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(57) Hacrosiee n306peTeHie OTHOCHTCS K CIIOCO-
Oy cuHTe3a ABYXLEMOYCYHBIX HYKJICHHOBBIX KHCIIOT
U3 MIUPOKOTO CIEKTpa 00pa3oB M BKIOYALT IpUMe-
HEHHE JaHHBIX HYKJIEHHOBBIX KUCIOT I TITyOOKO-
ro aHaJlu3a UX nocjuenoBarenabHocTel. Takxke HacTo-
sIIee W300peTeHHEe OTHOCUTCS K OIPEIeICHHBIM pe-
areHTaM, NPHUMEHSIEMBIM B CIIOCO0E COIVIACHO HACTO-
smeMy n3obpereHnro. Kpome Toro, HacTosmee n300-
peTeHre OTHOCHTCS K HabopaM, CoIepKallluM pearcH-
THI JUTA IPIMEHEHHUS B CIIOCO0E COIIACHO HACTOSIIEMY
n300peTeHNIo, ¥ K IPIMEHEHHIO YKa3aHHBIX HAOOPOB.
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CHHTE3 ABYXIEITOYEYHbBIX HYKJVIEUHOBBIX KUCJIOT

Hacrosiiuee n3o0peteHne OTHOCHTCS K CHOCOOY CHHTE3a ABYXLEMOYEUHBIX HYKJIEHHOBBIX
KUCJIOT U3 LIMPOKOrO CHEKTpa OOpas3LoB M BKJIIOUAET MPUMEHEHHE JAHHBIX HYKJIEWHOBBIX KHCIIOT
st TIyOOKOro aHajm3a IOCIIeAOBaTeNbHOCTH. Takke HacTosiee H300peTeHHe OTHOCHUTCS K
OIpeZeJICHHBIM peareHTaM, PHIMEHsIeMbIM B CIIOco0e COrIacHO HacTosmeMy u3obperenuro. Kpome
TOrO, HacTosAIIee H300peTeHne OTHOCUTCS K Habopam, Comep KaluM PeareHThl JIsl IPUMEHEHHs B

criocobe COryacHoO HACTOSIIEMY H300pEeTEeH IO, i K IPUMEHEHUIO YKa3aHHBIX HAaOOPOB.

YPOBEHb TEXHUKH

Hns maccoBoro mapasiensHoro ceksenupoBanus (MIIC) HyKJIEHHOBBIX KHCIIOT TpeOyercs
nojyveHne amrmpuiupoBaHHbIx OuOMHOTEK, B KOoTOphiXx yuactok JIHK, koropsii HeoOxomumo
OTCEKBEHHUPOBATh, PACIIOIOKEH MEXKIY M3BECTHBIMH 5’ - U 3’-KOHLEBBIMH IOCJIEIOBATEIbHOCTSIMH.
B coBpemeHHBIX criocobax koHCcTpyupoBaHus Oudbmorek it MIIC nmpuMeHSIOT JTUrupoBaHue Judo
PHK-, mu6o JHK-ananrtepa ¢ 5’- u 3’-xkounuamu mosekyn PHK wm JIHK u3 o6pasua. Jluruposanue
aJanTepoB MpencTaBiseT COOOH He TONMbKO TpeOyrommi OONBIIMX 3aTpaT BPEMEHH, HO TaKiKe
HU3KOA(PEKTUBHBIA MpOLEeCC, Ui KOTOPOro HEOOXOOMMO HCXOOHOE KOJMYECTBO O0pasloB
HYKJIEMHOBBIX KHCJIOT Ha YPOBHE MHUKpOrpamMMoB. Kpome TOro, mojydeHHbIE B Pe3YJIbTaTE HTOrO
oubmuorekn kJIHK oOka3pIBarOTCS KOHTAMHHHPOBAHBI MOOOYHBIMH MPOAYKTAMH IEPEKPECTHOrO
JIUTHPOBAHUS M CAMOJINTUPOBAHUS aJANTEPOB, U TPEOYIOTCS AOMOTHUTEbHBIE STAMbI OUUCTKH KaK
0, TaK W TMOCie mpemsapurebHoil amrumdukanuu. bomee necsatu ner nazang B Clontech
Laboratories onucanu cnocod, B KOTOPOM HCIOIB3YETCsl CIIOCOOHOCTh OOpPATHOM TPaHCKPUIITA3BI
Bupyca Jseiiko3a wmeimeir Mojonun (OT MMLV) mnepekyodathCss Ha OPYTYRO MaTpPULy JUIs
npucoennHeH s BRIOpaHHBIX anantepos K 5’ -konuy k/IHK, monydenHol u3 comepskamux mosu(A)-
xBoct Monekyn MPHK. B To sxe Bpems mocnenoBarensHOCTh 3 -anantepa Bkmodamn B nonu(dT)-
npaiiMep mist oOpaTHO# TpaHckpunuuu. JlaHHBI npuHOMN, noayuynBmnid HasBaHue SMART, Ha
CErOHSIIHUN JeHb HCIONBb3yeTcss B Habope mist cekBenupopanusi Illumina Ultra Low RNA
(Clontech) nnst monyuenust monnopasmepubix kK IHK-komuii monekyn MPHK u3 otnensHON KIETKH.
Tem He MeHee, B TaHHOM crioco0e mociie CHHTe3a MaTpuLibl Bee erne Tpedyercs: (1) ¢pparmeHTanus
ammmpunuposanHonn k/AHK, (2) nurupoBanme 5’-/3’-KOHIEBBIX aJanTepoB, CHEHUPHUHOCTD

KOTOPBIX Ompenensiercss BbIOpaHHOW miatopmoit, u (3) npenBapuTeNbHas aMIUTH(QHUKALHS
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nurupoBaHHbix ¢ amantepamu ¢parmentor JIHK. Xots cnoco6 SMART mo3BosisieT moayduThb
k/IHK nns cexBenmposanusi, ucnoisilysi PHK B xonuuecTse, comeprkalieMcss B OAHON KJIETKe, OH
TpeOyeT OONBIIMX 3aTpaT BPEMEHH U CpPEACTB U orpaHuyeH cekBeHupoanuem MPHK. o
HACTOAIIETO BPEMEHH TMOOXOA, B KOTOPOM HCHOjib3oBaHa crnocoonocts OT MMLV  «
NEPEeKIIOYEHUIO Ha IPYTYIO MAaTpHLY, elle He mpuMeHsuics ais cekBenuposanus (1) monexyn PHK,
ommnuHbIX OT AuHHBIX Mojekyn PHK, u (2) mo6six monekyn JIHK. B Hacrosmmem m3obpereHunn
OMUCaH Crocod MONy4YeHUs MOATOTOBJIEHHBIX IJIi CEKBEHHPOBAHUS IBYX- HJIH OOHOLETOYEYHBIX
JHK, npennoututensro 6ubmmotex JJHK, 3 komnuecTs mopsiaka MUKOrpaMMoB (IIT') MOJIEKYIT JTHOO
PHK, mu60 JTHK, 3a neproa BpeMeHH, COCTaBIISIFOIINN HECKOJIBKO YacoB. MaJsbie Mosiekystbl (< 150
n.0.) PHK wnmun JHK (wanpumep, MuPHK (MukpoPHK), piPHK (piwiPHK), pacmennennyrwo uimu
obpaborannyo oucynsdurom JIHK) MOkHO HEMOCPEACTBEHHO HCIOB30BATE B KAYECTBE HCXOAHOTO
marepuana. Tem He menee, mmHHble PHK nin JIHK HeoOxomumo cHavanma (parMeHTHPOBATH C
IOMOIIBIO COOTBETCTBYIOLIEro moxxona (Hampumep, oOpabortku yabrpassykom mis JAHK wmm
unkyGamuu ¢ Mg?™ mnma PHK). Crnoco6 commacHoO HacTosIeMy H300pEeTeHHIO O00ecreunBaeT
HECKOJIBKO IMPEUMYINECTB, KOTOPBIe BKIIIOYAIOT CYIIECTBEHHOE YMEHbIIEHHE KOJIMUECTBA BPEMEHH,
HEOOXOAMMOTO UTs MOJIyU€eH s MOArOTOBIeHHOM it cekBennposanus JIHK, koropast MoxeT ObITh
nonydena u3 JJHK unn PHK, ykazaHHbIH Cr1OCOO 3HAYMTENLHO IEIIEBIIE, YeM JIFO0O0I U3 CIIOCO00B,
W3BECTHBIX M3 YPOBHSI TEXHUKH. L[€HbI COBPEMEHHBIX MOCTYIHBIX UId MpUoOpeTeHus HaOOpOB,
mo3BOJISIFOIIKX moyyunTh Oubnuoreku kK IHK nns ceksenuposanus PHK u JTHK HOBOro mokosieHus,
HaxomaTcst B auanaszone ot 200 $ no 500 $ 3a oOpasen B 3aBUCHMOCTH OT KOHKPETHOrO Criocooa,
THIA Habopa W Mapku mocraBiiuka. [ pyObie OLEHKH 3aTpaT, HeOOXOMMBIX UIsS MOJyUEHHs OHOM
oubmuorekn JITHK ¢ mpumeHeHuneM crocoba COITACHO HACTOSIIEMY H300PETEHHIO, MO MEHBIIeH
Mepe B 20 pa3 HUXKe, U CIOCOO COIJIACHO HACTOSIIEMY H300PETEHHIO MO3BOJIMT CEKBEHHPOBAThH
HYKJIEMHOBBIE KUCJIOTHI M3 MCTOUHUKOB, U3 KOTOPBIX paHEe CEKBEHHPOBaHHE ObLIO HEBO3MOKHBIM
Benencreue mMuHuMasbHBIX KonudecTB JIHK w/mmu PHK, xotopeie MOXKHO OBUIO MONYYHTH W3
obpasua. Ilpumepsr mocnemnux BkmouaroT: JIHK u PHK u3 HeOombiumx (OuHarHOCTHYECKHX )
KOJIMYECTB JKHAKOCTeH WM TBEPAbIX OHONTATOB, OTAEJIbHBIX KOMIAPTMEHTOB KJIETOK (HAMpHUMED,
MHUKPOSIEP, SHAOMIA3MATHYECKOTO PETHUKYJIYMa), HMCKOMAEMBIX OCTAaTKOB, OCTAHKOB BBIMEPIIUX
OpPraHU3MOB U KPUMHHAJTA CTHUECKHUX 00pasuos, ConmeprKarix MeJIKHe u
BeicOKO(parmMenTrpoBannbie Mojyiekyibl JIHK. Hacrosinee m3oOpeTeHne OTHACTH OCHOBAaHO Ha

otkpeiTiH, uto JIHK Tak:ke MOKET CiTyKHTh B KaueCcTBe cyOcTpaTa [iyisi OOpaTHOM TPaHCKPUIITA3HI.



KPATKOE OIIMCAHUE U30BPETEHUA

B nepBoM acriekTe HACTOSIIEr0 H300pETEHHUsS MPEMIOKEH CIOCOO CHHTE3a BYXIIEMOUYEUHON

HYKJIEMHOBON KHCJIOTHI C ONPeAeNeHHON 3’ - u 5’-KOHLIEBOH MOCIe0BATEIbHOCTHIO HYKJIEOTHAOB C

S wucmonb3oBaHHEM 00pasia, COmePrKaIero OMHOLEMOYEUHYIO HYKIEMHOBYIO KHCIIOTY, BKJTIOYAIOIIHI

ClIeAyIOLKE STalbL:

a) obecnieuenne  o0pas3uma, COAEPIKALIEro  ONHOLEMOYEYHYID  HJIM  JBYXLEMOYEYHYIO
HYKJIEHHOBYIO  KHCJIOTY, BO3MOXKHO JE€HATYpUPOBAaHHWE YKA3aHHOW JIBYXIEMOYEYHOU
HYKJIEMHOBOW KHCJIOTHI,

10 b) noOaBjieHHEe MO MeHbIeld Mmepe S5, mpenmoututenbHo oT 10 mo 50 mocnemoBaTenbHBIX
HYKJIEOTHJIOB, K 3’-KOHIy YKa3aHHOH OJTHOIENOYEUHOW WJIA JBYXLEMOYEYHON HYKJIEMHOBOU

KHCJIOTHI,
c) ruOpUIN3alUsT HHULHUUAPYIOIIET0 OJHTOHYKJIEOTHIA, KOMILUIEMEHTAPHOTO IO0aBIEHHOM

nocienoBaTebHOCTH HykieoTuaoB, U cuHTe3 kK JHK mmm kPHK ¢ nmomoinbsro 3aBucumMoit ot

15 matpuubl JIHK- wimn PHK-nonmmmepassl ¢ nosiyueHueM JBYXILENOUEYHOM HYKJIEHMHOBOM
KHCJIOTHI,
d) ruOpuan3anusi OJNIMTOHYKJIEOTHAa, mepekmodaromero wmarpuiny (OIIM), ¢ ykasaHHOM

JIBYXIIeMIOYE€YHON HYKJIENHOBOW KUCJIOTOM, U
e) yumHenne 3 -xonna nenu kJIHK wmun kPHK mist cuHTe3a nByXumenodeuHol HYKIEHHOBOU
20 KHCJIOTBI, TpPH OSTOM OAHA LeNb YKAa3aHHOH HYKJIEHMHOBOW KHCJIOTBI  COHEPKUT
uannunpyomuii  onuronykineornn u kJAHK wumn kPHK, xoropas xommniemeHntapHa
YKa3aHHON OIHOLENOYEYHON HYKJICMHOBOW KHCJIOTE U OJIMTOHYKJICOTHAY, IEPEKIIIOUAIOIIEMY
MaTpHULY.
Bo BrOopoM acmekTe  HACTOSINErO  HM300peTEeHHs  MPEmNIOKeH  MHULUUPYIOLIHMA
25 ONWrOHYKJIEOTU[, CONEP KAINN CIEAYIOMIHNE 3JIEMEHTHI MOCIEeI0BATEIFHOCTH!
37-Wn-X-Yn-Z10-Q¢-Z2-5°,
rae
W B KaJKIIOM ciydae HezaBucuMo BbiOpan u3 dA, dG dC, dT u dU;
X BbiOpan u3 dA, dG dC, dT, dU, rA, rG rC, rT u rU;
30 Y npeacTaByiser CcoOOH MOMUHYKJIEOTHZ [UIMHOW 1O MeHblneli Mepe 10 HYKJIEOTHIOB,
NOCJIE0BATENIbHOCT KOTOporo Ha 80% wmiu Oojiee COCTOMT M3 UASHTUYHBIX HYKJIEOTHIOB
WM auHyKIeotn0oB, BeiOpanubix u3 dA, dG dC, dT, dU, rA, rG rC, 1T, rU, AC, AG AT,
AU, CA, CG CT, CU, GA, GC, GT, GU, TA, TC, TG TU, AA, CC, GG TT, UU, UA, UC,

3
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UG u UT, u na npyrue He Oosnee dem 20% wuin MeHee COCTOHT W3 HYKIEOTHIIOB HIIA
TUHYKJIEOTHIOB, KOTOPbIE€ OTJIUYHBI OT OCHOBHOI'O HYKJIEOTHIA WJIM JTUHYKJIEOTHIA U TAKKE
BeiOpansl 3 dA, dG, dC, dT, dU, rA, rG rC, 1T, rU, AC, AG, AT, AU, CA, CG, CT, CU, GA,
GC, GT, GU, TA, TC, TG TU, AA, CC, GG TT, UU, UA, UC, UG w/unmu UT, npu ycnosuw,
4yT0 X OTJIMYEH OT HYKJIEOTH A HJIA JUHYKJIEOTHIA, KOTOPbIH COCTAaBIISIET OONBIIYIO YacTh Y,
npencrapisier coOOH MOCIENOBAaTENIbHOCTh MAYIIUX OPYr 3@ JOPYrOM BBIPOXKIEHHBIX
(meomno3nauynbix) ocHoBanuii JJHK, npennoururensuo BeiOpanubeix u3 N, V, H, D, B u J, rne
N npencrapnsetr coOOil MPOAYKT BKIIIOYEHHST HYKJIEOTHAA U3 dkBUMONsapHoi cmecu dA, dT,
dC u dG; B npencrasnsier coOo¥ MPOAYKT BKJIFOUEHHUS] HYKJIEOTH 1A U3 SKBUMOJIIPHOW CMECH
dT, dC u dG; D npencrasnsieT coO0# TPOAYKT BKIIOYEHHS HYKJIEOTHIA W3 SKBUMOJISPHON
cmecu dA, dT u dG;, H npencrasisier coboif HPOOYKT BKJIIOYEHHS HYKJIEOTHAA W3
skBumossipaoit cmecu dA, dT u dC; V mnpexacraBmser co0Oil NPOAYKT BKITIOYEHHS
nykieotuna us skBumossipuoii cmecu dA, dC u dG J mpencraBnser coOOi MPOIYKT
BKJIFOueHus1 Hykieotuaa u3 cmecu (0 - 100% dA) ¢ (0 - 100% dG), ¢ (0 - 100% dC), ¢ (O -
100% dT), ¢ (0 - 100% dU), ¢ (0 - 100% rA), ¢ (0 - 100% rG), ¢ (0 - 100% rC), ¢ (0 - 100%
T), ¢ (0 - 100% rU);

npencTaByisser CcoOOW MONMHYKJIEOTH I IJIMHONW IO MEHbIIeH Mepe S5 HYKJIEOTHIOB C
OIpENEeIeHHOW TMOCHENOBATEIbHOCTRIO, TMPH O3TOM YyKa3aHHAs IOCJIEIO0BATEIbHOCTh
omnyaeTcss OT Wpy-X-Yn, TPEanoOUYTHTENIbHO YKa3aHHAs TOCJIeIOBATENIbHOCTh TaKKe
ommuaercs ot Qi —Z2s;

npeacTaBisier coOOW MONMHYKJIEOTH[ [JIMHOH 1O MEHbIIeH Mepe S5 HYKJIEOTHIOB C

onpe):[eneHHoi/'I MOCJCOAOBATCIIBHOCTBIO, IIPU 3TOM YKa3aHHas MOCJICOOBATCIIBHOCTE OTIIMYACTCA OT

Wm-X-Yn-Z16-Qg;

m

n

npencrapisier co0oit menoe uncyio ot 0 1o 6, te. 0, 1,2, 3, 4, 5 unu 6;

npencrapisier codoi nenoe yncyio ot 10 go 100, ecnu Y BeiOpan u3 dA, dG, dC, dT, dU, rA,
rGg rC, 1T, u rU, nenoe uucno ot 5 mo S0, ecm Y BoiOpan uz AC, AG AT, AU, CA, CG CT,
CU, GA, GC, GT, GU, TA, TC, TG TU, AA, CC, GG TT, UU, UA, UC, UG u UT,
npencrasisier coboit 0 wim 1;

npencrapisier coboit O wmm 1; u

npencrasisieT coboit nenoe uncio ot 0 1o 6, te. 0, 1,2, 3, 4, 5 unu 6.

B TperheM acmekTe  HACTOSINErO  HM300pETEHHS  MPEMIOKEH  OJMTOHYKJIEOTH]I,

MEPEeKITIOYAIOIIANA MATPHITY, COASPKAIINH CIIEAYIOIMNE JIEMEHTHI 110 CIeI0BATEIbHOCTH
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NpeacTaBisieT COOON XUMHUYECKYIO TPYIINY, BEIOPAHHYIO M3 TPYIIIBI, COCTOSIIEH U3 OCTAaTKa

aMHHa, 6I/IOTI/IHa, MUOEprUHa, XOJECTCPpUHA, AUTOKCUICHHUHA, (bTopa UM NpOUu3BOOAHBIX

HYKJIEOTH A, BKJTIOUAs HYKJIEOTHUTBI Oe3 a30THCTBIX OCHOBAHUM,
U IE30KCHPUOOHYKIIEOTHIBI, 3’-1e30KCHHYKIIEOTH ITbI, 2’-Ne30KCUUHO3KH, 2’-
JIe30KCHyPH IHH;

NPeACTaBIIsieT COOON H3BECTHYIO OJIMTOHYKJICOTUIHYIO MOCIIEAOBATENIbHOCTD;

NpeacTaBisier COOOH MOCIENOBAaTeNIbHOCTh HAYILIMX APYr 32 JPYrOM BBIPOJKIACHHBIX
(neonnosHaunbix) ocHoBauuii JIHK, npeanouturensuo BeiOpanusix u3 N, V, H, D, B u J, rae
N npexncraBisieT COOON MPOMYKT BKIOUEHHS HYKJIEOTHUIA U3 SKBUMONIspHOU cmecH dA, dT,
dC u dG; B npexacrassier co00i MPOAYKT BKJIFOYEHHS HYKJIEOTHIA U3 SKBHMOJISIPHONU CMECH
dT, dC u dG; D npencrasnser co0oii MPOAYKT BKJIFOUEHHS HYKJIEOTHOA M3 SKBUMOJISPHOMN
cmecu dA, dT u dG;, H npencrasisier coboif HNPOAYKT BKJIIOYEHHS HYKJICOTHAA W3
skBumossipaoii cmecu dA, dT u dC; V npexacraBmser coboil NPOAYKT BKIIIOYEHHS
Hykieotuna us skBumossipuoii cmecu dA, dC u dG J mpencraenser coOOi MPOIyKT
BKJITOueHus1 Hykieotuaa u3 cmecu (0 - 100% dA) ¢ (0 - 100% dG), ¢ (0 - 100% dC), ¢ (O -
100% dT), ¢ (0 - 100% dU), ¢ (0 - 100% rA), ¢ (0 - 100% rG), ¢ (0 - 100% rC), ¢ (0 - 100%
T), ¢ (0 - 100% rU);

npeacTaBiisier coOol puOOHYKIIEOTH T, BRIOPaHHBIA M3 Tpymibl, cocrosieid u3 AMP, CMP,
GMP, TMP u UMP,

NpeacTaBisieT COOOH XUMHUUECKYIO TPYIINY, BEIOPAHHYIO M3 TPYIIIBI, COCTOSIIEH U3 OCTATKA
aMiHa, OWOTHHA, [JIMLEPHHA, XOJIeCTEpUHa, MAWTOKCUreHuHa, (ocdara, ¢ropa wmm
OPOU3BOMHBIX  HYKJIEOTHIA, BKJIKOYAss HYKJIEOTHObl 0€3 a30TUCTBIX OCHOBAHWIA,
U IE30KCHPUOOHYKIIEOTHIBI, 3’-1e30KCUHYKIIEOTH ITbI, 2’-Ne30KCUUHO3KH, 2’-
NE30KCHYPUIUH;

npencrasisieT coboit nenoe uncio ot 0 1o 6, te. 0, 1,2, 3, 4, 5 unu 6;

npencrapisier codoi nenoe yncyio ot 0 mo 10, te. 0,1, 2,3,4,5,6,7, 8,9 unu 10;
npencrapisier coOOH 1eToe YnCIio, PaBHOE MO MEHbIEeH Mepe 1; u

npencrapisier coboi nenoe uncyio ot 0 1o 10, te. 0, 1,2, 3,4, 5,6, 7, 8,9 unu 10.
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B uerBeproM acmekTe HACTOSIIETO H300PETEHHSI MNPEUIOKEHA HYKJIEHMHOBAs KHCIIOTA,
comeprkalas MHHALMUHPYIOMMHA OJNIMTOHYKJIEOTHI COTJIACHO BTOPOMY AaCIEKTY HACTOSIIETO
nu300peTeHus.

B nsiToMm acriekte HaCTOAIIErO H300OPETEHHS MPEIOKEH HAOOP, COmEP KLU
a) peareHT, criOCOOHBIA IOOABIATh HYKJICOTHUABI K 3’ -KOHIY OJHOLIENOUEUHOW HYKJIEHMHOBOW

KHCJIOTBI, TPEANOUTHTENEHO (epMeHT, Oojiee MpeamnoYTuTENbHO nou(A)-noauMepasy Win

koH1eBylo Tpanchepasy (KT), u BO3MOXKHO ONOKHUPYIOLIHMI HYKJIEOTHI, MPEANOUYTHTEIHHO

3d-NTP, 3-Me-NTP u ddNTP,

b) dbepmeHT OOpaTHYIO TPAHCKPHIITA3Y,
c) WHULMHUPYIOLINM OJIUTOHYKJIEOTH I COTJIACHO BTOPOMY aCIIeKTY, U
d) OJIUTOHYKJICOTU, MEPEKIIFOYAIOIINI MATPHUILY, COTTIACHO TPETHEMY ACIIEKTY.

B mecTom acmekte HACTOSILEro M300pETEHUs] MPEIIOKEH YU, COAEPIKAIIUN MO MEeHbLIEH
Mepe OfHY HYKJIEHHOBYIO KHCJIOTY, COAEP/KAILIYI0 WHHULHHUPYIOIUN OJIUIOHYKJIEOTU]l COIVIACHO
YEeTBEPTOMY aCIEKTy HACTOSIIEro n300peTeHusL.

B cenpMoM acmekTe HACTOSINErO H300pEeTEeHHs MPEATIOKEHO NPHMEHEHHE YKAa3aHHOTO
Habopa W MpUMEHEHHE YKa3aHHOW CHHTE3MPOBAHHOW BYXLEMOUEYHOW HYKJIEHMHOBOW KHCIOTHI B
NePCOHAIIM3UPOBAHHON MEAMIUHE, Il KOHTpOJss (MOHHUTOPHMHIA) TEpanuu; IpeacKa3aHus,
NPOTHO3UPOBAHKS, pPAaHHEro OOHApy)KeHHs 3a0OJeBaHUSl YEIOBEKA WJIM >KUBOTHOTO, WJIH JUIS
KPUMHHAJTMCTHYECKOrO aHaJM3a MOCIEI0BATEIbHOCTEN HYKJIIEHHOBBIX KHUCIOT BHPYCOB, OakTepHi,

JKHBOTHBIX HJIN paCTeHI/Iﬁ, HJIA KJICTOK, IMIOJTYUYCHHBIX U3 HUX.

INEPEYEHD ®UT'YP

B crnenyroliiem pasnene omucaHo comeprkaHue (QUryp, BKIIOYEHHBIX B HACTOSIIEE OMKMCAHUE.
Jist 3TOrO, MOKaNyicTa, TakKe oOpalnaiTecs K moapoOHOMY OMUCAHUIO H300PETEHHUs BBIIIE H/HITHA
HIKE.

@urypa 1. CxemaTuueckoe npeacrasjenne cnocooos noayuyenus k/IHK ¢ npumenenuem
KOMOHHAIIMH HapamuBaHus XBocTa nmoau(A/dA) u cnocoonoctn OT MMLV nepekiouars
marpuny. Bxparie, kopotkyio omgHonenoueunyio PHK wumn ¢pparmentst JIHK monuaneHumpyor
WUIH  TOJHUIAS30KCHAACHINTMPYIOT € TMOoMOIblo Jmbo momu(A)-momumepassl, THOO KOHLEBOH
JIE30KCUHYKJIeOTUIIITPaHcdepasbl. 3aTeM OCYIIECTBIIIOT CHHTE3 kKoMIuieMenTapHoi renu JIHK B
npucyrctBun  3asikopeHnoro  monu(dT)-onuronykineotuaa, CoIepIKallero  CIeUaTbHO
pa3paboTaHHYIO MOCJIENOBATENIbHOCT 3 -afantepa. BO3MOXKHO YKa3aHHBIH OJIMTOHYKJIEOTH]
COIEPIKUT TPU pas3iHYHbIX HykjeotHaa Ha 3 -koHue, Te. C, G wim A (= V B cxeMaTH4YeCKOM
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npenctaeiennu Ha urype 1). Korna o6patHas tpanckpunrtasza nocturaet 5 -koHma marpuisl PHK
(wmn IHK), akTHBHOCTb AAaHHOrO (hepMeHTa KaK TEepPMUHAJIBbHON TpaHC(epa3bl MNPUBOIUT K
NO0aBJIEHUIO TOMOJIHUTENBHBIX HYKJIeoTH0B (mpeumyinectBeHHO dC), KOTOpblE HE KOOUPYIOTCS
Matpuniei. Ha crmemyiomeM »stame B peakuuid OOpaTHOW  TPaHCKPUMIHMH  TOOABISIOT
OJINTOHYKJICOTH/I, TEPEKJIIOYaIOlNi MaTpuIly, COAEp KAIllMi TPU KOHIEBBIX HyKJeotuma rG u
crienuangbHO pas3paboTaHHBIe S’ -amanTepHble MOCIEAOBATENILHOCTHA, KOTOPBIH CIY)KHT BTOPOH
MaTpulei st odparHoi TpaHcKpunTasbl. CUHTAIOT, YTO KOMILUIEMEHTAPHOE B3aUMOAEWCTBUE TPEX
nocnenoBarenbHbIX  HykiaeotuaoB rG Ha 3’-koHme OIIM  u  dC-Ooraroit  ymiMHEHHOM
nocnenoBarenbHocTd  kKJIHK cnocobctByer mepexmrouenunto marpunpsl. Bropyro mens k/IHK
NOJIY4YarOT B XOJ€ MepBOro LUKJIA CTAHAAPTHOW monuMepasHou nenHoi peakuuu (I1LP) ¢ npsMbeim
npaiiMepoM, KOTOPBIN JIMOO MOJHOCTEIO, JIMOO YACTUYHO KOMILJIEMEHTAPEH 3’ -KOHIY MEePBOW Lenu
k/IHK. Bonee Toro, obpartusiii mpaiimep, ucrnonssyemsiii auist I P-ammmundukanun k/JIHK (Bmecre ¢
OPSMBIM TIPAiMepoM ), JTUOO MOTHOCTHIO, MO0 YaCTHUHO KOMILIEMEHTapeH 3’ -KOHIYy BTOPOW Lemnu
k/IHK.
®urypa 2. Jlns xoucrpyuposanust 6ubmmorex JIHK, momxomsmux mnst mardopm Illumina
MiSeq wmu HiSeq, ™Mbl HCIONB30BaM amalnTepHbIe MOCIENOBATELHOCTH W3 Habopa st
cexkBenupoBanus wmansix PHK NEBnext (New England Biolabs). IlocnemoBatensHOCTb,
COOTBETCTBYIOIYIO S -amantepy, Bkmodamun B OIIM, u mnocnemnoBarelsHOCTh 3’ -ajmamnrtepa
MCIIOJIB30BaJH [T au3aitHa koHieBoro yuactka nou(dT)-mpaiimepa (purypa 2A). Ucnonb3oBasiu
mu6o 1 vr, mubo 5 nr PHK u JIHK nnmuso#t 22 H.T. B KayecTBe HA4YaJIbHOrO Marepuasa (MaTpullbl)
s nonyuenus: oudmnorexku JTHK (purypa 2B). Dddexturrocts cunteza kJIHK Obia omiHakoBa
s JJHK u PHK. Korna ucnonb3oBanu 1 HI HYKJIEMHOBBIX KHUCJIOT, TO OOHAPYKUJIM OOWH MPOIYKT
TP nocne 17 uuknos ITP-ammmudukamnu (passenenne kIHK B peakunonnoit cmecu TP
1/100). Korma ucmosib30Baii S5 N HYKJIEHHOBBIX KHUCJIOT B KaueCTBE 3aTPABKU, TO KOJIHYECTBO
mukioB TP, weoOxomumoe mis ammmmpukammu kJIHK, yBemwuumpamocs mo 26. Korma
ucnonb3oBamu paseenenune k/JIHK B peakumonuoit cmecu TP 10/100, TO KONMMYECTBO IUKIIOB,
HeoOxoaumoe Iyt nonyueHust oubnuoreku [JHK, ymMeHbIIan0Cce mponopuoHaabHO (Pe3yIbTaThl He
npeacTaBiieHbl). ENMHCTBEHHBIM KOHTAMHUHHUPYIOIIUM MOOOYHBIM MPOAYKTOM B JAHHOH pEaKIHH
o611 U30bITOK MpaiiMepoB ayist [P, OOMBIIMHCTBO KOTOPBIX MOYKHO YAAJHTh C MOMOLIBIO OYHCTKH
Ha kojoHke. C moMoIpio cekBeHnpoBanus mo CaHrepy HOMOJIHATENBHO noarsepaud, 4to kJIHK,
noJiyueHHas u3 cuHTeTnueckoi kopotkoii JIHK, OGbuta uncroii (pe3ysabTaThl He MPeaCTaABIIEHbI ).
®urypa 3. Kputnueckne napamerpsl nporokosaa I monyuenns 6udamorexn /IHK. B

