIOT JMAarHOCTHPOBAHHE CBSI3aHHOTO C OEpEeMEHHOCTHIO HApYIICHHS Ha OCHOBAaHHM TOTO, ONpPEJENCH JIH
0TOOpaHHBIH MHPOPMATHUBHEIH JIOKYC KaKk MapKep BTOPOro 00beKTa (T.e. FeTepOo3UroTHOr0 MHANBUAYYMa). [Ipu
MOCTaHOBKE TaKOI'0 JHarHo3a MoporoBoe 3Ha4eHUE, UCIIOJIb3YEMOE [UIsl CPABHEHUS C AJIIEIBHBIM OTHOIICHHEM,
MOXeT OBITh OCHOBAHO Ha YPOBHSX TPAHCKPHIILIUMK B 00pa3lax Ia3Mbl, MOJTYYEHHBIX OT 3JJ0POBBIX OEPEMEHHBIX
CyOBEKTOB.

CoryiacHO HEKOTOPBIM BapuaHTaM peanm3anud crmocod 2000 MoXkeT Takke MPUMEHSITHCS IS OIIEHKH Yac-
1 PHK MaTepHHCKOTO MM ITUIOJHOTO TIPOMCXOKICHUSA B 00pasie, B KOHKPETHOM OTOOpaHHOM HH(OpMAaTHB-
HOM JIOKyce. YKa3aHHYIO OIIEHKY OCYIIECTBISIOT IIyTeM YMHOKEHHSI YKa3aHHOTO OTHOIICHUS PaCCUNTAHHOTO Ha
arane 2007 Ha ckasp. YKa3aHHBIN CKaJIAp OTpakaeT OOIINI YPOBEHb IKCIIPECCUH B YKa3aHHOM JIOKYCE OTHOCH-
TEJBHO SKCIPECCHH BTOPOTO JUIENS Y TeTEPO3UTOTHOTO WHANBUAIYYMA.

Hanpumep, ecnm BTopoii ("B") moncuuTeiBaeMblil B yKa3aHHOM cIIOco0€ aiiesb SBISIETCS CenUpUIecKuM
JUIS TUIOZIa, TOTAa OTHOIICHHE ajutens B, paccuntaHHOE Kak OIMMCaHO BBIIIE, OTPasKaeT YMCIO PUAOB CEKBEHHPO-
BaHMS ISl YKa3aHHOTO aJulesisi B BUJIE JOJIM OT BCEX PUIOB CEKBEHHPOBAHMS AJIsl OTOOpaHHOTO MH(OpMaTHBHO-
ro Jokyca. M3 puaoB cekBeHHMpOBaHUs, conxepxkamux oo ("A") amienp, HEKOTOpPbIE BHECEHBI MaTephio U
HEKOTOpBIE BHECEHBI IUIOJIOM. B TOM ciyuae, eclii OTHOCHTENBHBIE YPOBHH SKCIPECCUH CIIEIM(DUIECKIX U0~
HBIX M OOIIMX aJuleNiel y Turo/ia M3BECTHBI, HIM MOTYT OBITh OLIEHEHBI, OTHOLIEHHE ajuiensi B MoskeT ObITH Mac-
MTabMPOBAHO IS TIOYYEHHUS OICHKH OTHOCHUTEIFHOTO BKJIAJa IUIOJAa BO BCE PHUIBI CEKBEHHPOBAHUS I yKa-
3aHHOTO JIokyca. Ecim ammenm "A" u "B" akcnpeccupyroTes y Tuiofa OJMHAKOBO, CKIAP MPUOIM3UTEIHHO pa-
BeH 2. B 3ToM cirygae BRIYMTAaHHE OTHOCHTEIBHOTO IDIOAHOTO BKJIAJa M3 €IWHHIBI J1aeT (pPaKIUOHHBIA Marte-
PUHCKHN BKJIaI B PUIBI CEKBEHHPOBAHUS B YKa3aHHOM JIOKyCe. AHAJIOTHYHBIE PACYETHI MOTYT OBITH BHITIOTHEHBI
B CiTydae, eciu auiens "B" B 0oToOpaHHOM HH)OPMATUBHOM JIOKYCE SIBIISIETCS CTIEITUPUICCKUM MAaTEPUHCKUM.

B. Ilpumep: BeICOKHE BKIAbI IO U MaTepU

[Tpu ucnonp3oBanun noporosoro 3xHaueHus 0,4 aist ayuienst B corylacHO npuBeAeHHOMY BBILIE ONMCAHUIO,
BBICOKHH BKJIaJ| IUIOJja Ha PaHHUX CPOKax TeCTalHy (T.e. B IEPBOM M BO BTOPOM TPHMECTpax), Kak ObLIO0 0OHa-
pyxeHo, Habmomaercs aust 0,91% IMPKyIUPYIOMMX TPAHCKPUNITOB. YKa3aHHBIN NMPOIECHT YBEIHYUBAJICS 0
2,52% Ha Mo3JHMX CPOKax recraiuu (T.e. B TpeTbeM TpuMectpe). [Ipu aToM BeICOKHIt BKJIa MaTepy HaOoaa-
cst s 42,58 u 50,98% TpaHCKPUNTOB HA PaHHMX M ITO3HUX CPOKax TeCTalliy COOTBETCTBEHHO (dur. 16, 17, n
18A).

V. Ucnons30BaHne TEHOB ISl JMATHOCTUKY CBSI3aHHBIX C OEPEMEHHOCTHIO HApYIICHHUH

A. Csi3aHHBIE C O€PEMEHHOCTHIO TEHBI

Taxke mpemiokeH crmocod HUACHTH()UKAIMN CBS3aHHBIX C OSPEMEHHOCTHIO TEHOB. YKa3aHHBIA CIIOCOO
BKITIOYAET TOJIYYCHHE COBOKYITHOCTH MEPBHIX PUIOB CEKBEHUPOBAHMS M COBOKYITHOCTh BTOPBIX PHIOB CEKBEHH-
poBaHuA. YKa3aHHbIE NEPBbIC PUIbI CEKBEHUPOBAHMS IOJy4YalOT MpU cekBeHupoBaHuu Mozekyn PHK, moiy-
YeHHBIX M3 00pasla ria3Mbl KpoBH OepeMEHHOI KEHIIUHBI. YKa3aHHbIE BTOPbIE PUJIbI CEKBEHHUPOBAHHMS ITOJTY-
YaroT Ipu cexkBeHnpoBanuu Mosieky1 PHK, momydeHHbIX n3 oOpasna ria3mMsl KpOBH HEOEPEMEHHOM JKEHILMHBI.
Yxa3aHHBIC TIEpBbIC PU/IBI CEKBEHHUPOBAaHHS M BTOPHIC PUAbI CEKBEHUPOBAHUS BBIPABHUBAIOT C peepeHCHOM
MIOCJIC/IOBATENILHOCTHIO, U ONPE/ICNIIOT HAa0Op KaHAWAATHBIX TEHOB.

B cooTBercTBHM € yKazaHHBIM CIIOCOOOM 3aT€M PHIbI CEKBEHHPOBAHUS WCIOJB3YIOT JUIS ONpPEACICHHS
YPOBHEH SKCIIPECCUH ISl KaXKAOTO KaHAWAATHOTO reHa B 00pasiax oT OepeMEeHHOM KEHIIUHBI 1 HeOepeMEeHHOH
JKSHIIUHBI. B 9acTHOCTH, IS KaKIOT0 KaHAWAATHOTO Te€Ha MEepBOE YHCIO TPAHCKPHIITOB, COOTBETCTBYIOUICE
yKa3aHHOMY KaHIUIATHOMY T'€HY, OIPEACIIIIOT ¢ IPUMEHEHHEM IEPBBIX PUAOB CCKBEHUPOBAHUS; M BTOPOE YHUC-
JIO TPAHCKPHIITOB, COOTBETCTBYIOIICE YKAa3aHHOMY KaHIMIATHOMY T€HY, ONPEACIIIOT ¢ MPUMEHEHNEM BTOPBIX
PHUIOB CEKBEHHPOBAHMA. YKa3aHHOE IEPBOE YMCIIO TPAHCKPHUIITOB M yKa3aHHOE BTOPOE UMCIIO TPAHCKPHIITOB
MOJKET OBITh HOPMHPOBAHO. 3aTE€M BBIYHCIIIIOT OTHOIIEHHE TPAHCKPHIITOB U KAHAUIATHOTO TEHA, MPHU 3TOM
yKa3aHHOE OTHOIIECHHE TPAHCKPHUIITOB BKJIIOYAET IIEPBOE YHCIIO TPAHCKPHUIITOB, pa3/ieICHHOE Ha BTOPOE YHCIIO
TpaHCKpUNTOB. OTHOILIICHNE TPAHCKPHIITOB 3aTEM CPaBHUBAIOT C ITOPOTOBBIM 3HAUCHHMEM. YKa3aHHBIH KaHIH-
JIaTHBIN TeH UICHTU(QHULIUPYIOT KaK CBSI3aHHBIH ¢ OEpPEMEHHOCTBIO I'€H, €CIIM OTHOILICHNE TPAHCKPHUIITOB MPEBHI-
IIaeT HOPOTrOBOE 3HAUCHHE.

CornacHO HEKOTOPHIM BapHaHTaM peaJIM3aliy yKa3aHHOTO criocoba HOPMUPOBAHKE MEPBOTO YUCIa TPaH-
CKPHUITOB COOTBETCTBYET MacIITa0MPOBAHUIO IIEPBOTO YMCIIAa TPAHCKPHUIITOB IO OOIIEMY YHCIY IEPBBIX PHIOB
CEKBEHHPOBAHUA. AHAIOTHYHBEIM 00pa3oM, HOPMHUPOBAHHE BTOPOI'O YHCIIa TPAHCKPUIITOB MOXKET COOTBETCTBO-
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BaTh MAaCIITA0MPOBAHUIO BTOPOrO YHCJIA TPAHCKPHIITOB IO OOMIEMY YHCIY BTOPBIX PHIOB CEKBEHUPOBAHWS.
CoriacHo JpyruM BapHaHTaM peaiu3allii HOPMHPOBAaHUC MEPBOTO YUCIA TPAHCKPUIITOB UIS KaXIOTO KaHIH-
JATHOTO T€Ha COOTBETCTBYET MACIITAOMPOBAHMIO IEPBOTO YMCIIA TPAHCKPUITOB I KaHAMOATHOTO T'€HA IO
00IIeMy 9uCITy TepBBIX TPAHCKPHIITOB JUII BCEX KaHIWIATHBIX T'e€HOB. HopMHpoBaHHE BTOPOTO YHCIa TpaHC-
KPHUIITOB JUTS Ka)KJOT0 KaHIUAATHOTO T€Ha MOYKET COOTBETCTBOBATH MACIITAOMPOBAHUIO BTOPOTO YHCIIA TPAHC-
KPHIITOB I KaHAUJATHOTO T'eHA 10 O0IIEMY YHCIY BTOPBIX TPAHCKPHIITOB IJISl BCEX KaHAUAATHBIX TCHOB.

B ykazanaOM crioco6e reHbl 00BIYHO HIESHTHPHUITUPYIOT KaK CBsI3aHHBIC ¢ OEPEMEHHOCTHIO, €CITH YPOBHU
MX KCIIPECCHH BHINIE Y OEPEeMEHHON JKEHITUHBI IT0 CPaBHEHHIO C HeOepeMEeHHOH KEHIUHOM, IPH MPOYHX PaB-
HBIX YCJIOBUSIX. bepeMeHHast u HeOepeMeHHAs )KCHIIIMHA MOXKET OBITh OJTHUM M T€M XK€ HHIUBHIYYMOM; T.€. 00-
pasibl, TOTYYCHHBIC OT HHANBHIYYMA JI0 U MOCJE POJIOB, MOTYT OBITh HCTOYHHKAMH MEPBBIX PUIOB CEKBEHUPO-
BaHUS U BTOPBIX PUJIOB CEKBEHUPOBAHUS, COOTBETCTBEHHO.

ABTOpBI MOKa3aJIH, YTO MOJCOBOKYIMHOCTh IupKyupyromux PHK-TpanckpunToB, Hecymux crenuduye-
CKHE TUTOJIHBIC aJUIeNH, TIOJHOCTBIO McUe3alia U3 MaTEePUHCKOW IIa3Mbl mocie ponos (dur. 18B). Ykazanusie
TPAHCKPHIITHI CYUTATH CIIECIUPUUCCKAMHE JIJISI TUT0JIa B MaTepUHCKON turasme. C Ipyroil CTOPOHBI, YacTh CIICIH-
(hudecknx MaTepUHCKHUX ajUIeied TakKe He BBIABILUIAcCH mociie pojoB. COOTBETCTBEHHO, aBTOPHI MCCIIEAOBAIN
TeHBI, HA3bIBAEMBIC CBA3aHHBIMU C OCpPEMEHHOCTHIO T€HAMHU, MOBHIMIAIONIAS PETYIIAIHSI KOTOPHIX HaOJ0gaIach
BO BpeMs1 OEpEMEHHOCTH, ITyTEM HETOCPEICTBEHHOTO CPAaBHEHHS MX MPEICTAaBICHHOCTH B MAaTCPUHCKOH TUIa3Me
JI0 POIOB | TOCTE POIOB. ABTOPHI OTIPEACIHIN CBA3aHHBIE C OEPEMEHHOCTBIO TeHBI KaK T'€HBI, KOTOphIe 00Ha-
PYXHBAJIUCH B IJIa3Me OEPEMEHHBIX XCHIIMH 10 POAOB B TPETHEM TPUMECTPE, YPOBEHb KOTOPHIX B ILIa3Me II0-
CJie POJIOB CHIDKAJNICS > 2-KpaTHO B o0omx ciydasx. C mpuMeHeHHeM OHOWH(pOPMAIIMOHHOTO ATOPUTMA IS
HOPMHPOBAHUS JaHHBIX U aHann3a IudepeHInaIbHOl TeHHOW SKCIIPECCHH aBTOPHI COCTABMIIN CITMCOK, BKIIO-
yaroui 131 cBsi3aHHBIN ¢ GepeMeHHOCTBIO TeH (¢pur. 21). M3 yka3aHHBIX reHOB 15 ObUIM paHee ONMMCaHBl Kak
cnerduueckue st GepeMeHHOCTH B MaTepuHCKOW mia3Me. C npumenenneM oxnoctaauiiHoi OT-ITLP B pe-
AITBHOM BPEMCHH aBTOPBI JOMOJHUTEIBHO TOATBEPAMIHN CBS3b C OCPEMEHHOCTBIO JJIS IISITH BIICPBBIC WICHTH-
(bUIMPOBAHHBIX TPAHCKPUITOB, KOTOPBIC MPUCYTCTBOBAIH B OOJBIIOM KOJIMYECTBE B MAaTCPUHCKOW ILIa3Me J0
pornos, a mmenHo, STAT1, GBP1 u HSD17B1 B 10 nqonmomHHTENBEHBIX 00pa3iax Iia3Mbl OEpEMCHHBIX JKCHIIUH B
TpetbeM TpuMecTpe, a Takke KRT18 1 GADD45G B 10 obpasnax miasmel U3 Ipyroi KOropTel OEpeMEeHHBIX
JKEHIIIMH B TpeTbeM TpumMecTpe (dur. 22).

