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l, AHHotaunq: < l]tatoreneru xa> - yre6Han rrcuunrxHa! coaepx(aua, cltc] eMarn3]rpoBaHHbre
HayqHl,le 3Ha Ll, O [l,lTOJIOl-HqeCKrlx ocHoBax HacneACTBeHHocTH H h3i'rleHqllBocl]1. OcHoeHrtNt
ItpeAN4c'roNI uocneAoBaHkii qHToreHerHKfl ,tBJl,I|orcfl xpoMocoMbt, t{x op|aHr43artll, ]r

t|tytrrqnou uposaHfie. B Hac'ronr{ce Bperu, ru14poroe npuMeHeH}4e Nrcro,{oB r\{onexy;'rrpuofi
reHer'!rKt4 B rlu i"oretleruqect(Hx LlccreAoBaHusx losno.ilrer rt[$eKTIBHo H3ytiarb feueruqecKyto
npupoay :a6o,renanufi, opmHriaullro Kjleroquoro flApaJ pa3nnqHbre acleKl'l,r MyrareHe3a !r

3Bo.uorurH. l.lut'oreHerxra orxocHTc, K uHKJry o6paroRarelrut tx ancuHnnHr. Koropble
co3raKrt reopel lrqecrr4e fi rlparrnqecn.te HaBuKI,t. Heo6xo.4t4t\{ble rJL t4ccJteAoBale,t bcKoii
pa6orut u o6,tactr nerlt xo-6ntxonrqecxux Hay(! B toM Lttcre 6uornNeuepuu n
6r.ror.rntf opual ur<r.r.

2. TDe6oeanrrH r xcxornslnr yDosunu rHaulrii lr vuenlrfi crv,reu'r'os:

f{ltr rry.rerrnn ar4cuHnrHnbr <LlHroreHert.rra> cryaenTaM Heo6xo,{rzusr 6a:osule :uauas no
retle'r'riKe. lro,rexy.rrpHoii I rleloqnofi 6ro.nornn ta tltirororuh.

3. lle.rr u ta,ilaqn arculrrrrrruu:

Lle,trc ducqunaunu:
l. l4ryueHre crpyxTypr,r u rlynruuorr apoear nt,t xpor\.rocoM t4 Kltsl'ortHot'o ,Apa B HopN{e H npH

nalT0irofhH.
2. O:rstrrou;reHue c coupeNreHHLl\4n N,retoaaMu uHToreHe'r K,t.

.?udttuu iuctqutt-,ttttt t't :
. Ott taxov-rrer r lte c (lyrt.qaveHrarbHLlt\{u t4 npHKraAHblMrt aocrt..txeHHlMu r<:taccltqecxofi a

coBpeiuet tHoii rlxro te H eru r( l..l

o IIpHo6percHl4c npa(Tr,rqecro.,x HaBbrKoB pa6orsr c coapeueHHoii urrpocr<r.rrrr.recxoii
lexnuxoii 14 porpaMMaMfi aua:rr:a llso6paxeur[;

o llp o6perelr14e npamHqecKHx HaBblKoB I lHTorellern.lecKoro aHanH3a.

.1, TDe6orr*urrq x vDosrro ocsoeutrfl coaebxaullq ArlcuHnrrrrrsr

I locre npoxorr;leHprll /(HcllHnr!iHbt c'ly,'lelrr aolrxeH:
3ltamb:

. coupcMcHrLre aocrtrxelrHlt tlri'r'or elrer']r,cl e o6iracrn crpyKTypr,l n rlryHnunorrapoeartl
xpoMocoilt, zt'takr(c ala.Iy3a xpottcounux anovalrfi ;

. flpllrurln6t <lr,troopecqeuruoii lt6pr.rpr.r'rar1r.r u in sittr;

. llorb i\{olteK)'irqpHo-u,1Toreflc'llqecKr.lx Nte'ro/loR g xlattrqecrofi luanloc'f}lKc,
r ere-r'rr,recroii Tot(ct,t t(oron.tH 14 143yrter r r.rH gBoJ,rroulirl.

lMenb:
. nPoRor:lHTr, l]ay.iHbte r4ccJleloBaHI4t C npl{MeHeHt4eM U]ITOfeBe.l 14LIecKfix llte.i-onoB;
. ir rarr.r3rpoBalr6 nlt-reparypy H 3reK'rpollubte cpeaclaa Hrrdlopuauu14 no rlrToreHerlKe:
. ara.lH3rpoaa'r'I,, c'TarHc't'l4qecKl.r o6pa6allruat u odlopurrr.l pe:y,rrr.a.rut

'rNCrrcpH \rcHTan bH htx Hccrc,loBalHii.

anadetnb:



HABr,rKaN,lr.i npsfo'r'oBircHa, xpot\,tocoM brx IpeIIaparoB 14 oKpacKH xpoMOCOMi
rlaBbtKalrlr pa6oTbt c M t4 Kpocl(oIHLrecKOii rexr]nKoi'.t:
rlaBhr(ar!,r.t aHa,rtu3a xpotltocoMxHx a6cppauHii c npt,tMeHeHHe[4 |(raccrtrrc0Ktrx I4

r\roJreKynnpHo-ullTofeHerr,lqecK!tx N{eTOIoB:

raBbrKall1 pa6orbt c nporpauMoii aliul.t3a 3o6paxerrldii (lkaros Karyotyping
Svstenli MetaSystents).