MEPBYIO OuUepenb, KPUTHYECKON i ontuMmalibHoro Beixoma KJHK seisercs  peaxius
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npucoequaenus nomu(A)-xsocra. CraummkoM anuHHBIE NTONMH(A)-XBOCTBI, B KOHEYHOM CHETe,
yMmeHbIaT 3¢¢ekTHBHYO KoHUeHTpauuto mnonu(dT)-npalimepa, YTO HE TOJBKO YMEHBIIUT
xomnuecto kKJIHK, HO Taike mprBener kK 0Opa30BaHHIO PA3MBITOrO MSITHA MOOOYHBIX MPOAYKTOB
Oonbliero pasmepa Ha rese, nockoyeky nonu(dT)-mpatiMep Oyaer ruOpUaN30BaATECS C PA3THUYHBIMU
caiitamu Ha momu(A)-xBocte. Ha BepxHeil manenu ¢urypsl 3A mokaszaHa sjiekTpodoperpamma,
noJlydeHHast B pesynbTare dektpodopesa B 3% araposnom rene, aast 1 Hr cel-miR-39, k koropoit
npucoenuHm  MoMu(A)-XBOCT, HCHONB3Ys pA3IU4YHOE BpeMsi HMHKYOAllMM H  Pa3IMYHbIE
konuentpauuu ATP. Ha HiokHel maHenu mokasaHa 3eKkTpodoperpaMma, MoJyUueHHasi B pe3yJibTaTe
anektpodopesa B 3% arapo3rom rese 6ubmuorek JIHK, momyueHHBIX U3 1 HI' COOTBETCTBYIOLIUX
copgeprkamux nomu(A)-xsoct cel-miR-39 ¢ mpumenenunem 100 vM ILPdTPo. Ha ¢urype 3B
IoKazaHa ayekTpodoperpamma, NOIydeHHas B pesyibrare 3jiekTpodopesa B 3% arapo3HOM rese
oubmiorex JIHK, monydennsix u3 1 ur cel-miR-39 (k xotopbiM mprcoeauHsut mofu(A)-XBOCT B
teuenne 10 wMuH, npuMeHss pasnuuHbie koHueHtpauun ATP), npumenss mub6o 100 HM
3asikopenHoro Ha ogHom ocHoBauuu nosu(dT)-mpaiimepa (ILPdTPo), mu6o 100 HM 3askopeHHOro
Ha gaByx ocHoBaHusix nomu(dT)-mpaiimepa (ILPcTPt). Ha ¢murype 3C mnoxasansl
anekTpodoperpaMMel, TOJyYEHHBIE B pe3y/bTare dekTpodopesa B 3% arapo3Hom rene OHOIMOTEK
JHK, nonyuennsix u3 1 vr cel-miR-39 (k kortopsiM npucoemuHsiu moju(A)-xBocT B TeueHue 10
muH, npuMenss 0,1 MM ATP) ¢ npumenenrem OT MMLYV pasaudHbIX TOProOBbIX Mapok U Jnbo 1
MM, mu6o 0,1 mMxM OIIM8. Bepxuss ¢urypa: IMHP-ammmpuxanuo wmomexyn kJHK
ocyiecTBsuM Ha nporskennu 17 uukios. Huwkuss ¢urypa: [MIP-ammmmnpukanuo monexyn kJHK
ocywecTisu Ha npomspkeHnd 21 mukna. Ipucoennnenne nomu(A)-xsocra B Tedenue 10 MuH u
koHeuHass koHueHtpamus ATP 0,1 MM mnpusenu k xopowmum pesynbratam kionuposanuss PHK
mHON 22 H.T. Bo-BrOphIX, moctaBmuk U toproeas mapka OT MMLV oka3ajiuce KpUTHYHBI IS
YYBCTBUTENILHOCTH JAHHOrO momxoma. Takum oOpasom, u3 6 kommepuecku noctynHsix OT MMLV
SuperScribe II (Invitrogen), OT SMARTScribe (Clontech) 1 OT SMART (Clontech) mo3somnsum
HanOonee 3p(dekTHBHO MONy4YuTh AeTekTHpyeMmbie konmuectBa KIHK mocne ammiudukanuu mo
maHHoMmy mnporokony, torma kak s SuperScribe III (Invitrogen), OT Multiscribe (Applied
Biosystems) 1 MMLV or NEB TpeboBaniock 4 NOMONMHUTENBHBIX IHKJIA aMIUTH(QHUKALNYA, YTOOBI
oubmuoreky JIHK Oviio BumHo Ha araposnom rene (¢purypa 3C). anubiii deHoMeH MOKHO
0o0bsicCHUTE TeM (akToMm, uTo y pasiauudbix BapuaHTtoB OT MMLV moryT ObITh pasiHuHbIe
aktuBHOCTH PHKasel H 1 TepMunaibHOl TpaHChepasbl (CUMTAIOT, UTO MOCHEIHSS U3 YITOMSHYTBHIX
CmocoOCTBYeT peakiud NEepeKsIIoYeHuss Matpuilbl). Takum oOpa3oM, BbIOOp 0OpaTHOM

TpaHckpunTassl ¢ aktusHOCTEIO PHKa3sl H npeqnoututenes.
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®urypa 4. Kpurnueckne napamerpsl nporoxona Il moayuennss 6mbmorexkn k/IHK.
IToxaszana snextpodoperpamma, IMONTydeHHAs B pe3yibrarte aekrpodopesa B 3% arapo3HoMm rene
oubmrorex JIHK, momyuennbix u3 1 Hr cel-miR-39 (x xotopoii mpucoemuHsm moin(A)-XBOCT B
teuenne 10 muH, npumenssi 0,1 MM ATP) ¢ nmpumeHeHHeM pPa3IMUHBIX OJHIOHYKJIEOTH/IOB,
nepexmovatox marpuiy (OIIM), B koneunoit koHueHtpaunu 1 MxM. Bepxuss ¢urypa: ITLP-
ammmpukamuo mojnekyn k/IHK ocymecteisiim Ha mpomspkenuu 17 nukios. Hwokesas ¢urypa:
MIP-ammudukanuo monekyn k/IHK ocymectsiusiin Ha nmporsbkeHun 21 mukna (purypa 4A).
Crpykrypa OIIM, mnoxoke, Oblia KPUTHUHA [JIs YYBCTBUTEIBHOCTH U MPOH3BOTUTENILHOCTH
mauHoro crocoba. OIIM, cocrosmue kak Toapko u3 JJHK, tak u tonbko u3 PHK, He mo3Bosuin
MOJIyYHTh Kakoe-Trb0 azmexkBatHoe koaundecTBo uneneBoit k/IHK nmocie 17 nukiioB npensapuTenbHON
ammmdukanuu [P D10 MOXKHO OOBSICHUTE TeM (PaKTOM, YTO MOCIEIOBATENBHOCTL TpeX pubo-G
obnamaer ropasno Oobineii ahhUHHOCTBIO VTS MEPEKITIOYEHHS] MATPHUIIBI, YEM TOCIIEN0BATELHOCTD
Tpex mge3okcupubo-G mpu stom umcteiii PHK  onuronykieoTun CKIOHEH 0Opa3OBBIBATH
3HAYUTENIbHBIE BTOPUYHBIC CTPYKTYPBI, KOTOPbIE YMEHBIIAIOT AOCTYIMHOCTh 3 -KOHIA. bosee Toro,
xoraa ucnonb3oBamu OIIM ¢ ueTbipbMsi KOHIEBBIMH pUOO-G HYKJIEOTHAAMH BMECTO TPEX, BBIXOX
k/IHK pesko cHuswics (purypa 4A), npeamnoioKUTETbHO BCIENCTBHE CIHOCOOHOCTH YEThIPEX
nocnenosatenabHbIXx G 00pa30BBIBATH KBAIPYIJIEKCHBIE CTPYKTYpHI. Taike HCCIeIOBaId BapUAHT
onmokupoBanuss koHueBoi 3-OH rpymmer OIIM pmnst mpenoTBpalleHHss NPUCOEIMHEHUsS K Hel
nofii(A)-XBOCTa, KOTOPOE MOKET MPOU30UTH, eciu mojau(A)-monuMepasa HE MOJHOCTBHIO
neakTuBupoBaHa. HecMOTpsi Ha MpOBenEeHHE TEPMUYECKOH AeakTuBauud moyin(A)-noaumepassl F.
coli B reuenune 20 mun nipu 65°C nepen peaxiueit 0OpaTHON TPAaHCKPUITLIKH, HCoNb30BaHue 3’ -OH-
onoxuposku OIIM Oyner obsi3aTenbHBIM B TOM ciy4ae, eciu: (1) mpucoemunenue nonu(A)-xBocra
U OOpaTHYKO TPAaHCKPHUIIHIO OCYIIECTBJSIIOT ONHOBpeMeHHO win (2) mpucoenuHenue mosu(A)-
xBocta Kk PHK HeBO3MO)KHO MHAKTHBHpOBaTh HarpesanueMm. Heokumanno, Omokuposanue 3’ -OH-
kouna OIMM ¢ momompo b0 MoHodochara, nmubo OwornHa momaeisio cuHTes kJIHK mpu
ucnonbp3yembix ycioBusix (purypa 4A). Tem He menee, ecnu 3’ -OH-rpynny OIIM GnokupoBanu ¢
nomoieio (ochara wiu muaesoxcuuutuanHa (ddC), ananoruunsie konmuuectsa kJIHK-nmpomykTa
nosiBysiice Ha uethipe Iukiaa TP mozke. Ha d¢urype 4B mokazana asnexkrpodoperpamMma,
NOJIyueHHasi B pe3ysibTare 3ektpodope3a B 4% arapos3HoMm rejie (CieBa), U aHAINU3 C MOMOLIBIO
Agilent Bioanalyser (cmpasa) Oubmmorex JHK, monmyuennbix u3 1 Hr cel-miR-39 (k xoTopbim
npucoemuHsum nomu(A)-xsoct B Teuenne 10 muH, npumensist 0,1 MM ATP) ¢ npumenernem OIIM3
¢ HeOnokupoBaHHbIM 5 -koHIIOM i OIIMS8 ¢ GrmokupoBaHHBIM OUOTHHOM 5’-koHLIOM. OOpaTtuTe

BHUMaHHe Ha Hebonbiylo (pakuuio Oonee mmmHHBIX (Ha ypoHe ~30 m.o.) Oubmuorexk JIHK,
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KOTOpbI€ BEPOSTHO COOTBETCTBYIOT MPOAYKTAM OSIMU30[0B BTOPHUYHOTO MEPEKIFOYEHHS] MAaTPHLBI
(Genas ctpenxa).

®urypa S. Kpurnueckne mapamerpnsl nmporokosaa III monyuyenmss 6mbamorex JIHK.
Manens A. Ilokasanel 3nekTpodoperpaMmsbl, MOIyYeHHBIE B pesynbraTe djekrpodopesa B 3%
arapo3HoMm rese Ooubnuorek JJHK, momyueHHBIX U3 | HT pa3iMuHBIX MATPHIl - OJMIOHYKJIEOTHIOB
cel-miR-39 (x PHK npucoemunsin nmonu(A)-xsoct B Teuenune 10 muH, npumensis 0,1 mM ATP; k
JHK npucoemuusum nomu(dA)-xsoct B reuenne 30 muH, npumenss 0,1 MM ATP). DddexrtusrocTh
cuntesa oudbmmorek JJHK mo JIHK-matpunam, comepskamum 5’ -0HOTHH, Obljla 3HAYUTENILHO HIIKE,
yeM TakoBas it Matpuy, coxepxamux S5 -OH wmm 5’-pochar Ilamesr B. Ilokazana
anektpodoperpamma, mojaydeHHas B pe3yyibraTe 3ekTpodopes3a B 3% arapo3Hom rejie OHOIHOTEK
JHK, nonyuennbix u3 1 Hr cel-miR-39 PHK (k xotopsiM mpucoemmHsiin nou(A)-XBOCT B TEUEHUE
10 muH, npumensis 0,1 MM ATP) ¢ npumenenuem 6o Boasl, 1160 20% AMCO (5% B KOHEUHOM
o0beMe peakUHOHHOW CMeCH) B Ka4decTBE Cpenmpl Ulsi Peakudd OOpaTHOH TPaHCKPUIILHH.
Hob6asnenue [IMCO He Hapywaet 3¢ dekTuBHOCTE monyuenus oudbmmnorex JTHK.

®urypa 6. Iloayuenne Oombmorex /JIHK n3 PHK u JIHK uenoBeka. Ilanenn A.
ITokazana snextpodoperpamma, MOIydeHHAs B pe3yabrarte ajekrpodopesa B 4% arapo3HoMm reie
(cnera) 6ubmuorexk JIHK, monyuennsix u3 1 Hr koHTposnbHOM cel-miR-39 (C39R) u 1 ur momu(A)-
oboramennoi PHK, Beinenennoit u3 kietok U20S, koTopyro pparMeHTHpOBaJIM MMyTEM HHKYOAIMK
c nonamu maruus B tedenue 10 mun (R10). Kpome toro, omny Oubmuorexy JAHK monyunmn us
obpasua R10, kotopsiit He ObLT MpeaBapuTENbHO 00paboran nomuHykiaeotuakuuazon T4 (ITHK T4)
nepen mnpucoenuHennem mnonu(A)-xsocta (ykazan kak -ITHK). Komuuecrso wmkmos IILIP,
HCIOJIB30BAHHBIX Ui mpeasaputenbHor ammnpukaunu Oubmmorexk «/JIHK, u koHumeHTpaums
obopatnoro mpaiimepa ¢ momu(dT) (ILPdTPo) ykasawer s Kakmoro obpasua 1mof
anektpodoperpammoit. budmmorekn JJHK, kotopreie cekpenuposanu Ha [llumina MiSeq, Bbipesanu
W3 arapo3HOro Tejis, BeIAESUN ¢ momornbio Habopa PureLink Gel Purification u ananusupoBamu ¢
noMoIe0 BeicokouyBcTBUTEbHBIX JIHK-unnoe Agilent Bioanalyser (cripara). Ilanens B. Cresa.
ITokazana snekTpodoperpamMma, monydeHHasi B pesyibtare jektpodope3a B 3% arapo3HoM reie
oubmuorexk JIHK, monyueHHbIX M3 mpuOIU3UTENBbHO 3 Hr oOpaboranHou Oucynsdurom JTHK us
kinetok U20S (¢purypa 6B). Kpome toro, omny Oubmmoreky JAHK momyuwmnu uz obpasua B,
KOoTOpbIH ObLT mpenBaputenbHo obpadoran ITHK T4 nepen peakuueit mpucoemuHenus mnomau(dA)
(vkazan kak +I[THK). B Oubnroreke oTpunareasHOro KOHTpOUis ucmonb3osain 1 Mk Bomasl (H20).
Cnpasa. Onextpodoperpamma Agilent Bioanalyser, Ha KOTOpOW MOKa3aHbl OUHUIIEHHBIE B Teje

oubmuorekn THK, nonyuennsie u3 1 Hr oboramennoi nmonmu(A) PHK u3 knerok U20S, kotopyro
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(¢parMeHTHpOBaIM MyTeM HHKyOauuu ¢ MOHamu Maruusi B Teuenue 5 muH (RS), obpaboranHoM
oucynspurom JIHK (B) m 1 ©r xoutpombHoii cel-miR-39 PHK (C39R). Ilanems» C.
OnexTpodoperpamMma, MojiydeHHasi B pe3yJbrate aekTpodopesa B 4% arapo3Hom rese (criesa), u ¢
nomorsio Agilent Bioanalyser (cripasa) 6ubmuotex JIHK, monydyenHbix u3 npubmusurensHo 150 or
JIHK mna3Mel KpOBH 4eJOBEKa, BBIAENIEHHOW u3 1ByX 3mopoBbix nonopo (DI u DII). B
KOHTPOJIbHBIX JKCIepUMeHTax ucmoiibzoBamu mbo Boay (H20), mibo 1 vr cuntetnueckor JJHK
cel-miR-39 (C39D). Komuuectso unwmkyoB IIIP, wucnonbp3yemblx aisi MpeaBapUTENIbHON
ammmduxanun oubmiorexk x/IHK, um xonuenTtpamus obpatnoro mpaiimepa ¢ nomu(dT) (ILPdTPo)
yKazaHbl OJisi Kakmoro oOpasua mox anektpodoperpammoii. IManens D. Dnexktpodoperpamma,
NOJIyueHHasl B pesysbrate aektpodopesa B 4% araposnom rene 6ubnuorex [JHK, momyueHnHsIx u3
npubmusurensHo 200 nr PHK nmnasmer kpoBu uenoBeka, BBIIEIEHHOW U3 IBYX 3A0POBBIX JOHOPOB
(RI u RII). B KOHTPOJBHBIX OKCIEPHUMEHTaX HCHoNb3oBaM b0 Bomy (H20), mubo 1 Hr
cunternyeckori PHK cel-miR-39 (C39R). Kpome toro, 6ubmiorexn THK mnonyuanu u3 oOpasuos
uupkympyromeii  PHK, koropele mnpensaputensHo He oOpabareiBamn I[THK T4  mepen
npucoenunenreM monu(A)-xsocra (ykazan kak -ITHK). KomuuectBo mukmos TP, ucmons3yembix
s ipeaBaputensHoi amrutndukanuu oubnuorek kIHK, u koHIeHTpamms oOpaTHOro mpaimepa ¢
nonu(dT) (ILPdTPo) ykaszausr mjst kaskmoro obpasia mox asekrpodoperpammoit. bubmmorexku JTHK,
nonyuennbie u3 uupkymmpyromeii PHK miasmer 060MX WHAWBHIOB, OYHIIAIH M3 arapo3HOrO TeJis,
TeM He MeHee, ToJIbko Oubmnorexy RI cekBenuposau Ha [llumina MiSeq.

@urypa 7. /0CTOBEPHOCTH CUYHTBHIBAHHS HHAEKCHOH MOCJIEA0BATEJbHOCTH JJIsl
00pa3uoB OHOJIHOTEK, 00beIHHEHHBIX HA OHOH JOPOKKE CEKBEHHPOBAHHS, B 3AaBHCHMOCTH OT
MOCJIeI0BATE/IbHOCTH HHHIHHPYIOLIEr0 OJIMrOHYKJieoTHaa. [loka3aHbl COOTBETCTBYIOIIHE
COOTHOLIEHHUS] CUATHIBAHUN HHIAEKCHOH MOCJIeA0BATE/ILHOCTH, KOTOpble ObLM OOHapykeHbl Oe3
omOOK U C OAHOW OLIMOKOW, B 3aBUCHMOCTH OT COCTaBa IMOCJIEI0BATEIbHOCTH HHULUUPYIOLIETO
OJIMTOHYKJIEOTH/IA, HCIONB3YEMOrO i MOJYUYEHHUs] ABYXLEMOYEUHOW HYKJIEMHOBOW KHCIIOTHI, a
TOYHEEe, OT YaCTH, KOTOpasi KOMIIJIEMEHTapHa MOJH(A)-XBOCTY, CO3JAHHOMY Ha MPEIbIAYLIEM JTare
nmanHoro crnocoba. Bocems Oubmuorex dpparmentos JIHK monyyanu mapasuiesHO M3 HISHTHYHBIX
komuecTs (1 Hr) ucxomHoro ucrtoununka marepuaia (renomuoi JJHK yenoBeka), mpuMeHsis ueTbipe
Pa3IMYHBIX MHULUUPYIOLIMX OJIUTOHYKJIEOTHAA, KAK MOKA3aHO, M KCIOJBb3ysl [Ba IMOBTOpA IS
KayKJI0TO OJIUTOHYKJIeOTHAa. BoceMb mosyueHHbIX OHONMOTEK MpeaBapuTeIbHO aMIUTH(PUIIPOBAIIH
C mpariMepaMH, MOAXONSLIMMHU IJis MYJIbTUILJIEKCHOIO CEKBEHUPOBAHHUSI Ha COBPEMEHHBIX CHCTEMAX
cekBeHatopa Illumina, mnpum 3ToM Kaknaplii OOpaTHBI mpaliMep COAep)Kal OTIHYHYIO

MOCJCAOBATCIIBHOCTE HHACKCA, KOTOPYIO HCIIOJBL30BaAJIM I ONPCACIICHUA 6I/I6J'II/IOT6KI/I, K KOTOpOfI
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OPUHAUIEKUT  JAHHOE  CuMThiBaHHWE. VICmonb3yemble  HMHIOEKCHBIE  MOCJEIOBATEIbHOCTH
COOTBETCTBYIOT HHJIEKCHBIM mocienoBatesibHOCTM Illumina 1 — 8, u kakmas WHIOEKCHas
MOCJIEIOBATENIbHOCTh OTJIMYAETCS MO MEHBIIEH Mepe MO 3 TMOJOKEHHSM OT BCEX OCTAJIbHBIX.
DKBUMOJISIPHBIE KOJIMYECTBA KaXKI0W OMOIMOTEKN OOBbEMHSIIN U CEKBEHHPOBAJIH C OHOrO KOHLIA HA
omnont gopoxkke ¢ 70 muknamu mis cuuteiBanus JIHK mocnenoearensHOCTH B HampasiieHuu 1 u 6
UKJIAMHU JUTS CUATHIBAHUS HMHAEKCHOH mocjexoBaresbHocTH Ha cucteme Illumina MiSeq. [ns
KQKAOH M3 BOCBMH OHMONHMOTEK C Pa3NUYHBIMH HMHIEKCHBIMH  IOCJIEIOBATEIbHOCTIMH
PErHCTPUPOBATIM COOTBETCTBYIOIIEE KOJMYECTBO CUMTBHIBAHUN IMOCIEIOBATEILHOCTH WHIEKCA, HE
CoAeprKaluX OLIMOKK MITH comeprkaiux oany omuOKy. [IpencrasieHsl cpeHre 3HAUEHHS YaCTOTHI
CUMTHIBAHUN HWHIOEKCHBIX mocienoBareabHocTelt ¢ O wim 1 omubkoi mis 1aByx OuUONHOTEK,
NOJyYEHHBIX C TOMOILIBID KAKAOTO U3 UETHIPEX PA3JIMYHBIX THUIMOB HHUIMHPYIOLINX
OJIMTOHYKJIEOTUZIOB, COOTBETCTBEHHO, T€ IUIAHKH MOrPEIIHOCTEH O003HAYAIOT OTKJIOHEHHE OT
CpemHHX 3HAYEHHUH I OTHAeNbHBIX OuOmumorek. OYEeBHOHO, YTO NMPHMEHEHHE HHULUHPYIOLIErO
omuronykieotnna “20G” mO3BONSET 3HAYUTENIBPHO MOBBICUTH JOCTOBEPHOCTh CUHMTHIBAHHS
NOCJIEIOBATENIbHOCTH WHAEKCA 10 CPABHEHUIO C WHUIMHPYIOIUM OJUTOHyKIeoTHAOM “30A”, mpu

ITOM coxpansieTcs Takas ke 3 exruBHOCTS MoMyueHus: oudbmorexu pparmentos JJHK.

®@urypa 8. [IpenmymecTBO KOHTPOJIHPYEMOro M0 CPABHEHHI0 € HEKOHTPOJIHPYEMBIM
a00aBJIeHHEM MOJHHYKJIeoTHAHOro XBocTa Kk marpuuam /IHK u PHK.

B nanHOM mpuMepe mpoaeMOHCTPUPOBAHO MOJIE3HOE BIHHIE KOHTPOJIHPYEMOro 00aBIEHHUSI
nonu(A)- u monu(dA)-xBocra Ha BeipaboTky k/IHK, monyuennoii u3 cunrernyeckoit JJTHK cel-miR-
39 (cnesa) u PHK cel-miR-39 (cmpasa). Kontpomupyemoe nobaenenue momu(A)- u momu(dA)-
XBOCTa 00ecreunBaeT BO3MOKHOCTh Oosiee 3pPeKTHBHOro monyueHus OHONMOTEK C MPUMEHEHHEM
TAKOW 7K€ KOHIIEHTPAIUH Mpaiimepa it 0OpaTHON TPAHCKPHUIIIHH, W/UH Korga KoHuentpaius ATP
B pacTBOpe HaxoauTcs Ha cybontumansHoM ypoBHe. Ecnu otHomenue ATP (wmu dATP) k matpure
PHK (unu JJTHK) BbIle, ueM onTUMaibHOE, TO 3TO MPHUBEAET K 00pa3oBaHuiO MIMHHBIX (> 300 H.T.)
XBOCTOB. J[IMHHBIE TOJMHYKJIEOTHIAHbIE XBOCTBI CHIKAIOT J(P(HEKTUBHYIO KOHIIEHTPALHIO
nonu(dT)-npafimepa, uTo yMeHbIaeT BbIXOA OMONMOTEKM W BBI3BIBAET OOpPa30BaHHE PA3MBITOTO
NATHA TOOOUYHBIX MPOAYKTOB OOJBIIEro pa3Mepa Ha reje, mockoiabky n3dsiTok monu(dT)-mpaiimepa
rubpunusyercs ¢ caiitom B Oombinom mosu(A)-xBocte. A. Dnektpodoperpamma, MOSyUEHHAS C
noMoIei0  3nektpodopesa B 3% araposnom resne Oubmumorek JIHK, momydeHHbix moce
npucoenunenns: nmomu(dA)-xeocra k 1 wr JIHK-marpuuer cel-miR-39 u ¢ npumenenuem 10 HM

obparnoro mpaiimepa ¢ nonmu(dT) (ILPdTPo) mu6o B npucyrcreun (C), mubo B orcyrcteue (NC)
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onokupytouiero Hykieotuna ddATP (ornomenue dATP/ddATP cocrasnsier 1/50). Ctout oTMeTHTS,
YTO 3HAYMTENBLHO OONBINEro BHIXOAA OMOIMOTEKHM IOCIE KOHTPOJIHPYEMOTrO IPHUCOEIMHEHHS
nonu(dA)-xBocta moOwimch TpH  TakoOi Jke KOHLEHTpauuud oOpartHOoro mpaiimepa. B.
Dnextpodoperpamma, moayueHHas B pesysbrare snekrpodopesa B 3% arapo3HoMm rejie OuOIMoTeK
JHK, nony4ennsIx nocie npucoeaunenns nomu(A)-xsocra k 1 ar PHK-marpunsr cel-miR-39 mubo
B npucyrcteun (C), mubo B orcyrctBue (NC) Gnokupyromero Hykineornaa 3d-ATP (otHomeHue
ATP/3d-ATP cocrasnsier 1/30). Crout otmeruts, uto otHouenne ATP k PHK-matpune (1 MM ATP
kK 1 Hr 22 H.T Marpunel) ObUIO CyOONTHMANBHBIM. Takke CTOUT OTMETHTh, YTO 3HAUMUTENIEHO
Oonbiiero BeIxoaa OMONMMOTEKH B OTCYTCTBHE PA3MBITOrO IMSITHA MOOOYHBIX MPOAYKTOB OOJBIIETO

pa3Mepa I[O6I/IJ'II/ICI> C MOMOIIBIO KOHTPOJUPYEMOTO NIPUCOCAUHCHUA XBOCTA.

IHOAPOBHOE OIIMCAHUE U30BPETEHUA

Ilepen  o3HaKOMJeHHMEM C TOAPOOHBIM  OMHMCAHMEM  HACTOSINEro  HM300peTeHus,
[PEACTABIEHHBIM HUXeE, CIIEAYET MOHSTh, UTO HACTOsIIIEe H300pEeTEeHNHE He OrPAHUYEHO KOHKPETHOM
METOJIMKON, MPOTOKOJIAMM M peareHTaMH, ONUCAHHBIMH B JAHHOM 3asBKEe, TaK KaK OHU MOTYT
U3MeHsThCs. Takke MOMKHO OBITh OYEBHIHO, YTO TEPMHUHOJIOTHS HCIIOJIB3YETCS B JAHHOM TEKCTe
UCKJIIOUMTENIBHO C LEJIbI0 ONHCAHUSl KOHKPETHBIX BAPUAHTOB peajiM3allui, U He NpeArnosaraercs,
YTO OHA OrpaHUYMBaeT OOBEM HACTOSINErO H300pPETEHHs, KOTOPBIH OymeT OrpaHuuYeH TOJIBKO
npunaraemoir popmysioii mzoOperenus. Ecinu He ykaszaHO WHa4ye, BCE TEXHHYECKHE W HAyUHbIE
TEPMUHBI, UCIOJIb3yEMbI€ B TAHHOM TEKCTE, UMEIOT T€ K€ 3HAUEHUs], KOTOPble OOBIYHO MOHUMAET
CpemHHIi CIEeLHAINCT B JAHHOW 00NacTy.

B Texkcte HacTOsIIEro OIMMCAaHWS LUTHPYETCS HECKOJIBKO JOKYMEeHTOB. Kaknmerii u3
JOKYMEHTOB, IUTUPYEMBIX B JAaHHOM TeKCTe (BKJIFOUAasi BCE MATEHTHI, 3asBKH HA MATEHT, HAyYHbIE
nyOnuKanuy, cnennukanyuy, MHCTPYKUUN MPOU3BOAUTENS U T.JI.), BBILIE WM HUXKE, HACTOSIIHM
MOJIHOCTBIO BKJIFOYEH MOCPEINCTBOM CChUIKM. Hu OnuMH martepwan, BKJIIOYEHHBIN B ONHCAHHE, HE
NOJDKEH pAacCMAaTPHBATBHCS KaK MPH3HAHWE TOTO, YTO HACTOsIIee H300peTeHHe He IaeT Ipasa
JAaTHPOBATh TAKyK MyOnHKanuio Oojiee paHHUM YHCIIOM B CHUIY NPEIIIeCTBYIOIIEro H300peTeHus.
HexoTtopple W3 MOKYMEHTOB, LHUTHPYEMBIX B ITAHHOM TEKCTE, OIMCHIBAIOT KaK ‘GKIIOYEHHbIE
nocpeocmeom ccouiku”. B ciaydae mpoTHBOpeunss MEXAY ONpenesieHHSMH WJIW HACSSIMH TaKHX
BKJIFOYEHHBIX CCHUJIOK M ONpeldeNIieHUSMH WM WACSIMH, H3JIOKEHHBIMH B HACTOSIIEM OIHMCAHUH,
TEKCT HACTOSIIEro OMMCAHUs UMEET IPEUMYILECTBEHHYIO CHITY.

B cnenyromem onucaHuu OyayT OMECAHBI dJIEMEHTHI HACTOALIEro H300pereHus. JlaHHbIE
JJIEMEHThl MEPEYHCIeHbl B KOHKPETHBIX BapUAHTAX peaii3allii, TeM HEe MeHee, JOJDKHO ObITh
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OYEBHUIHO, YTO UX MOKHO OOBEIMHHUTD JIFOOBIM CIIOCOOOM U B JIFOOOM KOJIMYECTBE, YTOOBI MOJYUHUTh
JIOTIOJTHATENIbHBIE BapHUAHTHI peaiu3anuu. Pas3mudHbiM  00pa3oM ONMHMCAHHBIE MPUMEPBI U
MPENNOYUTUTEIbHBIE BAPUAHTHI Peain3alii He IOKHBI MCTOJKOBBIBATHCS KaK OrPAHUYHBAIOIINE
HaCTOsAIIEe N300pETEHHE TOJNILKO SIBHO OMHCAHHBIMH BapuaHTamu peanu3aiuu. Clienyer mOHMMATh,
YTO B HACTOSIIEM OMHUCAHWM OOOCHOBAHBI M BKIIFOUEHBI BAapHAHTHI pPEANM3AlUM, B KOTOPBIX
o0benMHEHbI SBHO ONMHCAHHbIE BAPHAHTHI PeasU3aliy C JIFOOBIM KOJMYECTBOM ONMUCAHHBIX W/HITH
MPENNOUTUTEBHBIX 3JIEMEHTOB. bonee Toro, moObie MepecTaHOBKM W KOMOMHAIIMH M3 BCEX
OMHCAHHBIX 3JIEMEHTOB B TAHHOM OMHCAHUHU CJEAYET CUUTATh PACKPHITBIMHU B OMHCAHHHU HACTOSIIEH

3as4BKH, €CJIM B KOHTEKCTEC HE YKa3aHO HHOEC.

Onpenenenns
Jlanee nmpuBeneHbI ONpenesieHns HEKOTOPbIX TEPMUHOB, YaCTO MCIOJIb3yeMbIX B HACTOSIIEM

onucaHuy. JlaHHBIE TEPMHUHBI, B KaXKIOM Cly4ae HX HCIOJb30BAHUS, B OCTAJBPHOW YaCTH
HACTOSLIETO  OmucaHuss OyAyT WMeTh COOTBETCTBYIOIIHE ONpENEIeHHbIE 3HAUEHHs |
NPETOYTUTEbHBIE 3HAYSHHUS.

B Hacrosiem onucaHud ¥ B npuiiaraeMoil Gopmyiie u3odpereHust (OpMbl €IHHCTBEHHOTO
YHCia BKJIFOYAKOT CChUIKY Ha ()OPMBI MHOKECTBEHHOI'O UKCJIA, €CJIM B KOHTEKCTE SIBHO HE YKa3aHO
HHOE.