Jnsa onenku cBsi3u ykazaHHoro 131 reHa ¢ 6epeMEeHHOCTBHIO OCYIIECTBILUTN HEPapXUIECKYI0 KilacTepu3a-
MO JUTSl BCeX 00pasioB Ima3Mbl. Habmroaanoch sSsBHOE pasnienenne 00pasioB IIa3Mbl OT OEpEMEHHBIX KEHIIAH
(a IMEHHO, Ha paHHUX W TO3JIHHUX CPOKax OEpeMEHHOCTH) M 00paslloB, HE CBI3aHHBIX C TEKyIIeH OepeMeHHO-
CTBIO (2 IMEHHO, OT HEOEPEMEHHBIX KOHTPOJIeH U TIociie poaoB) (dur. 23).

HHTepecHo, 9TO NMPHU CPaBHEHHUH MATTEPHOB dKCIPEecCcHd yka3aHHOTro 131 rena B oOpa3max mia3Mbl B IBYX
ciydasx OEpeMEHHOCTH Ha MO3IHEM CPOKE M COOTBETCTBYIOIIMX UM IUTAIICHTAX M KJIIETKAX MAaTCPUHCKOU KPOBH,
Ooee OJIM3KOE CXOJCTBO HAOIOAANOCH MEXKITY IUIAIICHTOW U 00pa3IaMu TUTa3MEI IO POJIOB, M MEKAY KICTKAMU
MaTepUHCKOM KpoBM M oOpa3uamu Iuia3msl nocie poaoB (dur. 24A). YkazaHHOe HaOJIOJCHUE IOJICPKHUBACT
TE3UC O TOM, YTO OOJBIIMHCTBO CBSA3aHHBIX C OCPEMEHHOCTHIO TCHOB IPCUMYIICCTBCHHO JKCIPECCHPYIOTCS B
IUTAIICHTE, & HEe B KJICTKaX MaTCPUHCKOW KpoBU. KpoMe TOro, ypOBHH IKCIPECCHU YKa3aHHBIX CBS3aHHBIX C Oc-
PEMEHHOCTBIO TPAHCKPHUIITOB B IUIALIEHTE W MAaTEPUHCKOW TUIa3Me MOJOXKUTENbHO KoppenupoBaitu (P < 0,05,
koppensnus Cnimpmena) (¢ur. 24B).

B. quddepennuansHas TeHHAs SKCIIPECCHS B IUIANCHTE U B MATEPUHCKON KPOBH

Hapsny ¢ Tem, 9To aBTOpaM yZanoch KaTaJOTH3HPOBATH ITAHENb CBS3aHHBIX C OEPEMEHHOCTHIO T€HOB ITy-
TEM HEMOCPEICTBCHHOTO MCCIICAOBAaHHUS 00Pa3IoB TOPOIOBOM U MOCIEPOIOBOH MAaTEPUHCKOH IIJIa3MBbl, aBTOPHI
TaKke mpoaHanusupoBaiv nanaele PHK-seq mianeHThl U KJIETOK KPOBH C 1Liejbio cpaBHeHUs. [Ipu npeamnonoxe-
HHUH, YTO CBSI3aHHBIE C OEPEMEHHOCTHIO TEHBI TOJDKHBI OBITh MIPEACTAaBICHBI T€HAMH C BEICOKUMHE YPOBHIMH JKC-
MPECCHUH B TUTAIICHTE U HU3KUMH YPOBHSIMH 3KCIIPECCHUU B KIIETKAX MAaTCPUHCKOH KPOBH, KaK COOOIAIOCH paHee,
ABTOPHI YCTAHOBHJIM YCIOBHBIN 20-KpaTHBIA YPOBEHb Pa3IMUMs B KAYCCTBE MHUHUMAIBHOTO ITOPOTa MPH aHAJIH-
3¢, OCHOBAaHHOM Ha TKaHSX. Y Ka3aHHBIA OCHOBAHHBII Ha TKaHAX aHATH3 Jaj BCero 798 MOTEHIMATbHBIX KaHU-
JATHBIX TEHOB, IS KOTOPBIX BBIYHCIUTUCH JTOJU BKJIAJIOB IUIOJA M MATEPHU B MATCPUHCKOW Tuta3Me. bbuia uneH-
TU(PUIMPOBAHA OTHOCUTEIHHO BBICOKAs JIOJNISL TCHOB C MPEOONaaronuM BKIaaoM miona (dur. 25) mo cpasHe-
HUIO C TOJIHBIM TpaHCKpunToMoM (dur. 18A). OgHako OCHOBAaHHAs HA IJIa3ME CTPATETHs MPEBOCXOUIIA yKa-
3aHHYIO OCHOBaHHYIO Ha TKaHSIX CTPATETHIO, MMO3BOJASA MACHTH(GHUIIMPOBAT OONBIIYIO OO TEHOB C Ipeodia-
JTAHUEM TUTOTHOTO BKJaaa (¢wur. 25).

C. I'ensl, cBsi3aHHBIC ¢ 3a00JICBAHUEM WM HAPYIICHUEM

Taxxe B HacTosIIIeM U300pPETEHUH MPEIOKEH CIIOcO0 HACHTU(UKAIINH T€HOB, CBI3aHHBIX CO CBSI3aHHBIM
¢ OepeMEeHHOCTHIO HapyImIeHHEM. YKa3aHHBIN CII0CO0 BKIIFOYAET MOyYCHHE COBOKYITHOCTH MEPBBIX PUAOB CEK-
BEHUPOBAHUS W COBOKYITHOCTH BTOPHIX PUIOB CEKBEHHPOBAHWS. YKa3aHHBIC IIEPBBIC PHUIBI CEKBEHHUPOBAHUS
MOJYYAr0T IMyTeM CeKBeHUpoBaHUU Mojekyn PHK, monmydeHHBIX H3 00pasiia mia3Mbl KpOBH 3T0POBOM OepeMeH-
HOW JKCHIIWHBI. YKa3aHHBIC BTOPHIC PUIBI CCKBEHHPOBAHUS IOJNYYAIOT MPH CeKBeHUpoBaHWU Mmoiekyn PHK,
MOJYYCHHBIX U3 00pa3ia Iia3Mbl KPOBU OCPEMEHHOW JKCHIMUHBI, CTPANAIONICl CBA3aHHBIM C OCPEMEHHOCTHIO
HApYIICHUEM, WM BBEIHALTUBAIOIICH IJI0J, CTPAJAIONINI CBSI3aHHBIM C OCPEMCHHOCTBIO HapyIICHHEM. YKa3aH-
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HbIE NIEPBBIC PUJIbI CEKBEHUPOBAHUS U YKa3aHHBIE BTOPHIC PUJIbI CEKBEHUPOBAHUSI BEIPABHUBAIOT C peepeHCHOM
MIOCJIC/IOBATENILHOCTBIO, U ONPE/ICNIIOT HAa0Op KaHAWAATHBIX TEHOB.

B cooTBeTcTBUM € yKa3aHHBIM CHOCOOOM DPHIBI CEKBCHHPOBAHHS 3aTE€M HCIOJB3YIOT JJIS ONpEICICHHS
YPOBHEH 3KCTIpecCHy U Ka)XI0To KaHAMJATHOTO TeHa B 0Opa3max IByX OepeMeHHBIX JKeHIIHH. B gacTtHOCTH,
JUTS K&KIOTO KaHIUIATHOTO T€HA MEPBOE YHCIIO TPAHCKPHIITOB, COOTBETCTBYIOIIEE YKa3aHHOMY KaHIUIATHOMY
TeHYy OIPEIeIISIOT ¢ IPUMEHEHHEM TIEPBBIX PUIOB CEKBEHUPOBAHMS, M BTOPOE YHCIIO TPAHCKPUIITOB, COOTBETCT-
BYyIOIIlee YKA3aHHOMY KaHAMJATHOMY T€HY, OIPEACTIIOT C IPUMEHEHHEM BTOPBIX PHIOB CEKBCHHPOBAHUS. YKa-
3aHHOE TIEPBOE YHCIIO TPAHCKPHUIITOB M YKAa3aHHOE BTOPOE YHUCIO TPAHCKPHUIITOB MOXET OBITH HOPMHPOBAHO.
3aTeM BBIYHMCISIIOT OTHOIIEHNE TPAHCKPUIITOB Ul KaHJUIATHOTO Te€Ha, IPH 9TOM YKa3aHHOE OTHOIIECHHE TPaHC-
KPHUITOB BKIIIOYAET IIEPBOC YHCIIO TPAHCKPHIITOB, Pa3JelICHHOE Ha BTOPOE YHUCIO TPAHCKPHUIITOB. YKa3aHHOE
OTHOIICHHE TPAHCKPHIITOB 3aTEM CPaBHUBAIOT ¢ peepeHCHBIM 3HaueHHeM. KaHanaaTHbIH reH naeHTHGUImupy-
IOT KaK CBS3aHHBIM ¢ HapyIICHHEM, €CIIM YKa3aHHOE OTHOLICHHE TPAHCKPUITOB OTKIOHSETCS OT peepeHCHOTO
3HAYCHMUS.

CornacHO HEKOTOPHIM BapHaHTaM peaJIM3ally yKa3aHHOTO criocoba HOPMUPOBAHKE MEPBOTO YHUCIa TPaH-
CKPHIITOB COOTBETCTBYET MACHITA0OMPOBAHMIO YKAa3aHHOTO MEPBOTO YHCIIa TPAHCKPHUIITOB IO OOMIEMY YHCITY
MIEPBBIX PUIOB CEKBEHHPOBAHMA. AHAIIOTHUYHBIM 00pa3oM, HOPMHPOBAHHE BTOPOTO YHCIIA TPAHCKPHIITOB MOKET
COOTBETCTBOBATh MacCIITAOMPOBAHHWIO YKa3aHHOTO BTOPOTO YHWCIA TPAHCKPHIITOB IO OOIIEMYy YHCITY BTOPBIX
punoB cexBeHHpoBaHUA. COTTacHO APYTMM BapHaHTaM pealn3alliil HOPMHPOBAHKE MEPBOTO YHCIIa TPAHCKPHII-
TOB UIS K&XIOTO KaHIUAATHOTO T€Ha COOTBETCTBYET MAacIITAOMPOBAHHMIO yKAa3aHHOTO IMEPBOTO YHCIA TpPaHC-
KPHUITOB [UI KaHAUIATHOTO TEHA IO OOIIEMY YHCIY TEPBBIX TPAHCKPUITOB AJS BCEX KAaHIWAATHBIX T'CHOB.
HopmupoBanue BTOpOro 4mciia TpaHCKPHUIITOB JUIS KOKAOTO KaHIUJATHOTO T€Ha MOXKET COOTBETCTBOBAThH Mac-
mTaOMPOBAHUIO YKA3aHHOTO BTOPOTO YHMCIA TPAHCKPUNITOB VISl KAHIUIATHOTO T'eHa 10 OOILIEMY YHCITy BTOPBIX
TPaHCKPHIITOB JUIsl BCEX KaHIUJaTHBIX T€HOB.

B cootBercTBHM cO cOCOOOM HMIACHTH(UKAILMN TE€HOB, CBS3aHHBIX CO CBSI3aHHBIM C OEpEeMEHHOCTBIO Ha-
pYLIEHHEM, COTIaCHO HEKOTOPHIM BapHaHTaM peayM3anny pedepeHcHoe 3HaueHne cocrapiseT 1. CornacHo He-
KOTOPBIM BapHaHTaM peasn3alliil yKa3aHHOE OTHOIICHHE TPAHCKPHUIITOB OTKJIOHSAETCS OT pedepeHCHOTo 3Hade-
HUS, €CITH OTHOIIEHHE yKAa3aHHOTO OTHOUICHHS TPAaHCKPHIITOB M Pe(epeHCHOr0 3HAYEHHUS BBHIIIE ITOPOTOBOTO
3HAYCHHS WM HIDKE OPOroBOro 3HaueHws. CorilacHO HEKOTOPHIM BapHaHTaM peaji3aluy yKa3aHHOe OTHOIIe-
HHUE TPAHCKPHIITOB OTKJIOHIETCS OT pepepeHCHOr0 3HAUCHNUS, €CIH Pa3sHHIA MEXIY OTHOIICHHEM TPAaHCKPUIITOB
1 peepeHCHBIM 3HaYCHHUEM MPEBBIIIACT IIOPOTOBOE 3HAUCHUE.

B ykazanHOM crocoOe 0OBIYHO T€H HIASHTHU(PHUIMPYIOT KaK CBSA3aHHBIN CO CBS3aHHBIM ¢ OEPEMEHHOCTHIO
HapyIICHHEM, €CIIM YPOBEHb JKCIPECCHH YKa3aHHOTO I'eHa CYIIECTBEHHO OTJIMYACTCS NPH OEPEeMEHHOCTSIX C
yKa3aHHBIM HapylIeHHUEM 1 0e3 yKa3aHHOTO HapyLIeHUs, TP MIPOYUX PaBHBIX YCIOBHUSIX.

JlnarHocTHKa ¥ MOHUTOPHHI HapyLICHUH Y IUI0JIa U MAaTOJIOTHH OEpEeMEHHOCTH IPOBOIMIINCH PaHee C HC-
nons3oBanneM PHK marepuHCKo# mia3Mel, cBsI3aHHBIX ¢ 3a0osieBaHusiMH. Hampumep, ObUIO mMOKa3aHO, 4TO
ypoBeHb B MatepuHckoi miazme MPHK koprukoTponus-puimsuar-ropmona (CRH) MoxHO Mcmionb30BaTh 11
HEWHBAa3MBHOW JETEKIMHU M NpejacKasanus npeskinammcuu. Jerekuns MPHK nomoOHoro penenropy mHTepIei-
kuHa-1 Oenka (IL1RL1) B MaTepuHCKOW Tuia3Me, Kak OBLIO IPOJEMOHCTPHUPOBAHO, MOXKET MPUMEHSATHCS IS
BBISIBIICHUS JKCHIIMH, MPEIPACIIONOKEHHBIX K CIIOHTAHHBIM IPEKICBPEMEHHBIM pofaM. Taroke ObuIa Mccieno-
BaHa MaHeNb CBA3aHHBIX ¢ poctoM PHK-mMapkepoB MarepuHCKOM Iia3Mbl Jisi HEMHBA3WBHOW OIEHKH pPOCTa
TUI0/1a ¥ BHYTPUYTPOOHOM 3aepKKU pocTa. B HacTosmem ucciae1o0BaHUN aBTOPHI MIPUXOIAT K BBIBOJY, YTO HO-
BBIE CBsI3aHHBIE C 3a0oneBaHmAMHU IupKymupytomue PHK-mapkepbl MOTYyT OBITH HOCHTH(HUIIMPOBAHBI ITyTEM
IPSIMOTO CPAaBHEHHS TPAHCKPUIITOMOB MAaTEPHUHCKOW ILIa3MBI 3I0POBBIX OEpEeMEHHBIX KEHIIUH H JKeHIIHUH C OC-
JIO)KHEHHUSIMH OEPEMEHHOCTH, TaKMMHU KakK INPEdKIIaMIICUs], BHYTPHYTPOOHAs 3alepKKa pocTa, HMpeKAEeBPEMEH-
HBIE POABI U aHEYILIOUIUH Tu1oaa. YUToOB! MPOoAEMOHCTPUPOBATh MPUMEHUMOCTD YKa3aHHOTO MOAX0/a, aBTOPEI
npoBoamm RNA-Seq Ha o0pa3iax MaTepiHHCKOW TUIa3MBbl, TOJYYEHHBIX OT TPEX OEPEMEHHBIX JKECHIINH, Y KOTO-
PBIX pa3BHIACH MPEIKIAMICHS, M CEMH OCpPEMEHHBIX JKCHIMH, HE MMEIOIINX OCJIO0XHEHHH, C COBIAJAONMMU
CpOKaMH recranui. ABTOpPBI HACHTUPUIMPOBAIN 98 TPaHCKPHUIITOB, CYNIECTBEHHOE MOBHIIICHUE YPOBHS KOTO-
PBIX HAOIIOAAOCH B TUIa3Me OEpEeMEHHBIX JKESHITUH ¢ Tpedkaamicuert (¢ur. 26). Biiepseie naeHTHGHUIIMPOBAH-
HBIE CBSI3aHHBIC C MPEdKIAMIICHEH TPAHCKPUITH NOTSHIIMATBHO MOTYT IPUMEHSATHCS IS MpeAcKa3aHus, Ipo-
THOZMPOBAHUS ¥ MOHHUTOPHHTA YKa3aHHOTO 3a00JICBaHHUS.