10. 4,opNs llpoMcx) 'i o,ltioro rotrrpolr: 2
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6, Memoluxo tttoo"uwtoaauux umoaoaoh oqeuxu
Pacnperte:teulre BccoB no (lopurav roHlporrl H oueHKfi aKaaeMHqecxoii ycrcBacr\loc lr

Bec (roplrt t

Ipol{cx(y'tortHofo
xoupct,rtlr u utoronoii

otle,{kc
opo\lexy fotlHofo

(oH1poJ.r,

Bec trot'oubtx
oueHoK

tlpoMexyTorllll,lx
koHlpo.llei B

pcayJ[,Trrpylou]eii
ottcuKe

npoMc)r(yl oqHofo
l(ollTpo-,!,

Ilec oIleHKr
llocelttacMocr

,
pe3yIrr,1r1pyro

uleii olleHKlr
I I por\r c)Ky1.

kol]lporeii lr
oueH!ir,t rftol.
koHrpolit B

pe3yn6rxPyro
uleii otleukc
IITOIOAOTQ

Bec (ropuu
TeKytllero l(oHTpon,
B pe3ylr,rllpyr,ouleii
oueHKe Te(yuefo

KoHTPoJ'|,{

I lttct ttenrrrre ttortaursrre

Bec pcayrhlrlp),roLucii
ollerll(11're(yurero KoH rpon,
B ltrot oBb,\ oLlc|lh'il\

lJcc tttorortlii otresxrr l-ro
npoNrcx\, rorrHof o rioriTPon,
D pe3ynbl lip)Hrlell oueHNe

opo$ex(), l,oqHorc Kolrrpo.(,
R pe3ynLrl,DyroLrteii oLlcHke

r. l(ol pojreii
Bcc [ror'r)soii ouerrrrr j-ro
pore)i)l.oqror o (o8't}oJt,

B pe3yrbl ,tp).mlllcii orlqtKe

llcc pel)'n6rllpYrot{cii
oueltkr't npouex\ l o.rrrbrx
KoHrponeii I l)ejynhrrjp.

)NrnuaIl/ jr.!c r loriauN^
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7.2. Cr.rltcpaiallrre pa3ac.roR lrrrM ltltcuutr.rrrilrH:

BteAeHse r! arroulrrrJ!nHy.
HcTopr.tr pa3RHTH, ur,loreHerKH. OcHoattbre Aocr,r(eHt,g ullroreHerfi Kl,r. Mo.irercyllpnar
tlfiTor el te't'l4 ria. Ilptx:tarluste acrtcr<rbr ru4Toreggntxlt. OcnoeHbre rrepcnsK.t.rt]t,t pa3Ba,r]41
ttrrro|cl]cl't4 tiLI.

Pa3re,.r l. CTI,OEHI,IE Ii OYHKUTII{ XPOMOCOM

'fcua l.l. Tonnaa c.rpvrrypa xpoMocolr.
Ynarorr.r .I(l ll( u xpo,coi!,ax. Xpot\rat.ti,,- xovnnerc,{l,lK, pHK N 6e.,lKoB. Ilymeocoua.
Ct pyrcrypa r{rit ep(pajHbrx r.r lreTarlra:lrlrx ,\pol\tocoM.

/{Pyrtte
Btt,tlht

lall'lt rir,
.tacoa

Paraer l, C'IPOEIIrlf, ,l OyItKL[,tU
XPOMOCOIlI.
'lcMs l.l. lolt(a, c-rpyKrlpa \pol\tocolr.
-Icrva 1.2, Xpolrocoml*re ta6opu parnxrx

'l'ervra 1.3, Crpyrrypa I tbym<uta reloucp.

Teua I.4. Crp1.'rcrypa u OyHxuHH tteHTpolvtcp.
'I'enra l-5. llpocrparrcroer r rar ,rlrra,ut"aurn
xporlrooo[1Hhrx rcppl.J.ropli n uurep{latttoru

'Icl\ia L6. IlD ro|ellct.r{qccI<r s!it}tMtjtc EtrpBaur.t,
,rarcjllr riolrrii (copy trUmber vatiatiotr. CNV) B

2. XPOt\tOCOi\tH bt E

'I'crra 2.l. Cip,!-KTyllHr,te lt lio.,ilt.tect.DerIlLre

!!!\1.t11]1L\[o:!! 9!9!]:--.