B Hacrosimem oOmuMcaHWM TEPMHUH “HYKJIEMHOBAs KHCIIOTa BKJIIOUAET MOJMMEpPHBIE WA
OJIMTOMEPHBIE MAKPOMOJIEKYJIBI, HJIH OOJNbIINE OHOOrHYECKHE MOJIEKYJIb, HEOOXOMUMBIE Il BCEX
U3BECTHBIX  (OpPM  JKHU3HH. HyknewHoBble  KUCIIOTHI,  KoTopele  Bkiarouwaror  JIHK
(nezokcupubonykienHoByto kuciory) u PHK (pubOHYKIIEHHOBYIO KHCIIOTY), COCTOSIT U3
MOHOMEPOB, H3BECTHBIX KAK HYKJIEOTHABL. BOJBIIHHCTBO BCTpeyaromuxcs B npupoae monekyna JJTHK
COCTOUT U3 JIBYX KOMILIEMEHTAPHBIX OHOMOJIMMEPHBIX LEMNEH, 3aKPyUEHBIX 10 CIIHPAJIH BOKPYT IPYT
npyra ¢ oOpasoBanuem npoiinou crmpanu. Ilens JIHK Takske u3BecTHa Kak MOJMHYKJIECOTHIIBI,
COCTOfIIIIE W3 HYKIEOTHAOB. Kakaplii HYKJIEOTHI COCTOMT W3  COAEpIKALero  asoT
HYKJICOOCHOBAHHS, a TaKkyKe€ MOHOCAaxapuaa, HAa3BAaHHOTO [E30KCHPUOO030i wuiu pubo30id, u
docharHoit rpynnel. BeTpeuarommecss B mpupoie HYKJIEOOCHOBaHHs BKMOYarOoT ryaHuH (G),
anenuH (A), tTumuH (T), ypauun (U) umu uurosun (C). HykneoTuasl COeqUHEHbI IpyT C APYTOM B
LEMOYKH MOCPEICTBOM KOBAJIEHTHBIX CBSI3el MEXKAy CaxapoM OOHOro Hykjeotnaa u ¢ocdaTom
CIIEQYIOLIET0, B Pe3ysibTaTe uero obpasyercs uepeayrommiics caxapodocdarusiii octos. Ecnu caxap
npencrasisier coboi nmesokcuprbo3y, To monumep HaswBaroT JIHK. Ecmu caxap npexncraenser
coboii pubo3y, To momumep HaszpiBaloT PHK. OObvHO MOMMHYKIEOTHA O0pa3yeTcs C MOMOLIBIO
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bochomdPupHbIX CBsi3ell MeXAy OTAEIbHBIMH MOHOMEpPAMH HYKJEOTHAOB. B  KOHTEKCTe
HACTOAIIETO H300pPETEHUS] TEPMHUH “‘HYKJIIEMHOBas KHUCI0Ta  BKIIIOYAET, HO HE OrpaHUYeH
pubonyknennosoi kucnoroit (PHK), nesokcupubonykiennosor kucnoroit (JJHK) u ux cmecsamu,
TakuMu Kak, Hampumep, rudbpuasl PHK-/THK (B omnoii umemnn), a taoke k/IHK, renomuoi JIHK,
pexomOunanThoit JIHK, kPHK wu wmPHK. HykneuHoBas KHCJIOTa MOXKET COCTOATh U3
MOJIHOPA3MEPHOr0 I'eHa, WM M3 €ro 4YacTH, HYKJIEMHOBAs KHCJIOTa TakKe MOKET IPEICTaBISTh
cobori mukpoPHK, muPHK wmu piPHK. MukpoPHK npencraBisror coOol KOpOTKHE MOJIEKYJIbI
pubonyknennoBoi kucynotel (PHK), mmuHa xoTOpeIX B CcpemHeMm cocTaBisieT 22 HYKJIEOTHAA, HO
MOKeT ObITh W OoJblle, KOTOpble OOHApPY)KEHbI BO BCEX JSYKAPUOTHYECKUX KJIETKAaX, T.€. B
pacTeHMsX, JKUBOTHBIX U B HEKOTOPBIX BHUPYCaX, U KOTOPBIE YYACTBYIOT B PETYJSILHH 3KCIPECCHH
reHa Ha TPAHCKPHILIHOHHOM H MOCTTPaHCKpUNUuoHHOM ypoBHe. MukpoPHK npencrasistor coboit
NOCTTPAHCKPUIILIMOHHBIE  PErYJSTOPBI,  KOTOPbIE€  CBSI3BIBAIOTCS C  KOMIUIEMEHTapPHBIMH
[OCJIeIOBATEIbHOCTSMHU HA LeJieBbiX TpaHckpunTax uHpopmannonHsix PHK (MPHK), uto o6br4HO
OPUBOAUT K MONABJIICHHIO TPAHC/SIUMK ¥ 3aMATYMBAaHUIO reHa. Maisle uHTephepHpyIOLIie
monekyasl PHK (MuPHK), uwnHorma wusBectHble kak koporkue uHTepdepupyomue PHK wmm
samayuBatomne PHK, mpencrasistor co0Ooii kOpoTkHe puOOHYKIIEMHOBBIE KUCIOTHI (MOJIEKYJIBI
PHK) mmunoit 20 - 25 nykneorumoB. Ouu yyacteyror B nytd PHK-untepdepenunun (PHKu), B
KOTOPOM OHH MPEMATCTBYIOT SKCTpeccuu onpeneneHHbix renoB. PIPHK takske npencrasistoT co0oit
kopotkue monekyasl PHK, xoropsie oObiuHO comepskar 26 - 31 HyKJI€OTHI, Ha3BaHHE KOTOPBIX
OPOMCXOAUT OT TaK HAa3bIBAEMBIX OEJKOB PIWi, C KOTOPBIMH OHH CBSI3bIBAIOTCS. HykiienHoBast
KHACJIOTa TaKKe MOKET TMPEACTaBIsiTh CO0OW HCKYCCTBEHHYIO HYKJIEMHOBYIO  KHUCJIOTY.
HckyccTBeHHBIE HYKJIEMHOBBIE KHUCIOTHI BKJIFOUAIOT MOJMAMHUIO- WJIH TENTUIO-HYKJIEHHOBYIO
kuciory (ITHK), mopdonrHO-HYKIEHHOBYIO KUCIOTY U 3ameptyro HykienHoByko kucinory (3HK), a
TakKe TuKob-HyKaenHoByto kucnoty (ITHK) u tpeoso-nyknennoryro kucinory (THK). Kaxknmas u3
JAHHBIX MCKYCCTBEHHBIX HYKJIEHMHOBBIX KHCJIOT OTJIHYAETCs OT BCTpedaroneiics B mpupone JTHK
i PHK u3meHneHusiMu B OCTOBE TAHHOW MOJIEKYITBL,

Tepmun “omHOLENOYEYHAss HYKJIEMHOBAash KUCIOTa (O HYKJIEMHOBAas  KHCIIOTA),
HCIOJIb3YEMBId B HACTOSIIIIEM OMHCAHWUH, OTHOCHTCS K HYKJIEMHOBOW KHCJIOTE, KOTOpasi COCTOHUT
TOJIBKO M3 ONHOW MOJMHYKJIeOTHOHOW nernu. Hampotus, “mByxuenodeuHass HyKJIEHHOBasE KUCIOTA
(O HyKJIEMHOBAsi KHCJIOTA) COCTOUT U3 ABYX MOJHHYKJIEOTHIHBIX LEMel, B KOTOPBIX OOJBIINHCTBO
HYKJIEOTHUIOB CcriapeHbl o npasuiam crnapusanus ocHoBanuil (A ¢ Tu C ¢ G B cnyuae JIHK, A ¢ U
uCcGscnyuae PHK u Ac U, T ¢ A wmm C ¢ G B rubpunax PHK//IHK), BonoponHsie cBsi3u

COCOUHAIOT a30TUCTBIC OCHOBaHUs JBYX OTACJIBHBIX IMOJIMHYKICOTUIHBIX uenei/'l C O6pa30BaHI/IeM
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JIBYXIIETIOUEYHON HYKJICMHOBON KHCJIOTBHL. B JTBOWHBIX LENSX TaKXKe MOMYCTUMBI HECOBITAJICHUS.
HecoBnanenue B IBOWHON LU BO3HHUKAET, €CJIM [BA HYKJIEOTHIA, KOTOPbIE HAXOMSITCS B OAHOM U
TOM K€ TMOJIOKEHHH B IPOTHUBOIMOJIOKHBIX MEMsIX, HE COOTBETCTBYIOT IpaBUJIAM CIAPHUBAHUS
ocHoBaHui. KonnuecTBo HecoBmajeHWil, NONYCTUMBIX B JAaHHON ABOMHOM Lienu, ONnpenessercs
JUITMHOW JBOWHOMW ILIemH, COCTAaBOM OCHOBAHWIl, YCIOBUSMH TeMmIeparypbl U Oydepa, Hampumep,
KOHIleHTpauueil comu. B gaHHO# o6sacTu XOpOILIO M3BECTHO, KaK JaHHBIE MapaMeTphl BIHSIOT HA
o0Opa3oBaHUE ABOWHOM LIETH.

TepmuH “HEOMHO3HAUYHOE OCHOBAaHHE WJIM “‘BBIPOKIEHHOE OCHOBAaHME , MCIIOJIb3YEeMBIM B
KOHTEKCTe HACTOSIIEr0 OMMCAHHS, OTHOCHTCS K KOHKPETHOMY MOJIOKEHHIO HYKJIEOTHIA B
cuatetnueckoMm onuronykieornae JJHK wim PHK, B koTopoM MoskeT HaxomuThbCsi Oojiee 4eM OIHO
ocHoBanue. “HeomHozHauHOe OCHOBaHHME WM “BBIPOKIEHHOE OCHOBaHHE TMPENCTABIISIET COOO
kombunaruio dA, dT, dG dC, dU, A, T, G C umu U Bo BCeX BO3MOKHBIX MOJIAPHBIX COOTHOIIEHUSIX.
[Iupoko ucnonb3yeMble TEPMUHBI “HEOJHO3HAYHBIE OCHOBAHUS WJIH ‘‘BBIPOKIEHHBIE OCHOBAHUS
OPEACTABJIAIOT CO0OH  MOCIENOBATENIPHOCTh  HMAYLIMX JAPYT 33 APYIOM  BBIPOXKAEHHBIX
(neomnosHaunbix) ocHoBanuit JIHK, npennoururensuo BeiOpanHbix u3 N, V, H, D, B u J, rne N
npeacTaBisieT coOOW MPOAYKT BKIIKOUEHHs HykJieotnaa u3 skBumossipuoit cmecu dA, dT, dC u dG
Te. oH obosnauaer yodor u3 dA, dT, dC u dG; B mpencrasnser coOOH MPOAYKT BKITFOUEHHSI
nykaeorunaa u3 sxsumostsipaoit cmecu dT, dC u dG te. on ob6o3nauaer modoit u3 dT, dC u dG; D
npencTasisieT OO0 MPOMYKT BKIIIOYEHHS HYKJIeOTHAA U3 dkBuUMoIspHoi cMmecu dA, dT u dG te.
oH obosHauaer 0060i u3 dA, dT, u dG; H npencrapnsier coboit MPOAYKT BKIIOUEHHST HYKJIEOTHIA
u3 sxBumosspaoi cmecu dA, dT u dC, T.e. on obo3nauaer moboit 3 dA, dT, u dC; V npencrapiser
co00# MPOMYKT BKITIOUEHHST HyKJIeoTH1a u3 skBumMoisipaoi cmecu dA, dC u dG te. on o0o3Hauaer
nroboit u3 dA, dC u dG J mpencrasisier coOoi MPOAYKT BKJIFOUEHHS] HyKjieoTnaa u3 cmecu (O -
100% dA) ¢ (0 - 100% dG), ¢ (0 - 100% dC), ¢ (0 - 100% dT), ¢ (0 - 100% dU), ¢ (0 - 100% rA), ¢
(0 - 100% rG), ¢ (0 - 100% 1C), ¢ (0 - 100% 1T), ¢ (0 - 100% rU). Takum oOpa3om,
OJIMTOHYKJIEOTHI, KOTOPBI COAEPIKUT HEOAHO3HAUHOE OCHOBAHHE B HEKOTOPOM IMOJIOKEHHH, OyHeTr
CoIep:KaTh ONWH KOHKPETHBIX HYKJIEOTHI H3 COOTBETCTBYIOLIEH ykasaHHOW cmecu. C mpyroii
CTOPOHBI, CMECh OJIMTOHYKJICOTHAOB OyleT BKJIIOUATh pa3jIMUHbIE OJMTOHYKJEOTHbI, KOTOPBIE
COIepIKaT B COOTBETCTBYIOLIEM IOJOKEHHH BCE HYKJIEOTH[bI, BXOMASIINE B COOTBETCTBYIOLIYIO
cmech. COOTHOILIEHHE OJMTOHYKJIEOTHIOB, BKJIFOYAIOIIMX pA3JIMYHbIE YKA3aHHBIE HYKJIEOTH]BI,
ONPENENsIIOT MO COOTBETCTBYIOLIEMY COOTHOLIEHHIO HYKJIEOTHIOB, BKJIIOYEHHBIX B JaHHOE
MOJOXKEHHEe. ITO MOKHO MPOMJUTIOCTPUPOBATE C MOMOINBIO mocnenoBateasHocTd AN(G koTOpas

siByisieTcs: abOpeBHaTypOl Uil SKBUMOJISIPHOW CMECH YeThIpEX Pa3jIMuHBIX OJIMTOHYKJIEOTHIOB, a
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umenno, AAG ACG AGG u ATG Takum o0pa3oMm, €Ciid yKa3aHO, YTO MpaiMep WU
OJINTOHYKJICOTH/I COACPKUT HEOAHO3HAYHOE OCHOBAHUE, TO 3TO MOAPA3YMEBAET, YTO IMPUCYTCTBYET
CMeCh TpaliMepOB HJIM OJIMTOHYKJICOTHIOB, COIEprKallas pasjIMYHble HYKJICOTHIBI B JaHHOM
MIOJIO’KEHUH.

Tepmun "oOpaser" OTHOCHTCS K YaCTH WJIHA KYCOUKY W3 TKaHH, OpraHa MM WHIWBHJA, U OH
OOBIYHO MeEHbIlIE, YeM TakKas TKaHb, OPraH WIA WHIOUBHJ, MPEANOJIOKUTENLHO MPEACTABIISIOIINE
cobo¥i uenble TKaHb, opraH Wi uHAUBUA. [locne ananmm3a oOpas3ma mojay4yaroT MH(POPMALHIO O
CTaTyce TKaHW WJIM CTAaTyCe 3J0POBbs WM OOJe3HH opraHa wim WHauBUAA. Ilpumepsr oOpasimos
BKJIIOYAIOT, HO HE OrPAaHUYEHbl MEPEUYHCICHHBIMU: O0paslbl >KUAKOCTH, TAKOH KaK KpOBB,
CBIBOPOTKA, IUIa3Ma, CHHOBHAJbHAS JKHAKOCTh, JHUM(paTHyeckas >KHUAKOCTb, CHUHHOMO3TOBas
JKHIKOCTb, MEHUHTEaJIbHAsl JKHIKOCTh, CEeKpeT (PKUIOKOCTh) JKeJie3bl, TOHKOMIOJBbHBINH IYHKTAT,
CIUHHOMO3rOBAasl )KUIKOCTh M APyrue OHOJIOrHYecKre KUAKOCTH (Moya, CItoHa). JomosHuTenbHbIE
npuMepsl 00pa3LOB BKIIOYAIOT KYJIBTYPBI KJIETOK HIIH KYJIbTYPbl TKAHU. J{OMONHUTEbHBIE TPUMEPBI
TAKKe BKJIIOYAIOT OOpasibl JKUAKHX M TBEPABIX OHONTOTOB HJIM TBEpAble OOpAa3lbl, TaKHE KaK
AKCTpaKThl M3 TKaHH. OOpasmbl MOTyT BKJIIOUATh HMCKONAEMble OCTATKH, OCTAHKH BBIMEPIIUX
OpraHu3MoB, 00pa3ipl U3 PaCTeHUH, MJIOHOB, KHBOTHBIX, MUKPOOOB, OakTepuii, BUPYCOB, IpuOOB
WJIM KJIETKH, MTOJyYeHHbIE U3 HUX.

TepMuH “mociieIOBaTENbHBIE HYKJEOTHIBI HCIONB3YIOT B HACTOSINEM OIMHCAHUH 10
OTHOIIEHHIO K MOCJIEAOBATENBHOCTH, COCTOSAIIEH M3 HYKJICOTHAOB, HEMPEPHIBHO CIEAYIOLINX APYT
3a IPyroM.

Tepmun “HykieoTna 0€3 a30THCTOrO OCHOBAaHHS HCIOJIB3YIOT B HACTOSIIEM OIMUCAHUH IO
OTHOIIEHWIO K COEOUHEHHIO, KOTOpPOE€ MOXKEeT COEOHHHTh [Ba HYKJIeoTHAa, o0pasys
bochomdpupHbIe CBsSI3U € 3’ -KOHLIOM OAHOTO W3 HYKJIEOTHIOB H 5’ -KOHIIOM APYrOro HyKJIEOTHAA, Y
KOTOPOT'O OTCYTCTBYET CTPYKTypa, TO3BOJISIIOIIAS CIIAPUBAHWE OCHOBAHHWN C JIFOOBIM U3
BCTPEYAIOIIUXCS B MPHPONE HYKJIEOTHIOB, T.€ C MPOU3BOAHBIM MUPUMUINHA WM MYypPHHA, H
KOTOpBIH co3maeT paccrosHue Mexay 5-OH u 3’-OH ¢naHKHPYIOLIHMX HYKJIEOTHIOB, KOTOPOE
cocraBysier mo MeHbled mepe 90% or paccrosaus mexay 5-OH u 3°-OH Bcrpeuaromerocs B
npupoae Hykieotnna. [IpeamodYTHTENEHO yKa3aHHOE PACCTOSHUE COCTaBIIIET IO MEHbIIEH Mepe
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% umu 100% ot pacctossHus mexay S’ -OH u 3’-
OH Bcrpeuaroierocst B npupozae Hykieotnaa. “Hykiaeorun 0e3 a30THCTOr0 OCHOBaHUS  CIYXKUT B
KaueCTBE TaK HA3BIBAEMOTO “‘3aNOJIHUTENS MecTa BCTPEYAIOIerocs B Mpupoie Hykieotuma. Jlmsa
CMEeLUATNCTa OYEBHOHO, YTO 3aIOJHHUTENb OO/DKEH YIJIMHHATH IeMb HYKJIEOTHIOB HA [UIMHY,

KOTOpasi CXOIHA C YIJIMHHEHHEM NyTeM I00aBlIEHHS BCTPEUAIOIIErOCsS B MPUPOAE HYKIECOTHA.
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Takum oOpa3oMm, HykjeoTHI O3 a30THCTOrO OCHOBAaHHUs MO3BOJISIET HAYIIEMY Ieped HHUM H
CIIeAyIOLIEMY 32 HHUM HYKJIEOTHIaM 0Opa30BBIBATH Mapbl OCHOBaHUI Mo YoTcoHy-Kpuky ¢ Tpems
MOCJIEIOBATENIbHBIMU HYKJIEOTHIAMH, MIPH 3TOM MEPBasi U MOCJIEAHssS apa OCHOBAHUH 00pa3yeTcs ¢
UIYLIUM Iepeq HUM U CIEAYIOLIUM 32 HUM HYKJIeoTuaoM. JJis ciennanncra Takske O4eBHAHO, UTO
obo3nauenus 3’-OH u 5’-OH oTHOCATCS K XUMHUECKHM TpyIaM, KOTopbie OyayT NPUCYTCTBOBATH
B 3°-MOJIO)KEHHHM CaXapHOTO OCTOBA MpedllecTByromlero Hykieotuaa u S’-OH mocnmemyromiero
HYKJIEOTH]IA B OTCYTCTBUE HYKJIEOTHAa O€3 a30THCTOro OCHOBaHUs. ECIu MPHCYTCTBYET HYKJICOTHT
0e3 a30THCTOr0 OCHOBAHMSI, TO MPEANOYTHTEIBHO, YTOOBI OH ObUI CBSI3aH C MPEIIIECTBYIOLIUM H
MOCJIENYIOIIMM HYKJIeOTHIOM mocpenctsoM dochomumddupubix cBszeii. B JIHK caiiter 0e3
A30THCTOrO OCHOBAHUS IOJYYalOT IIyTeM TUIPOJN3a TNIMKO3UTHOW CBA3HM C HYKJICOTHIHBIM
OCHOBAHHMEM, OCTaBJIsIsI TOJNBKO caxapodocdaTHbIii OCTOB B JAaHHOM IOJOXKEHHH. B kietke
obpasoBaHue caiita 0e3 a30THCTOrO OCHOBAHHUS NMPOUCXOAUT B PE3y/IbTaTe€ CIIOHTAHHOTO COOBITHS
JenypHHU3ALIH/ IeNHPIMU JMTHUZALIH, 1101 AeHCTBUEM HOHU3UPYIOmero Y®-u3nyueHus, Wil Kak
MPOMEXYTOUHBIN MPOAYKT SKCLUM3UOHHON pernapauuu OCHOBaHUM. Tak Kak Takue CalThl XpyIKHE,
OHH JIETKO TOIBEPraloTCsi ONHOLEOYEYHOMY/IBYXIIEIOYEYHOMY pas3pbiBy, H €CJIH OHH He
penapupyroTCss ¢ MOMOINBIO MEXaHW3Ma OSKCHHU3MOHHOW penapaiiy OCHOBAHUH, TO yHaJieHue
A30THCTOrO OCHOBAHHUS YacTO MPUBOIUT K MyTallMd B pe3yJibTaTe CHHTE3a 4epe3 MOBPEKACHUS B
npouecce peryimkanud. KOHKpeTHOe OCHOBaHHWE, BKIIIOYEHHOE HAMPOTHB JAHHOTO MOBPEXKIEHUS,
U3MEHSIETCS B 3aBHCUMOCTH OT OpraHM3Ma H YCIIOBHH Okpyxkawomei cpensl. Illupoxo
UCIOJIb3YEMbIi CHUHTETHUECKHH HYKJIEOTHI O€e3 a30THCTOr0 OCHOBaHHs BKJIOUaeT ¢ypan 0Oe3
a30TUCTOrO OCHOBaHUs, HasbiBaeMmblii dSpacer (1,2-mume3okcupr003a), KOTOPBIH MPENCTABISET
coboli MPOU3BOAHOE TETparuapodypana, B KOTOPOM METUJIEHOBAs IPYIINa 3aHUMAET | MOIOKEHNE B
2-ne3okcuprbo3e. dSpacer MMPOKO HCHONB3YIOT, YTOOBI HMHUTHPOBATH CAWT 0O€3 a30THCTOro
OCHOBAaHHsI B OJIMIOHYKJIeoTHOe. Jlpyrue MOCTymHBIE HYKJIEOTHIbI 0O€3 a30TUCTBIX OCHOBAHHIA
BKJTIOUArOT rSpacer, Spacer 18, Spacer 9, Spacer C3, Spacer C12.

Tepmun “rubpuanzanus’ OTHOCHTCS K MPUCOEAUHEHHIO OJHOLEMOYEYHON HYKJIEWHOBOMN
KHCJIOTBI, TIPEANOYTHTEIBHO OJUTOHYKJIEOTHIA C M3BECTHON MOCIEAOBATENILHOCTBIO, K YACTHYHO
WJTA TIOJTHOCTBIO KOMITJIEMEHTAPHOW MOCIIENOBATEIFHOCTH OMHOIECIIOUEYHON HYKJIEMHOBON KHUCIOTHI
NPH ONpPENeNICHHBIX TEeMIIEPATYPHBIX YCIOBHSX, KOTOPbIE OINpPEAENsIOT HAa OCHOBAaHHH COCTaBa
HYKJIEOOCHOBAaHHH M JUIMHBI HYKJIEOTUmOB. "TuOpumusanuio” TakKe MOKHO IOHHUMATH Kak
OTHOCSIIYIOCS K TMpoueccy OOHapyKeHHs ONpEAeSEeHHbIX MOC/IENOBATEIbHOCTEH HYKJIEHHOBBIX
kucyor.  IlocienoBaTenbHOCTE HYKJIGHHOBOW — KHCJIOTBI, KOAMPYIOIIYIO IOCIEAOBATEIBHOCTD,

KOMIUIEMEHTAPHYIO MOCJIEAOBATEIbHOCTH, KOTOPYIO HYXKHO OOHApY:KUTh, MOXKHO HCIIOJIb30BaTh B
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KauecTBe THOPHAN3aLUOHHOTO 30HJA B COOTBETCTBHH CO CTAHJAPTHBIMH  METOTUKAMH
rubpumusanuu. [Ipu "rubpuausanuu in situ" UCMONB3YIOT MEYEHYIO KOMILJIEMEHTAPHYIO MOJIEKYITY
HYKJIenHOBOH kuciotel, Hampumep, uens JHK wmm PHK (te., 30HAm), 4roObl BBHISIBHTH
crerupUYECKyr0 MOJIEKYJTy HYKJIEMHOBOH KHCJIOTHI, Hampumep, nocienosatenbrocts JIHK wumu
PHK, B obpa3sue, HampuMep, B 4aCTH WK cpe3e TKaHH (in situ). YCIOBUs THOPUIN3AIIMH U3BECTHBI
CIeLUaINCcTaM B JaHHOW 00JacTH, M X MOKHO HaWTH, Hampumep, B Current Protocols in Molecular
Biology, John Wiley & Sons, Heio-Hopk, 6.3.1-6.3.6, 1991. Tepmun "yMmepeHHbIE YCIOBHS
ruOpuau3anuu’ WUCHOJb3yeTCsl B KOHTEKCTEe HACTOSIIEro H300peTeHHs MO OTHOLIEHHIO K
rubpumnzanuu B 2X xyopuae Harpus/uutpare Harpus (SSC) mpu 30°C, a 3atem mpomeiBke B 1X
SSC, 0,1% JCH npu 50°C. "VYcnoBusi BLICOKOW CTPOrocTu" OTHOCATCS K ruOpumusamum B 6X
xnopuzne Hatpusi/uutpare Harpus (SSC) npu 45°C, a 3arem npomsieke B 0,2 X SSC, 0,1 % JICH npu
65°C.

TepMuH “KOMIUIEMEHTAPHBIH~, HCHONB3YEMbIH B HACTOSINEM ONUCAHUHM, OTHOCUTCS K
MOCJIeIOBATENIbHOCTH HYKJIEOTHUIOB, KOTOPasi CapUBAETCsl TOCPEACTBOM HEKOBAJIEHTHBIX CBsI3el CO
BCEeH 1eNeBOM HYKJIEHHOBOW KHUCJIOTOM MWJIM C €€ Y4YacTKOM. B KaHOHHYEeCKOM CIapuBaHUU
ocuoBauwuii Mo Yorcony-Kpuky anenun (A) oOpasyeT mapy ¢ THMHHOM, a I'yaHUH - C IATO3HMHOM B
JHK. B PHK tumun 3amertex Ha ypauwi IToatomy A xommementapen T u G komriementapen C.
B PHK A xommiementapeH U u HaoOopoT OOBIUHO, “KOMILIEMEHTApHBIA~ OTHOCHTCA K
MOCJIEIOBATENIEHOCTH HYKJIEOTHIOB, KOTOpAasi MO MEHbINEeH Mepe YaCTUYHO KOMILIEMEHTapHa. B
o0beM TepMHHA KOMILIEMEHTAPHBIA TaK)KE€ MOIYT BXOOUTh OYIUJIEKCHI, KOTOPBIE MOJHOCTBIO
KOMIJIEMEHTAPHBI, TAaK YTO KAXKIObIH HYKJIEOTHI B OOHOW LENMH KOMIUIEMEHTApEeH KaKIOMY
HYKJICOTUIY B APYTOW LENHA B COOTBETCTBYIOIIMX IMOJIOKEHUSX. B HEKOTOPBIX CITy4asX HYKJICOTH
MOJKET OBITh YACTHYHO KOMILJIEMEHTAPEH MHIIEHH, PH 3TOM HE BCE HYKJICOTHIbI KOMILIEMEH TAPHBI
KQKIOMY HYKJIEOTHAY B LEJIEBOH HYKJIIEMHOBOHM KHCJIOTE BO BCEX COOTBETCTBYIOLIUX ITOJOKEHHSX.
Hanpumep, mnpaiimep moker ObiTh uaeansHo (Te., Ha 100%) KOMIJIEMEHTAPHBIM LEJEBOM
HYKJIEMHOBOH KHCJIOTE, WJIK Y MpaiiMepa U LeJIeBOH HYKJIEHHOBOW KHCIOTBI MOXKET OBbITH HEKOTOpAst
CTeleHb KOMIJIEMEHTAPHOCTH, KOTOpasi MeHblIle, YeM uaeansHas (Te. coctaiser 70%, 75%, 80%,
85%, 90%, 95%, 99%).

Tepmun “xommnementapHas JIHK” (x/IHK), ucnonbs3yembliii B HACTOSIIEM OMHCAHUH,
otHocurcs k JIHK, cunresuposannoii mo matpuiie PHK B peakunu, katanusupyemoii pepmMeHTamu,
TAKUMHU Kak, Hampumep, obpatHas tpanckpumnrtaza u JJHK-nomumepasza. k/IHK yacto ucmons3yroT
IUTSl KJIOHUPOBAHUSI 3YKapHOTHYECKHX TeHOB B npokapuotax. kJIHK Taxke momydaroT nmpupoaHbIM

cnocoboM ¢ MOMOIIBIO peTpoBupycoB (Taknx kak BUY-1, BUY-2 win BUpyC MMMyHOAepHIHTA
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00e3bsiH), a 3aTeM BCTPAMBAIOT B TEHOM XO3sIMHA, B KOTOPOM OHa co3naet mposBupyc. Tepmun k/ITHK
TAK)KE HCIOJB3yeTCs, OOBIYHO B KOHTEKCTe OHOMH(GOPMATHKH, MO  OTHOIIEHUIO K
nocnenoBarenbHoctu Tpanckpunta MPHK, Beipaskennoro B Bune JIHK-ocuosanuit (GCAT), a He
PHK-ocnoBanmnit (GCAU). “Kommnementapuyro PHK” (xPHK) nonmmaror kxak nens PHK,
KOMIUIEMEHTapHYyIo nanHon marpuue PHK.

B nacrosmmem onmcanuu tepmuH “3aBucsmasi ot marpuiel JIHK- winn PHK-nmomumepasa”
OTHOCHTCS K (epMeHTaM, KOTOpble OONamarOT KATAJMTUYECKOH aKTUBHOCTBIO, CIIOCOOHOM
HCIOJIb30BATh MATPUYHYIO I1€Nb HYKJIEMHOBON KHCJIOTHI U CHHTE3a BTOPOM LENH HYKJIEHHOBOM
KUCJIOTHI, KOMIUIEMEHTAPHOW Lenu MaTpuibl. s naHHBIX pepMeHTOB TpeOyeTcst MaTpHuLa, KOTOpast
HCIIOJI3YEeTCS KaK OCHOBa il cuHTe3upyemoil nenu. IIpeanoururtentHblil npuMep NpeacTaBisier
cobori TepmuH “obpatHas Tpanckpuntaza® (OT), koTopblii OTHOCHTCS K (DEpPMEHTY, TaKxKe
HazeiBaeMomy PHK-3aBucumoit JIHK-nommmepasoif, M IIUPOKO MNPUMEHSETCS i IOJyYeHUs
komruiementapuoit JJHK mo wmarpune PHK B mporecce, KOTOpBI Has3bIBAIOT OOpATHOI
TpaHckpunuuen. Katamutuueckie akTHBHOCTH JAHHOTO (hepMEHTa MPEBPAIIAIOT OAHOLEMIOYEUHYIO
renomuyo PHK Ha mepsom stane B rubpun PHK/THK, a Ha BTOpOM 3Tame - B JBYXLEMNOYEUHYIO
JHK. Hcrounukamu OOpaTHOW TPAaHCKPHUIITA3bl SIBJISIFOTCS PETPOBHPYCHI, HAIPUMEpP, BHPYC
ummyHonepunuta dyenoseka (BUY), koropomy oOparHasi TpaHCKpUITaza HeoOXomuma Juist
perKanui. AKTHBHOCTh OOpAaTHOW TPaHCKPUITAa3bl TaKKe CBA3aHA C PEIUIMKALMEH KOHI[OB
XpOMOCOMBI  ((bepMeHTaMH TejioMepa3aMK) U HEKOTOPBIMH MOOMJIBHBIMH T'€HETHYECKHUMH
aneMeHTamu (TpaHcrno3oHamu). OObIYHO Yy OOpaTHON TPaHCKPHIITA3bl €CTh JBE MOCIEAOBATEIbHbBIE
onoxumuueckue aktuBHoctd: PHK-zaBucumas JIHK-mommmepasza u JIHK-monmumepasa, kotopsie
BMECTE  OCYLIECTBIIAIOT  TPAHCKPUMUHUIO. JIOMONHHUTENBHO K  (PYHKIHH  TPAHCKPUILHH
perpoupycusle OT comepxkat nomeH, mpuHamiexamui k cemeilictey PHKaser H, koTtopwrit
He3aMeHUM s perumakauuu. [IpeamoututensHo ucnoip3yor OT, kortopeie  objamaroT
aktuBHOCThIO PHKazer H. OT mpumeHsitor B jabopaTopuu Ajsi MOJIEKYJSIPHOTO KJIOHHPOBAHMS,
cexBeHupoBaHus PHK, nonumepasHoil menHO#W peakiuy M aHajdN3a reHoMa. bhUIo MOKa3aHo, 4To
OT obnagaer aKTUBHOCTHIO MEPEKJIIOUEHHs MATPHLBI, YTO O3HA4YaeT, YTO OHAa CIOCOOHA
HepeKIIIouaTbcss ¢ omHOol MaTtpuusl Ha npyryio. OT, xotopele 0COOEHHO MOAXOmIT s crnocoOda,
HAOOpPOB M TPUMEHEHHUIl COMIACHO HACTOSLIEMY H300PETEHHIO, BKJIIOUAIOT, HO HE OrPaHUYEHBI
nepevyrciaeHHbIMEI. 00paTHYIO TpaHckpuntasy BUY-1 u3 Bupyca uMMyHOnepHINTA YeJIOBEKA THUIIA
1 (PDB 1HMYV), obpatayro Tpanckpuntazy M-MLV u3 BHpyca MBILIHHOrO Jieiiko3a MojoHu,
obpatHyto Tpanckpuntasy AMV wu3 Bupyca muenobnacroza ntun u Tenomepassl. OT moryr

BKJIIOYATh OOpaTtHyro Tpanckpuntasy MMLYV, kotopyro mokHO monyuuteh OoT NEB, oOpatnyro
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tpanckpuntasy Superscript II wmm Superscript III, xoTopyro MokHO monyuuTh OT Invitrogen,
oOpatHyo TpaHckpuntady Multiscribe, kotopyro MoxHO monyunTh OT Applied Biosystems,
obpatuyto Tpanckpuntazsy SMART MMLYV unu obparnyio Tpanckpuntady SMARTScribe, kotopeie
moxkao monyunth oT Clontech. Temomepasza mnpencrasiasier coOoil apyroil mpumep OOpaTHOM
TPAHCKPUMTA3bl, OOHAPY)KEHHOH BO MHOTHX 3YKAapHOTAaX, BKJIFOUAs JIFOAEH, KOTOpash CONEPIKUT
cobctBennyro marpuny PHK; nmannas PHK ucnonme3yercs B kauecTBe MAaTpULBI Ul PETIMKALIMA
JHK, u ee MOKHO MPHUMEHSITh B KOHTEKCTE HACTOSIIIETO H300PETEHHUS.