VYkazaHHast METOANKA MOXET TaKKe MPUMEHATHCA IS MPeACKa3aHusd M MOHUTOPHHTA IPEXKIEBPEMEHHBIX
poIoB. YKa3aHHAs METOAWKA MOXKET TakKe MPUMEHATHCSA JJIS MPEACKa3aHus pucKa THOENH IUIoAa. YKa3aHHas
METOAMKA MOKET TaKXKe MPUMEHATHCS JUIS BBIABICHHUS 3a00JI€BaHUH, BEI3BIBAEMBIX T€HHBIMH MYTAIlUSAMH, TIPU
YCIIOBHUH, YTO 331€HCTBOBAHHBIM I'€H TPAHCKPUOUPYETCS B IUIOIHBIX MJIM IJIALCHTAPHBIX TKAHSIX, U TPAHCKPHII-
THI IETEKTUPYIOTCS] B MATEPUHCKOH TU1a3me.

RNA-Seq mna3Mbl MOXeT IPUMEHATHCS B APYTUX KIMHUUYECKUX ycnoBuax. Hampumep, Texnomoruss RNA-
Seq mna3mel, paspaboTaHHast B yKa3aHHOM HCCIIEOBaHNY, TOTCHIIMAIBHO MOXKET MOJIXOJUTH JUISL HCCIIeIOBaHMS
JPYTUX MaTOJOTWYECKUX COCTOSHHHN, TAKUX KaK pak, JAJsl KOTOPBIX ONHUCaHbl abeppaHTHbIe KoHIeHTpaunu PHK
B a3Me. Hanpumep, myTeM cpaBHEHHS TPaHCKPHIITOMOB IUIa3Mbl CTPA/IAIOIIETO PAKOBBIM 3a00J€BaHHEM I1a-
IIHCHTA JI0 W TOCJe Tepamudl MOTYT OBITh MACHTH(UIIMPOBAHBI OIYXOJIEACCOIMHMPOBAHHBIC MUPKYIUPYIOIIHE
PHK-mapkeps! ipy NpUMEHEHWH 1151 HEUHBa3UBHOM JUArHOCTHUKH.
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VI. [1aTTepHBI SKCIIPECCUH aJIeNIeH CIICIU(IYCCKUX TCHOB

CexBenupoBanue PHK npumensiercst ni1s u3yueHus: narTepHa dKCIPECCUH ajuiesield. ABTOPBI OCTYJIUPO-
BaJl, YTO TMATTEPH OKCIPECCHH aJuIeliell OMpeNesICeHHOTO T'eHa coXpaHseTcsl mpu BbIcBoOokaeHnu PHK-
TPAHCKPHIITOB M3 TKaHEH B KPOBOTOK, CJIEIOBATEIBHO, M, COOTBETCTBEHHO, €T0 MOXHO OIIPENeNSAThH B Iu1a3me. B
HACTOAILLEM HCCJIEIOBAaHUM aBTOPHI HCCIENOBAIM IOJACUMTAHHOE KOJM4YecTBO ayened B aByx PHK-
TpaHCKpuInTax, a uMeHHo, PAPPA, cnenmduaeckoro nis 6epeMeHHOCTH TeHa, 1 H19, IMIpUHTHHTOBOTO TEHA,
3KCIPECCHPYEMOTO MaTePBIO.

B caydgae rena PAPPA aBtopwsl anammsupoBanmm SNP, rs386088, KOTOpBI COmEpXUT criennpuaecKuit
wioaubiid amiens SNP (¢ur. 27). OrcyrcrBue puno PHK-seq mist PAPPA B o0pasmax mia3Mbl 1mocie posoB
yKa3bIBaeT Ha TO, YTO OH JICHCTBHUTENILHO SBISIETCS crienuduaeckum st 6epeMeHHocTH. OTMETHUM, YTO OTCYT-
CTBOBAJIO CTATUCTUYECKH 3HAYNMOE PA3IMYHE MPOIOPLHHA TOJACUNTAHHBIX PUIOB JUIA TUioaHoro amens B PHK
13 06PA3IOB MATEPHHCKOI IIIa3MBI 10 POJIOB M IUIALEHTAPHBIX 06pasioB (P = 0,320, kputepHii y°), 4TO YKa3bi-
BaeT Ha TO, YTO JaHHBIE JJIsI MAaTEPUHCKOW IUIa3Mbl OTpaXkaloT OMaiIeNbHBIH marTepH skcrpeccun PAPPA B
IUTALEHTE.

HenaBHo aBTOpamyu Obuta OmnMcaHa BO3MOXHOCThH OMNpEAEIEHHS IyTeM OHCYJIB(GHUTHOTO CEKBEHHUPOBAHUS
JAHK matepunckoit mnasmel narrepHa metuwinpoBanus JJHK uMOpUHTHHIOBOro 3KCHpECCHPYEeMOTo C alliesst
Matepu reHa H19 B muaneHTe M KiIeTkax MaTepUHCKOW KpoBH. B HacTosiei paboTe aBTOPHI JOMOJHUTEIHHO
WCCIIeIOBAIIA, BO3MOYKHO JTM HUCCIICIOBAHNE CTaTyca reHOMHOTro uMmnpuHTHHTa TeHa H19 Ha yposae PHK. CHa-
gaja aBTOpHI cocpenoTounan BHuMaHue Ha SNP-caiite B sk30He 1 rena H19, rs2839698, koTopsiii coaep Ut
crienmupUIeCKUi I MaTepu ajuielb, a iMeHHo, AA y oga 1 AG y matepu. Kak BunmHo u3 ¢wur. 28, B mocie-
POJIOBOY MAaTEPUHCKOM IIa3Me ObLT NETEKTUPOBaH TOJbKO amienb G (dur. 28). Takoit MOHOAIIIETBHBIH MTATTEPH
COOTBETCTBOBAJI CBSI3M C HeMeTwimpoBaHHBIM amuiesieM G Ha SNP-caiite rs4930098 B obmacTé KOHTPOJIS UM-
npunTHHra (¢ur. 29). B marepuHcKoil mia3Me 10 pojioB, MOMHUMO NPHUCYTCTBHS amieis G, AeTeKTHPOBAIH H
NPUCYTCTBHE ajuieisi A, BHeCeHHOTO TuianeHTor (¢wur. 28). B tpex npyrux SNP-caiitax, a umenHo, rs2839701,
1s2839702 u rs3741219, Hecymmx cnenuduyeckue MaTepUHCKUE aJuleid, ObT OOHApY)KEeH aHaJOTHUYHBIN all-
JIeTbHBIA NaTTepH, 8 UMEHHO, OMaJUIeNIbHBIA B MAaTEPHHCKOH IIa3Me JI0 POIOB U MOHOAIIEIBHBINH B TIOCIIEPOIO-
BOW MarepuHCKOW Tuiazme (¢ur. 28). Bo3amokHO, cnenuduyeckne MaTepHHCKHE ajulend B yka3zaHHBIX SNP-
caifTax pacrojaraiich B TOM K€ MaTEpHHCKOM TaIIOTHIIE, KOTOPBIA He OBUT METHIIMPOBAH M, TAKUM 00pa3oM,
Tpanckpubuposaincs. [Ipumeuatensno, uro PHK H19 He skcmpeccupoBaics B KIETKaX MAaTEPUHCKOW KPOBH
(dwur. 28), 9TO MO3BOIAET MPEANOTIOKUTE, 9T0 MosIeKyIpl PHK H19 B murazme mpoucxoasaT He U3 KJIETOK KPOBH,
a U3 APYruxX MaTePHHCKHUX TKaHel/opraHoB. HemraneHTapHble W HE OTHOCSIINECS K IUIOAY TKAaHH, B KOTOPBIX
coo0manock, 9To B HUX HaOxromaeTcs skcrpeccus H19, BkimoyaroT HaqMOYEYHUKH, CKEJIETHRIC MBIIIIIHI, MaTKa,
AIUTIONINTHI, TIEYCHD U TTO/KEITy TOYHYIO JKeTe3y.

VII. O6cyxnenne

Lenpro nanHO# paboThl ObIIa pa3paboTKa TEXHOJOTHH MOIYYCHHMS TIIOOATFHON KapTHHBI TPAHCKPUIITOM-
HOM aKTHBHOCTH B MarepuHcKo#l mia3me ¢ npuMenenneM PHK-seq (cexBenmposanust PHK). Panee aBTopamu
06110 TOKa3aHo, yto mouist rionHoi JJHK B MaTeprHCKOH mtazMe MOXET OBITh BBIYMCIICHA MO OJHOMY HJIH He-
CKOJIBKMM IIeJIEBBIM CIIeIM(UUECKUM JUIsl IUIOJa JIOKycaM, ITOCKOJIBKY B MAaTEpHHCKOW IUIa3Me paBHOMEPHO
MpeCTaBJIeH BeCh IJIONHBIN reHoM. B oTnuune ot uzmepenus uupkynupyromux JIHK, nsmepenue noau PHK-
TPAHCKPHIITOB IUIOJHOTO MPOMCXOXKICHIS B MAaTEPUHCKON IIa3Me He SBILIETCS CTOJB YK€ MPOCTHIM, IIOCKOJIBKY
ocnoxaseTcs auddepeHnnanbHON reHHOH YKCIpeccueil B TKaHAX IUI0a U MaTepH U UX BO3MOYKHBIM BBICBOOO-
JKIeHHEeM B KPOBOTOK. 3a cdeT mpoBeneHus PHK-seq Ha MaTepuHCKON T1a3Me W UCCIICTOBAHHS MOJTUMOP(HBIX
pa3nuuuii mIoaa M MaTepH aBTOPaM YAAJIOCh OIEHUTH JOJIIO0 TPAHCKPUITOB, BHOCHMBIX IUTOIOM, B TutazMe. He-
CMOTpSI Ha TO, YTO B TPAHCKPHIITOME IJIa3MBI, KaK M CJIEJOBAJO OXHIATh, Ipeo0Iagaid MaTepu TPAHCKPUIITHI
MaTepUHCKOTo npoucxoxaenus, 3,70 u 11,28% nupkynupyromux TPaHCKPUITOB B MaTEPHUHCKOH IMIa3Me Ha
PaHHUX W TO3IHHUX CPOKax OEpPEeMEHHOCTH, COOTBETCTBEHHO, MMENH IUIOJHOE IPOHMCXOXKACHHUE. YKa3aHHBIC
TPaHCKPHIITHI IJIOAHOTO TPOUCXOXKICHHUS BKIIIOUalOT MoJiekyinsl PHK, BHeceHHbIE COBMECTHO IIIOIOM M Mate-
PBIO, a TaKXKe BHECEHHBIE UCKITIOUUTEIBHO TUIOJI0M. ABTOPEI 0OHAPYKWIIH, YTO TOCIIeJHEE 3HAYCHUE COCTABIISIET
0,90 u 2,52% MaTepHHCKUX LUPKYIMPYIOIINX TPAHCKPHUIITOB HA PAaHHUX M MO3JIHUX CPOKaX OEpEeMEHHOCTH, CO-
OTBETCTBEHHO. bosee BrIpakeHHast MPEACTaBICHHOCTh TAaKUX CIIEU(PUIESCKUX TUIOJHBIX TEHOB Ha MTO3IHUX CPO-
Kax OepeMEeHHOCTH, BO3MOXKHO, CBSI3aHa C YBEIMYCHUEM pa3MepOB IUIO/A M IJIALIEHTHI 110 Mepe pa3BUTHA Oepe-
MEHHOCTH.

B Hacrosimem nccriemoBaHWM aBTOPHI MPOAEMOHCTPHUPOBAIM, YTO B MAaTEPHHCKOH IDTa3Me HalmromaeTcs
cOanmancupoBaHHas ayurenbHas dkcrpeccus PHK cnemmduaeckoro ans 6epemennoct rena PAPPA B muanienrte
¥ MOHOAJUIENbHAs SKCIIPECCHs UMIIPUHTHHTOBOTO dKCIpeccrupyeMoro ¢ amiens marepu rema H19. Ykasanusie
JIaHHBIC TIPE/IIOJNIAraloT, YTO MaTEPHHCKas IIa3Ma MOXKET HCIIOJIb30BaThCS B KAUECTBE NCTOUYHHMKA 00Pa3IoB A
HEMHBA3MBHOT'O HCCJIEOBAHUS MATTEPHOB AJIJIEIbHON SKCIIPECCHU.

Ha ocHoBanuu konmmuectBeHHOro cpaBHeHust PHK-Tpanckpuntos B 00pasiax 1opoaoBOi U MOCIEPOTOBOM
MaTepUHCKOH I1a3MBl aBTOPBI COCTABMIIM CITUCOK M3 131 reHa, MOBBIMIAIOIIAS PETYJISIINS KOTOPOTO MPOMCXOAUT
BO BpeMsi OEpEMEHHOCTH, YTO OYEBHIHO CIEAYET M3 CHIDKCHUS IIPEACTaBICHHOCTH yKa3aHHbBIX T€HOB B 00pas-
[ax MocjepoaoBoil miasMel. Kak n oxunanocs, npoduis yka3aHHBIX TEHOB MOXET HCIIOJIB30BaThCS JUIsl AUd-
(dhepennmanuyu 00pas3IoB TUIa3Mbl OEPEMEHHBIX JKCHIUH W 00pa3loB IUIa3Mbl HeOepEeMEHHBIX XEHIIUH. Takoe
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npsiMOe cpaBHEHHE 00pa3llOB MaTEPUHCKOI IIa3MBbl 10 POAOB U TOCIE POAOB MO3BOJIMIO aBTOPaM C BBICOKOH
MPOU3BOIUTENEHOCTBIO OTOMPATH CBS3aHHBIE C OEPEMEHHOCTHIO TeHBI, YPOBHH AKCIIPECCHU KOTOPBIX B IUIAIICHTE
He 0053aTeNPHO 3HAYMTEIHHO BBINIE, YeM B KICTKaX MaTEpHHCKONH KPOBH, KaK OBLIO IIPOJIEMOHCTPHPOBAHO B
TPEIBIAYIIEM HCCIEOBaHNH. B CYIIHOCTH, yKa3aHHBIH CIIOCOO MPSMOTO MCCIEIOBAHMS TUIA3MBI IIPEACTABISIET
HOBBIN TIOJIX0J] K OOHAPY>KEHUIO IUPKYIUPYIONTUX CBA3aHHBIX ¢ OepemeHHocThi0 PHK-TpaHckpunToB B OTCYyT-
CTBHE alpHOpPHON HH(OPMAINH O TPAHCKPUIITOMHBIX PO(HUIISIX TIAIICHTAPHBIX TKaHEH U KIIETOK KPOBH.