Parac.i 3, I\|ITOALI i\t tAJt t{3A

TeNra l,l Pyrrlruar n endr$eiperrrtrra.,rr,ual

IPolL9!"oMr___
Itnra i.l. \.lcrelr (t-'ryopcc(e rHorj in sitrr

Prrac.n 4. tl PttK.rl A/lHblE ACnDK't Ll

i- , --r-
i Pa':,rc.ryr,r rr rcMbr /.urcuun,rnur,r I ffi: I 

t:Xlt' I Il)r r(r',
tlt,ttttfint
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Tcurt 1.2. XJrolrocol.ruue ua6opr,r pa:ttstx opanIIt3MoB.
Xpol,rocomr,r flporapuor H 9yt<apr{or'. I(apuolut trpooauHe, LIlrcno xpo&,ocoill y Pa3Hblx B]lAoli.

Xpo;vocour,t trc.'roBexa. Xpouocoltt t A s [J, flottotlue xpoMocoMll. l4cryccrnett uute xpoMocol'lbl

6amepri'i, illlorKxeii s lteroBe(a. Crroco6ur col.iLafll4r r.rcKyccrRer{t.rbrx xpoNlocott H o6jlacrll llx
npxMeHerirrfi.

Te:ua I.3. Crpyxrypa u $ynmquu reJroMep.
Crpyrrypa rerovep )'pa3xbrx opraHr.r'li!.1o8. fl poc'rpaHc'roeH ua, opraHH3ut{, renoi\{ep. Hrvetterue
Arrr Ll'leJorlep, 'l'e;rovepasa. Celrl clpyrlypr,r rejloMcp c crapeHHeM s ia6oncBaH14rMH.

Teua 1.4. Clpvr<rypa u rlyHxrtuu ucHTpoiuel).
C rpyxrypa uenlpoMep y pa3Hr,rx opraHh3Moe. l 'o.rouenrpr.ttecKHe uet{TpoMeprt. l-leoue *rpouepet
I-leurporrepulrc rocJre,rloBa'l'e,rLHocrr LHK u tlenrpoir,tepHrte 6ertKu. 3BoJrrcltu, t(eHTpoMep.

Tenra 1.5, Ilpocrparrc'reel*ra, oprarur3aunfl xpoMoeolrHblx 'reppuropnii u tlu'rep$a:nonl
flApe.
TpcxvepHar rtrrorcHe'ruKa. llpoc'rpaHcreerrrralt crpymypa uHTep(ila3ttoro nApa. Merollbl aHanh3a

npocrpaficTBcrllroi:i c'rpynpypsr nHrep(la:uotn r.r1pa. Xpclt"tocolt uste 'feppH'lop14!1. l)o.:tt'

xpor{ocoMHbrx reppnloprafi B peryimtlr,r!r aKTsBHoct]l rertoR. H3rltenenH, xpoMocorvrHltx

repp,.rTopriii np pa3n14qHbrx :a6oresaH,.rrx. I-lpoc'rpatc re eu tta, opraHH3auHrl xpoMocon4H6lx

reppnropuii e unreirtfasuou ,{ape areyfino AHbrx r(reroK. PeopraHHsaunl axnreKrypbt xpoMoco]!'t

IIpLt po .]lHKanI}ror!, cTapeHHx.

Tc,va 1.6. fluloreueln'recnu Bnarrnrblc BapnaqHfl q cJra Konllii (copy numbcr variation -

CNV) n rcuoue.
Parru.r.u nu.{nBHAya,qbHbrx rcHouon no.u.rc:ry xorrrii xpovocorlrr{brx cerN,cHr'oB. [ [a'torerlur,te lt
rrenarorerrurre CNV. Bapnartuu qsc,ra xonnii B rcHoMe nauneu rou c pasruuurntn:la6o;IeBa ltrr!!1,

Prr lrc.r l. XP()MOCON{l{blE IlEPECTPOi,iKH

Telra 2.I. Crpvrcrypruc H t(o.[n.recrBenrrbre arro]na.rtIrH xpotuocou.
Cir'lryrcry,pur,rc lepecrpoiir<u xpoirrocorvr: i1y fl,,r u Katlrr]r, HBepcHx, AeirellH!r, 'rpartcjtol(artHt'l.

Ko,uqec'fseHrue u3r\{euer{ng xpoMocoM: aHeynlrolrA}ln H nonunlroaArlr. C6a:raHcupooauxlte u

rrcc6a,raro.r1'lornr.rH sle repecrpofirH xpoMocorvr. Po6eprcoHoacne rpaltcJloKaunh. Xpovocoltulte
aHoMailrli. ltuty u!.lpoBaHHr,re xrMr{qeexuMl.i u (lu:ulecKurr.l.r MyrareHaMh.