Tepmun “nesaBucumbie ot marpuubl JIHK/PHK-momumepassr” otHOCHTCS K (hEepPMEHTY,
KaTaJu3upyromeMy nodasienrne HykjaeoTuaoB k 3’ -koHiy mosekynbl [JJHK u/mumu PHK. B otiruune
ot 6onpmmucTBa JIHK- n/umn PHK-nonumepas, anis maHHBIX MonuMepas3 He TpeOyeTcs MaTpula,
KOTOpasi HUCHOJB3yeTCs B KaueCcTBe OCHOBBI JUIsl CHHTE3a COOTBETCTBYIOINEH  LIEemH.
IIpenmoururensHeie mpuMepbl Takux (epmeHToB mnpencrasisitor coboit  JTHK/PHK-muraser,
koHueBbie TpaHchepasel U nomu(A, U wmm C)-nommumepassl. [IpeanoururensHeiii cyOcTpar ajist
OaHHBIX (PEPMEHTOB MPEACTABISIET COOON 3'-BBICTYI IBYXLEMOYEYHOH HYKJIIEHHOBOW KHCJIOTBHI WM
3’-KOHeI| OHOLIETIOYEYHON HYKJICMHOBOM KHCIOTBI, HO OHU TAaK)Ke€ MOT'YT JOOABIISITh HYKJIEOTUIBI K
TYIBIM WK o0pe3aHHbIM 3 -koHuaMm. Kobanet npencrasiser cobOoi kohakTop, HEOOXOMUMBIH st
HEKOTOPBIX M3 JaHHBIX (DEPMEHTOB, B YaCTHOCTH, Ul KOHIIEBBIX TpaHc(epas, TeM HE MeHee,
yKa3aHHbIA (DEPMEHT TaKKe KaTAM3MPyeT peakiuio mnpu nodasiaennd Mg u Mn in vitro.
[IpennouruTenbHbIE MPUMEPBI KOHLEBBIX TpaHChepa3 ajisi MPUMEHEHHs] B KOHTEKCTE HACTOSIIErO
HU300peTeHnsT MPEACTABISIIOT COOOH KOHIEBYIO ae3okcuHykieorumirpanchepasy (TdT), taxke
HassiBaemyto JIHK-nykieortunaunsk3orpanchepasoir (DNTT), wnu nomu(N)-nomumepaser, roe N
osnavaet A, G umu U. [Tomu(N)-nosmumMepassl MpeacTaBisiioT co00i MpeanodYTuTenbHbie (hepMEHTHI
B KOHTEKCTE HACTOSIIIEr0 H300PETEHNUs U BKITIOYAIOT MOJH(A)-ToIMMepas3bl, KOTOPbIEe MPEACTABIISIFOT
coboit knacc GpepMeHTOB, CIOCOOHBIX 100aBNIATH MONH(A)-XBOCT K OJHOLIETIOYEYHOH HYKJIEHHOBON
kucjore. B npupone peakius nobaeieHus: mosr(A)-xBOCTa MPOUCXOIUT HA 3’ -KOHIIE MEPBHUYHOTO
tpanckpunta PHK. Ilomi(A)-XBOCT COCTOMT H3 MHOXKeCTBA aAeHO3HMHMOHOodochaToB U
NpeacTaBisieT coOOH ydYaCTOK, KOTOPBI COCTOMT HCKJIFOUMTEIBHO M3 OCHOBAHWN aJIeHHHA.
IIpoucxoxsias B mpupozae peaxius nodbapnenust moym(A)-XBocTa IPUBOAUT K 00Pa30BAHUIO 3PENOit
MPHK mns tpancnsum. ITomn(A)-nmonmumepasa MOJKeT HCIIOJIB30BAaTh IATO3MH B Ka4ecTBe cyOcTpara
s nonyuenus: nonu(C)-xBoctoB. bomee Toro, moxuo mnpumeHsats mnonu(U)-moaumepasy u
nosu(G)-nonumMepasy, KOTOpble 00NaTar0T TaKOW ke (PYHKIUEH, HO UCIONB3YIOT YPALUJI, aJeHUH H
TYaHUH JUIs peakuuu no0aBiieHHs XBOCTa, cooTBeTcTBeHHO. Hampumep, nonu(U)-nomumepasy

MOJKHO TPUMEHSITh [UIsl Katain3a He3aBucumoro ot marpuubl nodasnenus UMP uz UTP wiu AMP
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u3 ATP k 3'-xouny PHK u, Takum 00pa3om, MOKHO MPUMEHSITh [T peakuuu 100aBIeHus mon-A-
wmn nonu-U-xeocta. “JIHK-nuraza” mpencraBiser coOOW Apyroi MPEANOYTUTENbHBIA MPUMED
HE3aBHCUMOW OT MATPHLBbI MOJUMEPA3bl, U OTHOCHUTCS K ONpPENEJIeHHOMY TNy (epPMEHTOB - K
nurase, - KOTOpelid cnocoOcteyer coemuHenuio unenei JIHK mnyrem karanmusa oOpasoBaHus
dbochomapupHbIX cBs3ei Mexay 3'-ruapokciiom Ha koHIe ognoi JIHK u 5'-dpocopunom npyroii.
PHK Taxke MOXKHO JIMTHPOBATh AHAJOTHYHBIM oOOpasom. Kak mnpaBmio, B [JaHHOH peakiuu
y4uacTByeT KohakTop, U OH 00bdHO mpencrapnser coboit ATP mwmum NAD'. JTHK-nurasel MOryT
HCIOJIb30BATh MOHOHYKJICOTUIBI, TU-, TPU- HJIM N-HYKJIEOTHABI VIS MIOJTYYEHHS XBOCTA, COCTOSIIErO
U3 MOHO-, NIU-, TpPH-, N-HYKJIEOTHZIOB, rAe “n” MpPennodTuTeNnbHO coctaeiser ot 4 go 100
HYKJICOTHIOB.

B koHTeKcTe HACTOSINEro M300peTeHHs MPEANOYTHTENLHO JTUTHPOBATh OJIUTOHYKJIEOTH C
U3BECTHOW TMOCIEIOBATEIBbHOCTBIO C 3 -THUOPOKCHJIBHBIM KOHLIOM oxpHorenoueunoi JIHK.
Amnanornuno, PHK-muraser mnpencraBisstoT cOOOW OmNpeneneHHbid THI (DEPMEHTOB, KOTOPBIE
KaTaJIM3UPYIOT o0pa3oBaHue onHOM wim Oosee pochomudpupHbIx CBsI3eit MeXIY 3'-TUIPOKCHIOM
omuoro konua PHK nmu JTHK u 5'-pochoprnom PHK nmm JTHK. Tlpennoururensuas PHK-nuraza
IUTsS TIPUMEHEHHsI B KOHTEKCTE HACTOALIEro n3o0perenus npexacrasisier codoii PHK-nurasy T4 umm
PHK-ymurazy T7, xoropass kaTajau3upyeT JIMTUPOBAHHWE IOOHOPHOH HYKJIEHHOBON KHCIOTHI C
dbochopuiom Ha 3’-KOHIIE C AKIENTOPHOW HYKJIEHHOBOHW KHCJIOTOH C THAPOKCHUJIOM Ha 3’ -KOHIIE
nyreMm obpasoBanus 3' — 5' pochomuadupHoii CBsI3H, ¢ OMHOBpEeMEHHBIM ruapou3om ATP 8 AMP
u PP;. PHK-nurassr MOryT UCHOJIb30BaTh MTUHYKIEO3UAMHPOGOCchaTsl B KAUECTBE CyOCTPaTOB IS
CO3/1aHUs XBOCTA U3 MOHOHYKJIEOTHOB, & TAK)KE MOTYT HCIIOJIB30BaTh U-, TPU-, N-HYKJICOTUIBI IS
CO3/1aHUS XBOCTA, COCTOSIIIIETO U3 IU-, TPU-, N-HYKJIEOTHIOB.

TepmuH “UmMMOOUIM3aLKS HCIOMB3YIOT B HACTOSIIIEM OMHUCAHUH MO OTHOLIEHHUIO K JTIOOOMY
cnoco0y, MO3BONIAKOLIEMY  3a(UKCHPOBATh  HYKJIEHHOBYKO  KHCJIOTY Ha  IOBEPXHOCTH.
HNmmobunu3soBanHas Ha nmosepxHoctu JIHK HeoOxomuma miis paspaborku JJHK-uumnoB u -matpuil,
JIHK-ceHCOpOB MJIM APYTHX PACHO3HAIOIIUX YCTPOMCTB, BKIIKOYAss MUKPO(IIOHMIHBIE YCTPOWCTRA,
TOTMOJTHATENIFHO K YCTPOWCTBaM AOCTaBKU reHoB. IIInpokuii muama3oH NpUMEHEHHs] BCEX TaHHBIX
cucteM Ha ocHoBe JIHK B OCHOBHOM mpuHAIIeKa K 00JaCTH MEAULIUHBL, XOTs JaHHBbIE YCTPOICTBA
Takke mpuMeHsuich it cekBenuposanus JIHK u, xpome Toro, mist aHammsa nmpoayKTOB MUTAHUS,
aHaJIM3a OKPY’KAIOIIEeH Cpenbl WM KPUMHHAJIMCTUYECKOrO aHaan3a. B 3aBUCHMOCTH OT pas3JInUHBIX
UCIOJIb3YEMBIX MOBEPXHOCTEH ObLIM pa3pabOTaHbl M ONTHMH3UPOBAHBI PA3IMUHBIE METOIUKH
UMMOOIIN3aunU (HAIpUMep, MOCPEACTBOM (U3MUYECKON ancopOLMH, KOBAJIEHTHOro, a(p@uHHOrO

CBSI3BIBAHUS U 3aXBaTa MATPHUIIEHl), KOTOPbIE OMUCAHBI Ul YIJIEPOAMCTHIX MAaTEPHAJIOB (HAPUMED,
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HAHOTPYOOK yIiiepoaa), KPEMHHEBBIX M CHJIMKOHOBBIX MOBEPXHOCTEW, MOBEPXHOCTEH U3 30J10Ta, a
TaK)KE JUIS HEAABHO pa3pabOTAHHBIX CIIOKHBIX OHMOCOBMECTUMBIX IMOBEPXHOCTEH (Hampumep,
NOJIUMEPHBIX rejen).

“Ilonumepasnas nennas peakuus (ITLP) npencraensier co6oii OMOXUMHUYECKYIO METOOUKY
B MOJIEKY/SIPHOH OWOJIOTHH, MCIONB3YEMYIO U aMIUTU(HKALMH OJHON HJIM HECKOJBKUX KOMHIA
kycouka JIHK B HECKONBKO MOPSIKOB BEIMYMHBI, MO3BOJISIS MOJXYYHTh OT THICSY OO MHUJUTMOHOB
kot onpenenenHon mocuenosarenbHoctu JJHK. IToutn Bo BCcex mpumenenusx [P ucnosme3yror
tepmoycroitunByto  JIHK-monumepasy, Ttakyro kak Taq-momumepas3a ((epMeHT, HCXOAHO
BhIZIeJICHHBIH U3 Oakrepun 1hermus aquaticus). Hannas JIHK-nonumepasa B xone ¢hepMeHTaTUBHOM
peakunu cobupaer HoByw wnenb JHK w3 crpykrypreix anementoB JIHK - Hykneotmmos, -
ucnons3yst oxHounenodeynyro JIHK B kauectBe marpuubl u JIHK-onuronykieotunaer (Takske
HasbiBaembie JIHK-mpaiimepamu), kotopele HeoOxomumbl i 3amycka cuHTesa JIHK. B
oonmpinHcTBe crocoOoB I[P uCmone3yrOT LUKIMYECKOE HArpEeBaHHEe, T.€., IMOMEPEMEHHOE
HarpeBaHne u oxyaxnaenue [1[[P-oOpasma ¢ MOMOIIBIO OMpENeseHHON CepHu TeMIEepaTypHBIX
pexxumoB. s nposenenust oObiunoit IIIP TpeOyeTcs HECKOIBKO KOMIIOHEHTOB M PEAreHTOB.
HManubie xommonenTsl BrjrouaroT JIHK-matpuny, koropas comepkut yuactok JJHK (Muriens),
KOTOPBIH HY)KHO aMIUTH(PULIHUPOBATh, ABa MpaiiMepa, KOTOpble KOMILJIEMEHTAPHBI 3'-KOHIIAM Ka ok
u3 cMmeiciaoBod u aHTucMmbicioBor menu JHK-mmmenu, Tag-momumepasy wm npyryro JIHK-
MoJIuMepasy C O TUMAaJIbHOMN AKTUBHOCTBIO npu TeMIeparype OKOJIO 70°C,
ne3okcunykieosunrpudocdarer (ANTP), cTpykrypHbie snementsi, u3 koTopbix JIHK-monumepasa
cunTesunpyet HOBYIO 1enb JJHK, OydepHsiii pacTBop, 0OecrneunBaronii MOAXOAAIIYIO XUMHYECKYIO
cpedy st ONTHMANbHOW akTHBHOCTH U crabmnpHOocTH JIHK-monmmepassl, AByXBaJIEHTHBIE
KaTHOHBI - HOHBl MarHus WM MApraHia, Kak MPaBUJIO UCHONb3yloT Mg?", Ho Mn?" MoxHO
npumensts s [IIP-omocpenosannoro myrarenesa JIHK, tak kak Oojiee BbICOKAast KOHIIEHTPAIUS
Mn’" nOBBIIIAET KOJMYECTBO OMMOOK B mpouecce cuntesa JIHK, uau oqHOBaNEHTHBIE KATHOHBI -
uOHbI Kaynus. ONHCAHHBIN BBILIE CIIOCO0 MOXKET BKJIFOYATh MEUEHHE HYKJIEHHOBOH KHCIIOTHL
Crernuanucty HW3BEeCTEH NeNbI psaa Metomuk, mnospoysonmx mnometuts JIHK, PHK wmwm
OJIUTOHYKJICOTH/ABI. TakWe MEeTOOMKH BKJIIOYAIOT, HApUMEpP, MEYeHHe MyTeM HHK-TPAHCIISAINH,
meuenne JIHK co crmyuaitneimu npaiimepamu, medenne JIHK-3ou10B ¢ momornsro TP u meuenue
OJIMTOHYKJIEOTHAOB 1O 3'/5'-koHmy, TpaHckpunuuonHoe wmeuenne PHK-30HD0B, MeueHue
OJIUrOHYKJIEOTHA0B 10 3'/5'-koHIY u mobaBieHue xBocTa K onuronykieotuay. TP moxkHO

HUCIIOJIB30BATE B HEKOTOPBIX IMPCANMOYUTUTCIIBHBIX BapHaHTax peain3aluu crmocoba ComIacHo
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HACTOSIIEMY H300PETeHUIO, MPEANOYTUTENLHO MOCHE CHHTE3a BYXLEMOUEYHOH HYKJIEHHOBOM
KHUCJIOTBI.

Tepmun “ompesneneHne MOCIENOBATENILHOCTA , WCIOJB3YEMBIH B HACTOSIIEM ONHUCAHUH,
OTHOCHTCS K Pa3JINYHBIM CIIOCOOaM OmpeesieHrsi TOYHOTO MOPsIAKa HyKIeoTHI0B B Mojiekyine JJHK
unu PHK, npyrumu cnoBamu, onpezneneHus] NMOpsiika YeThIpeX OCHOBAHHUM - aJieHHMHA, 'yaHHHA,
nuroznHa U tumuHa B nenu JIHK wnm ypanuna emecro tumuna B ciydae PHK. CexBenupoBanue
JHK MOXHO npUMeEHSTh OJisl ONpenesieHus MOCIe0BaTENbHOCTH OTAEIbHBIX I€HOB, TeHETHUECKHUX
y4acTKOB OoJibIIIero pa3mepa (T.€., KJIacTepOB FeHOB WJIM ONIEPOHOB), LIEJBIX XPOMOCOM HJIU MOJIHBIX
reHoMoB. CekBEeHHPOBaHUE MO3BOJISIET YCTAHOBUTH MOPSIOK OTAENbHBIX HykyieotTunoB B JIHK umu
PHK, BbineneHHON W3 KJIETOK >KMBOTHBIX, pACTEHUH, OaKTepuil, apxel WJIM MPAKTHUYECKH JIIOOOTO
APYroro KCTOUHMKA FeHeTUYECKONH HH(POPMALIUH.

TepMuH “Uun” MCHOONMB3YIOT B HACTOSIIEM ONHMCAHUU IO OTHOIIGHHIO K MHKPOYMIY C
HYKJICMHOBBIMH KUCJIOTaMH (KOTOPBIH Takyke npuHaTo HasbiBaTh JHK-unmom umn Guounmnom, eciu
JHK ummo0Ounn3oBaHa), 1 OH MPENCTABISIET COOOH YIMOPSIIOYEHHO PACHONIOKEHHBIE HA TBEPIOI
MOBEPXHOCTH OOJACTH, KaXkaasi U3 KOTOPBIX COAEP/KUT ONMHAKOBBIE WM PA3IHYHbIE HYKJIEHHOBBIE
kuciotel.  [IpenmoututensHO Kaxkgas oOOJACTh  CONEPIKUT TOJNBKO HMOSHTUYHBIE MOJIEKYJIBI
HYKJIEMHOBBIX KHCJIOT. OOnactu MOryT npuHUMATH JTIO0YIO (HOpMy, IPEANOUTUTENBHO KPYITIYIO UIN
KBaJpaTHylo. Takue MHUKPOUYMIBI MCIONB3YIOT MJiI ONHOBPEMEHHOI'0 H3MEpPEeHHs YpOBHEU
SKCIPECCUU OOJBLIOTO KOJIMYECTBA FEHOB UJIH JJIsi TEHOTUITHPOBAHHS MHOXKECTBA YYaCTKOB I€HOMA.
Kaxpass obmacte oOprunO comepskut mukomomu (10 — 12 mmoms) JIHK ¢ onpenenenuoit
MOCJIEA0BATEIbHOCTBIO, M3BECTHON KakK 30HABI (MJIH PErmopTepbl, WM OJHTOHYKJIeoTHAbl). OHH
BO3MOJKHO TPEICTABJISIIOT COOOH KOPOTKHI ydacTok reHa wii apyroro siementa JIHK, xoropsrit
UCIIONB3YIOT [uis rubpuau3annu ¢ obpasuom (HaseiBaemblM MuineHsro) kJIHK wm xPHK (takke
HaspiBaeMoil antucmeiciioBoii PHK) mpu ycnoBusix BeICOKOH cTporoct. [mOpuam3amuio 30HMI-
MHIIEHb OOBIYHO METEKTUPYIOT U OCYILECTBIISIIOT €€ KOJMUEeCTBEHHBIN aHAIN3 MyTeM OOHAPYIKEHHSI
MedeHbIX (rryopodopoMm, cepeOpoM HIIM XEMHUIIOMHHECIEHTHOH METKOW MHIIEHEH, YTOObI
OIPENeIUTh OTHOCUTENIFHOE COAEpPKAaHHUE MOCIEeN0BATEIFHOCTEH HYKJICHHOBBIX KHCJIOT B MHUIICHH.
VYkazaHHbIE 30HbI CHHTE3UPYIOT, & 3aT€M MPUCOEOUHSIOT MyTeEM MOAU(DULIHPOBAHHS TOBEPXHOCTH K
TBEPIOW MOBEPXHOCTH C MOMOILIBIO KOBAJEHTHOW CBSI3W C XUMHUYECKOH MaTpuieil (C MmOMOLIBIO
SMOKCUCHJIAHA, AMHHOCHWJIAHA, JIM3MHA, MOJHAKPUIAMHIA HJIM OPYTUX COEAWHEHHi). YkazaHHas
TBEpAAst TOBEPXHOCTh MOKET MPENCTABIATh COOO0M cTekIIo Mim KpeMuueBbii uun. JJHK-mMukpounibt

MOYKHO TPUMEHSITh [UIsi W3MEPEeHHs H3MEHEHHsI YPOBHEW OKCIPECCHH, Ui OOHApY)KEHHs
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ONHOHYKJIEOTUAHBIX noauMOpdu3mMoB (SNP) wumm [y reHOTHNHPOBAHUS WJIH HANPABJIEHHOTO

MMOBTOPHOT'O CCKBCHUPOBAHUS.

BapuanTe peasmsanun n3obpereHus

B crnenyromux naparpadax pasiddyHbIe aClEKThl HACTOSIIEr0 U300PETEHHS ONMUCAHbI OOJIee
noapobHo. Kakaplii aciekT, OMUCaHHBINH TAaKUM 00pa3oM, MOYKHO KOMOHMHHPOBATE C JFOOBIM APYTHM
aCMeKTOM HJIM AaCIeKTaMH, €CJIM SBHO HE YKa3aHO NPOTUBOMONIOKHOE. B wactHOCTH, NHOOOE
CBOWCTBO, YKa3aHHOE KaK MPEANOYTUTENLHOE HITH AAIOLIee MTPEUMYIIEeCTBO, MOKHO KOMOUHUPOBATH
¢ JrOOBIM IPYTUM CBOMCTBOM HJI CBOMCTBAMH, YKA3aHHBIMU KaK MPEANOYTHTENILHBIE HIIH JAIOLIHE
IPEUMYIIECTBO.

B pabore, koTopas mpuBesia K HACTOSIEMY H300PETEHUIO, HEOKUIAHHO OBLIO MMOKA3aHO, YTO

U3 OJJHOLIETIOUEYHBIX HYKJIEMHOBBIX KUCIOT MOKHO CHHTE3UPOBATh ABYXLEMOYEUHYIO HYKJIEHHOBYIO

KUCJIOTY C OMNpeAeseHHBIMH 3’- W 5’-KOHHAMH OBICTPBIM CIIOCOOOM, IMPH 3TOM IOJyYeHHAs

IBYXIIEOUeyHasi HyKJIEHHOBasI KHCI0Ta OyaeT roToBa K MPOBEAEHHIO CEKBEHUPOBAHMUSI C TIOMOLIBIO

COBPEMEHHBIX METOIHK CEKBEHHPOBAHUS HOBOTO MOKOJEHUs 0e3 KaKuX-M0O NOMONHUTENBHBIX

ATAIOB, COIVIACHO CIOCO0Y, ONMUCAHHOMY B HACTOSIIEM H300pETCHHH.

Ha ocHOBaHWM [aHHBIX pE3yJbTATOB B IIEPBOM AacClEeKTe HACTOSINEro H300peTeHus
NPEMIOKEH CIIOCO0 CHHTE3a IBYXIENMOYEYHOH HYKJIEMHOBON KHCIIOTBI C OMPENENIeHHON 3°- u 57-
KOHIIEBOW IMOCJIEIOBATENIbHOCTRIO HYKJIEOTUIOB M3 0O0pasiia, COXEPIKAIIero OXHOLEMOYEUHYIO
HYKJIEMHOBYIO KHCJIOTY, BKJTFOUAIOIIUAN CIIEAYIOLINE STAIbI:

a) obecrieuenre  oOpasia, COHEP)KALIEr0  OJHOLEMOYEUHYIO  HJIH  JIBYXIEMOYEUHYIO
HYKJIEMHOBYIKO ~ KHCJIOTY, BO3MOXKHO JI€EHATYPHpPOBAaHWE VKA3aHHOW JBYXLEMOYEYHOH
HYKJIEMHOBOW KHCJIOTHI,

b) nobaByieHHE O MEHBIIEH Mepe S5 MOCIeA0BATEIbHBIX HYKJIEOTHIOB K 3’ -KOHIY YKa3aHHOW
OIIHOLICTTOYEYHOHN MJIM ABYXLENOYEUHON HYKJIEMHOBOMN KHCIIOTHI,

c) ruOpuaN3alusi MHALUUAPYIOLIEr0 OJIMTOHYKJIEOTHAA, KOMIUIEMEHTAPHOTO K I00aBJIEHHOM
nmocieAoBaTenbHOCTH HyKiieotnaoB, u cuHTe3 KJIHK mmm xPHK ¢ momornisio 3aBucuMoil oT
matpubl JIHK- nnmu PHK-monmmepassl ¢ modydeHHEeM ABYXLEMOYEUHOH HYKJICMHOBOU
KHCJIOTHI,

d) ruOpuaM3aldss  OJIMTOHYKJIEOTHIA,  MEPEKJIOYAOEer0  MaTpUIly, C  yKa3aHHOH
IBYXLENOYEYHON HYKJIEMHOBOM KHUCIOTOH, U

e) yumaHenne 3’-koHna nenn kJIHK wm kPHK mis cuaTe3a nByxuemodeuHol HYKIEHHOBOU

KHUCJIOTBI, IHpU OSTOM OJHA LECIb YKaSaHHOﬁ HYKHGHHOBOﬁ KUCJIOTBI  COOCPIKUT
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uHnnuupyomuii  onuronykieorua u kJAHK wumn kPHK, xoropas xommiemeHTapHa

YKa3aHHOW OHOLIETIOUEYHON HYKJIIEHHOBOW KUCIIOTE M OJIATOHYKJIEOTHY, IEPEKITFOYAIOIIEMY

MAaTpHILy.

Onna w3 1eseil crmocoba COrIacCHO HACTOSIIEMY H300PETEHHIO COCTOsIa B 00ABIEHUH
H3BECTHOH IOCJIENOBATEbHOCTA HYKJIEOTHIOB, TAK)K€ HA3bIBAEMON B KOHTEKCTE HACTOSIIETO
HU300peTeHnss OMpeneeHHON MOCIeOBaTeIbHOCTEIO, K 000uM 3’- W 5’-KOHLIIAM B ONHO- HWJIH
OBYXIEMOUEUHON HYKJIEMHOBOW KHCJIOT€ C HEW3BECTHOH IOC/IENOBaTEbHOCTRIO. JlaHHbIE
noOaBIeHHbIE TOCIEIOBATEIBHOCTH HYKJIEOTHIOB OOECHEYMBAIOT BO3MOMKHOCTH CIEMH(PUIHOrO
OT)KUTa OJIMTOHYKJIEOTHIOB C HIOCHTHYHOH W/WIM KOMIUIEMEHTAPHOH MOC/IEeNOBATEIbHOCTRIO C
IBYXIEMIOYEUYHOH HYKJIEMHOBOM KHCJIOTOM, KOTOpas NpencTaBiisieT Cco0OH mpoaykT crmocoba
COMJIACHO HACTOSIIEMY H300PETEHHUIO, U CJIeJOBATENbHO, MHOKECTBO MOCIEAYIOINX MAHHUITY/ISILUN
HAJ [BYXLEINOYEYHON HYKJIEMHOBOW KHCJIOTOM, BKJIIOYAs 3aXBaT, aMILTU(HUKALUIO, YIJHHEHHE U T.1.
IIpennoururensbHO, Kaxkaast U3 3’ -KOHIIEBOH U 5’ -KOHIIEBOH ““ONpeeNeHHbIX MOCIeA0BaTeIbHOCTEH
He ruOpuau3yeTcs C APYroi, a Takke MaJIOBEpPOsSTHO OymeT ruOpuau3oBaThCs C KAKUM-THOO U3
HYKJICOTHIOB, MPUCYTCTBYIOIIUX B OO0pasle, NMpH YCIOBHUSX, BBIOPAHHBIX MJIsl MOCIEAYIOIINX
MaHUMYJISAUAN HaJ [BYXUEMOYEUHOH HYKJIEHHOBOM KHCJIOTOH, KOTOpash MpeaCTaBiiseT Co0oit
IPOAYKT crioco0a COrjiacCHO HACTOSAIIEMY H300PETEHHIO.

B mpennoyruTesHOM BapHaHTE PeaM3alud MEPBOTO ACHEKTa HACTOSINEr0 M300pEeTeHHs
oOpaser; MmojydeH M3 JKAOKOTO WJIA TBEPAOro OWomTara WM TNPOH3BENEH M3 HEro, Oojee
MPENNOUTUTEBHO MPENCTaBisieT co0oi obpasen KpoBd, oOpaselr] IiasMmbl, 00pas3er] CHIBOPOTKH,
oOpaser; OHOJIOrHYECKON JKUIKOCTH, 00pasell CIIOHbI, 00paser; Mour, o0paser CEMEHHOMN KUIKOCTH,
obpasel KUAKOCTH W3 IJIEBPAJIBHON MOJOCTH, 00pas3el KUAKOCTH M3 MEPUTOHEATbHOM MOJOCTH,
obpasel CIIMHHOMO3TOBOH JKHAKOCTH, MAa30K C MMOBEPXHOCTH STMHTENHUs, 00pas3el] MOKPOThI, 0Opaserr
Kajla, oOpasen »skyasita, obpaser ciesbl, oOpasen mota, oOpasen JUM(PATHUECKOH KUIKOCTH,
oOpaser; OpOHXHAJBHOI'O JlaBaka, oOOpasell IUIEBPAJIbHOrO BBIMOTA, OOpaseln MEHHUHTeabHON
JKHIIKOCTH, 00pasel] cekxpera xKeJie3bl, 00pasel] TOHKOUTOJIbHOTO MyHKTATA, MHKPOIIPENAPHPOBAHHEBIE
KJIETKH, KUAKAN 00pasel acnupara HAKOHEYHUKOM, 00pasel] CIIMHHOMO3TOBOH JKUIKOCTH, 00pasen
KOHBIOHKTHBAJIbHON KHIKOCTH, OOpasel BarWHAJIbHOW KHIKOCTH, O0pasem IyOoIeHabHOM
JKHIIKOCTH, OOpaser] COoKa MOIKENYIOUHON J>KeNe3bl Wi obOpasen >xemud. B IONONHHUTENBHOM
OPEANOUYTHTENEHOM BapHAHTE pea3aluu 00pasel MPENCTABIsET COOOH KPUMHUHAIUCTAYECKHIA
oOpasery wuiaM apxeojorudyeckuii oOpasen. bonee mnpeamoutuTensHO oOpasel; MONyYeH W3
HCKOMMa€MBbIX OCTAaTKOB, OCTAHKOB BBIMEPIINUX OPraHU3MOB, paCTeHHﬁ, IIJIOAOB H >KHUBOTHBIX,

MHKpoOOB, Oakrepuii, BUpycoB. B napyrom Ooriee NpenmodTHUTENHHOM BapHAaHTE peaN3aliy
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o0pasel MoNy4YeH U3 MJIEKOMUTAIOLIEr0, OoJiee MPEAMOUTHTEILHO H3 YeioBeKa. B TOMOHUTENbHOM
NPEOMOYTUTEILHOM BapHAaHTE peaji3alii obpaszel MOJy4YeH U3 YeJOBeKa C HEKOTOPBIM
pacctporicteoM. bonee mpenmoututensHO oOpasel] BKJIOYAET BEHO3HYIO KPOBb 4YeJIOBEKa, ere
OoJyiee MPEANMOUTHTENFHO TUIA3MYy 4eJIOoBeKa. B apyroM mpeamouTUTENIbHOM BapHaHTE peajn3aluu
oOpasen, COAepKalMii ONHOLEMOYEUHYIO WM [ABYXILENOYEUHYIO HYKJIEHHOBYIO KHCIIOTY,
NPEQOYTUTENLHO KPOBb YeJIOBeKa, 00pa3en ChIBOPOTKH WJIM O0pasel IUIa3Mbl KPOBH, HANPIMYIO
MOIBEPraloT Crmocody COIrJaCHO HACTOAILIEMY H300peTeHHi0 0e3 MpeAIIecTBYIOIEro JTamna
BBIJIEJICHHs] HYKJIEMHOBOW KHCJIOTHI M3 00pasia, B3ATOrO M3 MAIMEHTa. JTO MPEeNnOYTHTEbHBIH
BApHAHT peaju3alui, €eClU ONHOLENOYeYHAass WM JByXLelNodyeyHass HYKJIEMHOBas KHUCJIOTa
npencrasisier coboit JIHK. Bonee mnpemmourutensHo, B cCiy4yae, Korma oOpasen HampsMyro
HOBEPrarOT CIOCOOY COIVIACHO HACTOSIIEMY H300PETEeHHIO, YKa3aHHBIA oOpasen oOpabaThIBAIOT
(bepMeHTOM, CIIOCOOHBIM PACIIEIUIATH MENTHIHBIE CBSI3H B OesIKax, MPEANOYTHTENLHO IPOTEa3on, B
YaCTHOCTH, mpoTenHazoi K, ¥ HHKYOMPYIOT 0pU TNOAXOMSINEH Temieparype B TeUeHHE
noaxonsiero spemenu. IIpenmoururensHo, 4ToOBI YKa3aHHBIH 0Opasen ObUT HONTyYeH C MOMOLIBIO
croco0a, KOTOpBII He HeCeT CYIIECTBEHHOrO PHCKA Ul 3I0POBbSl MALMEHTA, HANpHMEpP, MyTeM
B3ATHSI KpoBH M3 mnepudepuyeckoil BeHbl win aprepun. OOpasel, HUCHONB3yeMbIi Ha 3Tame a),
MOXKET COIep)KaTb ONHOLENOYEYHble W/WIM [BYXLENOYEeUYHble HYKJIIEHHOBBbIE KHCIOTHL Ecim
yKaszaHHbIN 0Opaser coneprxut neyxienodeunyio JJTHK, To npenmourutenbHo, 4To0ObI MEpen dTanom
a) OCYIIECTBJSUTA 3TAll JAEHATypauud. Takod 3Tam MOXKET BKJIOYATH TEIUIOBYIO HJIM XUMUYECKYIO
JIEHATYPALUIO.