Xots aBTophl okazanu, uto PHK-seq npeacraBiseT coboit moaxomsiuii crocod mpohuinpoBaHus TPaH-
CKPHIITOMA TUIA3MBI, HEKOTOPBIE TEXHUUECKHE MOMEHTHI MOTYT OBITh JOIIOJHUTEIHHO YCOBEPIIEHCTBOBAHEI. Bo-
NepBEIX, 00beM noiydaeMoit npu PHK-seq mma3Mer nHbopMaIMu MOKET OBITH YBEITUYCH 33 CUET JOMOTHHUTENb-
HOM ONTHMH3alUH MPOTOKOJa CEKBEHHPOBAHMUS, B YAaCTHOCTH, B OTHOIICHWH HMCTOIIEHHS IUIA3MBI MO BBICOKO-
tpaHckpubOupyemsiM pPHK n rmo6nHOBEIM reHam. Bo-BTOpBIX, BHUMaHHE aBTOPOB OBLIO COCPEAOTOUYCHO TOJb-
KO Ha pe()epeHCHBIX TPAHCKPHUIITAX, U WHIAUBHIYaIbHbIE N30()OpMBI elle He ObUTH MccienoBaHsl. byaymue uc-
CJICJIOBAaHUS MOTYT BKIIOYATh JCTEKIUIO HOBBIX TPAHCKPUNTOB W Iu(QepeHIMANBHBIA aHAIH3 BapUaHTOB
CIUTAfiCHHTa ¥ MX U30()OPM 3a CUET YBEIHUCHIUSI TITYOHHBI CYUTHIBAHUS IIPH CEKBCHUPOBAaHUH. B-TpeThuX, aBTO-
pBI uckoun oto0p o ASE mpu aHanmm3e noJei TPaHCKPUNTOB INIOJHOTO W MaTEPUHCKOTO TPOHUCXOKICHIS
U 00pasIioB, MOJMYYCHHBIX HAa PaHHUX CpPOKaxX OCpeMEHHOCTH, TaK KaK BOPCHHBI XOpPHOHA M aMHHOTHYECKas
JKUJIKOCTH OBIITM M3pacXOJ0BaHBI IPH TCHOTHIIMYECKOM aHajm3e. TeM He MEHee, aBTOphI IOKa3alH, YTO Ha
MO3IHUX cpokax OepemeHHOCTH ASE He oka3pIBaeT 3aMETHOTO BIUSHUS Ha MACHTHU(PHUKAIUIO B MaTCPHHCKON
M1a3Me TeHOB ¢ MPeo0IaIaloNUMH TUTOTHBIM ¥ MaTEPUHCKUM BKJIagaMu (dur. 16 u 17).

Haxkonen, aBTopsl npoaeMoHcTpupoBaiy, uto TexHojgoruss PHK-seq MoxeT ucnosib3oBaThCs JuIsl ©3Mepe-
HUS MPOIIOPIIMH MPOUCXOSIINX OT IUIOAA TPAHCKPHIITOB U JJIs HICHTH(DUKAIIUHI [IUPKYTUPYIOIIUX CBA3aHHBIX C
0GepeMEeHHOCTBIO TEHOB B MaTepUHCKOIl 1uazme. Hacrosimiee uccneoBanue co3aeT MPEeaoChUIKH K JIyqIIeMy
MOHUMAHHIO TPAHCKPHUIITOMHOTO JIaHIIa)Ta MAaTEPUHCKOW IUIa3MBI, 00Jeryas WACHTU(DUKAIIMIO KaHIUIATHBIX
OroMapKepoB, BOBJICUCHHBIX B CBSI3aHHBIE C OEpEMEHHOCTBHIO 3a00JieBaHUS. ABTOPHI CUMTAIOT, YTO yKa3aHHas
TEXHOJIOTHSI IPUBEET K HOBBIM ITOJXO0JIaM K MOJICKYJISIPHOW TMarHOCTHKE CBSI3aHHBIX C OEPEMEHHOCTBIO HIIM C
TUTAIIEHTOH 3a00JIeBaHMM, a TaKXKe IPYTUX 3a00JIeBaHUMN, TAKMUX KaK pak.

VIII. Tpancruiantauus

Kak y»e ymoMHHAIOCH BHIIIE, OMUCAHHBIE B HACTOSIIEM JOKYMEHTE CIIOCOOBI MOTYT TAaK)KEe MPUMEHSTHCS
npu TpaHciutaHTanuy. CriocoO0s! U TPUMEHEHUS [IPH TPAHCIDIAHTAIIH MOTYT OCYIIECTBIIATHCS TaKUM XKe 00-
pa3oM, Kak IpH HCCIIeAOBAaHUH Iutoa. Hampumep, MOXeT OBITh TOTy4eH T€HOTHI TPAaHCIUIAHTHPOBAHHON TKa-
HHU. BapuaHTBI peanu3aniy MO3BOJSIOT HACHTH(GHUINPOBATH JOKYCHI, T/le TPAHCIUIAHTHPOBAHHAS TKaHb TE€TEPO-
3UTOTHA, @ OPTaHU3M-XO35HH (HAaIpUMEp, MY)KCKOTO WM JKEHCKOTO IT0JIa) TOMO3HUroTeH. Takke BapHaHTHI pea-
JIU3AIMY TO3BOJISIOT WACHTU(QHUIMPOBATH JIOKYCHI, TJIe TPAHCIUTAHTUPOBAHHAS TKaHb TOMO3UT'OTHA, & OPTaHU3M-
XO35MH (HanmpuMep, MY»KCKOT'O WJIM KEHCKOTO TI0JI1a) FeTepO3UroTeH. MOryT OBITh BBIYHCIICHBI T€ JK€ OTHOLICHUS
Y IIPOBEJICHO CPaBHEHHUE C IIOPOTOBBIM 3HAYCHUEM JIUISI OTIPEICTICHUS HAIMY s HAapyLIEHUSI.

IX. KoMnbroTepHbIE CUCTEMBI

B n100BIX M3 KOMIBIOTEPHBIX CUCTEM, YIIOMHHAEMBIX B HACTOSILEM JIOKYMEHTE, MOXKET OBbITh UCIIOIH30Ba-
HO JTF000€ TTOAXOIAIIee KOJIMYECTBO TOACUCTEM. [IpuMepsl TakuX MOJCHUCTEM IIpeacTaBieHbl Ha Gur. 30 B KOM-
netorepHOM ycTporicTBe 3000. CorylacHO HEKOTOPBIM BapHaHTaM peai3allii KOMIIBIOTEPHAS CHCTEMa BKITFOYa-
€T OJTHO KOMITBIOTEPHOE YCTPOMCTBO, IPH ITOM IMOJCUCTEMBI MOTYT NPEICTABIATh COO00I KOMIIOHEHTH yKa3aH-
HOTO KOMITBIOTEPHOTO ycTporicTBa. COTIACHO OPYTrUM BapHaHTaM pealn3alliil KOMIBIOTEpHAs CHCTEMa MOXET
BKITIOYAaTh MHOYKECTBO KOMIIBIOTEPHBIX YCTPOMCTB, KaXkI0€ U3 KOTOPBIX SIBISETCS IMOJACUCTEMOH, C BHYTPEHHUMHU
KOMITOHEHTaMH.

Ioncucremsl, npencrapneHupiec Ha ¢ur. 30, coeauHeHpl cucteMmHo# mmHOW 3075. TlokazaHbl TOMONHU-
TEeNBHBIE TOACUCTEMBI, Takne kak npunrep 3074, kiaBuarypa 3078, ycrpoiictBo(a) xpaHeHust gaHHeix 3079,
mMouuTop 3076, KOTOpPEIi coeauneH ¢ amantepoM muctuies 3082, u npyrue. [lepudepuiinpie ycTporcTBa U yCT-
poticta BBoaa/BeiBozia (1/0), cBs3aHHBIE ¢ KOHTpPOJUIEpOM BBOAA/BbIBosa 3071, MOTYT OBITH IOJICOSANHEHBI K
KOMITBIOTEPHOW cHCTEMe JIIOOBIMH crioco0aMu, U3BECTHBIMH B JaHHOM 00JIaCTH TEXHHWKH, HallpuMep, Yepe3 Ho-
cienoBaTenbHbIN opT 3077. Tak, mocienoBarenbHbld mopT 3077 wiu BHemHUNA nHTepdeiic 3081 (Hampumep,
Ethernet, Wi-Fi u T.1.) MO>keT HCITOJIB30BaThCS JIJIST COSMMHEHUST KOMITbIOTepHOM crcteMbl 3000 ¢ ceThio THpo-
KOTO OXBaTa, Takol Kak MHTEpHET, ¢ yCTPOWCTBOM BBOJA THIMA "MBIIIL" WK co ckanepoM. CoeMHEHUE depe3
cuctemMHyto muHy 3075 obGecnieunBaeT cooOIEeHNE IEHTPATLHOTO mporeccopa 3073 ¢ KakIoi MOJACUCTEMON U
yIpaBlieHUE BBITIOJHEHUEM WHCTPYKIUNA crcTeMHOU mamsatu 3072 wimm ycrpoicTB(a) XpaHeHus qaHHBIX 3079
(Hampumep, CTAIMOHAPHOTO JKMCKA, TAKOTO KaK YKECTKUH TUCK WIJIM ONTHYSCKUI NTUCK), a TaKke 0OMEeH WH(Op-
Manuer Mexny noacucremamu. CucremHas namars 3072 n/uinm yctpoicTBo(a) XpaHeHus 1aHHbIX 3079 moryt
NPE/ICTABISATH COO0M MaIIMHOYUTAEMbIi HOocUTeNb. JII0ObIe MaHHBIE, yIIOMUHAEMBIE B HACTOSIIEM JOKYMEHTE,
MOTYT OBITh BBIBEJCHBI M3 OJTHOTO KOMIIOHCHTA B JPYroi KOMIOHEHT, U MOTYT OBITh BBIBEICHBI ISl IIPEIOCTAB-
JICHUSI TI0JIH30BATEIIO.

KomrmproTepHas cucrema MOXET BKJIIOYAaTh COBOKYITHOCTH TEX K€ KOMIIOHEHTOB WJIM TOJICHUCTEM, HaIlpH-
Mep, COeJMHEHHBIX BHEITHMM MHTepdeiicom 3081 mim BHyTpeHHNM nHTep(deiicom. CorllacHO HEKOTOPHIM BapH-
aHTaM peaji3aliyd KOMIBIOTEPHBIE CHCTEMBI, TIOACHCTEMAa WM aImapaTypa MOTYT COOOIIAThCS MEXKAY COOOH
yepe3 ceTh. B Takux ciydasx OJWH KOMITBIOTEP MOXET pacCMaTpUBAaThCA KaK KIHEHT, a IPYyroil KOMIBIOTEp -
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KaK cepBep, MPU STOM KaXKIbIH M3 HUX MOXKET BXOJIUTHh B COCTaB OJHOW M TOW K€ KOMITBIOTEPHOW cuCTeMbI. U
KIIMEHT, U CEPBEP MOTYT BKJIIOYATh MHOKECTBO CHCTEM, MOJCUCTEM UJIM KOMIIOHEHTOB.

Crieyer MoHUMAaTh, 9TO JIOOBIE M3 BAPHAHTOB PEATM3AINK HACTOSIIETO H300PETEHUSI MOTYT OBITh pean-
30BaHBI B (hopMe yCTPOICTBA JIOTHYECKOTO YIPABICHUS C IPUMEHEHHEM 000pYyIOBaHUs (HaIIpUMep, CTICIIHaTH-
3UPOBAHHOM WHTETPAIBHON CXEMBI HITH MEePENPOrpaMMUPYEMOH JIOTHIECKOW MATPHIIBI) W/HIU ¢ TPUMEHEHHEM
KOMIIBIOTEPHOTO TPOTPAMMHOTO OOECTI€YeHHSI ¢ MOMOIIBI0 OOBIYHOTO MPOTPAMMHUPYEMOTO IpoIlieccopa Mo-
IyJIBHBIM WM MHTETPHPOBAHHBIM 0Opa3oM. B HacrosiieMm MOKyMEHTE MpOoIleccOp BKIIOYAET MHOTOSICPHBIN
TIPOIIECCOp Ha OJHON WHTETPATLHOM cXeMe MM MHOKECTBO 00padaThIBaIOMINX MOYJIeH Ha OJHOTUTATHOMN cxeme
WIA B CETEBON CTpyKType. Ha OCHOBaHMM HACTOSIIETO PACKPBITHS M U3JOXKCHHBIX B HACTOSINEM JOKYMCHTE
TPUHITUIIOB CPETHEMY CIICIUAIUCTY B JAHHOM 00JIACTH TEXHUKH OYIyT MOHSATHBI M OUCBUIHBI IPYTHE ITOIXOIBI
W/WIIK CTIOCOOBI BOTUIONICHUS BAPHAHTOB PealTU3alliK HACTOSIICTO H300pEeTeHUs ¢ MPUMEHEHHEM 000y IOBaHUS
Y KOMOMHAIIUN 000pYIOBaHUS U MPOTPAMMHOTO 00CCIICUCHUSI.

JIroObIc KOMITOHEHTHI WK (YHKIIMU MPOTPAMMHOTO 00ECIICUCHs, OTIMCAHHBIC B YKa3aHHOH 3asABKE, MOTYT
OBITh peaTM30BaHbl B BHJE IPOTPAMMHOTO KOJA JJIs BHITIOJTHEHUS MPOIECCOPOM C MPUMEHCHHEM JIF000TO MO~
XOJISIIIETO KOMIBIOTEPHOTO A3BIKa, TAaKOTO Kak, Hampumep, Java, C++ wm Perl, ¢ mpumenenuem, Hampumep,
TPaIUIIMOHHBIX WM 00BEKTHO-OPUEHTUPOBAHHBIX TEXHHK. YKa3aHHBIM MPOTPaMMHBIN KO MOXKET XPaHUTHCS B
BUZI€ TIOCJIEIOBATEIFHOCTH WHCTPYKINN WM KOMaHJ HAa MAIIMHOYNTAEMOM HOCHTENE U XpaHEHUs W/WIHN Tie-
penadn JaHHBIX, MOAXOMSIINE HOCHTENH BKIIOYAIOT OlepaTHBHOE 3amoMuHaromiee ycrpoictso (O3Y), mocro-
STHHOE 3amoMuHaromee yctpoicTBo (I13Y), MarHUTHBIA HOCHUTENb, TAKOH KaK >KECTKUHA JUCK WIIM JAWCKETa, WIIH
OTNITHYECKUN HOCUTENb, TaKOW Kak KoMmakT-guck (CD) wimm DVD (yHuBepcaabHBIA IMUPPOBOH TUCK), (ier-
maMsTh W T.I. MalIMHOYUTACMBI HOCHTEIb MOXKET MPEICTaBIATH COOO0H JIF00YI0 KOMOHMHAIIMIO TaKUX YCT-
POVICTB sl XpaHSHHS WK NIepeaadyn JaHHBIX.