'I'cnaa 2,2. Xpolro'rplr ncuc
Xpolro'r'pr'rncllc. xpoMoaHacuHTe3. xpot\4onne,(c14r. MexaHH3u o6pa:oraurl xpo\r(r prrflcHca n

rlr.rNporlpar. ctr,l:}s xpouoTprrrclrca c la60:resar r r,t, i! 1.

Pasre.rr J. MIi'fOAbI AHAJIH3A XPOMOCOM,

Terua 3.1 Py'r'lrunu r ln(rQeperrrtxallblraq orcpacKh xpoMocolrr.
Meroil pyrr:HHoi:i oKpacKlr xpoi\,rcor\,r. Meroa;r .araQ$epeH uHar bHoi'r oKpacKrr xpoMcoM.
Xpol.rocor,rrrure aHoiuaJrhn. uAcnrNdrr rlrpycl,lbre c flpHMeHelrIellt py1'r4uuoii n;tn0(lepeuuntunr.roii
()Kpilcor(.



Telra 3.2. Meloa {rityopectlermnofi in situ rr,r6pnAfl3auHli (FISH).

Texnuqecxuc oco5L,r6ocru ue'roga FlSll. Olyopoxpol6t. ncegAoUaera. OnyopccrtcrrrrtHrtc ,I{HK

:orrlst. Jloxyc-cnerlurlrulecrlre :oH.rrr,r .I[11K. (ernpoiueprrlre AHK :OHAr,l, 'l'erovepusle ,I]l-lK
:loN.rL,lr. I le;r s noxpo rrocotlr H bte I{HK :oHAr,r. 3oH,,tr,r [lll( na ocnore Ipore]l H-llyKJlet,tHotll,lx Kl'lcJIor

(PNA-t.lSll). Il0.nyreuue ltHK-npo6 Ha ocHoRe MHKpoAHcCeKU.lr fi xpolloooili. kltrrep{arttar
sepcrr FISH. IVlcta(ra:Han Bepct4fl l-'lsl-|. MHorouBerHafl Bcpclrfl FISll.24-UBe'rHarl ncpcnn F-ISLI.

MHor6qBol iu,tii SsHrluHr xpol\4ocoll (Multi Color Banding - MCB). CpasHu'relhllax t ellol!{}ta,l

rn6pu,larauur (('CFl). Il[ryalnrauH, t4 aHai13 rr:o6paxeruii FIS[1. llporpalrnrIloe obecfletlelluc

,trfl atril-rrr1:ra riuoSpaxeuu Ii xpoMCo\1.

Pa3,rc.r,l. l'l'I I(J'I A.4H hl E ACIEI(TLI IIHTOI'E H ETI'IKI{.

Terta {.1. Me,lrr rlrrrrcrcag lltlT 'orellerutta.
Arlarr43 arrel,nlon4uii u lec6a;raucltpoRaHu rrtx xpotllocoMttLlx 'tpattcLtot<atltrii ML"l()aoM

CpaBHli rexLltofi reHoMttofi rn6ptl4nraUtlt.l B (Jlt4l{rqecKHx l4ccfle1oBaH14rx, Me-rOA FlSl-l s

KJlHHHqeCKHx ,.tccreAoBal1,lgx. Mero1 FISI-{ a Irepuara,ruUOii At,tarHOCTrKe H penp0JlyKrl'lBHoi;i

\4eitHrtrlrre.

Tervrn d.2. l)eo.ir roulrouuaq t(It'l'ol cHe'rllRa.
3so:trcur't, relroB. xpoNtocot\,r,t rcHol\'foB. Po3tt, xpol4ocowt A lr B u lBoltlouul'l retlova' Po)t t'

A-"-rr-rrHttaurli.i..rlcnerrii. HuBepcHt"'l n rpartcrtorauuii B 3RonlolruH reHoMa. CpagHellHe xpoMocoM

palrJbtx ulli()rJ oprar'13MoB, Metolt t perotrcrpyKtll'l l{ npeaxolrblx feHoMoB.

Tella 4'3. [ulorette rll'tcclcrle ]ucrollbl B I eHc l llqecrcofi ToKclIt(oJlol ltH'

ptlrltuertttc \l)oiuo0oMHoro aHailH3a aJL ouer,tt!l Myrarelltloc l'l-l 3KoJlofuqecrux (rarlopon'

8. Vqe6tt tt-:rtentoduqecxoe o6ecneqett e iuctturuunbt

Vqe6rrarrr..,-.rc6rro-uerogtlecKue floco6Hx, cralbu H ligd)opMau[oHu ste pecypcbl 4.rtrl yle6uofi
jleflrc.il b I roc'r fil yoJloBHfl jl-fl, aeMolclpaulfl npc3eH-t.au ii.
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PlvllD: 11817294.
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