B npeamouruTensHOM BapuHaHTE peasM3alldi MEPBOrO acleKTa HACTOSINEro H300peTeHws
OIIHO- WJTH BYXIEMOYeYHasi HyKJIenHoBas kuciota npexacrasiser coboit JJHK nm PHK. Ykazaunuas
JHK wma PHK wmoxer mnpencrtansate coOol  (parMEHTHPOBAHHYIO HJIH MOOBEPTHYTYIO
oucynsdutaolii kouBepcuun PHK wmu JITHK. B 0Gonee mpeamnoutHTeNsHOM BapHAaHTE peaM3alliu
cpenusis mmuaa PHK wim [IHK, conepskaineiics B oOpasie, cocrasnsier 5, 6, 7, 8, 9, 10, 11, 12, 13,
14, 15,16, 17,18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
41,43, 44, 45, 46, 47, 48, 49, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190,
200, 210, 220, 230, 240, 250, 260, 270, 280, 290, 300, 310, 320, 330, 340, 350, 360, 370, 380, 390,
400, 410, 420, 430, 440, 450, 460, 470, 480, 490, 500, 510, 520, 530, 540, 550, 560, 570, 580, 590
unu 600 HykJIeoTu0B. bonee npennodyTuTenbHO YKa3aHHAsl OOHOLEIIOUEeYHAs HYKJIEMHOBAsI KHCIIOTa
npencrasisier coboit PHK, erie Oonee npeamnoyTuTeNsHO yKa3aHHAs OAHOIENOUEUHAS HYKIIEHHOBAS
kuciaora mnpenacrasiser coboit MuPHK, wmanyro PHK wm piPHK. B nmomonnutensHoM

MPEMOYTHTENIEHOM BapuaHTe peanmzanuu ykazanHas PHK B ecrecTBeHHOM BHIE HE COISPKUT

27



10

15

20

25

30

HENPEPHIBHBI yUYaCTOK MOJMAJEHUHOB, MPEANOYTUTEIBHO COCTOSIIMA M3 MO MEHbIIEeH Mepe
TPUALATH TOJHAACHHHOB. B  OMOJHUTENEHOM MPEANOYTHTENLHOM BAapUAHTE peaTH3aluu
OIHOLIETIOYEeYHAsl HYKJIEMHOBAsI KHCI0Ta npeacrasisier coboit JJTHK.

Brnaromapsi 4yBCTBHTEIBPHOCTH CIOCOOA COIVIACHO HACTOSIIIEMY H300PETEHHIO KOJIHMUYECTBO
OZTHO- MJIM JBYXLIEMOYEYHON HYKJIEMHOBOH KHCJIOTHI, KOTOPOE HEOOX0muMO 00eceunTh Ha 3Tamne a),
MOJKET OBITh O4Y€Hb HH3KHM, M BCE-TAKH CMOXKET TIO3BOJIUTH MOJIYYHTb JBYXIEMOYEYHBIE
HYKJIEMHOBBIE KHCJOTHL. TakuM 00pa3oM, B MPEOIMOYTUTENIHHOM BapHaHTE peaym3anuu obpaserl,
obecnieuenHbIil Ha dTane a), conepxut JIHK u/mnmu PHK B xOHIIeHTpauuu, MeHbLIel yeM | MKr/MKI,
NpennouTuTeIbHO MeHblneir vem 0,1 Mkr/mki, Oosnee mpeanoututenbHO Menbinelr dem 0,01
MKI/MKJI, O0Jiee IpeanoYTUTENbHO MeHbIIel yeM | Hr/MKuI, emne OoJiee mpeanouTUTEIbHO MEHbII S
yem 0,1 Hr/mK, ere Oonee npeanoutuTensHO MeHbieit uem 0,01 Hr/mMiII, 60JIee mPeamoUTUTENBEHO
MeHbInel yeM 1 mnr/mMki, eme Oosiee TpeamodTUTENbHO MeHbineidr uvem 0,1 nr/mkni, Oosee
npeanoyTuTebHo Menbineil yem 0,01 nr/mxi, Haubosiee MPEOmOYTHTENLHO MeHblel uem 1
¢r/min. Ob6wee comepskanue JIHK w/mumun PHK B oOpasie Takke MOXET ObITh OYEHb HU3KHM H
OPEANOUYTHTENEHO cocTaBisieT S5 nr IIpennodruTesnsHO S OI/MKJI MOYKHO HCIONB30BaTh, €CJIH
HYKJIEMHOBasi KHUCJIOTa, OOeclevyeHHas Ha JTale a) MEePBOro acleKTa HACTOSIIEro M300peTeHwus,
npencrasisier coboii manyro PHK, 5 nr MOXKHO HCHOIB30BaTh, €CIM HYKJIEHHOBAS KHCJIOTA,
obecrieueHHass Ha yKa3aHHOM JTame a), mnpexacrasiser coboit JJHK, wnm MOXKHO HCMONB30BATH
auanasoH oT | mr/MKI A0 5 HI/MKJ, €CIId HYKJIEMHOBasi KHCJIOTa, OOecreueHHas Ha YKa3aHHOM
arare a), npencrasiser coboit MukpoPHK umn muPHK.

Ha o»tane b) ykasannoro cmocoba TtpeOyercs mobOaBjieHHe MO MeHbIIEeH Mepe S
MOCJIEIOBATENIEHBIX HYKJICOTHIOB K 3’-KOHIY OJHOLIETIOYEUHOW HYKJIEMHOBOW KHCIOTHL. J[aHHBIN
YYaCTOK TOCJEAOBATENbHBIX HYKJIEOTUIOB CIIY>KUT JUIS e MOCHenyroueil rudpuan3anuu
WHULUUPYIOLIEro OJUroHykjeotnia. OH MOXKET CIYKUTh B KadecTBe 3’ -KOHIIEBOH OMpeNeeHHON
MOCJIEOBATEIbHOCTH, KOTOPYIO BHEAPSIOT B CHOCOOE COMIACHO HACTOSIIEMY H300PETEHHIO.
CoOOTBETCTBEHHO, YKA3aHHBIA MHHUIMHPYIOLINI OJMTOHYKJICOTHI W YKa3aHHBIE MOCIIeI0BaTEeNIbHEIS
HYKJICOTHUBI JAOJDKHBI COAEp:KaTh MOCIIENOBATEIEHOCTH, KOTOPbIe KOMILJIEMEHTAPHBI APYT IPYTY.
enr mMoxer ObITH HOCTHTHYTA, €CJH AO0ABJIEHBI MOCJIEIOBATENbHBIE HYKJIECOTHIBI C W3BECTHOMN
NOC/IEIOBATENIbHOCTRIO,  Hampumep,  myTteM  gobaBiieHWss — mpaiiMepa C  H3BECTHOM
MOCJIEOBATEIbHOCTRIO HJTH MyTeM A00aBJIEHHs MOCIEIOBATEILHOTO YYACTKA U3 W3BECTHBIX MOHO-
wii AuHykiaeotnaoB. He oOs3atensHO, uTOOBI MaHHBIM YYaCTOK HYKJIEOTHAOB ObuLT A00aBiieH
HENOCPEICTBEHHO C 3’ -CTOPOHBI OT OJHOLIETIOYEYHON HYKJIEMHOBOHN KHCIIOTBI, €CJI OH COAEPKUTCS

B M00AaBJIEHHOM IMOCJIEOBATEIbHOM YYaCTKE HYKJIEOTUIOB. JIpyroil MpeamodTUTENbHBIH BapUaHT
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peay3alii MEepBOro AacleKTa HACTOSIIEro H300peTeHHs BKJIIOUaeT AO00aBJIEHHE HIASHTHYHBIX
MOCIIEZIOBATENBHBIX ~ HYKJIEOTHAOB K 3°-KOHIY OJHOIENOYEYHON HYKJIEHHOBOW  KHUCJIOTHL
IIpeanouyrutensHo AO0ABISIOT HAEHTUYHBIE MMOCIENOBATENbHBIE HYKJIEOTUIIBI, BBHIOpPAHHBIE U3
rpymmel, coctosimed uz A, T, G C wmma U. IlpeanoyTUTENsHO KOJIMYECTBO HISHTUYHBIX
MOCEeNOBaTEIFHBIX HYKJIEOTHAOB Haxomutcs B nuamnazoHe OoT 10 mo 500 mocnemoBaTenbHBIX
HYKJIEOTHJIOB, T.€., paBuo 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65,
70, 75, 80, 85, 90, 95, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 240,
250, 260, 270, 280, 290, 300, 310, 320, 330, 340, 350, 360, 370, 380, 390, 400, 410, 420, 430, 440,
450, 460, 470, 480, 490 wmm 500. bonee mnpeAmouTUTENHHO, KOJUYECTBO IMOCIEAOBATEIbHBIX
WIEHTUYHBIX HYKJIEOTUIOB HaxoauTcs B auanazone ot 10 no 100 mocnenoBaTenbHbIX UASHTUYHBIX
HYKJICOTHIOB, OoJiee mpennoututeabHo oT 15 mo 50 mocnenoBaTenbHBIX UIEHTHYHBIX HYKJIEOTHIOB,
oonee npenmnoutuTeabHO OoT 20 10 40 mocaenoBaTENbHBIX HAEHTHYHBIX HYKJIEOTHAOB Wik OT 30 110
100 mocnemoBaTenbHBIX UIEHTHYHBIX HYKJIEOTHAOB, T.€., paBHo 10, 15, 20, 25, 30, 40, 50, 60, 70,
80, 90 umu 100. CrienoBaTesibHO, MPEANOYTUTENBHBI O0Jiee KOPOTKHE YYACTKH MOCIIENOBATEIbHBIX
HykJieoTn10B. OrpaHu4eHHbIN BbICTyn Ha 3’-koHue mpuBomuT K. (1) mpomopumoHaibHO Oosee
BBICOKOH CIOCOOHOCTH WHHIMUPYIOILIETO OJIMTOHYKJIEOTHIA, NOOABIEHHOrO Ha 3Tame C) crnocoda
COIJIACHO HACTOSIIIEMY H300PETEHUIO, HWHUIMUPOBATH OOPATHYIO TPAHCKPHUIIHIO TMPH TEX XK€
KOHI[EHTpausX; (2) BO3MOKHOCTH TOYHOTO pacyera ONTUMAJBbHBIX KOJWYECTB HHHLIMHUPYIOLIETO
OJIMTOHYKJIEOTH 1A, NOOABIEHHOrO Ha dTare C) crnocoda COrIaCHO HACTOSIIEMY H300PETEHHIO, UTO
OPUBOIUT K 0OOJee HH3KOH dYacToTe BCTpeuaeMocTd “mycThix mobounsix JIHK-mpomykToB,
MOJYYEHHBIX, KOITAa HWHUIIHUPYIOMIMH OJIMTOHYKJIEOTUST B3aUMOAEHCTBYET HEMOCPEACTBEHHO C
OIIM; (3) Oonee wHm3koii uactore BcTpeuaemoctn JIHK-mponykToB, comepskarmux
NOJIMHYKJIEOTHAHBIH y4acTOK UIHHONW Oosiee 30 HYKJIEOTHUOOB, BCIEACTBHE MHULHALMH OOpATHOIM
TPAHCKPUIILMKA C CAWTOB, OTHAJEHHBIX OT 3’-koHma marpunsl. IIpemmymectsa (1), (2) u (3)
MPUBOIAT K CTATUCTHYECKH 3HAYMMOMY IMOBBIIIEHHIO YYBCTBHTEIBLHOCTH CIIOCO0OA W TMO3BOJISIOT
curtesuporars JIHK mo Ooyiee HU3KHUM KOHIEHTpAIUsAM MaTpuil. JIOMOJHUTEIBHO MPH MOJYyYEHHH
oubnmuorek Oosee  KOPOTKHE YYACTKH  IMOCJIENOBATENLHBIX  HYKJIEOTHIOB  O0ECIEUHBAIOT
JOMOJHUTEFHOE TPEUMYIIECTBO MOJIyUEHUs JIyUllel, Hanpumep, Ooiee CIIOKHOM OHONMHOTEKH.

B ngpyroM mpeanouTHTENLHOM — BapHaHTE — peaNu3allid  yKa3aHHbIE  WJIEHTHYHBIE
MOCJIENOBATENbHbIE HYKJIEOTHIBI BKJIFOUAIOT IMOCIENOBATENbHBIE MUHYKJIEOTHIbI, BbIOpAHHBIE W3
rpymel, cocrosmelt uz AC, AG AT, AU, CA, CG CT, CU, GA, GC, GT, GU, TA, TG TC unu TU.
B npyrom mpeanouTHTENHOM BapHaHTE pean3aiuy A00aBJISIOT HAECHTHYHBIE TOCIEI0BATEbHbIE

TPpH-, KBaAPO- UJIN NMMEHTAHYKJICOTHABI. I[J'ISI TOrO, YTOOBI I[06aBI/ITI> TOJIBKO OOWH TUII HYKJICOTUIOB,
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NPEaNOYTUTENBHO, YTOOBI HYKJIEOTHIbI, KOTOPbIEe HOOABISIOT HA dTarne b) peakiuu, BKIKOUAH, MO
CYILLIECTBY BKJIIOUAJM TOJBKO WMJIA COCTOSUIM TOJBKO M3 ONHOIO HYKJIEOTHIHOTO CTPYKTYPHOTO
3JieMeHTa KOHKpeTHOoro tumna, Hampumep, Toieko W3 A, G C wiu T. Tem He MeHee, MOXKHO
NpeaBUAETh, YTO YKA3aHHbIE HYKJIEOTHAHBIE CTPYKTYPHBIE JJIEMEHTHI, HCIOJIb3yeMbIe Ha 3Tamne b),
HE IOJIHOCTBHIO TOMOTEHHBI, HO TaK)Xe COIep KaT Apyrue HyKJIEOTUAHbIE CTPYKTYPHBIE 3JIeMEHThl. B
JaHHOM CjIy4yae pa3jIiyHble HYKJIEOTHIHBbIE CTPYKTYpPHBIE 3JEMEHThl OyayT m00aBisTHCS
CllydyaiiHbIM O0pa3oM, B 3aBUCHMOCTH OT COOTBETCTBYIOLIEH HX KOHIIEHTPALMHU B PEAKIHMOHHON
cmecu. CrnenoBaresbHO, B OJHOM BapHAHTE peATH3ALHMH CHocobda COMIACHO HACTOSLIEMY
U300PETEHUIO JKEJaTeNbHO, YTOOBl KOHIEHTpALUMs APYTHMX HYKJIEOTHIOB ObUla MHUHUMAJBHOM,
yroObI ~ rapaHTUpoBaTh  OOpa3oOBaHHE  HENPEPBIBHOIO  y4acTKa C  IpeanojiaraeMoi
[OCJIeIOBATEIbHOCTRIO HYKJIEOTHIOB. TeM He MeHee, Croco0 COrIACHO HACTOSIIEMY H300PETEHHIO
He HCKJII0YaeT BApUAHThI pean3alui, B KOTOPBIX UCIOJIB3YIOT CMECH CTPYKTYPHBIX 3JIEMEHTOB, IIPU
YCJIOBUH, YTO OOJBIIMHCTBO MO0ABJIEHHBIX HYKJIEOTHAOB CONEPKUT MO MeHbiuell mepe 10
MOCJIeIOBATENIbHBIX HYKJIEOTUIOB C U3BECTHOM MOC/IE0BATEIbHOCTHIO.

CyIIeCTBYIOT pa3InyHbIe CIOCOOBI OrpaHUYEHHS KOJMUYECTBA HYKJIEOTHIOB, HOOABJIEHHBIX B
JaHHOW peakuuu NOOABJICHUS XBOCTA, M3BECTHBIE CIELHUAIMCTY B NAHHOW oOnacTu TeXHUKu. B
OIHOM MPEANOYTUTEILHOM BapHaHTE PeaH3alMd MPUMEHSIOT CyOONTHMAJIbHbIE KOHLEHTPALUU
no0aByisieMoro HykjieotHaa win auHykineotuma. CyOonTuMalibHash KOHIEHTPALUS MPEICTABIISET
co00l MOJISIPHOCTh HYKJIEOTHIA WM JHHYKJIEOTHIA, KOTOpash HIKE, YeM MOJISIPHOCTh HYKJIEOTHIA
WA JWHYKJIEOTHIa, PEKOMEHIyemasi MOCTABIIMKOM/TIPOU3OAUTENIEM HE3ABHCHMBIX OT MATPHIIBI
JHK- u PHK-nonmumepas; u npu xoropout HezaBucumble oT matpunbsl JJHK- u PHK-nmomumepasst
CHHTE3NPYIOT MOIMHYKIEOTHAHBIE XBOCTHI Kopoue, yeM 1000 HT B cimyuasx, korna He3aBUCHUMEBIE OT
matpuilsl [JHK- u PHK-nonumepassl HCOMB3YIOT AJIsi pEaKui JOOABIEHHSI XBOCTA, CIIEUAUCT B
JaHHOHN 00JacTH TEXHHKH MOXKET ONMPENENUTh IS COOTBETCTBYIOLIETO (hepMeHTa KOHLIEHTPALMIO
HYKJICOTHIIOB WJIM OUHYKJIEOTHIOB B COOTBETCTBYIOIIEH PEaKLMOHHON CMECH, KOTOpasi IpHUBEHeT K
MAaKCHMAJIbHOMY KOJMUYeCTBY MOOABJIEHHBIX HYKJIEOTHIOB WM [WHYKJIEOTHIOB 3a JAHHBIH
NPOMEKYTOK BPEMEHHU, T.€. KOHIEHTPALUIO MAKCHMAJIbHOW MporeccuBHOCTH (epmeHTa. JlaHHYIO
KOHI[EHTPALIUIO TOTOM CUHTAIOT ONMTUMAJIbHON KOHLIEHTPALMen Ui JAHHOTO (PepMEHTA MPH TAHHBIX
ycioBusix peakuumu (Hampumep, Oydepe, pH, Ttemmeparype u ta.). “CybonTumaibHas
KOHIIEHTpaLUsl HYKJIECOTHIOB/IMHYKJIECOTHAOB MPEACTABISIET COOOH KOHLEHTPALHUIO, KOTOpasi Mo
MeHbileli Mepe B 10 pa3 HiKke, YeM ONTUMAjbHAs KOHIEHTPAIMs HYKJIEOTHIOB, OoJee
npeanouytutenbHo B 100 pa3 mmwke. [IpennoututensHO, 4TOOBI CyOOMTHMANIBHAS KOHLIEHTPALIHS

OpPUBOAMJIA K  YMEHBIIEHHIO TPOLECCHBHOCTH  (epMeHTa, Te.  uTOOBl  KOJMYECTBO
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HYKJIEOTH IOB/ INHYKJIEOTU OB, N1OOABJIEHHBIX B JAHHBIN MEPHOA BPEMEHHU, ObLIO IO MEHbIIEH Mepe
B 10 pa3 HUKE, YeM KOJIMYECTBO HYKJIEOTHUIOB/INHYKJIEOTHIOB, AOOABJIEHHBIX Ui ONMTHMAJbHOM
KOHIIEHTPALUU HYKJIEOTHAOB, Oonee mpemmoututensHo B 100 pa3 wHiwke. IlpeamodturtensHO
cyOonTuMasbHas KOHIEHTpanus Haxonutes B quanasone: 0,1 MM - 0,01 MM ATP B teuenue 10 - 20
MHH peakIuy, omocpenoBaHHoil mnonu(A)-nmonumepasoin F.coli, B peakuuoHHOM Oydepe mis
nosu(A)-nomumepassl (50 MM Tpuc-HCI, 250 MM NaCl, 10 MM MgCl,, pH 7,9 npu 25°C); 0,001
MM - 0,0001 MM ATP B teuenue 10 - 20 MUH peakuuu, OnMOCpenOBaHHON mou(A)-moaumMepasoi
E.coli, B peaxiinonnom Oydepe mis odparHoi Tpanckpuntazsi MMLV (50 MM Tpuc-HCL, 75 MM
KCl, 3 MM MgCl, 10 MM ITT, pH 8,3 npu 25°C); 0,1 MM - 0,01 mM ATP B Teuenue 10 - 20 Mun
peakuuu, OmNOCcpenoBaHHON moaHu(A)-monuMepasoil ApoXoKed, B peakuoOHHOM Oydepe s
obpartaoit Tpanckpuntadst MMLV (50 MM Tpuc-HCl, 75 MM KCl, 3 MM MgCl,, 10 MM ATT, pH
8,3 mpu 25°C); 0,1 MM - 0,01 MM dATP B Teuenme 10 - 30 MuUH peakuuH, OMOCPETOBAHHOMN
KOHIIeBOH TpaHcdepasoii, 160 B peakunoHHoMm Oydepe mis koHueBoit tpanchepassr (50 MM
auerar kamus, 20 MM Tpuc-auerar, 10 MM anerar maraus, pH 7,9 npu 25°C), mubo B peakurnoHHOM
Oydepe mast obpataoit Tpanckpuntassi MMLV (50 MM Tpuc-HCI, 75 mM KCI, 3 MM MgCl,, 10
MM DTT, pH 8,3 mpu 25°C). OnTtumasnbHasi KOHIEHTpALMs MPEACTABISIET COOOH MOJISIPHOCTD
HYKJICOTHJAa WM AWHYKIEeOTHAa, Npu KOTOpou HeszaBucumble ot Matpuiel JJHK- u PHK-
nosmMmepassl pobassror k' Matpunam JIHK w PHK momuHykj€oTHIHBIE XBOCTBI JJIMHOW IO
Mmenbinel Mepe 30 H.T., HO He Oonee yem 1000 H.T B ciyuasix, korna He3aBHCHMbIE OT MATPHULIBI
JHK- u PHK-nonuMepasbl UCIONB3YIOT ISl peaKuuu T00aBJIEHUSI XBOCTA, CIELHATUCT B JAHHOM
o0NacTH TEXHUKH MOYXET OMpPEeNesuTh i COOTBETCTBYIOIIErO (epMeHTa KOHLEHTPALUIO
HYKJICOTHIOB MJIM JUHYKJICOTHIOB B COOTBETCTBYIOIIEH PEAKIIMOHHON CMECH, KOTOpasi MPUBENET K
ONTUMAJILHOMY KOJIMYECTBY MOOABJIEHHBIX HYKJIEOTHIOB HJIH JHHYKJIEOTHIOB 3a JAHHOE BPEMSI.
JIaHHYIO KOHIIEHTPALIMIO TOrA CUUTAIOT ONTHMAJIBHOW KOHLIEHTPALKEeN Ui TAHHOTO (hepMeHTa MPU
MAaHHBIX YCJIOBUSIX peakuuu (Hampumep, Oydepe, pH, temmeparype u t.a). “CyOontumasbHas
KOHIIEHTpALUsl HYKJICOTHIOB/IMHYKJIECOTHAOB MPEACTABISIET COOOM KOHLEHTPALHUIO, KOTOpas Mo
MeHbileli Mepe B 10 pa3 Beille, YeM ONTUMAjbHAsS KOHLEHTPALHUs HYKJIEOTHUIOB, OoJiee
npeanourutenbHo B 100 pa3 Beime. [lpeamodtuTenisHO, 4YTOOBI ONTHMAJIbHAS KOHLIEHTPALHUS
OpPUBOAMJIA K  YMEHBIIEHHIO TMPOLECCHBHOCTH  (epMeHTa, Te.  uTOOBI  KOJMUYECTBO
HYKJIEOTH IOB/ IMHYKJIEOTH OB, JOOABJIEHHBIX B JAHHBINA MEPHOA BPEMEHHU, ObLIO O MEHbIIEH Mepe
B 10 pa3 HuKe, YeM KOJMYECTBO HYKJIEOTH OB/ AMHYKIIEOTHIOB, TOOABIEHHBIX Ui CyOON THMANBbHOM
KOHIIEHTPALUU HYKJIEOTHAOB, Oonee mpemmoututensHo B 100 pa3 Hioke. IlpeamoututensHO

onTUMaJibHAs KOHIEHTpalusi Haxonutcd B nuamnasone: 0,1 MM - 0,01 MM ATP B Teuenne 10 - 20
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MHH peakiuH, omocpenoBanHoil mnonu(A)-monumepasoii F.coli, B peakuuoHHOM Oydepe mis
nosu(A)-nomumepassl (50 MM Tpuc-HCI, 250 MM NaCl, 10 MM MgCl,, pH 7,9 npu 25°C); 0,001
MM - 0,0001 MM ATP B teuenue 10 - 20 MUH peakuuu, OMOCpPenOBaHHOW moU(A)-moTuMepasoit
E.coli, B peaxiinonnom Oydepe s odparHoii Tpanckpuntassi MMLV (50 MM Tpuc-HCL, 75 MM
KCl, 3 MM MgClz, 10 MM ATT pH 8,3 mpu 25°C); 0,1 MM - 0,01 MM ATP B Teuenne 10 - 20 mun
peakuuu, OmocpenoBaHHON moau(A)-momuMepa3oil ApoXoKed, B PEakIUOHHOM Oydepe s
obpartaoit Tpanckpuntazsl MMLV (50 MM Tpuc-HCI, 75 MM KCl, 3 MM MgCl, 10 MM TT pH
8,3 mpu 25°C); 0,1 MM - 0,01 MM dATP B Teuenune 10 - 30 MHH peakuuu, ONOCPEIOBAHHOMN
KOHIIEBOW TpaHchepas3oil, b0 B peakuoHHOM Oydepe mis koHueBod Tpancdepassr (50 MM
anerar kaius, 20 MM Tpuc-auerat, 10 MM anerar maruus, pH 7,9 npu 25°C), 1100 B peakiuOHHOM
Oydepe mnst obpataoit Tpanckpunrtassi MMLV (50 MM Tpuc-HCI, 75 mM KCI, 3 MM MgCl,, 10
MM DTT, pH 8,3 npu 25°C).

B npyrom mpeamnouTHTENbHOM BapHAHTE PEAU3alMK 3TOr0 JOOUBAIOTCS MyTEM MPUMEHEHHUS
ONOKUPYIOLINX HYKJIEOTH OB HJIH AUHYKJIEOTHIOB. BIIOKHPYIOLIe HYKJIEOTH bl HITH TUHYKIICOTH IbI
HOPEACTABIIAIOT COOOM HYKJIEOTHAbI HJIM JUHYKJIEOTH[bI, KOTOpPbIe MPENOTBPAINAIOT AoOaBJIEHHE
JOTIOJTHUTENBHBIX HYKJIEOTHIOB MJIH AUHYKJIEOTHIOB MMOCJ€E 3aBepiieHuss ux nodasienusi. OObUHO
OJIMTOHYKJIEOTHIbI YIJIMHSIOT MyTeM M0OABJIEHUs CIEOYIOLIEr0 HYKJIEOTHAA K THUIPOKCHIIbHOM
rpyIIe, PacHojOKEeHHOW B 3 -MOJIOyKeHHH pubO3bl WM ae30KcHpuOo3bl. Ecmu 3’ -monokeHue
prOO3bI HITH IE30KCHPHO03bI OJTIOKHPOBAHO, TO HEJIb3s1 JOOABUTH JOMOHUTEIbHBIE HYKJIEOTH IbI HITH
mHYKIeoTHAbl. Takum 0OpasoM, prbo3a MM Ie30KCHPrO03a OJIOKUPYIOMIEr0 HYKJIEOTHaa W 3 -
KOHI[EBOTO HYKJIEOTHA B TUHYKJIEOTUIE HE MO3BOJIIET NOOABIEHNE TOMOJHUTENLHOTO HYKJIEOTH A
WM IuHyKJaeotuaa. [IpennouTuTenbHubie OJOKUPYIONHE HYKJIEOTH B! IPeacTasisitoT codoit 3d-ATP,
3-Me-ATP u ddATP. bonee npeanoururensuo ucnonb3yioT ddATP umu 3d-ATP. Eciu ucnomns3yror
CMeCh OJIOKMPYIOLINX HYKJIEOTHIOB W HEOJOKHUPYIOLIMX HYKJIEOTHIOB, TO BKJIIOUYEHHE MEPBOTO
OJIOKMPYIOLIEro HYKJIEOTHIA B PACTYLIYIO OJHMIOHYKJIEOTHIHYIO IEMb SBSIETCS CIy4alHbIM
COOBITHEM, U BEPOSTHOCTb BKJIOUEHHUS MEPBOrO OJIOKHUPYIOLIETO HYKJIEOTHOA MOCJE BKIIIOYEHHS
JAHHOTO KOJIMYECTBA HEOJIOKUPYIOIIHUX HYKJIEOTUIOB OyIET 3aBHCETh OT OTHOLIEHHUS OIOKHPYIOIINX
U HeOJOKHMPYIOLUX HYKJIEOTHAOB, MPHUCYTCTBYIOLIMX B peakUuOHHOH cMmecu. COOTBETCTBEHHO,
KOHIIEHTPALUsl JaHHBIX OMIOKUPYIOIINX HYKJIEOTHIOB WJIHM JUHYKJIEOTHIOB B PEAKIHOHHOW CMECH
HIDKE, YeM KOHLIEHTpauus HEOJOKUPYIOLIMX HYKJIEOTHIAOB WM AWHYKJIEOTHIOB. UeM MeHbIie
OTHOCHTEJIbHOE KOJMYECTBO OJOKUPYIOLIEro HYKJIEOTHAa WJIM JUHYKJIEOTHIA, TEM MOJblie Oyaer
OPOUCXOAUTh yminHeHue. [lOCKOJIBbKY BKJIIOYEHHE MEepPBOro OJOKHPYIOLIErO OJIMTOHYKJICOTHAA

SIBJIIETCS CIyYaWHBIM COOBITHEM, TO JUITMHA OJMTOHYKJIEOTHA, MO0ABJIEHHOTO B XOIE PEAKIUU
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nobaByieHHs] XBOCTa, OyZIeT M3MEHSAThCS B JaHHOM uana3oHe. [IpennoyTHTesbHO OTHOLISHHE
KOHIEHTPALUH OJOKUPYIOLINX HYKJIECOTUAOB HJIM AUHYKJIEOTHAOB K HEOJOKHUPYIOLIMM HAXOTUTCS
mexxay ot 1 mo 1 u ot 1 go 1000. OGpI4HO UCHOIBb3yeMbIe KOHLIEHTPALUN HAXOMITCS B TUANA30HE OT
0,1 no 0,001 MM, Te., coctarnsror 0,09, 0,08, 0,07, 0,06, 0,05, 0,04, 0,03, 0,02, 0,01, 0,009, 0,008,
0,007, 0,006, 0,005, 0,004, 0,003, 0,002, 0,001 HM. B Haubonee npennoututeabHoM ciayyae 3d-ATP
UCIONB3YIOT pu oTHOWWEHNH OT 1 10 30 k koHueHTpaunu ATP s nomu(A)-nmonumepassl IposksKeit
u npu otHomeHud oT 1 mo 1,7 k xoHuentpauuun ATP mns momu(A)-mommmepassl F.coli ¢
MOJIyYeHUeM TPOAYKTOB YIJHHEHHs cO cpemHeil mmuHoW 30 H.T. B Hanbonee mpenmnouTUTETbLHOM
cnydyae ucnonb3yioT ddATP npu otHomenuu ot 1 mo 30 x koHuentpauuu dATP mis xoHieBoi
TpaHchepassl ¢ MOJTYYEHHEM MPOAYKTOB yIUTHHEHUs co cpenHedt mmuHou 30 H.T. [IpennouTutensHo
BBIOMpATh YCJIOBUSI TAaKUM OOpa3oM, uToObI B cpenHeM n00aBisiiock He Oonee S0 HYKIIEOTHIOB,
NPeanoOYTUTENBLHO He Oosee 40, Oojiee mpeanmodYTuTeNbHO He Oosiee 35, Oojiee MPeAnoUTHTENBHO HE
oonee 30, mpennouTHTENBHO He Oosiee 25, Hanbosee NPeAnoUTHTENBHO He Oosiee 20 HYKJIEOTH/IOB.