Takue mporpaMMbl MOTYT TaKK€ KOIMPOBATHCS W TEPEAaBaThCS C MPUMEHCHHEM HECYIIMX CUTHAJIOB,
TpeHa3HAYCHHBIX JUIS TIepelayd Yepe3 MPOBOTHEIC, ONTHUCCKUE HW/UIH OSCIPOBOIHBIC CETH B COOTBETCTBUH C
Pa3IMYHBIMU MPOTOKOIaMH, BKItouyast IHTepHeT. TakuMm 00pa3oM, MAaIIMHOYUTACMBIN HOCHTEb B COOTBETCTBUU
C BapHaHTOM pEANM3alUN HACTOAIICTO M300pPETEHUSI MOXET OBITh MOIYyYeH C IPUMEHEHHEM CHUTHaja aHHBIX,
KOJIMPYEMOT0 TaKMMH MporpaMMamMu. MalllMHOYUTAEMBbIM HOCUTEINb, COAEPKAIIUN MPOTPAMMHBIA KO/, MOYKET
OBITH yITaKOBaH C COBMECTUMBIM YCTPOMCTBOM HWIIM TIPEIOCTABICH OTACIHHO OT APYTUX YCTPOMCTB (Hampumep,
MyTeM 3arpy3ku depe3 ceTh HTepHeT). JIF000H Takoi MallMHOYUTAEMbI HOCHTEIh MOYKET HAXOJUTHCS Ha OJI-
HOM KOMIBIOTEPHOM TIPOTYKTE WIM BXOIHUTH B COCTAB OJHOTO KOMIBIOTEPHOTO MPOIYKTa (HApHMeEp, KECTKOTO
mucka, CD-mucka Wi KOMIBIOTEPHOI CHCTEMBI ITOJTHOCTBIO), B MOKET HAXOANUTHCS Ha PAa3HBIX KOMIBIOTEPHBIX
MPOAYKTAaX WIH BXOJUTH B COCTAB Pa3HBIX KOMIIBIOTEPHBIX IPOIYKTOB B COCTABE CHCTEMBI WK ceTH. KoMITbIo-
TEpHAsi CHCTEMa MOXET BKIFOYAaTh MOHHTOP, MPUHTEP MU IPYTOe MOIXOAAIICEe YCTPOHCTBO OTOOPAKEHUS IS
MPEJOCTABIICHHS MTOJB30BATEIIO JIFOOBIX PE3YJIBTATOB U3 YIIOMHHACMBIX B HACTOSIIEM JJOKYMEHTE.

JIro0bIe M3 cIOCOOOB, OMUCAHHBIX B HACTOSIIEM JOKYMEHTE, MOTYT OBITh MOJHOCTHIO MJIM YaCTHYHO pea-
JIM30BaHbI C TIOMOIIBIO KOMITBIOTEPHOH CHCTEMBI, BKIIIOUAIOIIEH OWH WIN OOJbIIee KOJMYECTBO IPOLECCOPOB,
KOTOPBIC MOTYT OBITh CKOH()HI'YPHPOBAHBI JUIS OCYIICCTBICHUS 3TanoB. COOTBETCTBEHHO, BApHAHTHI pean3a-
IIUF MOTYT OTHOCHUTHCSI K KOMIBIOTEPHBIM CHCTEMaM, CKOH(UTYPHUPOBAHHBIM I OCYIIECTBIICHHS STAIOB JIFO-
OBIX W3 CIIOCOOOB, OTIMCAHHBIX B HACTOSINEM JOKYMEHTE, HOTEHIIHAIBGHO, C Pa3HBIMUA KOMIOHEHTaMH, OCYIIECT-
BILSIIOIIMMH COOTBETCTBYIOIIME 3Tallbl MM COOTBETCTBYIONIYIO TPYIIY 3TamoB. HecMOTps Ha TO, 4TO 3Tambl
TIPECTABICHHBIX B HACTOAIIEM JTOKYMEHTE CIIOCOOOB B OITMCAHWH MIPOHYMEPOBAHBI, OHH MOTYT OCYIIECTBIISTh-
Csl OTHOBPEMEHHO WJIM B APYToM mopsiake. Kpome Toro, 9acTr yka3aHHBIX 3TalloB MOTYT NMPUMEHATHCS C 4acTs-
MU JPYTUX ITAMOB, OTHOCIIIUXCS K APYTHM crocobam. Taxoke 3Tam MOKET OBITh IMOJTHOCTBHIO WIIM YaCTUYHO He-
o0s3arensHBIM. Kpome Toro, aro0ble dTarsl JTI00BIX CIIOCOO0B MOTYT OCYIIECTBIIATHCS MPU TIOMOIIM MOJyJIEH,
CXEM WU IPYTUX CIOCOOOB BBITIOTHEHUS YKAa3aHHBIX TAIOB.

KoHkpeTHbIE JeTand YaCTHBIX BAPHAHTOB PEAU3aIlMM MOTYT ObITh CKOMOMHHPOBAHBI JTHOOBIM ITOAXOIS-
muM 00pa3oM 6e3 OTCTYIUICHHS OT CYLTHOCTH M 00beMa BapHaHTOB PealIM3alliy HACTOSIEro u3ooperenus. [Ipu
9TOM JIPyTUE BapHAHTHI PEalM3allMy HACTOSIIETO M300PETCHUS MOTYT OTHOCHTHCS K KOHKPETHBIM BapHUaHTaM
peanu3anuy, MIPUMEHUTEIPHO K KOKIOMY HHINBHIyaJbHOMY aCHEKTy WM KOHKPETHBIM KOMOMHALIMSAM yKa3aH-
HBIX WHAWBHUIYATbHBIX aCIIEKTOB.

[IpencraBneHHoe BBINIE ONMCAHNE NMPHIMEPOB PEaTH3aldy HACTOAIIETO M300pETEHHs MPUBEACHO C MILIIO-
CTPaTHBHBIMH ¥ ONIHCATEeIBHBIMH IeNIIMU. He mpezmonaraercs, 9To OHO SBISCTCSA MCUCPIBIBAIOIINM HITH OTpa-
HUYMBAIOIIMM HACTOAIIEEe N300pEeTEeHIEe TOYHO OMHCAaHHON (OpMOii, 1 BO3MOXKHBI MHOTHE MOAMU(HUKAINHA U Ba-
PHAHTH B CBETE BHIIEU3I0KCHHBIX NMPHHINTIOB. BapuaHTsl peanmn3anuy ObLTH BBIOpAHBI M OMFCAHBI [UIS HaH-
JYYIIETO Pa3bsICHCHHS MPUHIIMIIOB HACTOSIIETO M300PETEHUS U €r0 MPAKTHYSCKOTO MPUMEHEHUs, YTOOBI 00ec-
MCYUTh JPYTHM CIICIUATUCTaM B JAHHOH OOJIACTH TEXHHWKH BO3MOXKHOCTh HAWIYYIIEIO HCIIONB30BaHUS Ha-
CTOSIIEr0 U300PETEHUS COTJIACHO PA3IMYHBIM BapUaHTaM PEalM3ally U C Pa3TMIHBIME MOAU(DUKAUSIMHE, IO~
XOJISIIIUMH JUTSE KOHKPETHOTO TPEAOIaracMoro IpUMCHEHUSI.

[Ipennonaraercs, 4To BCe TEPMUHBI, TPUBEACHHBIC B CAMHCTBCHHOM YHCIIC, BKIFOYAs TOMIOJNHCHHBIC OTIpe-
JieTieHeM "yKa3aHHBIM'", 03HA4aloT "OAWH WM OOJIbIIee KOJIMYECTBO", €CiI KOHKPETHBIM 00pa3oM HE YKa3aHO
HHOE.

Bce maTeHTHI, 3asBKM Ha TATEHTHI, MyOJWKAIlMM W OMHCAHWSA, YIIOMSHYTHIE B HACTOSIIEM JOKYMEHTE,
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BKITIOYCHBI MTOCPEICTBOM CCBUIKH BO BCEH WX IMOJHOTE M IS JFOOBIX Ieneil. Hukakue U3 HUX HE MPHU3HAIOTCS
MPEIIECTBYIONIMM YPOBHEM TCXHUKH.
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DOOPMYVYIJIA N30BPETEHMA

1. Crioco0 AMAarHOCTUKU CBSI3aHHOTO ¢ OCPEMEHHOCTBIO HAPYIICHHS y OCPEMEHHOTO IUIOJOM YKEHCKOTO
CcyOBeKTa, MPUYEM YKa3aHHBIN CIIOCO0 BKITIOYAET

CpaBHEHHUE YPOBHS IKCIPECCHUU T'eHA B OMOJIOTMICCKOM 00pasIiie ¢ KOHTPOJIHHBEIM 3HAYCHUEM, OTPEICIIEH-
HBIM JUIS OJTHOTO M 0O0Jiee )KEHCKHUX CYOBEKTOB, MPUUYEM KaXIblii U3 CYOBEKTOB ObLT OCPEMEHHBIM 3T0POBBIM
TUTOJIOM, TJIe

yKa3zaHHBIH reH npeacraisieT coboit ASAHI1, C120rf76, C190rf59, C190rf79, C21orf7, C7orf53, CEBPD,
DDX11L10, DUSP1, ENKUR, GALM, HISTIH2AC, HISTIH3H, HIST1H4A, HIST1H4B, HIST1H4H,
HIST1H4L, HLA-L, HRC, IFl6, ISG20, MEIS1, MLH3, MYADM, NCF1B, NES, NGFRAP1, OST4, PF4,
PGRMCI1, PRIC285, RABACI1, RPPHI, S100P, S1PR3, SIGLECI1, SIGLEC14, SPARC, TMEM140,
TMEMI85A, TMEMS0A, TSC22D3, UBE2L6 niu VTRNA1-1;

MpUYEM YKa3aHHOE CBSI3aHHOE ¢ OEPEMEHHOCTBIO HapyLICHHUE MIPEACTABISIET CO00i MpeIKIaMIICHIo, a ypo-
BEHb DKCIIPECCHU TeHa U3MEPSIIOT IIyTeM

MOJTyYCHHsT OMOJIOTMYECKOr0 00pasiia OT CyObeKTa XKEHCKOTO IT0JIa, TIOJTYYCHUS MHOXKECTBA PUIOB MOCIIC-
JIOBATCIILHOCTH, TN PHUMABI IMOCICIOBATCIBHOCTH IIOJNYYCHBI B PE3yNbTaTe aHajdm3a OCCKICTOYHBIX MOJICKYI
PHK, monyueHHBIX W3 OHOJIOTHYECKOTO 00pa3iia, HACHTU(DUKAIINH C TIOMOIIBI0 KOMIBIOTEPHON CUCTEMBI TTOJIO-
JKCHHUI PHUJIOB MOCIIEIOBATEIBHOCTY B pehepeHCHOM MOCIeIOBATEIFHOCTH U MIOICYCTa PHIIOB MOCIICIOBATEIBHO-
CTH, PACIOJIOKCHHBIX B TCHE.

2. Cnoco6 1o 1.1, JOTOJHUTENBHO BKIIOYAIONINA THArHOCTUPOBAHUE CBA3AHHOTO C OEPEMEHHOCTHIO Ha-
PYIICHHS, €CJIN YPOBEHb IKCIPECCUH MPEBBIIIACT KOHTPOJIbHOE 3HAUCHHE.

3. Croco6 mo 1.1 wim 2, B KOTOpOM OHOJIOTHYIECKUi 00pa3ell mpeAcTaBiIsIeT co0oi o0pa3er] KpoBH, Iia3-
MBI, CBIBOPOTKH, MOYH WJIH CIIOHBI.

4. Cnoco6 1o 1.1 uiu 2, B KOTOPOM OHOJIOTHYECKHI 00paselr mpeIcTaBiIseT co00i 00pa3er] mia3Mol.

5. Crioco6 1o 1.1 niu 2, B KOTOPOM OHOJIOTHYECKHA 00pa3ell mpeacTaBisieT co0oit 00paser] CIBOPOTKH.

6. Crioco0 no mmobomy u3 mm. 1-5, rae renom siBisiercss ASAHI.

7. Crioco0 1o mrobomy u3 mit. 1-5, e ren npencrasiseT coboit TSC22D3.
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8. Crioco0 mo mobomy u3 m. 1-5, rae ren npencrasiser coboit MY ADM.

9. Cnoco0 no mmobomy u3 1. 1-5, rae reH npeacrasiser codoit C7orf53.

10. Cuctema, cojeprxaiias OJWH WIH OOJbIIEe KOJWISCTBO MPOIECCOPOB, CKOHMUTYPUPOBAHHBIX IS
OCYIIIECTBIICHUS JTFOOOTO M3 CIIOCO00B 110 mIT. 1-9.

11. Cucrema mo 11.10, TOTIOTHATETHHO CoEprKamias yCTPOHCTBO ISl CEKBEHUPOBAHUSI.

12. KoMIIBIOTEPHBIN MPOIYKT, COACPKAIMUNA MAITAHOYATAEMBI HOCHTENb, TJI€ XPAHUTCS COBOKYITHOCTH
WHCTPYKIUH IS yIIpaBJICHUS MPOIIECCOPOM ISl OCYIIECTBICHHS criocoba 1o JroooMy u3 . 1-9.
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OnpepaeneHne BTOPOro YMUCa PUAOB, COAEPIKALUUX BTOPOI
annenb, ANA KaKA0ro 0TO6paHHOro MHPOPMATUBHOTO NIOKYCa

w
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BblumucneHue nepeoit Cymmbl NepBbiX Ynucen

l

e

BbluncneHmne BTOpoi Cymmbl BTOPbIX Yncen
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BbluncneHme OTHOWEHUA NEPBO CyMMbI U BTOPO CyMMBbI

w
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CpaBHeHWe OTHOLLEHUA C NOPOroBbIM 3HaYeHnem

L 300

Qwr. 3
Tun obpasua Obpaseu [HeobpabotaHHble| [peasapuTenbHO (%) |Kaptupyembie (%)4
puabl obpaboTaHHble prabl® puabl©

Mnasma CTRO81 180 080 810 23012332 12,78%| 7708011 33,50%
HebepemeHHOMN eHWmHbl CTRO82 132 567 446 20 559 146 15,51%| 6848249 33,31%
M9600P 367 301939 45 255 199 12,32%| 16849461 37,23%
[opoaosas M9549P 597724 438 151 243195 25,30%| 34 627313 22,90%
MaTepuHCKas naasma M9356P 820742404 190 030 278 23,15%| 14091631 7,42%
M9415P 970 145 241 143 615 377 14,80%| 41517504 28,91%
Mocnepoposasn M9356BP| 587 698 232 132012632 22,46%| 7828124 5,93%
MaTEPUHCKas naasma M9415BP| 853401 365 101 070 496 11,84%| 26707674 26,42%
Mnauera N9356 202711386 169 500 629 83,62%| 160417 620 94,64%
N9415 257 219 381 203 094 642 78,96%| 193 126 555 95,09%
M9600W| 163 832386 38 707 658 23,63%| 11348398 29,32%
KneTtkn maTtepuHCKo M9549W 240383043 83922150 34,91%| 73117 147 87,12%
KpoBM M9356W 208 400 902 60 851 642 29,20%| 54974158 90,34%
M9415W 265 636 207 49 943 628 18,80%| 42670781 85,44%

a. OcTaBLUMECs puAbl NOC/Ie yAaNeHNs YacTo MOBTOPAIOLWMXCA PUAOB.
b. % HeoBpaboTaHHbIX pUAOB.

¢. Cm. gononHuTensHyio Tabauuy 2B ¢ noapo6Hoi paciumdpoBKoit.
d. % npeasapuTeNbHO 06paBoTaHHbIX PUOOS.

®ur. 4
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Oro6panHbie(MpuroaHbie ana aHanmsa MexreHHas
Tun o6pasua O6pasey, MBI UL 3k30H (%) UHTpOH (%) obnacth (%)°
Mnasma
HeBepemMeHHOM CTRO81 | 4186990 3521021 64,00% 6,47% 29,53%
P CTR082 | 3594 966 3253283 61,93% 7,29% 30,78%
YKeHLLWHbI
M9600P | 7711430 9138031 64,42% 6,47% 29,10%
[Jopoposas
MaTEDUHCKAA M9549P | 20 481388 14 145925 41,84% 13,16% 45,00%
nnas:\'j\a M9356P | 1683896 12 407 735 56,80% 30,76% 12,45%
M9415P | 23164 778 18 352726 53,61% 10,80% 35,59%
Mocnepogosas M9356BP| 988 066 6840 058 50,41% 38,15% 11,44%
MATEPVIHCKAR  Moa15BP| 15 853377 10854 297 50,12%  13,68%  36,19%
nnasma
MAaLenTa N9356 3204 907 157 212713 31,18% 55,89% 12,93%
H N9415 | 4186711 188 939 844 26,51% 59,59% 13,90%
KneTki M9600W 854 869 10493529 69,71% 23,50% 6,79%
. M9549W| 8120655 64 996 492 66,98% 26,67% 6,36%
MaTepPUHCKON
KDOBU M9356W | 4 255081 50719077 69,13% 24,70% 6,16%
P M9415W| 5318314 37 352467 85,68% 10,74% 3,58%
a. OTobpaHHble puAabl B OCHOBHOM MPeACTaBAAIT AAePHble U MUTOXOHAPUaNbHble pPHK 1 TPHK.
b. MpurogHble Ana aHannsa puabl = obllee YMCA0 KaPTUPYEMbBIX PUAOB MUHYC OTOGpaHHbIe puabl.
c. % pUAoB, BbIPAaBHWBAOLWMXCA C 061aCTAMU BHE SK30HOB U MHTPOHOB pedepeHCHbIX FeHOB.
®ur. 5
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YpoBeHb IKCNPECcum B KNETKaX KpoBu/nnaveHTe
®ur. 7
AnnenbHoe
OTHOLIEHHUE YpoBeHb B nnasme
PHK-SNP (log: FKPM)
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YpoBeHb SKCNPECCUU B KNETKaX Kpoeu/nnaueHTe
dur. 8
OtHoweHue | (|
C::::?::ﬁ;::esma SNP nnngmu!'ﬁ/ on?:meuue FPKM FPKM knetok | KparHocTb pasnnuna FPKM
(marb: AA, nnop: AB) g,.,"'f,'.'.', PHK-rSeﬁP Ha nnayeHTbl KpOBU (nnauenTa/kneTkm kposu) nnasmbl
AFF1 SNP 7:rs342462 028| 0,52 149,731 16,1598 9,27 16,7037
SNP 85342459 1
SNP 9510029915 029)
SH3BGRL2 SNP 13151507 007 0,07] 247477 40,3078, 061 1282908
SLC38A1 |SNP 3153742058 017 0,58 1428723 15,1123 9,45 9,0209
SNP 413742059 1
PTIGIIP SNP 65873317 04 04| 1528104 56,4153 2,71 371191
GIVAP1-GIMAPS SNP 14751046355 004 0,04] 15.9771 39,9271 04 77,4282
CTSS SNP 1:rs3754212 0,01 0,01 11,0084 382,8589 0,03 79,3012
RHOBTB3 P 10.rs34896 1 038 3385763 21,5841 15,69 15,4046
P 11.rs34898 05!
P 12:rs34899 08!
ARHGEF12 P 2:rs192719576 0,09 0,09 88.5256 110,1833) 08 63,7037
TXNRD1 P 51511111979 02| 02 659309 35,795 1,84 236787
HPCALT SNP 1152270302 006 0,06 17.2498 42,5469 0,41 252768
RAB4A SNP 27515452 008 0,08] 127741 22,2066, 0,58 72,2382
PGM2 SNP 13153752683 022 0.22| 330576 23,045 143 13,4293
PSMB3 SNP 1015228274 0,05 0,05 65.0683 117,5188| 055 1273262
ADPOR2 SNP 4:rs12342 0,08] 0,08 18.1942 18,7699 0,97 16,5717
SNP 5:rs1044471 008
CHFR SNP 9rs35011845 022 022 219501 15,0583 1,46 10,3748

dur. 9
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Cneunduueckue ana O'rnol.uenueu CpeaHee FPKM KpaHocTs
matepu aaneam SNP MaTepuMHCKUH |oTHoweHune FPKM FPKM
SNP o KNeToK pazanumsa (knetkn
(Martb: AB, annenb/o6wmii | RNA-SNP Ha | nnaueHTbl wposu «posw/Mnayenra) naasmol
Nnoa: AA) annens reH
AKAP10 SNP 18:rs2108978 1,33 1,33 22,414 18,1324 1,24 11,7168
EIF252 SNP 37:rs4911406 1,25 1,25 39,3008 35,9748 1,09 65,1988
JHDM1D SNP 51:rs76676651 1,4] 1,4 43,0656 26,1836 1,64 28,1734
SNP5:r511022079 0,5 0,5 10,735 36,1867 0,3 10,3945
UspP47 SNP 6: rs 148238084 0,5
PPP4R2 SNP40:rs61188513 1,09 1,09 80,3628 69,563 1,16 47,4149
SNP 15:rs4779520 0,78 1,64 22,9283 10,6869 2,15 19,3486
KLF13 SNP 16: rs 6493629 2,5
FAM1078 SNP4:rsl1259151 2 2 24,1097 15,1776 1,59, 30,5864
APOL2 SNP 39:rs 132759 1,33 1,33 17,9996 12,0226 1,5 28,1601
SNP 10:r52389910 1,56 1,11 27,2282 29,7396 0,92 31,7672
RAP2A SNP Il:rs2873919 0,67
SNP |:rsl17963129 4] 3,37 48,3896 11,7589 411 35,3443
SNP 2:rs 1055184 5
RIT1 SNP 3:rs493446 1,12
STK17A SNP48:rs56286238 1,33 1,33 61,0052 36,447, 1,67 30,0074
SNP 23:rs14031 0,5 0,62 11,0432 32,3155 0,34 8,3988,
C190rf63 SNP24:r51046246 0,75,
SMEK1 SNP 14:r510135595 1 1 27,1212 33,0441 0,82] 26,8366
SNP 42:rs3797341 15 1,02 26,837 30,3427, 0,88 45,4491
SNP43:rs3203922 0,78
[TNFAIP8 SNP44:rs1045242 0,79
CPEB4 SNP46:rs12659398 1 1| 28,4523 40,5723 0,7 28,802
PTPRJ SNP7:rsl17902837 2 2| 59,7568 20,5437, 2,91 19,0642
RPL36 SNP22:rs3810220 1,7 1,7) 152,2501 65,9528 2,31 921,8925
SNP25:rs1137288 1,62 1,88| 114,7107 41,6213 2,76| 176,8333
SNP 26:rs3087895 2,17]
SNP 27:rs3768670 1,86
YPELS SNP28:rs3768671 1,86
SNP53:rs114261839 1 1,33 51,7974 43,9599 1,18 30,1847
SNP 54:rs208753 1,4
SNP55:rs17635381 2,27
PCM1 SNP 56:rs6991775 0,67,
UBR2 SNP47:rs6916713 2,25 2,25| 102,9892 23,2007, 4,44 43,5569
SNP 32:rs3747 1,22 1,97 50,467 37,5349 1,34 96,8859
SNP 33:rs9579 2,17]
SNP 34:rs3088214 2,89
[TNS1 SNP35:rs1063281 1,62
EIF4A1 SNP 17:rsl057086 0,93 0,93/ 70,1974| 132,2932 0,53| 161,6599
BACH1 SNP 38:rs 15092 2,5| 2,5 112,4409 34,6219 3,25 26,4284
SNP 49:rs6850 1,11 1,05] 66,7742 62,9202 1,06| 220,7639
PPIA SNP 50:rs6904 1
TMX1 SNP 12:rs7160810 1 1 11,8758 12,8978 0,92] 6,7127
ANKRD44 SNP 29:r53731569 3,67] 3,67 65,5013 14,0504 4,66 16,412
SNP 57:rs3398 0,33 1,51 43,1289 37,048 1,16 37,6685
ZFANDS SNP 58:rs969 2,69
SNP 19:rs 12327477 0,67, 3,89 171,6269 29,4281 5,83 25,153
SNP 20:rs2304859 7
SMCHD1 SNP 21:rs7238459 4
NR3C1 SNP 45:rs6191 1 1 28,0561 36,5516 0,77 11,2138
CRNKL1 SNP 36:rs2255255 1,5 1,5 15,8244 13,148 1,2 10,1897
CALM1 SNP 13:rs5871 1,1 1,1] 76,0647 89,0949 0,85 181,3474
FDFT1 SNP 52:rs79708434 1,56 1,56 83,9629 34,6215 2,43 44,9826
SNP 30:r51051677 1] 1,17 74,6452 75,2029 0,99 55,8144
XRCC5 SNP 31X52440 1,33
SNP 8:rs3741380 2,75] 1,81 29,7293 14,0146 2,12 90,3776
EHBP1L1 SNP 9:rs6591182 0,88
OPA1 SNP 41:rs7643844 1,5 1,5 49,1647 22,7367 2,16 34,8335
@ur. 10
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KpatHoctb
pasnuuma
4,50
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3,00

2,50
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Gur. 11B

AnnenbHoe
OTHOLWeHNe
PHK-SNP
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UACA
BSG
NEAT1
BCL2

5641 (PET) (GA: 36 6/7) 7171 (Hopwma) (GA: 36 6/7) KpatHocTh | YpoBeHb sKcnpeccuy B nnasme
wamenenun
orHowennn
Creundwieckne Ornowenme Ortwowenme | Cpeaee |RNA-SNP gnn Kparhocts
:ﬂ":e::';:: sup maTepuHCKui omoc“'::ﬂ::fm A e matepuHckni | oTHOWEHNE | camgoro rewa| 5641 | 7171 | mamenennn
pi annens/oumii ‘b annens/oBumi |RNA-SNP 43| (g1 7177) | FPKM | FPKM | FPKM (5641
annens annens ren w1
Mnop: AA)
ANXAS SNP 1kgp9682337 2 2 SNP 9:r56546548 05 05 4[ 12,1379( 4,7565] 2,551855356]
RAC2 SNP 3156572 075 0,75| SNP 8:52239774 8 8 0,09375| 319,973(288,0231 1,110928255|
oss SNP 2:rs17879353 05 1,25 SNP 4:rs1042522] 05 05 2,5[ 28,9503 13,1548( 2,200740414)
SNP 4151042522 2
sLcaa1 SNP 5:rs5035 18 1,8 SNP 7:r52072081, 1 1 1,8[165,1352192,3307| 0,858600317)
[ARHGDIB SNP 6:kgp6869929 0,76 0,76[SNP 071 0,71] 1,070422535665,6615]640,9633| 1,038532939)

®wr. 13
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5641 (PET) (GA: 36 6/7) 9356 (Hopma) (GA37 2/7) KpatHocTe | YpoBeHb 5 nnasme
nameHeHus
OtHoLeHn Cpeane
Cneunduyeck OTHOWeEHUA
e ans N Cpeanee Orhowenve e RNA-SNP gna KpatHocts
warepu 2 MaTepuHckin | OTHOLUE |\ o noro 5641|  9356| mamenenms
annennsnp | SNPS w ne RNA- | SNP " e rena (5641 u FPKM|  FPKM| FPKM (5641
(Mare: AB, annfm:/oﬁ SNP Ha al:nenb/oﬁm RNA- 7171) w7171)
Nnon: AA) Wi reH Wi annens SNP Ha
annens reH
SNP 62:rs11898629 0,8
TRAK2 SNP2:kgp14544935 1 1[SNP 63:rs3795966 1,47 1,11| 0,900900901| 95,0691 |618,1783| 0,153789125
SNP 64:rs13022344. 1,04
PCSK6 SNP26:kgp8258505 0,33 0,33[SNP 48:rs1058260 1,54 1,54] 0,214285714[ 22,3438] 15,3949] 1,451376755
LAPTMS SNP 7:kgp15703090 0,12 0,12 [SNP 38:rs8048 1,43 1,43] 0,083916084]215,8869[117,3578| 1,83956158
ASAH1 SNP 3:kgp3689333 0,67 0,67 |SNP 85:rs71526182 1 1 0,67] 35,6956| 78,8371| 0,452776675
SNP 5:rs17310286 1,09
BNIP3L SNP 5:rs17310286 25 25 P 86:151012992 078 0,94 2,659574468 139,6533 | 783,6419| 0,178210609
SNP 11:rs1049606 1,07
CCND2 SNP 11 :rs1049606 1 1[SNP 22153217525 T 2,54| 0,393700787( 39,864 22,9748 1,735118478
DAZAP2 SNP 25:kgp1918624 1,67 1,67|SNP 43:rs1049467 1,43 1,43] 1,167832168]104,3778 | 84,1193| 1,240830582
SNP49:rs14383 0,25
GAS7 SNP31:rs2240739 0,67 0,67 S NP 5016958568 s 0,88 0,761363636( 12,6931| 7,2272| 1,756295661
LASP1 SNP 29:kgp8909974 1,33 1,33|SNP 53:rs11539845 0,38 0,38 35| 72,976] 39,5819] 1,843670971
SLCAAL SNP 4:rs5035 18 1,8|SNP 54:rs13306788 0,83 0,83 2,168674699]165,1352]726,2616] 0,227377022
SH2D3C SNP 17:rs514024 2,5 2,5[SNP 87:rs35019975 5 5 05| 31,7735[ 5,1573] 6,160878754
SNP 21 SNP 82:rs72645704 16
IKZF1 kgp5028738 3 SNP 83572645705 08 1,2 2,5| 459371| 28,2684| 1,625033606
SNP 79:r52640 0,8
EIF2AK1 SNP 22:rs2639 0,25 0,25 e 557 re2639 0,71 0,75| 0,333333333 69,0985|133,6252| 0,517106803
ANXA4 SNP1:kgp9682337 2 2|SNP 61 :rs2228203 0,91 0,91] 2,197802198| 12,1379] 24,8486] 0,4884742
CNPPD1 SNP8:rs1043160 2 2|SNP 65:rs11236 11 1,04| 1,923076923| 26,7431|163,7143| 0,163352255
SNP 66:rs1127102 1,08
SNP8:rs1043160 1,36
SNP 67:rs1127101 0,61
UACA SNP 16:rs934005 1,5 1,5|SNP 16:rs934005 1,6 0,9| 1,666666667| 12,9841| 23,1721| 0,560333332
SNP 47:r54776525 0,2
SNP 47:rs4776525 0,2
] 1,1|SNP 56:rs4682 1,2
BSG SNP 10:rs2229664 1,1 SNP 57:1e8637 15 1,16| 0,948275862|151,0873|867,8964 0,174084488
SNP 58:rs8259 0,96
NEATL1 SNP 32:rs680413 1,67 1,67|SNP 32:rs680413 1,12 2,81 0,59430605| 83,9749] 20,5134] 4,093660729
SNP41:rs2239895 45
BCL2 SNP 36:rs1564483 2 2|SNP 55:rs4987857 0,29 0,29 6,896551724] 13,6149] 11,001] 1,237605672
MAX SNP 18:rs4902359 0,75 0,75 |SNP 44:rs4902357 0,62 0,69 1,086956522(186,4324117,3962 | 1,588061624
SNP 45:r51957949 0,75
SNP 46:rs1957948 0,74
SNP 18:rs4902359 0,64
FAM65B SNP 12:rs12183109 0,5 0,5[SNP 77:rs11285 1 1 0,5] 38,6914] 39,9277 0
CAPN2 SNP6:rs17598 033 0,27 |SNP 39:rs3738383 0,92 0,77 0,350649351 59,5279| 47,4986| 1,253255885
SNP 13:kgp4535923 0,2 SNP 6:rs17598 0,48
SNP 40:rs10961 0,93
HLA-DPB1 SNP 27:kgp4559778 0,25 0,25|SNP 78:rs41558014 0,12 0,12] 2, 62,8314] 90,6768| 0,692915939
SMCR8 SNP 35:rs3829956 0,5 0,5[SNP 51 :rs1563632 1 0,83[ 0,602409639( 4,3801[ 5,1181] 0,855805865
SNP 52:rs921985 0,67
ST6GALL SNP 19:rs2284749 1 1|SNP 19:rs2284749 1,27 2,04 0,490196078( 15,0179| 12,2028 1,230692956
SNP 73:rs4686848 2
SNP74:rs1801380 4,5
SNP 75:rs7559 0,4
RABSA SNP 9:rs3745314 0,71 SNP 59:rs3745313 1,86 1,02| 0,852941176(150,8067| 67,5592| 2,232215598
SNP 20:rs17722795 1,33 0,87 |SNP 9:rs3745314 0,92
SNP 30:rs10409364 0,44 SNP 20:rs17722795 1,17
SNP 37:rs1043346 1 SNP 37:rs1043346 0,38
SNP 60:rs1043407 0,78
MYHS SNP28:kgp7015684 1,25 1,25|SNP 68:rs2481 1,39 0,93 1,344086022(547,5822|125,4471| 4,365044708
SNP 69:rs7078 0,48
SNP 70:rs12107 0,47
SNP 71 :rs11089787 1,38
ARL6IP5 SNP 33:rs7038 2 2|SNP 72:rs60050966 0,5 05 4| 57,8305| 77,8228| 0,743104848
CTSB SNP 34:kgp8442325 0,2 0,2|SNP 84:rs138489258 0,21 0,21 0,952380952| 40,7539]124,8545] 0,326411143
DAXX SNP 23:rs1059231 4 4SNP 23:rs1059231 1 1 4] 33,1412] 14,2532| 2,325176101
] SNP 80:rs702829 0,67 0,89| 3,370786517| 87,1367| 86,8271| 1,003565707
C7orfa1 SNP 15:r52110394 3 SNP 81753750083 111
OPAl :m:: ;iﬁggﬁ;g g:: 041snp 76:rs7643844 15 1,5| 0,266666667| 13,0804 34,8335 0,375512079