B Takmx BapuaHTax peaju3aluM, B KOTOPHIX JKeJaTeJeH KOPOTKHHM y4YacTOK MJEHTHUYHBIX
HOCJIeIOBATENbHBIX HYKJIEOTHAOB, MPEANOYTUTENIFHO, YTOOBI 3TOr0 JOOMBAJIMCH, MPEXOCTABIISSI
cMech OO pUOOHYKJIEOTHIOB, JHMOO HE30KCHPUOOHYKJIEOTHIOB M 3aBEPLIAIOIIETO LEMb
Hykyieotnaa. Ecnu xenatenbHa pnuHa, pasHas 10 mociienoBaTenbHBIM HYKJIEOTHAAM, TO CMeCh 1 K
10 3aBepiIaroOIero Henb HyKJIeOTHAa U PHOO- HITH A€30KCHPUOOHYKJIEOTHIOB MPHBEAET B CPETHEM
K Takod mmHe. CrenuasucTt, ClemnoBaTeNIbHO, 3HAET, KAK MOJyYHTh MOCIENOBATEIbHBIE YYaCTKH
HYKJICOTHUJIOB, JUIMHA KOTOPBIX B CpENHEM TakKas, KaK OMHCAaHO BBIIIE, W MPENNOYTHTEIHHO
HaxomuTcsa B auamaszoHe ot 30 go 100 mykneormmor. IlpemmouTuTenbHBIE 3aBepIIAOIIUE IEMb
HYKJIEOTH IbI TIPEICTABIIIOT COOOM AMI€30KCHHYKJIEOTHIBI.

B npyroMm mnpenmoduTHTENEHOM BapHAHTE peaM3alii  yKa3aHHBIE MOCJIEeNOBaTENIbHBIS
UIEHTUYHbIE HYKJIEOTHIbI BKJIFOYAIOT CMECh M3 IO MEHbIIEeH Mepe ABYX PHOOHYKJIEOTHIOB HJIH
JIE€30KCHPHOOHYKIJIEOTH JIOB.

BxiroueHne HEKOTOPBIX KOJIMYECTB OAHOTO IOMOJHHUTENBHOTO HYKJIEOTHAA B PEAKIHIO
no0aBJIeHNs MOJMHYKJIEOTHAHOTO XBOCTA MOYKET OKa3aTh MOJIe3HbIH 3 (eKT BCIeaCTBHE TOrO, UTO
NOJIMHYKJIEOTHAHBIH XBOCT 0Oojiee He OyneT TOMOT€HHBIM, HO MpPHU 3TOM COXPAHHT CXOOHYIO
3¢ GeKTUBHOCTD CBSA3BIBAHUS C HHULUHPYIOIIUAM OJIMTOHYKJIEOTHAOM. B TO ke BpeMsi HEeroMOreHHbIe
NOJIMHYKJIEOTHAHBIE XBOCTHI MOTYT OBbITh TMOJIE3HBI JJIsi CEKBEHHPOBAHHS CIAPEHHBIX KOHIIOB C
npuMeHenneMm miaargopmer [llumina, TOCKONBEKY CEKBEHHPOBaHHWE TOMOHYKJIEOTHIOB 4YacTO
NPUBOAUT K OMIKUOKaM. B MpeanoyYTuTenbHOM MpuMepe KeNaTesbHO MOJYUYUTh CMECH, COAEPIKALIYIO

HCrOMOI'€HHBIC HYKJICOTUABI, TaK KakK HOJ'II/IHYKJ'IGOTI/II[HI:II\/'I XBOCT, BO3HUKIIHI B pe3yibTare
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no0aByieHNs] JAHHOW CMECH K OJJHO- HJIM IBYXI€MOYEYHON HYKJIEHHOBOH KUCIIOTE, 00ECIeUueHHON Ha
JTame a) crnocoba COrJIaCHO HACTOSIIEMY H300peTeHHIO, mojie3eH (IOCie 3aBepLISHHs dTana €)
UCIOJBb30BAHUSI  MOJYYEHHOW  HYKJIEMHOBOW  KHCIOTBI B cmoco0ax — OmpeneneHus  ee
MOCJIEIOBATENIbHOCTH) Uil CEKBEHHUPOBAHHE CHAPEHHBIX KOHLOB C NPUMEHEHHEM, HaIlpHMep,
mwiatpopmsel [llumina, MOCKOIBPKY TOMOMOJMHYKJIEOTHABI MOTYT Y4acTBOBaTb B HEKEJIATEIbHOM
UHTEephEPEHLINH.

Ilpennourutensuo A, T, G unn C ucnone3yrot B koHTekcTe onHonenodeunon JIHK u U i A
KCIIOJIB3YIOT B KOHTEKCTe onHorenodeuno PHK.

B npyrom BapmaHTe peain3alu MEPBOrO aCleKTa HACTOSIIEro Mu3o0pereHus noOaBiIeHHE
UJSHTUYHBIX HYKJIEOTHIOB Ha 3Tame b) ocyuiecTisioT He3aBucuMbie ot marpunsl JIHK- u PHK-
nojumepassl. [IpeamoururensHO AaHHbIE OENKH MPENCTABISIOT COOON KOHIEBble TpaHCchepassl,
JHK wnmun PHK-nurazsr win nomu(N)-momumepassl, rae N BeiOpan u3 A, G win U. ®epmenr,
obnamaromuii  aKTHBHOCTBIO KOHIEBOM TpaHcdepassl, CrnocodeH nobaeiate pubo- wim
NEe30KCHPUOOIUHYKIIEOTHIBI, WA UX MyJbTUMepsl, K 3’ -OH-KOHIly HYKJIEHHOBOW KHCIIOTBHI 0Oe3
HeoOXOOMMOCTH HaJIMYKsl KOMIUIEMEHTApHOH MaTpuuHON uemnu. IlpenmoururensHbie pepMEHTHI C
NAHHOW AaKTHBHOCTBIO BBIOMPAIOT W3 TPYIIBI, COCTOSIIEH W3 KOHLEBOH [IE€30KCHHYKJIEOTH U
tpancdepassl, momu(A)-momumepasbl, noau(U)-nmomumepassr u monu(G)-momumepassl. PHK-uraser
wm JHK-nuraser mMoryt mo0aBisiTh MOHOHYKJIEOTHIBI, AMHYKJIEOTHAbI, TPUHYKJIEOTHUIIBI HJIH
OJIMTOHYKJIEOTH/IBI, TPEANMOUTHTEIFHO OHU JODABISIOT MOHOHYKJIEOTHIBI, AUHYKJIEOTHIBI,
TpuHykieoTHabl. [IpennouruTensueie urasel npeacraBisitor codboii T4 PHK-nurasy unun T7 PHK-
nurasy. YkasaHHble JiUrasbl MoryT 3¢dekTHBHO n00aBnaTe xBoct kK Mmatpuie PHK, koropas
comepskut 2'-O-metun Ha 3’-koHLEBOM HykJeotuzae. IlpemmoururensHo, utoOsr PHK-mmrasa
ucnonb3oBajia nupodochar AUMHYKIEOTHAA B  KadecTBe cyOcTpara s 100OaBlieHHs
MOHOHYKJIEOTHIOB.

Ortan ¢) BKIOYAET TUOPUOM3ALMIO WHHUIHHPYIOIIETO OJIMTOHYKJIEOTHAA C paHee
n00aBJIEHHOW MOC/IEIOBATEILHOCTRIO HYKJIEOTHIOB. JIaHHBIH 3Tam MPEANOYTHTENHHO BKJIIOUAET
MOBBIIIEHHE TEMIIEPATYPhI, TO3BOJISIIOIIee 00pPa30BaHHE Mapbl OCHOBAHUI MEKIY HHHLIUUPYIOLIHM
OJIMTOHYKJIEOTHIOM U [00ABJSIEMBIMH TOCJEI0BATENbHBIME HYKJIEOTHAAMHU. JIOMOMHUTENBHO K
MOCJIEIOBATENIbHOCTH, CHOCOOHON TuUOpUaN30BaThCs C O00ABISEMBIMH  MOCIEI0BATEIbHBIMH
HYKJIEOTHIAMH, WHHULHUHPYIOLIUA OJMIOHYKJIEOTH]] BKJIFOYAET IOMOJHHUTENEHYIO ONpPEnesIEeHHYIO
MOCJIEIOBATENIbHOCTb, MPEANOYTHTENBHO 5’ -KOHLEBYIO, KOTOPYKO MOYKHO HCIOJb30BaTh IS
cneunuyueckoll ruOpHAN3ALKU C APYTHMM OJMIOHYKJIEOTHIOM, HAmpuUMep, C OJHTOHYKJIEOTHIOM

st TIIP-ammmmdukanuu. JlnuHa >TOW YacTH NPEANOUTHTENBHO coctaBisieT or 5 mo 100
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HYKJIOTHI0B. [IpemoyTHTeNnsHO 3Ta 4acTh JOMOJHUTENBHO CONEPIKUT TaK HA3BIBAEMYIO CTPYKTYPY
«Kproukay Ha 3’-koHIEe. Kprouok NpeamodTHTENbHO MPEACTaBIseT COOOH HYKJIEOTHI, KOTOPBIi
OTIIMYEH OT HYKJIEOTHUIIOB, CIOCOOHBIX THOPHAM30BAThHCS C A00ABIIIEMBIMU IMOCJIEIOBATEbHBIMU
HYKJICOTUIAMH, W CIYKAT [ TO3WLHOHUPOBAHUS HWHUIMHPYIOIIErO  OJMTOHYKJICOTHA
HEMOCPEICTBEHHO HA 5’-KOHLIE MOCJIEeIOBATENBbHBIX HYKJIEOTHIOB, NJOOABIIEHHBIX Ha dTame b), uiu
Omu3ko k Hemy. IIpennouTHTENbHO WHULMHPYIOLIHA OJMMIOHYKJIEOTU, MPUMEHSIEMbIH B Crocobe

COITIACHO HACTOALIEMY I/I306peTeHI/IIO, COOCPIKUT CIICAYIOIUEC SJIEMCHTEI ITOCTICA0OBATCIIBHOCTH

37-Wn-X-Yn-Z10-Q¢-Z2-5°,

B KaXKIOM ciiydae He3aBucuMo BeiOpan u3 dA, dG dC, dT u dU;
BeiOpan u3 dA, dG dC, dT, dU, rA, rG rC, 1T u rU,

_,
< X% 2 3

npeacTaBisieT coOOI MOIMHYKJIEOTH [UIMHON O MeHbiuell Mepe 10 HyKJI€OTHIOB, KOTOPBII
Ha 80% mocnenoBarenbHOCTH MM OoOjiee COCTOUT W3 HIASHTUYHBIX HYKJIEOTHAOB HJIH
nuHYKIeoTuaoB, BeiOpanubix u3 dA, dG dC, dT, dU, rA, rG rC, 1T, rU, AC, AG AT, AU,
CA, CG CT, CU, GA, GC, GT, GU, TA, TC, TG TU, AA, CC, GG TT, UU, UA, UC, UG u
UT, u xoroperit Ha apyrue 20% mociaenoBaTeIbHOCTH WM MEHEee COCTOMT U3 HYKJIEOTHIOB
WA JUHYKJIEOTHIOB, KOTOPbIE OTJIHYHBI OT OCHOBHOTO HYKJIEOTHIA WJIH IUHYKJIEOTHIA W
takske BeiOpanel u3 dA, dG dC, dT, dU, rA, rG rC, 1T, rU, AC, AG AT, AU, CA, CG CT,
CU, GA, GC, GT, GU, TA, TC, TG TU, AA, CC, GG TT, UU, UA, UC, UG w/unu UT, npu
YCJIOBHH, 4YTO X OTIHYEH OT HYKJIEOTHIAa WM IUHYKJIEOTHIA, KOTOPBIH COCTaBJISIET
OOJBIIIYIO YacCTh Y

Q NpeacTaBisieT COOOH MOC/IENOBAaTEbHOCTh HAYIIMX APYr 32 JPYrOM BBIPOJKIEHHBIX
(neomnos3Haunbix) ocHoBauuii JJHK, npennoururensuo Beidpanueix u3 N, V, H, D, B u J, roe
N npencraBiser coOOH MPOAYKT BKITIOYEHHST HYKJIEOTHOA U3 dKkBUMOINsIpHO cmecu dA, dT,
dC u dG; B npencrasnsier co00i MPOMYKT BKIIFOUEHHUS] HYKJIEOTH 1A U3 SKBUMOJIIPHOW CMECH
dT, dC u dG; D npencrasnsier co00il TPOAYKT BKIIIOYEHHS HYKJIEOTHIA U3 SKBUMOJISPHON
cmecu dA, dT u dG; H mnpencraenser coOOH NPOAYKT BKJIIOUEHHS HYKJIEOTHAA U3
skeumonsipHori cmecu dA, dT u dC;, V mnpeacraensier co0oW MPOAYKT BKIIKOYEHUS
Hykineotuna u3 skBumossipuoi cmecu dA, dC u dG J mpencraenser coOoif mpoayKT

BKJIFOUeHHs1 Hykieotuaa u3 cmecu (0 - 100% dA) ¢ (0 - 100% dG), ¢ (0 - 100% dC), ¢ (O -
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100% dT), ¢ (0 - 100% dU), ¢ (0 - 100% rA), ¢ (0 - 100% rG), ¢ (0 - 100% rC), ¢ (0 - 100%
rT), ¢ (0 - 100% rU);

Z1 NpeacTaByiseT COOOW TMONMHYKJIEOTH[ JIMHONH IO MEHBbIIeH Mepe S5 HYKJIEOTHIOB C
ONpEeNeJICHHOW IOCHeAOBaTeIbHOCTBIO, IPH 3TOM YyKas3aHHas IOCIEA0BATEIbHOCTh
ommuaercs OT Wm-X-Yn MNpPEAnoYTUTENbHO YKAa3aHHAs MOCIEN0BATEILHOCTD TAaKiKe
omuaetrcsa ot Q¢ —Z2s;

72 NpeacTaByisieT COOOW MONMHYKJICOTHH [JIMHOH IO MEHbIIeH Mepe S5 HYKJIEOTHIOB C

OIpeNIeNIEeHHON MOC/IeN0BaTeIbHOCTBIO, IIPU 3TOM YKa3aHHAsl MOC/IENOBATEIbHOCTh OTIIMYAETCS OT

Wm-X-Yn-Z1,-Qy;

m npencrapisier co0oit nenoe uncyio ot 0 1o 6, te. 0, 1, 2, 3, 4, 5 unu 6;

n npencTapisier codoit nenoe uncio or 10 mo 100, ecnu Y BoiOpan us dA, dG dC, dT, dU, rA,
rG, rC, rT, u rU, uenoe uucno or 5 no 50, ecmu Y BoiOpan u3 AC, AG AT, AU, CA, CG CT,
CU, GA, GC, GT, GU, TA, TC, TG TU, AA, CC, GG TT, UU, UA, UC, UG u UT,

0 npexncrasiser coboit 0 wim 1;
s npexncragisier codbou O wm 1; u
t npencrasisieT coboi menoe urcio ot 0 1o 6, te. 0, 1,2, 3, 4, 5 wnu 6.

Y mnpencraeiasier coOOH YacTh HMHHULIMHUPYIOIIETO OJMIOHYKJIEOTHIA, KOTOpasi CIOCOOHA
rHOPUIM30BATECS C MPUCOENMHEHHBIMH IOCJIEIOBATEIbHBIME HYKJIEHHOBBIMH KHCIOTAMHU. Takum
00pa3oM MPEANnOYTUTEIBHO, YTOOBI KOMIJIEMEHTAPHOCTD MOCIENOBATENILHOCTH Y C 100aBIIEHHBIMHU
HYKJIEMHOBBIMH KHCJIOTAMH COCTaBsuia mo MeHbled mepe 90 %. CrnenmoBaTensHO, ee JIMHA
MPENNOYTUTEBHO COOTBETCTBYET JUIHHE IOOABIIEHHBIX IMOCIIENOBATENLHBIX HYKJIEOTHIIOB, Oolee
npeanoututenbHo mymHe oT 10 no 100 mykneorunos, te. 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60,
65, 70, 75, 80, 85, 90, 95 wnu 100 HyKJI€OTHIOB. ABTOPBI HACTOSIIErO U300PETEHHST OOHAPYKHITH,
YTO KOPOTKHMH Y YJIydIIaeT JOCTOBEPHOCTh CEKBEHHPOBAHHS. TeM HE MeEHee, IUIs TOro, 4TOoOBI
MO3BOJIUTh THOPUIU3ANUIO, MPEAMOYTHTENBLHO MPU CTPOTHX YCIOBHSIX, MPENMOUTHTENBHO, YTOOBI
mHa Y cocraeisa ot 11 go 50, 6onee npeamnourutensHo ot 12 no 40, 6oee mpeanouTHTENLHO OT
13 o 30 u Haubonee npeanOYTUTENLHO OT 14 10 20 HYKJIEOTHIOB.

ABTOpPBI HACTOSIILErO W300pEeTeHUs: OOHAPYIKHIIH, YTO MPUCYTCTBHE HEOONBIIEr0 KOJIUYECTBA
HEUJECHTHYHBIX HYKJIEOTHIOB H/WJM JUHYKJIEOTHUIIOB YJIYYIIAET JOCTOBEPHOCTh CEKBEHHPOBAHUSL.
Takum 00pa3oM MPEANOYTUTENBHO, YTOOBI MOCIIENOBATENLHOCTE Y COCTOSUIA U3 110 MEHBIIEH Mepe
80% MIEHTHYHBIX HYKJIEOTHIOB /MM TUHYKJIEOTUIOB, BeiOpanHbix U3 dA, dG dC, dT, dU, rA, rG
rC, 1T, rU, AC, AG AT, AU, CA, CG CT, CU, GA, GC, GT, GU, TA, TC, TG TU, AA, CC, GG TT,
UU, UA, UC, UG u UT, npu stom npyrue 20% moCienoBaTEILHOCTH WM MEHEe COCTOAT W3
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HYKJIEOTUJIOB WJHM JUHYKJIEOTHIOB, KOTOpble OTJIHYHBI OT OCHOBHOTO HYKJIEOTHIA W/HJIH
miHyKIeoTHaa U takke BeiOpansl u3 dA, dG dC, dT, dU, rA, rG rC, 1T, rU, AC, AG AT, AU, CA,
CG CT, CU, GA, GC, GT, GU, TA, TC, TG TU, AA, CC, GG TT, UU, UA, UC, UGu UT B
NPEONOYTUTEILHOM BapHAHTE peajM3allK YKa3aHHbIe OCHOBHBIE HYKJICOTHUIBI MPEACTABISIOT
cobori A w/umu T. B npyrom mpennoyTHTEIbHOM BapHAaHTE PeaI3alid YKA3aHHBIE HYKJIEOTH]IBI
npeacTaBissioT coboit aunykimeotunasl, npennourutenbHo AA, TT, AT uma TA. B ppyrom
NPEQOYTUTEILHOM BapUAHTE PeaM3ali BTOPOCTENEHHbIE HYKJICOTHABI MPeacTaBisitoT coboit C
wnum G B gpyroMm npennodTUTENBHOM BAapUAHTE pEATHM3aLHMH  YKA3aHHBIE HYKJICOTH]IBI
NPENCTaBisAOT coboit  munykieotunsl, mnpemmnouturensho CC, GG CG w/wumn GC B
IpennouTuTeIbHOM BapuaHTe peammszanuu oT 80% no 99% mnocnenoBarenbHOCTH Y COCTOMT U3
UIEHTUYHBIX HYKJICOTHIOB W/WJIM AUHYKJIEOTHIOB, Oosee mpennodyrutesbHo ot 85% mo 95% (mwis
CMeHUAIICTa OYEBUHO, YTO B JAHHOM Cilydae “‘n” AOJDKeH ObITh paBeH Mo MeHblued mepe 20),
oonee mpeamoututTebHO OT 88% 1m0 92% u Hambosee mpennmouTHTENBHO TpUOIH3UTEIBHO 90%.
Takum o6paszom, Y B TUIHYHOM MPEINOYTHUTEHHOM BapUaHTE peaslM3aluud MOXKET comepxars 9
Hykieotu1oB T u omus Hykieotun G i C win 14 mykneorunos T u ogun vykieotun G um C.

B canyuasx, xorma Y COOep)KMT ONMH WJIM ABa PA3IMUHBIX HYKJIEOTHIA, MPEIIOYTHTEIBHO,
yto0ObI naHHbIH(-€) HykaeoTHa(b) ObLI(H) pacmonoxkeH(bl) mocepeaune Y win OJU3KO K Hell (T.e. B
npenenax ot 1 10 4 OCHOBaHMIA OT HeEe).

B ngpyrom mnpeamouTHTENPHOM BapUaHTE peajM3alii BTOPOTO AaCHeKTa HACTOSIIErO
H300peTeHrsT TPENIOUTUTENBHO, 4YTOOBI Y MPENCTaBIs COOOH IOCIEIOBATENIbHBIA yYaCTOK
HYKJIEOTHJIOB, COCTOSIIMHN TOIRKO U3 T, u n Haxomuyics B auamna3oHe ot 10 mo 60, te. 50, 45, 40, 35,
34, 33, 32, 31, 30, 29, 28, 27, 26, 25, 24, 23, 22, 21, 20, 19, 18, 17, 16, 15, 14, 13, 12, 11 wm 10,
oonee mpemmoururenbHo ot 11 mo 50, Oomee mnpemmoututensHo ot 12 mo 40, OGonee
npeanoututenbHo ot 13 o 30 u Hanbonee npeanourutensHo OT 14 no 20. bonee npeamnodTuTesHO
n npencrasisier coboit 30, 20, 16 umu 15. Haubonee mpeamnodTuTenbHO, 4TOOBI N MPENCTABIISLI
coboti 20 unu 16. B xavecTBe anbTepHATUBBI JAHHOMY MPEANOYTHTEIPHOMY BapUAHTY peaji3aluu
Y conmepsKUT OAWH WK ABa OTJMYHBIX HYKJIEOTHAA, mpeanoututensio G wmm C.

B anbTepHATHBHOM MPEANOUTHTENFHOM BapHAHTE pPeEaM3alid IMOCIEeI0BATENbHOCTE Y
npeacTaBisieT cOOOI MOCIeI0BaTENbHBIN YYaCTOK HYKJIEOTHIOB, COCTOSLIHI TONBKO U3 T, He cunTas
omHOro uiau ayx ocratkoe G u/umu C.

Z1 npencraBiser coOOW YaCTh MHUIMHUPYIOIIETO OJMTOHYKJIEOTHIA, KOTOPYIO HCIIONb3YIOT
NOCJie CHHTE3a [ABYXLEMOYEUHOW MOJIEKY/IbI HYKJIEWHOBOH KHCJIOTBI, YTOOBI MO3BOJHMTH CaWT-

cnenupuYecKyr0 THOPUOM3AIMI0 C APYTUM  OJMICOHYKJIEOTHaOM. Takum  obpasom, Z1
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NPEaNOYTUTENBHO TPEACTABIIsIET COOOW OMPENeNeHHYIO MOCIeI0BATEIbHOCTh, N00aBIsIeMyO K 3’-
KOHIy HYKJIEHHOBOM KHCJIOTBI, coeprkalieiics B obpasue. JlyimHa Z1 cOCTaBIsSeT MO MEHBIIEH Mepe
5 HyKJIEOTHIOB, OoJiee MPEANOYTUTEIHHO HAXOAUTCS B Auamna3oHe ot 5 no 50 Hykyieotunos, Oonee
npeanoutuTeabHo B nuanazoHe ot 10 mo 30 HykieotumoB. [[uHY BBIOMpAIOT TakKuM OOpa3oM,
yTOOBI TpaiiMep Mor creuuduuHo rubpumuszoBathcs ¢ Z1 B mocienyroumx peakiusx [1LP-
ammmpukanuu. B mpeanouTuTeNsHOM BapUaHTE peasiM3alii MOCIeA0BATEIbHOCTh HYKJICHHOBOM
kucsoTel Z1 BeiOupatoT u3 rpymnmel, coctosuieit u3 SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3,
SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9,
SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO:
15 u SEQ ID NO: 16.

Ilpennourutensuo Z1 He umeHTHYUEH Z2.

Z2 npencrapisieT coOOW YaCTh MHUIHHPYIOIIETO OJIMTOHYKJIEOTHIA, KOTOPYIO HCIIOIB3YIOT
[OCe CHHTE3a [BYXLEMOYEUHOW MOJIEKYJbl HYKJIEHHOBOH KHCIIOTBI, YTOOBI IMO3BOJIMTH CAaNT-
cnenu(pUyUecKyr0 THOPUAM3ALMIO C JOPYTHM  OJUTOHYKJIEOTHAOM. Takum  obpaszom, Z2
OPEANOUYTHTENEHO MPEACTaBIsIeT COOOH ONMpeneNeHHYIO MOCIEeN0BaTEIbHOCTh, 100aBIseMyto K 3’-
KOHITY HYKJISHHOBOH KHCIIOTBI, Cofeprkaiueiics B obpasie. JlinHa Z2 coCTaBisieT 10 MEHbLIEH Mepe
5 HyKJI€OTHIOB, OoJIee MPEAMOYTUTEILHO HAXOMUTCS B auanasoHe ot 5 10 50 HykjieoTunos, Oojee
npennouTuTeapbHO B nuamnazoHe ot 10 mo 30 HykieotumoB. [[nuHY BBIOMpAIOT TaKUM OOPa3oM,
yTOOBI TpaiiMep Mor crenuduuno rubpumuszoBatecs ¢ Z1 B mocienyrommx peakiusx ITLP-
amrunuKau. B mpeamouTuTeNsHOM BapHaHTE peai3allii MOCIIEe0BATEIbHOCTh HYKJIEHHOBOM
KHUCIIOTHI Z2 BbIOMpatoT u3 rpymsl, cocrosmeit u3 SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3,
SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9,
SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO:
15 u SEQ ID NO: 16 unu COOTBETCTBYIOIIEH OCIEN0BATENLHOCTH.

IIpeanournrensHo Z2 He uaeHTHYEH Z.1.

Bxatouenne ot 1 mo 6, Gomee mpemmoututenbHo oT 2 mo 4, te. 1, 2, 3, 4, 5 wm 6
MOCJIEAOBATENbHBIX HEOAHO3HAYHBIX OCHOBAHUM B IpaiiMep, T.e. Mexxkay Z1 u Z2, no3BOJIUT yaassiTh
IIP-nybonukatel u3 oubmoreku. Ilpenmoururensao Q mpenacTaBisieT coOOM MOCIENOBATENBHOCTD
UAYIIUX OPYT 32 APYTOM BBIPOXKAEHHBIX (HeomHo3HauHbix) ocHoBauuit JIHK, npeamoututensHo B
Ka)KZIOM ciydae HezaBucuMO, BeiOpanubix w3 N, V, H, D, B u J, rme N npencrasnsier co00i mpoayKT
BKJIIOUEHUsT Hykjeotuna u3 sxBumonsspuoit cmecu dA, dT, dC u dG; B mpencraemser coboii
OPOAYKT BKJIKOUEHHUs1 HykjeoTuaa u3 sksumosisipHoit cmecu dT, dC u dG; D mpencrasnser coboi

NPOAYKT BKJIFOUEHHUs] Hykjieotuaa u3 sxkeumossipHon cmecu dA, dT u dG; H nmpencrasisier coboi
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NPOAYKT BKJIOUEHUs] HyKjeoTuna u3 sxsumossipHoi cmecu dA, dT u dC; V mpencrasnser coboit
NPOAYKT BKJIIOYEHHs HykKJieotuaa u3 skBumossipHoi cmecu dA, dC u dG J npencraensier coboi
NPOAYKT BKJIIOUeHUs1 Hykyieotuaa u3 cmecu (0 - 100% dA) ¢ (0 - 100% dG), ¢ (0 - 100% dC), c (O -
100% dT), ¢ (0 - 100% dU), ¢ (0 - 100% rA), ¢ (0 - 100% rG), ¢ (0 - 100% rC), ¢ (0 - 100% rT), ¢ (O
- 100% rU). BxiroyeHune mnoOC/eOBAaTENbHBIX HEOAHO3HAUHBIX OCHOBAHHMI B HHHULUUPYIOLIHHA
OJIMTOHYKJIEOTHZ NPEONOYTUTENbHO, TaK Kak 3TO mo3BoyisieT ynajsate [IP-nyOnukatel u3
nonydennoit oubmuorexkn JIHK. Haubonee npenmoutrutenbHO, uToObl Q ObLT PacmOOKEH MEXKIY
Z1 u Z2 u npencrasisin coboit N. Ilpenmouturensno Q mpencrasnser codorr N, u t paBeH mo
MeHbIIel Mepe 2, 6osiee TPeAnOYTHTENLHO PABEH 110 MEHBLIEH Mepe 4.

B apyrom npennodyTuTenbHOM BapuaHTe peanuszanuu cymMma t u s paBHa O, Hanpumep, Z2 u
Q oTCyTCTBYIOT.

Ocobenno IPeAroUTU TeIbHbIE IpUMepbI UHUIIU PYIOLIEro OJINTOHYKJIEOTU A
PEICTABIISIOT COOON HYKJIEOTHIBI C MOCIen0BaTeIbHOCTIMH, cooTBeTcTBYOmMMA SEQ ID NO: 17,
SEQ ID NO: 18, SEQ ID NO: 19 u SEQ ID NO: 20.

Kak TONbKO MHULIUHUPYIOLIHIA OJUTOHYKJIEOTH ] THOPHIN30BaJICS, €ro 3’-KOHel YIJIHHSIETCS
zapucsmert or marpuusl JHK- mmm PHK-mommmepasoi, mpemmoururensno JIHK wmm PHK
MOJINMEPA30i, y KOTOPOH TakKe €CTh aKTHBHOCTh KOHIIEBOM TpaHc(epaswl. IIpenmoururensHbie
npuUMepsl Takux (pepMEHTOB MpPEACTaBIsIOT co0oit oOpatHbie Tpanckpumntassl (OT), B vacTHOCTH,
OT MMLV. Tlocne Toro, kak AOCTUTAETCs KOHeL MaTpwibl, 3aBucsmas ot marpuusl [JHK- wmu
PHK-nonumepaza HCIONIb3yeT CBOK AaKTUBHOCTh KOHLEBOH TpaHCdepasbl, YTOObI I100ABHTH
JOTOJTHUTEIbHbIE HYKJIEOTHUIbI HE3aBHCHMBIM OT MATpHIlbl crocodbom. Takum oOpa3oM, MpOAyKT
JTama C) mpencrtamiser coboil aByxuenoueuHyro HykienHoByio kucioty (JIHK/JTHK, PHK/PHK
w [JHK/PHK) ¢ BeicTymmom Ha 3’-KOHLIE BHOBb CHHTE3UPOBAHHOMW Lemnu. [IpeanodyrutensHo aTuHa
TAKOTO BBICTYIIA COCTABJISIET IO MEHbIEeH Mepe | HYKJIEOTH, MPEeaOYTHTENLHO 110 MEHbIIEH Mepe
3 wykneornpa. llpennmodruTenbHO IMaHHBIE HYKJIEOTHIBI HASHTUYHBL [IpenmodrutrensHO OHU
BeiOpansl u3 dA, dC, dG dT, rA, rC, rG u rU, Haubonee npeamoyTUTENLHO MPEACTABIIAIOT COOOM
dC. Takum o0pa3om, 0COOEHHO MPEANOYTUTENBHBIH BBICTYI COCTOMT M3 HEMPEPBIBHOIO y4acTKa
TpeX HYKJIEOTUIAOB LIUTO3HHOB.