Dur.
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MonyueHue COBOKYNHOCTM PMAOB |

I

n é puaos |
cm

1503

)

TUBHbIX NOKyCOB,
rOMO3MroTHbIX NO annenoun HbIX N0
BTOPOMY annenio

1

O160p MHGOPMATUBHBIX MATEPUHCKUX IOKYCOB |

!

OnpeaeneHre NepBoro YACNa PUAOB, COAEPIKALLNX
nepBbiii annenb, ANA KAKAOTO 0TOGPaHHOTO
)

[

1504

il

1505

[

KOro IOKyca
1506 T orony
OnpeaeneHne BTOPOTO YNC/IA PUAOB, COACPIKALUMX
BTOPOI annenb, ANA KaXKAOTO 0TO6PaHHOrO
1507 ) KOro IoKyca
BbluncneHue Cymmbl NepBoro M BTOPOro Ynucia Ansa
Kaxaoro 0 UHG TUBHOTO 0
1508 nokyca
i
Bbi! ‘0 BKNaga nyrem
BTOPOrO YMCNA HA YKa3aHHYIO CYMMY ANA KaXKAOTO
0 UHG 0 NOKyCa
1509 L
L O 0 061y
oTHOCH poro annens,

Ana A P N
MaTepUHCKOro Nokyca
'

o
=
=)

0 Ha cKanap ana
nony4YeHUAa MaTepUHCKOro BKNaga ANA Kaxaoro
0 UHO 0 NOKyca
2
Bbluucnenue NNOAHOrO BKNAAA NyTem BblYUTAHUA
MaTepPUHCKOro BKNaga Ana Kaxxaoro oroGpaHuoro
MHGOPMATUBHOTO MaTEPUHCKOTO NIOKYCa

-

a

B
NPOMCXOXAEHUA

r

Aonu PHK 0 |

®ur. 15

t 1500

PaHHMe cpokn Nosaxne
6epemeHHOCTH CPOKM
Kon-8o SNP KOn-80 KOn-80 KON-BO reHoB
rexos’ SNP
Cneyucpuyeckue dnsa nnoda annenu SNP
(nn0d=AB, mame=AA):
0O6wwee uncno nHpopmatnsHbix SNP/reHos 16 051 6714 20643 | 7788
SNP/reHbl nocsie ot6opa H/O? 19463 | 7,581
TpaHCKPUNTbI B MAaTEPUHCKOI Naasme 4470 2647 (39,43%)°| 7114 (3813 (48,96%)
Bknag nnoaa (o6wmii) 109 98  (3,70%)7 504 430 (11,28%)
BbICOKMIi BKNaA N10aa 25 24 (0,91%)° 112 96 (2,52%)
Cneyucpuyeckue dna mamepu annenu SNP
(nn0d=AA, mamb=AB):
0O6wwee uncno nHpopmatnsHbix SNP/reHos 15962 6753 19833 7761
SNP/reHbl nocne ot6opa H/O 19343 | 7656
TPaHCKPUNTLI B MaTePUHCKOI Nnasme 4414 2654 (39,30%)| 6995 [3717 (47,89%)
Bknag matepm (06wmii) 3156 2041 (76,90%)| 5023 |[2911 (78,32%)
BbICOKMIt BKNaA, maTepu 1634 1130 (42,58%)| 3002 [1895 (50,98%)
a. Konuuectso reHos, pble C b TMBHble SNP.
b. Ot6op no an. KoM (ASE) He m pna nony Ha paHHMX
cpokax 6epemeHHOCTH.
C. % ot obuiero KonmyecTsa TUBHbIX FeHOB, NPUCYT B MaTePUHCKON niasme.
d % ¥ nnasmbl, IX NN10A0M.

€. % TPaHCKPUNTOB MAaTEPUHCKOI NNasMbl, B 3HAUMTENbHOI CTENEHN BHECEHHDBIX NI0AOM.

dur. 16

CpoKM
kon-80 SNP | Kon-Bo rexos’
Cneyucgpuyeckue dns nnoda annenu SNP (nn00=AB, mame=AA):
O6uee uncno uHdopmatneHbix SNP/reHos 20643 7788
TpaHCKPUNTbI B MaTEPUHCKOW Nnasme 7303 3839 (49,29%)°
Bkniag nnoaa (o6umi) 581 485 (12,63%)°
BbICOKMIA BKNaA naosa 132 111 (2,89%)°
Cneyugpuveckuii mamepuHckuii annenu SNP (nn0d=AA, mame=AB):
O6uiee unc/1o nHGopmaTUBHbIX SNP/reHoB 19833 |7761
TPaHCKPUNTLI B MaTEPUHCKOI N1asme 7365 3829 (49,34%)
Bknap matepu (06t 5326 |3014 (78,72%)
BbicoKuii BKNaA MaTepn 3321|1986 (51,87%)
a. KonMyecTso reHos, coaepkaslnx uHpopmarusHble SNP .
b. % ot obuero TUBHBIX F€HOB, NPUCYTCT B i nnasme.
c. % i nnasmbl, naogom.
d % 0B i nnasmol, 8 W CTENEeHU BHECEHHBIX NI0AO0M.

®ur. 17
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MnoaHbIA BKNag,

MaTtepuHCKuiA BKNag,

I 6epemeHHOCTU

i
|
§
i

Mo3aHue cCpoKn

Codepianue naodxbix
annene

dur. 18A

112 SNP ¢ seicokum

N100HbIM 8KNAOOM

Obwee nodcyumanHoe
KO/1-60 annenel

Bbﬁedeuue

BuvigedeHue

CpaBHeHWe A0POAOBOI U NOCNEPOAOBOA MATEPUHCKON N1a3mbl

3002 SNP c ebicokum

MamepuHCKUM 8K1a0om

I o popos
i
{ Mocne
i posos
{
i
|
(GNAS T OTHOCUTENbHBIN BKNaA OTHOCUTENbHBIH |FPKM
(nokyc SNP: annena |marepu, M = BKnag nnoaa, F =
rs7121) annens A B (cneynduueckoro (2*Matepuuckuii annens /|1-M
(06uero ann matepw) Matepunckuii + nnoaubiii
annens) annens
7171 Maro: AB, Mnon: |7 6 92 0,08 3103
(Kontpons) [AA
(GNAS T [OTHOCHTeNbHbIF BKaA | OTHOCHTENbHbIA |FPKM [% HameHeHHs % wamenenun
(nokyc annens nnopa, F = 2*Mnoaubiii  [sknaa marepw, M on on
SNP: annens A B (Cneuvduueckoro (annenn/Marepunckuii+ |= 1-F BKNaga
1s7121) (06uero nnoaHoro) nnoaubi annent no cpasHenmio ¢
annenn)
5641 (PET) |Mars: AA, Nnog: 81 4 0,09 0,91 376,2 (0,09-
AB 0,08)/(0,08)*100 =
1,09% +12,5%
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2001

s

MonyueHue COBOKYNHOCTU PUAOB |

2002 l
Upentnd pac pupos
B pedepeHCHOI NocneoBaTeNnbHOCTH
2003 l

Upentud ¢ KUX A1 MaTepu uwim
nn10Aa MHGOPMATUBHBIX IOKYCOB, FOMO3UIOTHbIX NO
2004 urerep HbIX MO BTOPOMY annenio|

0T60p MHOPMATUBHBIX IOKYCOB

-

[

2005 l

-

OnpepaeneHue NepBoro YACNa PUAOB, COAEPIKALLUX
nepBblit annenb, ANA KAKAOTO OTOBPAHHOTO
WHHOPMATMBHOTO IOKYCA

2006 l

OnpeaeneHne BTOPOro YMC/1a PUAOB, COASPIKALUMX
BTOPO#A annenb, ANA KaKAOro 0To6paHHOro
MHPOPMATUBHOrO 10KyCa

-

2007

-

BbluMCNEHME OTHOLIEHMA NEPBOTO M BTOPOrO YMCNa ANA
KaXA0ro 0T06pPaHHOro MHPOPMATUBHOTO NIOKYCA

I

Onpeaenexune 0To6PaHHOrO MHPOPMATUBHOTO NOKYCA
KaK Mmapkepa B TOM Cny4yae, ec/iv OTHOLWEHUE npesblaeTr

n
o
o
@

-

noporosoe sHa4yeHue
L 2000
®ur. 20
Cnyuaii 9356 Cnyuait 9415
Mna3ma o | Mnasma nocne Mnasma go | Nnasma nocne Mpumenann
e poAos poAos KpatHocTb _popos _popos KpatHocTb e (nur.
yp yp \YP \YP WUCTOYHMKH)
TPaHCKPUN | TPAHCKPUALMK a T a
umum) ) ) )
CSH1 1391,00 17,66 78,78 796,21 1,13 704,89 a(l)
KISS1 433,89 8,25 52,56 147,36 7,26 20,29 a(2)
STAT1 227,34 104,49 2,18 275,22 85,30 3,23 b
CGA 270,02 6,98 38,67 134,19 1,00 134,19
CSH2 136,04 3,89 34,96 185,78 2,74 67,84
TFPI2 216,09 15,11 14,30 85,16 3,55 24,02 a(2)
GBP1 99,47 45,89 2,17 153,00 63,58 2,41 b
PLAC4 177,67 1,03 172,41 69,32 1,00 69,32 a(3)
HSD17B1 140,14 5,94 23,58 93,76 25,56 3,67 b
CSHL1 140,57 1,00 140,57 66,97 1,00 66,97 a(4)
KRT8 86,47 23,42 3,69 76,78 13,28 5,78 C
KRT18 86,76 25,92 3,35 64,11 20,27 3,16 b
HPGD 87,76 38,45 2,28 39,05 13,36 2,92 d
GADD45G 48,82 20,75 2,35 73,22 23,37 3,13 b
LGALS 14 56,55 1,00 56,55 62,86 1,00 62,86
HSD3B1 60,62 3,51 17,28 48,26 1,00 48,26
KRT19 77,95 24,04 3,24 30,71 3,52 8,71
SERPINE1 37,39 15,29 2,45 60,90 12,71 4,79 a (5)
GDF15 62,32 3,68 16,92 33,52 12,10 2,77
CYP19A1 70,84 4,90 14,47 18,65 1,00 18,65
PSG4 36,10 1,45 24,89 47,82 1,00 47,82
PSG3 53,00 1,00 53,00 23,03 1,00 23,03
CRYAB 15,46 1,00 15,46 58,22 4,50 12,93
HSPB8 35,57 6,62 5,37 36,79 13,47 2,73
PKIB 45,08 8,79 5,13 26,12 8,09 3,23
PGF 44,72 5,40 8,29 24,94 3,80 6,57
CYP11A1 40,77 3,64 11,20 28,04 1,71 16,41
PSG5 42,56 1,00 42,56 25,66 1,00 25,66
PSG1 37,70 1,49 25,29 28,17 1,00 28,17
PAP PA 40,90 5,91 6,92 20,03 1,00 20,03 a(6)
ADAM12 44,48 4,01 11,09 15,16 1,00 15,16 a(7)
PSG2 29,16 1,00 29,16 29,95 1,00 29,95
VGLL3 34,80 1,98 17,54 20,36 1,80 11,34
KRT7 27,20 10,39 2,62 26,54 9,75 2,72
TMEMS54 32,99 5,94 5,56 18,70 5,22 3,58
PRKCZ 28,22 10,05 2,81 23,12 8,76 2,64
SDC1 30,62 2,62 11,68 17,43 1,84 9,45
LGALS 13 32,32 1,00 32,32 15,60 1,00 15,60
EFHD1 15,55 2,80 5,56 30,55 3,94 7,76
CAPN6 23,18 1,64 14,14 22,90 1,00 22,90
XAGE3 25,08 2,59 9,67 13,08 1,00 13,08
EBI3 18,79 6,48 2,90 17,96 7,30 2,46
GH2 19,16 1,00 19,16 17,22 1,00 17,22 a(7)
PAGE4 28,89 2,99 9,67 6,28 1,00 6,28
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Cnyuai 9356 Cnyuvait 9415
Mna3ma ao Mnazma
pogos nocne poAos| KpatHoe Mnasma po popos | Mnasma nocne
ren {yposeHb {yposeHb ™ {yposeHb poaos (ypoeeHb Kpathocts |lpumeuanme
\ | nsmeHenna {nur.
' ) ' ) us T T WUCTOUHUKM)
ALPP 19,62 1,54 12,73 14,03 1.00 14.03
INHBA 18,99 2,71 7,01 14,51 4.29 3.38 a (6)
LOC100505659 17,53 1,00 17,53 15,65 1.00 15.65
FBLN1 10,12 2,12 4,76 20,01 1.28 15.62
ISEMA3B 16,06 2,52 6,38 12,90 1.00 12.90
IGPC3 18,22 1,00 18,22 10,12 1.00 10.12
IPLAC2 19,86 1,99 9,96 8,04 1.97 4.09
PsGo 7,10 1,00 7,10 20,32 1.00 20.32 a (8)
FN1 17,30 6,57 2,63 9,72 3.81 2.55
INOS3 10,01 3,45 2,90 16,07 7.08 2.27
LOC100506655 12,29 1,00 12,29 13,53 1.00 13.53
PSG11 19,48 1,83 10,63 5,77 1.00 5.77
ISPTLC3 19,82 1,00 19,82 4,99 1.00 4.99
EXPHS 12,58 4,48 2,81 12,09 2.24 5.40
HSPA2 12,86 5,85 2,20 1140 4.87 2.34
PSG6 10,66 1,00 10,66 13,38 1.00 13.38
PLAC1 17,08 1,00 17,08 6,60 1.00 6.60 a(3)
[TACC2 5,93 1,61 3,69 16,24 1.64 9.89
PRPF40B 8,27 3,98 2,08 12,53 5.32 2.36
LOC388948 12,97 1,00 12,97 7,71 1.00 7.71
ISERPINB2 13,48 1,36 9,91 6,86 1.44 4.77 a(9)
CRH 15,40 1,00 15,40 475 1.00 475 a (10)
GBP1P1 6,35 1,19 5,32 13,04 5.04 2.59
ICLDN4 12,50 1,00 12,50 6,45 2.84 2.27
C20r72 11,14 3,29 3,38 7,26 1.74 418
PAPPA2 10,92 1,53 7,13 7,48 1.00 7.48
HIST2H3A 14,75 7,27 2,03 2,44 1.02 2.39
HIST2H3C 14,75 7,27 2,03 2,44 1.02 2.39
[TCL6 12,92 1,00 12,92 3,93 1.00 3.93
MFSD2A 8,09 3,35 2,42 8,72 1.00 8.72
[ZFAT-AS1 9,10 3,14 2,90 7,25 3.31 2.19
INSL4 13,90 2,40 5,80 2,01 1.00 2.01
[DHRS2 12,24 6,11 2,00 3,30 1.00 3.30
HES2 11,03 3,11 3,54 4,50 1.46 3.08
LS 11,06 4,77 2,32 4,40 1.68 2.63
PLCXD3 10,49 3,62 2,90 4,88 2.01 2.43
LOC100505483 5,40 1,00 5,40 9,39 2.62 3.58
Clorf130 11,60 1,85 6,28 2,48 1.00 2.48
FOSB 3,02 1,00 3,02 10,65 4.94 2.16
IGCM1 5,93 1,60 3,71 6,94 1.00 6.94 a(8)
[TRPVE 9,31 1,00 9,31 3,41 1.00 3.41
[TFAP2A 4,02 1,00 4,02 8,59 1.46 5.87
MMP11 10,08 1,96 5,16 2,46 1.00 2.46
[rusc3 9,90 2,66 3,73 2,55 1.00 255
HMGCR 7,15 2,25 3,18 5,13 2.26 2.27
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Cnyuai 9356 Cnyvain 9415
Mnazma ao Mnasma nocne | KpatH Mnasma go Mnasma nocne | KpatHoct | Mpumeuanu
poaoe poaos ocTb poaocs poacs b e
Ten (yposeHb (yposeHob usme yF YK (nur.
T] ) | T ) | HeHua | T ) | T ) 2] MUCTOYHUKM)
CCK 7,06 1,00 7,06 4,98 1,00 4,98
LOC100129935 8,56 1,61 532 3,38 1,00 3,38
C8orf39 4,02 1,00 4,02 7,86 2,93 2,69
GLDN 9,39 1,00 9,39 2,44 1,00 2,44
PGAP3 6,10 2,13 2,78 4,84 2,32 2,09
MSX2P1 3,63 1,00 3,63 6,37 3,36 2,05
GH1 4,33 1,00 4,33 6,02 1,00 6,02
SVEPL 7,79 2,98 2,61 2,26 1,00 2,26
PPP1R32 2,78 1,00 2,78 7,24 1,35 5,37
PSG8 5,01 1,00 5,01 4,94 1,00 4,94
ENDOU 7,24 2,40 3,02 2,27 1,00 2,27
EGFR 6,83 1,00 6,83 2,54 1,00 2,54
DUSP4 5,24 1,61 3,26 4,13 1,41 2,92
PHYHIPL 5,53 1,00 5,53 3,48 1,39 2,51
CTSF 6,01 1,00 6,01 2,77 1,03 2,69
TRIM29 3,54 1,00 3,54 5,13 1,00 5,13
RCN3 3,07 1,00 3,07 5,34 1,12 4,77
SPIRE2 5,93 2,27 2,61 2,48 1,00 2,48
LOC100216001 4,60 1,06 4,35 3,55 1,49 2,39
FAM176A 5,76 2,10 2,74 2,36 1,00 2,36
SCIN 5,18 1,00 5,18 2,82 1,00 2,82
ZNF500 2,41 1,00 2,41 5,52 2,23 2,47
PRR16 2,83 1,00 2,83 4,91 1,18 4,18
LOC100128054 4,55 1,05 4,35 3,08 1,00 3,08
OLR1 4,53 1,17 3,87 2,71 1,00 2,71
SLC30A2 5,18 1,00 5,18 2,00 1,00 2,00
LOC285972 3,49 1,00 3,49 3,64 1,02 3,58
HESX1 4,25 1,26 3,38 2,64 1,00 2,64
TMEM139 4,6 ,00 4,61 2,25 ,00 2,25
ZINF727 3,82 ,00 3,82 2,5 ,24 2,09
TMA4SF19 4,04 39 2,90 2,34 00 2,34
EFS 3,8 ,00 3,38 2,3 ,00 2,38
TIMD4 2,08 1,00 2,08 3,62 1,51 2,39
ALDH3B2 2,91 1,00 2,91 2,76 1,00 2,76
KRT81 2,61 1,00 2,61 2,92 1,00 2,92
MUC15 2,94 1,00 2,94 2,19 1,00 2,19
PRSSS 2,20 1,00 2,20 2,87 1,00 2,87
SH2DS 2,41 1,00 2,41 2,42 1,00 2,42
LOC728175 2,28 1,00 2,28 2,31 1,10 2,09
GRHL2 2,45 1,00 2,45 2,13 1,00 2,13
PABPN1L 2,18 1,00 2,18 2,37 1,00 2,37
CORO6 2,08 1,00 2,08 2,07 1,00 2,07

Ilpumeuanue:

a. | DAHCKPHUUTEL, PAHEE OLUCAHHBIEC KAK CBA3AHHbIE ¢ GEPEMEHHOCTLIO B MATEPUHCKOI 1N1a3Me

b. TPaHCKPHUNTHL, BICPRBIC HICHTH(HUIMPOBAHHKIC B HACTOATIICM HCCICIOBAHAN TTocpeicTROM RNA-seq MaTepHHCKON TLTa3MBI 1
nofrsepsennsie ¢ npuvenennes OT-TIIP B peaibnoM Bpemeny (Gur. 6 ¢ JOHONIHTENLILIMHA AaNHILIMU)

c. MPHK KRTS ne 6nima neeneopana OT-TTIP B peaTnHoM BpeMeHH, T.K. OTCYTCTBYET BO3MOXKHOCTH pa3paboTKM aHaIH30B Ha
JETEKLHUIO.

d. Pesynmwrarst OT-ITI{P B peanbHOM BPEMEHH MOKa3alH, 9To MaTTepH kanperca MPHK //PGD B MaTepHHCKOH TTasMe mocIe PojIoB
He Habmoaercs (Qur. 6 ¢ AOMONTHUTEILHBIMI JAHHBIMH)

Jumepamypuste ucmounuxu:

1. Ng EKO. Tsui NBY, Lau TK, Leung TN, Chiu RWK, Panesar NS, et al. Proc Natl Acad Sci U S A 2003;100:4748-53.
2. Tsui NBY, Chim SSC, Chiu RWK, Lau TK, Ng EKO, Leung TN, et al. J Med Genet 2004;41:461-7.
3. Lo YMD, Tsui NBY, Chiu RWK, Lau TK. Leung TN, Hecung MMS, ct al. Nat Med 2007:13:218-23.
4. Heung MMS, Jin S, Tsui NBY, Ding C, Leung TY, Lau TK, et al. PLoS One 2009;4:¢5858.
5. Purwosunu Y, Sekizawa A, Koide K, Farina A, Wibowo N, Wiknjosastro GH. et al. Clin Chem 2007;53:399-404.
6. Wong BCK, Chiu RWK, Tsui NBY, Chan KCA, Chan LW, Lau TK, et al. Clin Chem 2005;51:178 .
7. Pang WWI, Tsui MHY, Sahota D, Leung TY, Lau TK, Lo YMD, Chiu RWK. Prenat Diagn 2009;29:495-504.
8. Go AT, Visser A, Mulders MA, Blankenstein MA, Van Vugt JM, Oudejans CB. Clin Chem 2004;50:1413-4.
9. Tsui NBY, Wong BCK, Leung TY, Lau TK, Chiu RWK, Lo YMD. Prenat Diagn 2009;29:1031-7
10. Ng EKO, Leung TN. Tsui NBY, Lau TK. Panesar NS, Chiu RWK, Lo YMD. Clin Chem 2003;49:727-31.
Qur. 21
STAT1 GBP1 HSD17B1 GAPDH
2500 (P<0,05) 14000 (P<0,05) 1 (P<0,05) 4000 (P=0,492)
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®ur. 22
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®wr. 23

9356 9415 0306 9416 9366 9415 9356 9415

¥ T ¥

MnauyeHTa Knetkm _ nnasma pgo nnasma nocne
MaTEePUHCKOUN poaos poaoB
KpOBM .
Dur. 24A
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PHK Mpeaknamncusa Hopma PHK Mpeaknamncus Hopma
ADAM9 26,78 11,26 LYBE 84,52 31,38
AGBL5 144,47 65,14 MEIS1 79,49 18,77
APOBR 64,12 26,31 MLH3 150,61 36,10
APOL2 59,24 29,05 MYADM 51,11 16,60
APP 212,58 84,93 NCF1 107,35 41,90
ASAH1 167,14 47,38 NCF1B 34,80 9,41
ATPSI 23,85 9,20 NDUFA1 20,73 7,36
ATPBVOE1 60,73 20,56 NES 176,78 58,83
B2M 1765,75 654,19 NFAM1 49,17 17,91
BCAP31 42,85 14,86 NGFRAP1 108,72 19,562
BRK1 91,46 41,63 NPTN 80,63 29,97
C120rf76 16,97 4,56 NT5C3 173,39 65,34
C190rf59 22,94 6,42 OST4 404,86 100,63
C190rf79 13,22 3,00 PARK7 97,39 40,79
C1orf151-NBL1 25,89 11,19 PARP10 52,41 19,75
C21orf7 308,80 83,41 PDGFA 55,19 24,29
C70rf53 8,04 0,73 PF4 680,43 208,45
CARD16 85,90 29,13 PGRMC1 332,76 78,90
CD97 59,09 28,74 PRIC285 72,34 20,44
CEBPD 147,37 4430 PSMB¢ 73,17 34,36
CTSA 341,67 138,37 RAB32 51,90 25,20
CYB5R1 2514 10,12 RABAC1 25,10 7,80
DDX11L10 38,97 7,34 RBX1 36,44 15,08
DUSP1 168,06 30,57 RNF213 316,69 147,00
DYNLRB1 166,30 59,63 RPPH1 242,37 63,73
EMP3 99,80 39,75 S100P 48,92 14,31
ENKUR 64,87 1545 S1PR3 9,45 1,41
GALM 31,68 5,09 SAT1 213,55 100,86
GDI1 91,22 41,05 SEPT3 14,54 6,35
HIST1H2AC 271,60 72,77 SERF2 310,66 144,79
HIST1H3H 131,91 40,96 SHISAS 141,53 59,85
HIST1H4A 20,40 5,53 SIGLEC1 18,55 3,32
HIST1H4B 25,44 5,58 SIGLEC14 10,79 0,95
HIST1H4E 74,16 26,59 SNN 348,09 171,73
HIST1H4H 69,35 18,31 SOD2 569,41 229,85
HIST1H4L 20,99 6,89 SPARC 914,92 286,17
HLA-C 417,81 203,10 TIMP1 76,27 27,68
HLA-L 11,78 3,90 TMEM140 121,93 29,08
HRC 14,87 0,16 TMEM185A 36,93 12,09
HSPA1A 37,29 14,90 TMEMS50A 139,68 32,72
IFI6 171,27 18,29 TRIM22 135,78 58,79
1SG20 86,19 23,09 TSC22D3 330,23 108,27
JAM3 121,57 52,31 UBE2L6 171,88 63,40
KLF6 127,12 62,64 VKORC1L1 63,06 2517
LEPR 43,19 17,71 VTRNA1-1 7,23 0,08
LEPROT 70,13 34,38 YIF1B 36,33 16,96
LILRAS 31,45 11,05 YPEL3 150,75 73,23
LOC146336 13,75 4,89 YWHAH 236,85 116,18
LRRC32 102,05 34,23 ZNF485 15,35 6,38
®ur. 26
Uaentndurarop SNP  AHK-renotun Mnauexta Knetku ma i Oop Mocnepoaosas
(rsID) PAPPA KpoBM nnasma nnasma
Mnog Matb A G A G A G A G
rs386088 GA  AA 2421 2164 0 0 16 21 0 0
®wur. 27
“:;:I:Isﬁ:;;;:p reﬂﬁ::("“ Mnayenta Knetkun ::I:::::MHCKOM Mavepuucpb;a:or:‘naama A0 MEYEDMNCK:::::BMB nocne
nom Mare  Obugei CTEWMOWNECKWR o LT Creunbuueckui oo LT Crewnguueckui o LT Creuuguieckni
3418 10 0 0 246 1679 0 808
IBI6E M AS ) © o) © o) © ) )
& 7
801 66 @ @ @ @ @ © @ @
4996 8 0 0 38 233 2 92
82« A © @) © ) © ) © A)
17 158 0 96
e G M oy ™ @ @ © ® © @
- OGuwmii anieas A nMnpurTipoBar, a Cricund i Ma i aneas G acs
ToapoGhas iridh o cratyce MeTH NPHBCACHA Ha (UT. 5 C ONOTHHTCBHBIMH AQHHbIMI
®wur. 28
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3K30H H19

obnactb KOHTpONnA
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