Ha otane d) onuronykieorun, mnepexnmodaromuii marpuny, (OIIM) rubpumnsyercs ¢
OPOAYKTOM 3Tama ), KOTOphlid mo3BossieT 3aBucsiieir ot marpuibl [JHK- win PHK-nommmepase,
NPEaNOYTUTENLHO O0OPATHOW TPAHCKPHUIITA3e, NOOABISATh ONPEaEIEHHYIO MOCIEA0BATEIBHOCTD K 5 -
KOHIIY YKa3aHHOHN OAHOIIEITOYEYHON MJIN JIBYXIIETIOUYEUHON HYKJIEMHOBOW KHUCIIOTHI, COAEPKAIENnCs B

oOpasite. ITOro H0OMBAIOTCSA MYyTEM JOMOJHUTENBHOIO YIJHHHEHHS 3’ -KOHIA [EMU HYKJIEHHOBOMN
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KUCJIOThI, CHHTE3UPOBAHHON Ha 3Tamne ). TepMHUH “ONIMTOHYKJIECOTH, MEPEKITIOYAIOIUN MaTpuLy ,
HCHOJIL3YIOT IO OTHOIICHHWIO K OJHMIOHYKJICOTHIHON MAaTpulle, Ha KOTOPYIO MEpeKIIouaeTCs
AKTHBHOCTb TMOJMMEpa3bl C WCXOAHOH MAaTpULbl (HAMPHMEP, C ONHOLEMOUEYHOW HYKJIEHHOBOM
KUCJIOTHI, HAXOASIIEHCs: B 0Opasie COrJIaCHO HACTOsIIeMy H300peTeHuio). B HekoTopoM BapuaHTe
peay3aniy HACTOSIIEro H300pETeH sl OJIMTOHYKJICOTH]T, TIEPEKITIOUAIOLIUI MATPHILY, TPEACTABIISET
cobori rubpunnsiii onuronykieotnn JHK/PHK, koTopbiii HCIONB3yeTCs 3aBHCALIEH OT MATPULBI
JHK- wm PHK-nomumepaszoii, npeamouturensHo OT, mpemmouturensro OT MMLV, s
MPOAOJUKEHUsT OOPATHOM TPAHCKPUIILMU MOCE TOro, Kak depment, npeanoututenbio OT MMLYV,
JOCTUTaeT 5’ -KOHIA MATPHULIbI HYKJIEMHOBOW KHCJIOTHI U JO0ABIISIET MOCPEACTBOM CBOEH aKTUBHOCTH
KOHIIEBOW TpaHcdepas3bl HyKieoTu sl Ha 3’-koHue cuHTedupoBanHoi nenu k/IHK wim xPHK, Te.
He3aBucuMO OT marpuubl 3 ’-koHen OIIM rubpummsyercs ¢ HyKJI€OTHAAMH, J00ABIEHHBIMH
AKTHBHOCTBIO KOHIIEBOW TpaHchepassl 3apucsmeid ot marpuipbl JJHK- umn PHK-mommmepassr,
s¢dexruBHo ymmHss S’ -konen marpuunon [JHK umn PHK u Takum 00pa3om mo3BoJisisi 3aBHCSIIEH
or marpuusl JJHK- wim PHK-nomumepase, npeanouturensio OT, Gonee mpeamoururensuo OT
MMLYV, ocyiiecTBisate OOpaTHYKO TPAHCKPHUILHUKO Takke octanbHOW S5’-yactu OIIM, kotopast
COIEP’KUT OMPENETIEHHYIO MOCIIEN0BATENIbHOCTh, KOTOPYIO HY)KHO TO0ABUTH K 5’-KOHIY MATPHUIIBI
HYKJIEMHOBOW KUCJIOTHI. Kak OnmucaHo BhIlIe B OTHOLIEHUH HHULMHPYIOLIETO OJIMTOHYKJIEOTHU A, 3Ta
onpeneNeHHasi  MMOCJAENOBAaTEIbHOCTH He  Oydmer  rHOpUAM30BATHCS C  HHULHHPYIOLIEH
OJIUTOHYKJIEOTHAHOHN MOCJIEIOBATEIbHOCTBIO MM C KOMILIEMEHTAPHOH el TOCJIeIOBATEIbHOCTBIO H
NPEIMOYTUTENBHO TAKKE HEe OyIeT rHOPHAM30BATHCS C MOCIENOBATEILHOCTSIMU, MIPUCYTCTBYIOLIHMHE
B HYKJIEHHOBOW KHCJIOTE, comepskaiieiics B oOpasme. IIpemmoutuTensHo, OHAa He Oymer
ruOpHUIN30BaTLCS MIPH YCIIOBHSIX, KOTOPbIE OOBIYHO MCIOJB3YIOTCS MPH MOCenyomei oopadboTke
JIBYXLEMOUEUHOW HYKJIEHHOBON KHCJIOTBI, KOTOpas SBJISETCS MPOAYKTOM Crmocoba COracHoO
HacTosIEeMY u300peTeHHio, B yactHoctH, npu IIL[P wim ompeneneHuu MOCIEIOBATEIHHOCTH.
Crnenuanuct B AaHHOW OONACTH TEXHUKU XOPOLIO OCBEIOMJIEH O TOM, KaK BbIOpATh MOIXOSALIHE
MOCJIeIOBATENIEHOCTH, KOTOPbIE MOTYT CIYKHTh B KaueCTBE ONPEIESISHHOW IMOCIEAOBATENbHOCTH
OIIM. Bonee toro, OIIM conep:ut Ha 3’ -KOHILIE OWH HJIH OOJiee HYKJIEOTUIOB, MPEANOUTHTEIBHO
pUOOHYKJIEOTHIOB, KOTOPbIE KOMILJIEMEHTAPHBI HYKJIEOTHIAM, 0OaBJsseMbIM (hepMEeHTOM OOpaTHOI
TpaHcKpunTasoi Ha dtane c). [Ipennoututensao OIIM conepskut Ha 3’ -kone ot 1 go 10, te. 1, 2,
3,4,5,6,7,8, 9 wm 10, npeanodTuTeILHO 3 MOCIENOBATENBHBIX HYKJIEOTHAA, TPEANOUYTHTEIEHO
pubonykieoruna. IlpenmoutuTensHo, 4ToObl Mpu M00AaBIEHHH IBYX WM OoOJiee HYKIEOTHIIOB

JaHHBIC HYKJICOTHU ObI ObLIH UIOCHTHYHBEI.
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B mpennourutensHoMm Bapuante peanm3anuu OITM, npumeHsieMblii B coco0e COMIacHO

HACTOAIEMY I/I306peTeHI/IIO, NpeacCTaBJICH CIICAYIOIIUMHA JICMCHTaAMU IMOCJICAOBATCIIBHOCTHU
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NpeacTaBisieT COOON XUMHUYECKYIO TPYINY, BEIOPAHHYIO M3 TPYIIIBI, COCTOSIIEH U3 OCTATKA

aMHHa, 6I/IOTI/IHa, rMUOepruHa, XOJECTCPpUHA, AUTOKCHUICHHUHA, (bTopa UM MnNpOUu3BOAHBIX

HYKJIEOTH A, BKJTIOUAst HYKJIEOTHIbI Oe3 a30THCTBIX OCHOBAaHUH,
I IE30KCHPUOOHYKIIEOTHIBI, 3’-1e30KCUHYKIIEOTH IIbI, 2’-e30KCUUHORHH, 2’-
JIe30KCHyPH/IHH;

npezacraBisierT coOOW H3BECTHYIO OJIMTOHYKJIEOTHAHYIO MTOCIEN0BATEEHOCTE;

npeacraBisier coOOW MOCIENOBATENbHOCTh HAYIIUX OPYr 32 JAPYrOM BBIPOKAEHHBIX
(neonno3Haunbix) ocHoBaumii JIHK, npennouturensuo BeiOpanusix u3 N, V, H, D, B u J, rae
N npexncrapisieT COOON MPOMYKT BKIIOUEHUs HYKJIEOTHUIA U3 SKBUMONIspHOU cmecH dA, dT,
dC u dG; B npencrassier co00# MPOMYKT BKJIFOUEHHS HYKJIEOTHIA U3 SKBUMOJISIPHONU CMECH
dT, dC u dG; D npencrasnser co0oil MPOAYKT BKJIFOUEHHS] HYKJIEOTHOA M3 SKBUMOJISPHOMN
cmecu dA, dT u dG;, H mnpencraenser coOOH NPOAYKT BKJFOUEHHS HYKJIEOTHAA U3
skpumosisipHoii cmecu dA, dT u dC, V mnpencrapnsier co0oi MPOAYKT BKIIFOYEHUSI
Hykieotuna us skBumossipuoil cmecu dA, dC u dG J mpencraenser coOOi MPOIyKT
BKJITOueHHs1 Hykieotuaa u3 cmecu (0 - 100% dA) ¢ (0 - 100% dG), ¢ (0 - 100% dC), ¢ (O -
100% dT), ¢ (0 - 100% dU), ¢ (0 - 100% rA), ¢ (0 - 100% rG), ¢ (0 - 100% rC), ¢ (0 - 100%
T), ¢ (0 - 100% rU);

npencraBisier cobol puOOHYKIIEOTH T, BRIOPaHHBIA U3 TPyl cocrosieid u3 AMP, CMP,
GMP, TMP u UMP,

npeacTaBisieT cOOOH XUMHUECKYIO TPYIIITY, BEIOPAHHYIO W3 PYIINbIL, COCTOSIIEN U3 OCTATKA
aMHHa, OHOTHHA, [JIMLEPHHA, XOJeCTEpUHa, MAWTOKCcUreHuHa, Qocdara, ¢ropa wmm
OPOM3BOAHBIX  HYKJIEOTHAA, BKJIKOUAs HYKJIEOTHABI 0€3  a30THCTBIX  OCHOBaHUM,
U IE30KCHPUOOHYKIIEOTH IbI, 3’-1e30KCHUHYKIIEOTH TbI, 2’-Ne30KCUUHO3KH, 2’-
NE30KCHYPHIHIH;

npencrasisieT coboit nenoe uncio ot 0 1o 6, te. 0, 1,2, 3, 4, 5 unu 6;

npencrapisier codoit nenoe uncio ot 0 mo 10, te. 0, 1,2, 3,4, 5,6, 7, 8,9 unu 10;

npencrapisier oot 1eioe Ynclio, paBHOE MO MeHbIeH Mepe 1; u
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r npencrapisier codoi nenoe uncio ot 0 mo 10, te. 0, 1,2, 3,4, 5,6, 7, 8,9 unu 10.

Jnst cnenmanucra O4eBHIHO, UTO B CIy4asiX, KOrZia BKJIFOUEHO HEOJHO3HAUYHOE OCHOBAaHHE,
OaHHBIM TyHKT (opMmynasl u3o0peTeHus ¢aktudyecku oTHocuTcs Kk cmecun OIIM, koropbie
OTIIMYAIOTCSA IO TOCJIEIOBATEILHOCTH HEOMHO3HAUHBIM OCHOBAaHHUEM, MPH 3TOM OTHOCHTENBHBIN
U30BITOK ONHOTO HYKJIEOTHIA HAJ [PYTUM OINPENeSIFOT MO COOTBETCTBYIOIIEMY MOJISIPHOMY
OTHOILIEHUIO HYKJIEOTUIOB B CMECH HYKJICOTUIOB, UCIOIB3YEMOU AJIsi CHHTE3a TAHHOTO MOJIOKEHHS
Hykaeotuaa B OIIM.

HobaBnenne OonplIOW XUMHYECKOW rpynmbl  (Hampumep, OWOTHHA, HECKOJBKHX
HYKJIEOTUZIOB 0€3 a30THCTBIX OCHOBaHHH, (UIyOpeCLEeHTHOro Kpacutens U T.ha.) K 5 -konny OIIM
YMEHBIIAET BEPOSTHOCTb COOBITMH BTOPHUHOTO MEPEKJIIOYEHHS MATPHIBl, H, TAaKUM 00pa3oM,
ymeHnbinaer Bcrpedaemocts JIHK-mpoaykToB, comeprkamumx ase wiu Oosiee KOMUHM S’ -KOHIIEBOI
nocnenosatenbHocTy. [Ipennourutensuo X npeacrasisier coO0i OMOTHH.

Y npexacraBiser co0OW  HM3BECTHYIO  IOCIEIOBATENILHOCTb, TAaK)Ke€  HA3bIBAEMYIO
ONpPEIESICHHOW MOCIENOBATEIbHOCTRIO, W TaKUM 00pa3oM J00aBiiseT MOCIeNOBATEIbHOCTh
HYKJICOTUJIOB K 5’-KOHLY HYKJIEMHOBOH KHCJIOTBI COIVIACHO OTalmy a) M BIOCIEICTBHH B
IBYXIIEMOUEUHYI0 HYKJIIEHHOBYIO KHCJIOTY, IOJIyYEHHYID B CIOCOOE COIVIACHO HACTOSIIEMY
H300PETEHHIO, KOTOPYIO MOKHO HCIIOJIb30BaTh B MOCJIEAYIOUINX 3TAaNaxX OTAEIbHO HJIH B COUETAHHH
C OIpEeIEIEHHON MOC/IEN0BATEIbHOCTHIO HYKJIEMHOBBIX KUCIIOT, JOOABIEHHOH K 3’ -KOHIY OIHO- HJIH
IBYXLEMTOUEUHOW HYKJIEMHOBOW KHCJIOThI Ha JTarme b), Hampumep, 4uTOOBI aMIUTM(PULHPOBATH,
OOHApPYKUTh WM MOIU(MHUIHPOBATh IBYXIEMOYEUHYIO HYKJIEUHOBYIO KHCIIOTY, MOJIYUYEHHYIO Ha
JTame €) crmocoda CorjacHO HACTOosAIEMY H300peTeHH0. TakuM 00pa3oM MPeanOYTUTENBHO, YTOORI
y Y Obuta aiuHA, AOCTATOYHAsl Ui TOrO, YTOOBI MO3BOJHTH CHEUU(DUUHYIO THOPHIM3ALMIO
OJIMTOHYKJIEOTHIA, HAPUMep, UTHHA OT 15 1o 50 HyKJIeoTHIOoB, O0Jee MPeanoYTuTeabHO oT 20 10
40 wnykneotnaoB. [IpennmoYTUTENHHO €ro MOCJIEIOBATENbHOCTh OTJIMYAETCS OT  JIF00Oi
MOCJIeIOBATENIEHOCTH, HAXOISIIEHCS] B OOHO- WJIH IBYXLETIOYEYHON HYKJIEMHOBOW KHCIIOTE COTJIACHO
dTamy a), a Takke OT Jr0OH mnocienoBarenbHOCTH, noOaBieHHOW Kk 3’ Ha dtame b). B
MPENNOUTUTEIPHOM BapuaHTe peauzanuu Y BeiOpaH w3 rpymmsl, coctosieid uz SEQ ID NO: 1,
SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7,
SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13,
SEQ ID NO: 14, SEQ ID NO: 15 u SEQ ID NO: 16 unu cOOTBETCTBYIOIIEN MOCIEN0BATEIFHOCTH.

Bxatouenne ot 1 mo 6, Gomee mpemmoututenbHo oT 2 mo 4, te. 1, 2, 3, 4, 5 wm 6
NOCJIEIOBATENbHBIX HEOJHO3HAYHBIX OCHOBaHHMW B OOpaTHBIA mpaiimep momoskeT yaajuth I[TL[P-

nyonukarel u3 OnbOmuotekn. COOTBETCTBEHHO, B MPEANOYTHTEIBLHOM BapuaHTe peanu3auuud Q
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npenctasisiet coboit N, V, H, D, B unmu J, rne J npeacraensier coboii cMmech, comepskamyro: (O -
100% dA), ¢ (0 - 100% dA) dG ¢ (0 - 100% dA) dC, ¢ (0 - 100% dA) dT, ¢ (0 - 100% dA) dU, ¢ (O -
100% dA) rA, ¢ (0 - 100% dA) rG ¢ (0 - 100% dA) rC, ¢ (0 - 100% dA) T, c (0 - 100% dA) rU.
BxuroueHne mocienoBaTeabHbIX HEOMHO3HAYHBIX OCHOBAHHI B WHHIMHPYIOLIUH OJUTOHYKJICOTH
NPEIMOYTUTENBHO, TaK KakK 3TO mo3BosisieT yaausate [ILP-nyOnukarer u3 momyueHHOH OHOIMOTEKH
JIHK. Haubonee npenmourutensHo, 4toObl Q Obu1 pacmonoskeH Mexay Z1 u Z2 u mpencTaBlisi
cobori N. IlpemmoururensHo Q mpexacrasisier coboit N, u t paBeH mo MeHbliel mepe 2, Oonee
MPEANOUTUTENBHO PaBEH 1O MeHbllelH Mepe 4.

JobaBnenne moCiIenoBaTeNIbHBIX HEONHO3HAYHBIX OCHOBAaHUH moMmoker ymamaute I[IIIP-
nyOnukartel U3 mojydeHHou oubmoreku. [Ipeanoururensao Q npeacrapnser codboit N, u t paBeH mo
MeHbIIel Mepe 2, 6osiee IPeAnOYTHTENILHO PABEH 110 MEHbLIEH Mepe 4.

JlobaBenne XUuMHUYECKOH “Ookupyroliei” rpymmsl (Hanpumep, hochara, OMOTHHA, METHIIA,
¢dnyopecuentHoro kpacurens u T.4.) k 3 -OH-rpynme 3’-koruma OIIM npenotepainaer no0aBieHue
nojuHykyeotuaHoro xsocra k OIIM, kotopoe mpousoiiaet, ecinu 1o0aBieHHEe MOJUHYKIEOTHTHOTO
XBOCTa ¥ OOpaTHYIO TPAHCKPHUILMIO OCYLIECTBISIFOT OXHOBpeMeHHO. Takke mobaBieHue
XUMHYECKOH  “Onokupyroineit” rpymmsl Kk 3°-koHmy OIIM  ycTpaHHT  HEOOXOAMMOCTH
WHAKTUBUPOBAaTh HarpeBaHueMm HezaBucuMyro ot marpunbl JIHK- wmm PHK-nommmepasy wmum
JIMra3y, UCIOIb3YEMYIO B peakiuy H00ABIEHHs XBOCTA MEPe peakuueil 0OpaTHON TPAHCKPHUITLIUH.
Hakonern, noOaBienue xumuueckoil “Omokupyromieri” rpymnnsl kK OIIM MOXET yMEHBIIHTH
CKJIOHHOCTb K B3aWMOIEHCTBHIO C MaTpHLAMHU, HECYLIMMH HYKJeoTun rG Ha 5’ -KOHIE, NAaHHBIH
(denomen Habmonatot, korna OIIM c ueGmokupoBanubiM 3’-OH ucnons3yror Ha marpunax PHK.
IIpennourutensro, 4roObl A ObLT BBIOPaH M3 TPYIIBI, COCTOSIIEH W3 OCTaTka aMHHA, OMOTHHA,
[JIMIIEPUHA, XOJIECTEPHHA, OUrOKCHreHuHa, (ocdara, ¢Topa WM MPOU3BOAHBIX HYKJIEOTHIA,
BKJIOYAsT  HYKJIEOTHAbl 0Oe3  a30THCTBIX  OCHOBAHHMW, HAE30KCHPHUOOHYKJIEOTHABI,  3’-
NE30KCUHYKJICOTU I, 2’-Ne30KCUUHO3WH, 2’ -Ae30KCHypunauH. bomee mpenmoututenbHO A
npeacTaBisieT coOON HykJIeoTn 1 63 a30THCTOrO OCHOBAHUS, BBIOPAHHBIN U3 MPYIIIbI, COCTOSIIEN U3
dbypana 6e3 azotucroro ocHoBanus, rSpacer, Spacer 18, Spacer 9, Spacer C3 wmm Spacer C12. Ee
Oosiee TPENNOUTHUTEIBHO A COmEP)KUT Oojiee dYeM OOWH CcalT Oe3 a30THCTOr0 OCHOBAaHUS U
npeacTaeisieT coboit (ypaH Oe3 a30THCTOrO OCHOBaHHS, T.€. TPU MOCIENOBATENbHBIX (ypaHa Oe3
A30THUCTBIX OCHOBAHUH.

DTan ¢) COMIACHO HACTOSIIEMY H300PETEHHIO BKJIIOUAET THOPHAM3ALUIO WHULHHPYIOLIETO
omuronykieotuna u cuHte3 kJIHK umn kPHK ¢ momomipio moaxonsiiero ¢pepMeHTa, TaKOro Kak

oOpaTtHass TpaHCKPUITA3a, C TMOJYYEHHEM [BYXIIEMOUYEYHOH HYKJIEMHOBOH KHCIOTHL B
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NPEONOYTUTEILHOM BapHAHTE peaM3alid peakuuio A00aBlIeHHsT XBOCTAa OCYIIECTBISIFOT C
MOMOIIBIO KOHIIEBOW IEe30KCHHYKJeoTHATpaHcdepaswl (3Tam b)) u peakuuto ruOpuausanuu (dtam
C)) ¢ momoIIpI O0paTHOW TpaHCKpHUNTAa3bl. bojee mpeamouTHTeNsHO OOpaTHAs TPAHCKPUIITa3a
OHOBPEMEHHO HCIOJIb3yeT aKTHBHOCTb MOJHMEpa3bl U AKTHBHOCTb KOHLIEBOH TpaHChepasbl H,
TaKUM 00pa3oM, JAHHBIH (PEPMEHT MOKHO IIPUMEHSTh JJIs1 OCYIIECTBIIEHHs 3Tana b), a Takxke dtana
c) cmocoba cormmacHO HactosieMy u3obperenuto. Eme Oonee mnpeamoututensHO (epmeHT
O0paTHYIO TpaHCKpUITa3y BeIOHparoT u3 rpymmsl, coctosimerd u3 OT MMLYV, kotopas, Hanpumep,
noctynHa ot NEB, OT Superscript II umun OT Superscript III, kotopasi, Hanpumep, AOCTyImHA OT
Invitrogen, OT Multiscribe, xotopasi, Hanpumep, nocrynaa ot Applied Biosystems, OT SMART
MMLV umu OT SMARTScribe, xortopasi, Hampumep, moctymHa ot Clontech. B eme Oosee
npearnovYTuTeNbHOM Bapuante peanusamun ucnonb3yior OT M-MLV SuperScribe II wim OT
SMARTScribe. IlpeanmoututensHo, 4TOOBI BBHIOMpAIM MOJHUMEPA3bl, KOTOPHIE MPOSBISIIOT Kak
AKTHBHOCTb IOJIUMEPA3bI, T.€., MOT'YT CHHTE3UPOBATh KOMILIEMEHTAPHYIO HYKJIEHHOBYIO KHUCJIOTY HA
OCHOBE MATPHUYHON HYKJIEMHOBOH KHCJIOTBHI, TaK M AaKTUBHOCTh KOHIIEBOW TpaHc(epassl, T.e.
CIOCOOHBI MPH JOCTHIKEHHUH S5 -KOHIA OIHOLEMOYEYHONH HYKJICHHOBOM KHCJIOTHI MPUCOEOHHSATH
JOMOJIHUTENIbHbIE PUOO- W/UIN E€30KCUPUOOANHYKICOTH bl Oe3 MaTpulibl. [IpeanouTuTensHO OHM
criocoOHbl nobaBsaTe 1 wiu Oonee, mpexnoututenbao oT 2 mo 20, Te., 2, 3,4, 5,6, 7, 8, 9, 10, 11,
12,13, 14,15, 16, 17, 18, 19, 20, ONOJHUATENBHBIX PUOO- /WK A€30KCHPUOOTUHYKIEOTHIOB K 5 -
KOHIY OJTHOLIETIOYEYHON HYKJIEMHOBOW KHCJIOTBI, YTO MO3BOJISIET THOPHUIN3ALIHIO OJIUTOHYKJIEOTH 1A,
NEPEKITIOYAOIIEr0 MATPUILy, U 3 ’-KOHIA LEeNd HYKJIEMHOBOH KHUCJIOTHL IIpeamourutensHo, YToObI
oOpaTHasi TpPAHCKPHITA3a MPHCOEOUHSIA MPEUMYLIECTBEHHO T'OMOHYKJIEOTHIHBIA YYaCTOK,
OPEIMOYTUTENILHO T[OMOTPHHYKJICOTHAHBIA yYaCTOK, KOTOPBIH BIIOCIEACTBHH CIIOCOOCTBYET
NEPEKJTIOYEHNI0 OOpaTHON TpPAaHCKPHMNTA3bl C MATPUYHOW HYKJIEMHOBOW KHCIOTBI H €€
ruOpUaN3aliid  C OJUTOHYKJIEOTHIOM, TEPEKITIOUarolliM MaTpuly. bojiee MpeamouTHTENBEHO
npucoenunsiercss Tpu dCTP wu rCTP.

B npyrom BapuaHTe peayH3alii HACTOSINEro M300peTeHHs Uis CHHTe3a ABYXLEMOUYEUHON
HYKJIEMHOBOHM KUCIOTHI myTeM ymiuHeHus 3’-koHua kJIHK umn xPHK cornmacHo aTtamy e) crmocoba
COTJIAaCHO HACTOSIIEMY H300peTeHHI0 TpedyeTrcs (epMeHTaTHBHAs AKTUBHOCTh. | uOpuan3aius
OIIM c npucOenMHEHHBIMH TOMOTPHHYKJIEOTHIAMH [ABYXIEMOYEUHOH HYKJIEMHOBOW KHCIIOTHI,
NOJIYYEHHOH Ha 3Tame C) cnocoda COMIAaCHO HACTOALIEMY H300PETEHHIO, MO3BOJISIET 3JIOHTALHUIO
CHHTE3WPOBAHHON LIEMH HYKJIEMHOBOW KUCIOTHI ¢ mpuMeHeHneM OIIM B kauecTBe HOBOW MaTpPHIIBL
[IpennouTuTeNbHO JAHHYIO PEAKIHIO OCYIIECTBIISIOT C MOMOLIBIO 00paTHOW TPaHCKPUITA3kl, OoJiee

OPEONOYTUTENLHO C TMOMOIIBID oOpatHOi  TpaHckpuntazsl MLLV. B pomonHuTensHOM
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NPEONOYTUTEILHOM BapHAHTE peaM3alUd HCIOJb3yeMas oOpaTHas TPAaHCKpUIITa3a CrocoOOHA
NEPEKJTIOYATECS HA MATPHIY, BKIIOYAIOLIYIO IBYXLENOUeuHyr HykienHoBylo kucnoty JJHK/PHK
u/mmm JJHK/JTHK.

HyxkjienHOBBIE KUCJIOTHI, CHHTE3UPOBAaHHBIE C MOMOIIBIO CIOCO0A COMIACHO HACTOSILIEMY
U300PETEHHIO, MOJKHO 3aTeM MPOAHAJM3UPOBATh B PAMKAX IEJIEBBIX MPUMEHEHHH, T.€., TIyOOKOro
CEeKBEHUPOBAHMSI, TEHOTHITUPOBAHUS HJIH KJIOHUPOBAHHSL.

B omgHOM BapuaHTe peasM3alii HACTOSIIEr0 M300pEeTeHUs! NBYXLEMOUYEUHbIE HYKJICHHOBBIE
KUACJIOTBl HMMMOOMWJIM30BaHBI HA MOBEPXHOCTH, MPEANOUTHUTENIFHO TOCPENCTBOM (pu3HuecKon
aacopOIMK, KOBAJIEHTHOTO CBs3bIBaHUS, ah(UHHOrO CBS3bIBAHMS MJIM 3axBara Mmatpuieil. bonee
NPEIMOYTUTENBHO HYKJIEHHOBBIE KHCIOThI COTJIACHO HACTOSIIEMY HU300pETeHHIO NMMOOUII30BAHBI
HAa MHKpPOUHMIIE, MOBEPXHOCTH MHUKPOYMIA, MOMJIOKKAX HA OCHOBE KPEMHHS, ONpPENesIeHHBIX
TBEPABIX MOMJIOKKAX MIATGOPMBI CEKBEHUPOBAHHSI HOBOTO MOKOJIEHHSI.

Croco0 COmmacHO HACTOSINEMY H300PETEHHIO MOMKET IOMOJHUTENBHO BKJIKOYATH ITall
NPUMEHEHHS] CHHTe3UPOBAHHON JIBYXIEMOYEYHON HYKJIEMHOBOW KUCJIOTHI B KAY€CTBE MATPHLBI JUIS
[IP-ammndukanun. COrTacHO OTHOMY BAPHAHTY PEANH3aLMU CHOCOO COIIACHO HACTOSIIEMY
HU300pPETEHUIO JOMOJHHUTENBHO BKJIFOUAET TIOMEIIEHHEe CHHTE3MPOBAHHOW BYXLEMOUEUHOM
HYKJIEMHOBOW KHCJIOTBI HJIM OTAEJIbHON LEMH, MOJYYEHHOH W3 Hee, B YCJIOBHS aMIUIA(UKALINH.
Takue yCIOBHS MOIYT BKJIIOYAaTh JOOABJIEHHE TMPSIMOr0 WJIM  OOpaTHOro  mpaiiMepa,
CKOHCTPYHPOBAHHOTO TakUM 00pa3oM, uroObl aMIUTM(UIUPOBATh BCIO HIIH JKEIATENILHYIO YacThb
CHHTE3MPOBAHHOM ABYXLEMOYEUHONH HYKJIenHOBOW KHCIOTh,, ANTP u momumepasy, MOAXOASALIYIO
wist  ohdexTuBHON  aMuUIMPHUKANKH, PEIIMOYTHTENLHO  TEPMOYCTOMUYMBYIO  IOJIMMEPA3Y.
IlepBoHauasbHBIN dTam OCYINECTBIEHHS AaMIUTH(PUKALUH MOXKET BKIIKOYATh [EHATYPALHIO
CHHTE3MPOBAHHON JBYXIIEMOUEUHOW HYKJIEHHOBOH KHCIOTBI W ODecredeHne AOCTYIMHOCTH
CHHTE3MPOBAHHON HYKJIEMHOBOW KHCJIOTBI JUiss CBsi3bIBaHHs mpaiimepa. CuHTe3MpOBaHHAS
JBYXLEMOUeUHasi HYKJIEHHOBAsi KHCJOTA MPEOMOYTHTENILHO CONEP)KUT MO MEHBIIEH Mepe 4acTh
UHULMUAPYIOLWEH  OMUTOHYKJICOTHIAHOW  MOC/IENOBATENIbHOCTH,  LEMb,  KOMILIEMEHTAPHYIO
o0ecrneueHHON OHOLEMOYEYHON HYKJIEHHOBOIH KHCJIOTE, W MO MeHblueid mepe vacte OIIM. Dta
uH(pOpMaLMsT OTHOCHTENBHO NBYX YKA3aHHBIX CHHTE3UPOBAHHBIX LENell HYKJIEHHOBOH KHCIIOTBI
MO3BOJISIET  MPEAOCTABUTH OJIMTOH YKJIEOTHIBI, KOMILJIEMEHTaPHbBIE COOTBETCTBYIOIIUM
MOCJIEIOBATENIBHOCTSM, UIsl MOJYYeHUsT OOJIBIIMX KOJMYECTB CHHTE3HPOBAHHBIX IBYXIEMOYEUHBIX
HYKJIEMHOBBIX KUCJOT B MpeamodTuTeNsHOM BapHaHTE PEAIM3aliu CIOCO0 COrTAaCHO HACTOSIIEMY
HU300PETEHHIO BKJIIOUAET THOPHAN3ALHUIO 0 MEHbBIIIEeH Mepe OIHOrO OJIMTOHYKJIEOTH A, CIOCOOHOTO

110 MEHBIIIEH Mepe THOPHIN30BATLCS ¢ YACTHIO HHUITHHUPYIOIIErO OJIMTOHYKJIEOTH 1A COTJIACHO HTAIy
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C), WM THOPHOM3AIHUIO OJIMTOHYKJICOTHIA, MEPEKIIIOUAIOIero MaTpuly, corjiacHO 3tamy d) ¢
JBYXLIEMTOUEUHOW HYKJIEMHOBOH KHCJIOTOW, CHHTE3UPOBAHHOW Ha dTarne e). [IpeanodyrutensHo OquH
npaiiMep KOMILIEMEHTapeH HHUIMUPYIOLIEMY  OJMIOHYKJIEOTHMAY M Jpyrod  mpaiimep
KOMILJIEMEHTApeH  OJIMFOHYKJICOTUZY, MEepeKIIouaroneMy  Marpuny. MOXHO  NPHUMEHSTh
KOHLIEHTpaUuuu npamMepos B nuamnazone ot 200 - 300 €M, te., 210, 220, 230, 240, 250, 260, 270,
280, 290, 300 ’M.

Ipoayxr ammmdukanuu cornacHo 3tamy f) cnocoba COmacHO HACTOALIEMY H300PETEHHIO
MOKHO 3aTeM MpOAaHAJIM3UPOBATE B paMKax LEJeBbIX NPUMEHEHUH, Te., NIyOOKoro
CEeKBEHHPOBAHUS, TEHOTHIMPOBAHUS WM KJIOHUpPOBaHMS. B OmHOM BapuaHTe peanu3anuu
HACTOSIIEr0  HM300peTeHus: NPOAYKT aMIUIM(pUKAIMH HMMOOWMJIM30BAH HA  IOBEPXHOCTH,
OPEANOUYTHTENBEHO MOCPEACTBOM (PU3HUECKON ancopOIiu, KOBAJEHTHOrO CBsi3biBaHus, a(pHuHHOrO
CBSI3bIBAHUS UJIM 3aXBAaTa MAaTPULIEH.

Ilyrem ammndukanuyu CHHTE3UPOBAHHON MBYXLENOUYEUHONW HYKJIEMHOBON KHCJIOTBI MOKHO
HOJIYy4UTH OOJIBIINE KOJINYECTBA HYKJIEHMHOBOMH KHCJIOTBI, MO3BOJISIIOLIME HCIOIb30BATh PA3JINYHBIE
neneBble MeTOmUKH 00paboTku. Tak kak CHHTE3MPOBAHHAS HYKJIEMHOBAsh KHCJIOTA HMeEEeT
omnpeneneHHeie 3°- W S’-KOHIB, TO €CTh BO3MOXKHOCTb ONpENETIeHHUs HHTEPeCyIoLei
HOCJIeIOBATEIbHOCTH BHYTPU O0ECIeUeHHOH OJHOLETIOYEYHON HYKIEHHOBON KHCIIOTHI IO CIIOCO0Y
COIJIACHO HACTOsIIEMY H300peTeHno. Takum 00pa3oM, B MPEANOYTUTELHOM BApUAHTE Peai3aiiu
coco0d COrNIaCHO HACTOSIIEMY H300PETEHHIO MOMOJHUTEIBHO BKJIIOUAET 3Tall ONpPENEeHHs MO
MEHBIIIE Mepe YacTH MOCJIEAOBATEIbHOCTH  OJHOLEIOYEYHOW  HYKJIEHMHOBOH  KHCJIOTBL
[IpeanoyTuTeTIEHO ONMPEneNsSIOT MOJHYIO MOCIEAOBATENBHOCTh ONHOLENOYEUHOH HYKIEHHOBOU
KHCJIOTBI.

Bo BrOpoM acmekTe HACTOSLIEr0 W300pPETEHUsT MPEIOKEH WHHLHUPY O

OJIMI'OHYKJICOTH O, co;:[epncamm‘/'l CJICAYOUUE 3JICMECHTEI ITOCIICIOBATCIIBHOCTH .

37-Wn-X-Yn-Z10-Q¢-Z2-5°,

e

W B KaJKJIOM ciydae HezaBucumo BbiOpan u3 dA, dG dC, dT u dU;

X BoiOpan u3 dA, dG dC, dT, dU, rA, rG rC, rT u rU;

Y npeacTapisieT coOOi MOMMHYKICOTH AJIMHOM MO MeHblieil Mepe 10 HyKIeOTHIOB, KOTOPBI
Ha 80% mocnenoBaTeNbHOCTH WK 0Ojiee COCTOMT W3 HIAEHTHYHBIX HYKJIEOTHIOB HITH
nuHykieotunos, BeiOpannbix w3 dA, dG dC, dT, dU, rA, rG rC, T, rU, AC, AG AT, AU,
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Z1

72

CA, CG CT, CU, GA, GC, GT, GU, TA, TC, TG TU, AA, CC, GG TT, UU, UA, UC, UG u
UT, u xoropsiit Ha apyrue 20% mociaenoBaTelbHOCTH WM MEHEee COCTOHT U3 HYKJIEOTHIOB
WIA JUHYKJIEOTHIOB, KOTOPbIE OTJIMYHBI OT OCHOBHOTO HYKJIEOTHIA WJIH JUHYKJIEOTHIA W
takoke BeiOpanel u3 dA, dG dC, dT, dU, rA, rG rC, 1T, tU, AC, AG AT, AU, CA, CG CT,
CU, GA, GC, GT, GU, TA, TC, TG TU, AA, CC, GG TT, UU, UA, UC, UG w/umu UT, npu
YCJIOBHH, YTO X OTIMYEH OT HYKJIEOTHIAa WJIM AUHYKJIEOTH[A, KOTOPBIH COCTaBJSIET
OOJIBIIYIO YacTh Y,

NpeacTaBisieT COOOH MOCIENOBAaTeNIbHOCTh HAYLIMX APYr 32 JPYrOM BBIPOJKIACHHBIX
(meomno3Hauynbix) ocHoBanuii JJHK, npennoururensuo BeiOpanueix u3 N, V, H, D, B u J, rne
N npencrapnsetr coOOi MPOAYKT BKIIIOYEHHST HYKJIEOTHAA U3 dkBUMONsapHOi cmecu dA, dT,
dC u dG te., npencraenser coboit dA, dT, dC unmu dG; B npencrasnsier coboit mpoayKT
BKJIIOUEH U HyKjteotuaa u3 skeumosisipuoit cmecu dT, dC u dG te., npencrasnser coboit dT,
dC u dG; D npexncrasisier coO0i MPOaYKT BKJIIOUEHHS HYKJIEOTHAA U3 SKBUMOJISIPHONU CMECH
dA, dT u dG te., npencrasnser coboit dA, dT wm dG; H npencrasnsier coboit mpoaykT
BKJIIOUEHHUsT HYKJeoTHaa u3 sxBumossipaoii cmecu dA, dT u dC, te., npencrasisier coboii
dA, dT umu dC; V npencrasisier co00# MPOAYKT BKIIOUEHHS HYKJIEOTHIA U3 SKBUMOJISIPHOMN
cvecu dA, dC u dG te., npencrasmser coboit dA, dC umu dG J mpencrasisier coboit
NPOAYKT BKJIFOUeHust Hykjaeotiaa u3 cmecu (0 - 100% dA) ¢ (0 - 100% dG), ¢ (0 - 100% dC),
¢ (0 - 100% dT), ¢ (0 - 100% dU), ¢ (0 - 100% rA), ¢ (0 - 100% rG), ¢ (0 - 100% rC), ¢ (0 -
100% rT), ¢ (0 - 100% rU);

npeacTaByissieT coOOW MOMHMHYKJIEOTH [JIMHOH 1O MEHbIIeH Mepe S5 HyKIEeOTHIOB C
OIpENEeIeHHOW TMOCHENOBAaTEIbHOCTRIO, TMPH O3TOM YyKa3aHHAs IOCJIEI0BATEIbHOCTD
omyaeTcss OT Wu-X-Yn, TPEanOUYTHTENIbHO YKa3aHHAs TOCJIEIOBATENIbHOCTh TaKKe
ommuaercsa ot Qi —Z2;

npencrTaeyiser coOOW MONMHYKJIEOTH JIMHOH IO MEHbIIeH Mepe S5 HYKJIEOTHIOB C

OHpeHeﬂeHHOﬁ MOCJCAOBATCIIBHOCTBIO, IIPU 3TOM YKa3aHHas MOCJICOOBATCIIBHOCTE OTIIMYACTCA OT

Wm-X-Yn-Z1,-Qy;

m

n

npencrapisier coboit nenoe uncyio ot 0 1o 6, te. 0, 1,2, 3, 4, 5 unu 6;

npencrapiser codoi nenoe uncyio ot 10 go 100, ecnu Y BeiOpan u3 dA, dG, dC, dT, dU, rA,
rGg rC, 1T, u rU, nenoe uucno ot 5 mo 50, ecom Y BoiOpan uz AC, AG AT, AU, CA, CG CT,
CU, GA, GC, GT, GU, TA, TC, TG TU, AA, CC, GG TT, UU, UA, UC, UG u UT,
npencrasisier coboit 0 wm 1;

npencrapisier coboit O wmm 1; u

47



10

15

20

25

30

t npencrasisieT coooit menoe uncio ot 0 1o 6, te. 0, 1,2, 3, 4, 5 unu 6.

Y mnpexacraBiasier coOOH YACTh HMHUIUHPYIOIIETO OJIMTOHYKJIEOTHAA, KOTOpas CHOCOOHA
ruOpHUIN30BaTCS C MPUCOEIUHEHHBIMH IMOCJIEIOBATEIbHBIMA HYKJIEHHOBBIMH KHUCJIOTAMH. TaKuM
00pa3oM MPEeArnoUTHTEIBHO, YTOOBI KOMILIEMEHTAPHOCTh MOCIE0BATENILHOCTH Y C 100ABICHHBIMH
HYKJIEMHOBBIMH KHCJIOTAMH COCTaBisula mo MeHblneit mepe 90 %. CrnenmoBatensHO, ee ayMHA
NPEIOYTUTEILHO COOTBETCTBYET UIMHE NOOABJIEHHBIX MOCIENOBATENBHBIX HYKJIEOTHIOB, Oojee
npennoututensHo myuHe oT 10 no 100 mykneorunos, te. 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60,
65, 70, 75, 80, 85, 90, 95 wnu 100 Hyk/I€OTHIOB. ABTOPBI HACTOSIIETO U300pETEHHs] OOHAPYKIITH,
YTO KOPOTKHMH Y yJydlllaeT JOCTOBEPHOCTb CEKBEHHPOBAHHS. 1eM He MeHee, IJIsi TOro, YTOOBI
NO3BOJIUTh THOPHAN3ALUIO, TPEANOYTUTENEHO MPH CTPOTHX YCJOBHSX, NMPEANOUTHTEIBHO, YTOOBI
miaHa Y cocraisuia ot 11 mo 50, Gonee npenmourutensHo ot 12 1o 40, Oosiee MPeamoUTHTENLHO OT
13 no 30 u Haubonee npeanouTuTeNnsHO OT 14 10 20 HYKJICOTH/IOB.

ABTOpBI HACTOSILIIETO W300peTeHHsT OOHAPYIKIIIH, YTO MPUCYTCTBHE HEOOJNBIIEro KOJINYECTBA
HEHUJICHTUYHBIX HYKJIEOTHAOB W/WJIM JUHYKJIEOTHAOB YIyYIIAeT JOCTOBEPHOCTb CEKBEHHPOBAHUSL.
Takum 00pa3oM MpeanouTHTEILHO, YTOOBI MOCIENOBATENEHOCTE Y COCTOSIIA U3 IO MEHBIIEH Mepe
80% MAEHTHYHBIX HYKJIEOTHIOB W/WJIH AMHYKJIEOTHIOB, BeiOpanHbIxX U3 dA, dG dC, dT, dU, rA, rG
rC, 1T, rU, AC, AG AT, AU, CA, CG CT, CU, GA, GC, GT, GU, TA, TC, TG TU, AA, CC, GG, TT,
UU, UA, UC, UG u UT, opu stom apyrue 20% mocienoBaTeIbHOCTH WM MEHEE COCTOAT M3
HYKJIEOTUJIOB WJIM IUHYKJIEOTHIOB, KOTOpPbIE€ OTJIMYHBI OT OCHOBHOIO HYKJEOTHAA  W/HJIH
miHyKJIeoTHaa U takke BeiOpansl u3 dA, dG dC, dT, dU, rA, rG rC, 1T, rU, AC, AG AT, AU, CA,
CG CT, CU, GA, GC, GT, GU, TA, TC, TG TU, AA, CC, GG TT, UU, UA, UC, UG u UT. B
OPEIMOYTUTEILHOM BapHaHTE peajM3alii yKa3aHHble OCHOBHBbIE HYKJIEOTHIBI TMPEACTaBIISIOT
coboii A w/umu T. B npyrom nmpeanoyTHTETHbHOM BapHaHTE peasM3alid YKa3aHHbIE HYKJIEOTH/IbI
npeacTaBiasioT coboit auHykieotunasl, npennoutureabHo AA, TT, AT uma TA. B gpyrom
NPEINOYTUTELHOM BapUaHTE peai3allii BTOPOCTENMEHHbIE HYKJIEOTU B! MPeacTaBisitoT coboit C
wum G B gpyroM TOpeanodTUTENBHOM BapUAHTE peau3aldH  YKAa3aHHbIE HYKJIEOTH/BI
NpencTaBisior coboit  aunykineotunsl, mnpemnoututensio CC, GG CG w/wm GC. B
NPEeNnoYTUTEIPHOM BapuaHTe peaymm3anuu oT 80% mo 99% mocnmenoBarenbHOCTH Y COCTOHT H3
UIEHTUYHBIX HYKJIEOTHIOB H/WIH AUHYKJIEOTHIOB, Ooniee mpeamoututessHo oT 85% mo 95% (ms
CMEeLUaINCTa OYEBHIHO, YTO B JAHHOM ciiydae “n” MO/ukeH ObITh paBeH Mo MeHbluei mepe 20),
oonee mpeamourutensHo oT 88% 1m0 92% u Haubosiee MPEAMOYTUTENBHO MPUOMU3UTENEHO 90%.
Takum obOpazoM, Y B THNUYHOM MPEAMNOYTHTEHHOM BapUAHTE peasii3alii MOXKET Comepkatb 9

Hykneotu10B T u ogun nykieorun G umu C unu 14 aykneotuaos T u omun Hykieotun G umm C.
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B cnyuasx, korma Y COOEp)KHT OOWH HJIM [Ba PA3MUHBIX HYKJIEOTHIA, MPEINOYTHTEBHO,
4T00B! NaHHBI(-e) HykiaeoTua(bl) OpL1(1) pacrnonoxeH(bl) mocepeuHe Y Wwin ONM3Ko K Hed (T.e. B
npenenax ot 1 1o 4 ocHOBaHMI OT Hee).

B nfgpyroMm mnpenmouTHTENPHOM BapUaHTE peajM3alld BTOPOTO ACHEKTa HACTOSIIEro
M300peTeHrsT TPENNOUTUTENBHO, 4YTOOBI Y MpPENCTaBisa CoOOOW TMOC/enOBaTeNbHbI yYaCcTOK
HYKJICOTHJIOB, COCTOSIIIINH TOIBKO M3 T, 1 n Haxonwyics B auamna3oHe ot 10 mo 60, te. 50, 45, 40, 35,
34, 33, 32, 31, 30, 29, 28, 27, 26, 25,24, 23, 22, 21, 20, 19, 18, 17, 16, 15, 14, 13, 12, 11, unu 10,
bonee mpenmoututeabHo OT 11 mo 50, Oonee mnpemmourutenbHo ot 12 mo 40, Oonee
npeanouytutensbHo ot 13 1o 30 u Hanbonee npeanourutensHo oT 14 no 20. bonee mpeamnodTuTesHO
n npexncrasisiet codoit 30, 20, 16 umu 15. Haubonee mpeamnodTuTesbHO, U4TOOBI N MPEOCTABJISLI
coboii 20 mim 16. B xauecTBe ambTepHATHUBBI JAHHOMY MPEANOYTHTEIHOMY BAPUAHTY peaM3alHU
Y conmepKUT OAWH WK ABa OTJMYHBIX HYKJIeoTHAa, mpeanoututensHo G wmm C.

B anprepHaTHBHOM MNPEANOUTHTENFHOM BAapHAHTE pPEANU3alUU IOCIeI0BATENbHOCTh Y
npeacTaBsieT cOOOH MOCIeI0BATEbHBIA YYACTOK HYKJIEOTHIOB, COCTOSIIHN TOJNBKO U3 T, He cunTas
oxHoro mwH n8yx octarkoB G u/umu C.

Z1 npencrapnsieT co0OW YaCTh MHUILHHPYIOIIETO OJIMTOHYKJIEOTHIA, KOTOPYIO HCIIOIB3YIOT
[OCJIe CHHTE3a ABYXLEMOYEUHOW MOJIEKYJIbI HYKJIEMHOBOH KHCJIOTBI, YTOOBI MO3BOJMTH CaWT-
creru(UYECKyr0 THOPUOU3AMUID C APYTHM  OJMCOHYKJIEOTHaOM. Takum  obpasom, Z1
NPEIMOYTUTENBHO TPEACTABIISIET COOON OMPENENEHHYIO MOCIEeI0BATENILHOCTD, H00ABIIEMYIO K 3’-
KOHIY HYKJIEHHOBOM KHCJIOTBI, comepskalieiics B oopasue. JlimHa Z1 cOCTaBIsSET MO MEHBIIIEH Mepe
S HYKJIEOTHIOB, OoJiee MPEAMOYTUTEHPHO HAXOAUTCS B Auamna3oHe ot 5 1o 50 Hykyieotuaos, Oonee
npennouTuTeabHo B nuanazoHe ot 10 mo 30 HykiieotwmoB. J[nuHY BBIOMpAIOT TaKUM OOpPa3oM,
yTOOBI TIpaiiMep Mor crenuduuHo rubpumuszoBatecs ¢ Z1 B mocienyrommx peakiusx ITLP-
amrunukaui. B mpeanouTuTeNIsHOM BapHaHTE peaU3alliil MOCIIEeI0BATEIEHOCTh HYKJIEHHOBOM
kucsoTel Z1 BeiOuparoT u3 rpymnmsl, cocrosmeit uz SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3,
SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9,
SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO:
15u SEQ ID NO: 16.

IIpeanournrensuo Z1 He uneaTHUEH Z2.

72 npencraBiseT coOOW YaCTh MHUIMHUPYIOIIETO OJMTOHYKJIEOTHIA, KOTOPYIO HCIIONb3YIOT
NOCJie CHHTE3a [ABYXLEMOYEUHOW MOJIEKY/Ibl HYKJIEWHOBOH KHCJIOTBI, YTOOBI MO3BOJHTH CAWT-
crenupUYEcKyr0 THOPUAM3AIUI0 C APYTHM  OJIMTOHYKJIEOTHIOM. Takum  oOpasom, Z2

NPEaNOYTUTENBHO TPEACTABIISIET COOON OMPENeNeHHYIO MOCIeI0BATENIbHOCTh, N00aBIsIeMyro K 3’-
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KOHIy HYKJIEHHOBOW KHCJIOTBI, Coeprkalieiics B obpasue. JlymHa Z2 COCTAaBIISET MO MEHBIIEH Mepe
S HyKJIeOTHIOB, OoJiee MPEANOYTHTEIHPHO HAXOAUTCS B Auamna3oHe ot 5 no 50 Hykieotunos, OGonee
npennoutuTeabHo B nuanazoHe ot 10 mo 30 HykieotnmoB. [[uHY BBIOMpAIOT TaKUM OOpa3oM,
yTOOBI TpaiiMep Mor creuuduuHo rubpumuszoBatecs ¢ Z1 B mocienyroumx peakiusx [ILP-
ammmpukanuu. B mpeamodTuTeNsHOM BapuaHTe peaM3alii MOCIeA0BATEIbHOCTh HYKJICHHOBOM
KUCIIOTHI Z2 BbIOMpatoT u3 rpymnmsl, coctosmieit uz SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3,
SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9,
SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO:
15 u SEQ ID NO: 16 unm COOTBETCTBYIOMIEH OCIEA0BATEIEHOCTH.

IIpeanoururensHo Z2 He uneHTuueH Z1.

Brmtouenne or 1 mo 6, Oonee mpemmoututensHo or 2 mo 4, te. 1, 2, 3, 4, 5 wm 6
MIOCJIeIOBATENIbHBIX HEOMHO3HAYHBIX OCHOBAHUH B mpaiiMep, T.e. Mexxay Z1 u Z2, no3BOJHT yHaIsiTh
IIP-ayOnukarer u3 oubmuoreku. IIpenmoururensao Q mpexncrasisier coOoil MOCIeI0BaTENBHOCTD
UAYIIAX APYT 32 APYrOM BBIPOXKAECHHBIX (HeomHosHauHblx) ocHoBanui J|HK, npenmourutensHo B
KaKJI0M cliyyae He3aBHCHMO, BeiOpanubix u3 N, V, H, D, B u J, rne N npencrasnsier co00ii mpoaykT
BKJIIOUeHHs1 Hykyeotuna u3 skBumossipuoi cmecu dA, dT, dC u dG; B mnpencrasnser coboii
OPOAYKT BKJIKOUEHUs1 HykjeoTuna u3 sxksumostsipaoit cmecu dT, dC u dG; D npencrasnser coboit
NPOAYKT BKJIFOUEHHUsT HyKjeotuaa u3 sxksumossipaoi cmecu dA, dT u dG; H nmpencrasmisier co0oi
OPOAYKT BKJIOUEHHUsT HyKjeoTuna u3 sxsumossipuoit cmecu dA, dT u dC; V mpencrasnsier co0oit
OPOAYKT BKJIIOYEHHs HykJieotuaa u3 skBumossipaoin cmecu dA, dC u dG J npencraensier coboit
OPOAYKT BKJIFOUeHHUs1 Hykyieotuaa u3 cmecu (0 - 100% dA) ¢ (0 - 100% dG), ¢ (0 - 100% dC), ¢ (O -
100% dT), ¢ (0 - 100% dU), ¢ (0 - 100% rA), ¢ (0 - 100% rG), ¢ (0 - 100% rC), ¢ (0 - 100% rT), ¢ (O
- 100% rU). BxiroyeHrne MOC/IeNOBATENbHBIX HEOAHO3HAUHBIX OCHOBAHHMI B WHHULUHPYIOLIHMA
OJIMTOHYKJIEOTHJI MNPEONOYTUTENBHO, TaK Kak 3TO mo3BoyisieT ymajsate I[IIP-myOnukatel u3
nonyuennoit oudmuorexu JIHK. Haunbonee npennoututensuo, utoosr Q pacnomnarancs mexay Z1 u
Z2 wu npexacrasisit coboii N. Ipeanouturensuo Q npexacrasisier cobori N, u t paBeH MO MeHbLIEH
Mepe 2, 6oee NpeanoUYTUTENBLHO PaBeH MO MeHbIIEeH Mepe 4.

B apyrom mpennodyTuTenbHOM BapuaHTe peaiu3anuu cymma t u s paBHa 0, Hanpumep, Z2 u
Q oTCyTCTBYIOT.

Ocobenno MPEeANOYTH TETbHBIE pUMeEPhI WHULUAUPYIOIIETO OJINTOHYKJIEOTUAA
MPENCTABIISAIOT COOON HYKJIEOTHIBI C MOCIENOBAaTENbHOCTIME, cooTBeTcTRyOmuMU SEQ ID NO: 17,

SEQ ID NO: 18, SEQ ID NO: 19 u SEQ ID NO: 20.
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B Tperbem acmekTe HACTOSIIEr0  W300pETEHHs  MPENJIOKEH  OJIMTOHYKJIEOTHU],
NEPEKITIOYAIOLINI MAaTPHLLY, COAEPIKAIIUN CIEAYIOLIIE JIEMEHThI OCIeI0BATEIbHOCTH
5-Xp-Y-Qr-Zg-Ar-3’
rae
5 X NpeacTaBisieT COOON XUMHUYECKYIO TPYINY, BEIOPAHHYIO M3 TPYIIIbI, COCTOSIIEH U3 OCTATKA
aMHHa, OWMOTHHA, TIUIEPUHA, XOJECTepHHA, IUTOKCHTeHHHA, (hTopa WM NPOU3BOIHBIX
HYKJIEOTU 1A, BKJIIOYAsI HYKJICOTHIBI 6e3 A30THCTBIX OCHOBAHHIA,
U IE30KCHPUOOH YKIIEOTHIBI, 3’-Ie30KCHHYKJICOTHIBI, 2’-Ne30KCHUHO3MH U 2’-
NE30KCUYPUIUH, TPEAIOYTUTENBHO ONOTHH,
10 Y MPENCTaBIIsAET coboit HU3BECTHYIO (ompeneneHny) OJIUTOHYKJIEOTHAHY O
NOCJIEAOBATEILHOCTS,
Q npezacraBisier coOOW MOCIENOBATENbHOCTh HAYIIUX OPYr 32 JAPYrOM BBIPOKAEHHBIX
(neonno3Hauynbix) ocHoBauuit JIHK, npeanouturensuo BeiOpanusix u3 N, V, H, D, B u J, rae
N npexncrapisieT COOON MPOAYKT BKIIIOUEHUS HYKJIEOTHUIA U3 SKBUMONIsipHOU cmecH dA, dT,
15 dC u dG; B mpencrasisier coOO0H MPOAYKT BKJIFOYEHUS] HYKJIEOTH A U3 SKBUMOJISIPHON CMECH
dT, dC u dG; D npencrasnser co0oil MPOAYKT BKJIFOUEHHS HYKJIEOTHIA M3 SKBUMOJISIPHOMN
cmecu dA, dT u dG;, H mnpencraensier coOOH NPOAYKT BKJIIOUEHHS HYKJIEOTHAA U3
skpumoisipaoii cmecu dA, dT u dC, V mnpencrapnsier co0oOi MPOAYKT BKIIIOYEHUS
Hykjaeoruna u3 sxBuMosspaoii cmecu dA, dC u dG J mpencraensier coOOH HPOXYKT
20 BKJItOUeHus1 Hykieotuaa u3 cmecu (0 - 100% dA) ¢ (0 - 100% dG), ¢ (0 - 100% dC), ¢ (O -
100% dT), ¢ (0 - 100% dU), ¢ (0 - 100% rA), ¢ (0 - 100% rG), ¢ (0 - 100% rC), ¢ (0 - 100%
T), ¢ (0 - 100% rU);
Z npeacTaeisier coOoit pubOHYKIIeOTH I, BEIOpaHHBIN U3 rpymmbl, cocrosiieii u3 AMP, CMP,
GMP, TMP u UMP, npeanoututensuo GMP,
25 A NpeaCcTaBisieT COOOH XUMHUUECKYIO TPYIINY, BEIOPAHHYIO M3 TPYIIIbI, COCTOSIIEH U3 OCTATKA
aMHHa, OHOTHHA, [JIMLEPHHA, XOJIeCTEpUHa, MAWTOKCUreHuHa, Qocdara, ¢ropa wmm

MPOU3BOOHBIX HYKJICOTH A, BKJIFOUAs HYKJICOTUObI 0e3 A30THUCTBIX 0 CHOBaHHfI,

T I€30KCHPUOOHYKIIEOTH IbI, 3’-Ne30KCUHYKIIEOTHIbI, 2’-Ne30KCUUHO3UH U 2’-
JIE30KCHYPHJIHH,
30 p npencrapisier coboii menoe uncio ot 0 mo 10, te. 1, 2, 3, 4,5, 6, 7, 8, 9 unu 10, Gonee

npeanoyYTuTeNnbHo | win 2, HanboJiee MPEANnOYTHTENBHO 1,
q npencTaBisier coOOH IeI0€ YUCIIO OT 1Mo MeHbInei mepe 1, npennourutensao 1 1o 10, te. 1,

2,3,4,5,6,7,8,9 umm 10, Haubosee MPeamOYTHTENBHO 3,

51



10

15

20

25

30

T npencrapisier coboi nemoe umcio or 0 mo 10, te 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 umu 10,

npennouruteabHo O umu 1, Hanbonee npeanoutuTensHo 0, U
t npencrapisier co0oit nenoe uncyio ot 0 1o 6, te. 0, 1,2, 3, 4, 5 unu 6.

JobaBnenne GONBLION XUMHUYECKOW rpynmbl (HanpuMep, OMOTHHA, HECKOJIBKUX CalTOB 0Oe3
A30TUCTOrO OCHOBaHHUsS, (NIyOPECUEHTHOro Kkpacutens W ThA.) K S-koHny OIIM ymeHblmaer
BEPOSITHOCT COOBITUH BTOPUYHOTO TMEPEKJIIOUEHHS] MATPHLbI, W, TaKUM O0pa3oM, YMEHbIIAET
BcTpeuaemocts  JIHK-mpomykToB, comepkamumx [OBe WM Oojiee  KOMUH S5 -KOHIEBOM
nocnenoBarenbHoCcTU. [IpeamourntensHo X npeacrasisieT coOoit OMOTHH.

Y nmpencraBisier coOOW  M3BECTHYIO  IOCIEAOBATENBHOCTb, TAaKXKe  HA3BIBAEMYIO
OIpeNeNIeHHON MOCIeI0BATEIbHOCTRIO, KOTOpasi N00aBIsIeT MOCIeI0BATEbHOCTh HYKJIEOTHIOB K
5’-KOHLly HYKJIEMHOBOW KHCJIOTBI COIJIACHO OJTaly a) W BIOCJIEACTBHH B JBYXIEMOYEYHYIO
HYKJIEMHOBYIO KHCJIOTY, TIOJIYYEHHYIO B CHOCOOE COIJIACHO HACTOSIIEMY H300PETEHHIO, KOTOPYIO
MOJKHO MCIOJb30BaTh B MOCJIEAYIOLIUX 3Tamax OTAEIbHO WM B COYETAHHHM C OINPEIeTIeHHOMN
[OCIeOBATEIbHOCTRIO  HYKJIEMHOBBIX ~ KHCJIOT, fgo0aBisieMod K  3’-KOHIY  OJHO-  WJIH
JBYXIIEMOUEUHON HYKJIEMHOBOW KHCJIOTBI Ha 3Tame b), 4ToObl, Hampumep, aMIudUuIHpOBaTh,
OOHAPYXKUTh WJIH MOAUGUIMPOBATH ABYXLEMOUEUYHYIO HYKJIEHHOBYIO KHCJIOTY, MOJYYEHHYIO Ha
JTame €) crmocoda CorjacHO HacTosAIEMY H300peTeHH0. TakuM 00pa3oM MPEamOUYTUTENBHO, YTOOBI
y Y Obuta mjiuHa, AOCTATOYHAsl IUIi TOrO, YTOOBI MO3BOJHUTH CHEUU(DUUHYIO THOPHAM3ALNIO
OJIMTOHYKJIEOTH /1A, HAPUMeEp, UIHHA OT 15 10 50 HyKIeoTHI0B, O0Jee NPeanoYTuTeabHO oT 20 10
40 wnykjaeotHaoB. IIpennmodYTUTENHHO €ro IMOCJIEeIOBAaTENbHOCTh OTJIMYAETCS OT  JIF00Oi
MOCJIEIOBATENIEHOCTH, HAXOISIIEHCS] B OOHO- WJIH IBYXLETIOYEYHON HYKJIEMHOBOW KHCIIOTE COTJIACHO
JTamy a), a Takke OT Jo0OH MOCIenoBaTeIbHOCTH, MPHCOEANHEHHONW K 3’-KOHIY Ha JTtame b). B
MPENNOUTUTEIPHOM BapuaHTe peauzanuu Y BeIOpaH w3 rpymmsl, coctosieid uz SEQ ID NO: 1,
SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7,
SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13,
SEQ ID NO: 14, SEQ ID NO: 15 u SEQ ID NO: 16 unu cOOTBETCTBYIOIIEN MOCIEN0BATEIFHOCTH.

B ngpyrom mnpeamouTuTeNsHOM —BapuaHTe peanuszauud  (Q  mpeacTtaBiser  coOOM
MOCJIEA0BATEBHOCTh HAYIIUX APYT 32 OPYTrOM BBIPOXKAEHHBIX (HeoaHo3Ha4yHbIX) ocHoBanmii JIHK,
npeanourutenbHo BbiOpanHbiXx w3 N, V, H, D, B u J, rme N mnpeacrasnsier coboil mpoayKT
BKJIFOUeHUs1 Hykjeotuna u3 sxBumonsipuoit cmecu dA, dT, dC u dG; B mpencraemser coboi
NPOAYKT BKJIFOUEHUs1 HykjeoTuaa u3 sksumossipHoit cmecu dT, dC u dG; D mpencrasnser coboi
NPOAYKT BKJIFOUEHHUs1 Hykjeotunaa u3 sxkeumossipHon cMecu dA, dT u dG; H npencrasmisier coboii

OPOAYKT BKJIOUEHUs] HyKjeoTuna u3 sxsumossipHoin cmecu dA, dT u dC; V mpencrasnser coboit
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NPOAYKT BKJIIOYEHHs HyKJieotuaa u3 skBumossipHoi cmecu dA, dC u dG J npencraensier coboi
NPONYKT BKIOYeHUs Hykieoruaa u3 cmecu (0 - 100% dA), ¢ (0 - 100% dA) dG c (0 - 100% dA)
dC, ¢ (0- 100% dA) dT, ¢ (0 - 100% dA) dU, ¢ (0 - 100% dA) rA, ¢ (0 - 100% dA) G ¢ (0 - 100%
dA) rC, ¢ (0 - 100% dA) rT, ¢ (0 - 100% dA) rU.

A ocymectsisier (DYyHKIHIO, OMHCAHHYIO BBIIIE B KOHTEKCTE MEPBOTO ACMEKTA HACTOSIIETO
usobperenus. [IpenmournrensHo A BeIOpaH M3 TPYMIBI, COCTOSIIEH M3 OCTATKA aMHUHA, OMOTHHA,
[JIMIEPUHA, XOJNIECTepHHA, OUTOKCHreHuHa, (ocdara, ¢GTopa WM NPOU3BOAHBIX HYKJIEOTHIA,
BKJIFOUasl ~ HYKJIEOTHABI 0e3  a30THCTBIX  OCHOBAHWM, AWIE30KCHPHOOHYKJIEOTHIBI, 3 -
NE30KCUHYKJICOTU b, 2’-Ne30KCUMHO3UH, 2’-fe3okcuypunuH. bomee mpenmoututenbsHO A
npeacTaBisieT coOOM HYKIIEOTH Oe3 a30THCTOrO OCHOBAHMUS, BBIOPAHHBIH U3 IPYIIIBI, COCTOSIIEH 13
dypana 6e3 azotucroro ocHoBanus, rSpacer, Spacer 18, Spacer 9, Spacer C3 wm Spacer C12. Eme
OoJiee MPEaNOYTUTENBHO A comepskuT Oojiee YeM ONuH caiT 0e3 a30THCTOrO OCHOBAHHS, T.€., TPH
MOCIEA0BATENbHBIX QypaHa 0€3 a30THCTOrO OCHOBAHHUS.

B wuyerBeproM acmekTe HACTOSIIErO H300pETEHHs] MNPEUIOKEeHA HYKJIEHHOBAas KHUCIIOTA,
coaepkalasi WHULMHUPYIOIMUH  OJMTOHYKJIEOTH]] COIJIACHO BTOPOMY ACHEKTy HACTOSIIEro
u3obperenus. IIpeanouTUTENbHO yKa3aHHAS HYKJIEHHOBAS KHCJIOTA COAEPIKUT IMOCIEN0BATEIbHOCTD
HCIOJIB30BAHHOIO HHUIIMHUPYIOLIErO OJIMTOHYKIIEOTHIA.

B nsaTOoM acmekre HACTOSINEro W300peTeHHs TPEemIokeH HaOOp, MO3BOJISIOMIKI
OCYILECTBIEHHE CIOCO0a COMIACHO MEPBOMY aCIEKTy HACTOSIIEro u300peTeHus. YKa3aHHbIH HAOOp
MOJKET COEPKaTh PeareHThbl, HEOOXOMMMbIE [T OCYIIECTBIIEHUsT Ka)KIO0ro stamna ¢ a) mo f) cnocoba
COIJIAaCHO HacTosineMy uzooperennto. Habop MoxeT comepskaTh, HAPUMEpP, OAWH WM OOjee u3
JFOOBIX KOMIIOHEHTOB PEaKLMOHHOW CMECH, ONMCAHHBIX B OTHOLIEHHWH 3TanoB ¢ a) mo f) cnocoba.
Hanpumep, Habop MOXeT comepskaTh mnojuMepasy (Hampumep, MOJIUMepasy, CIOCOOHYIO K
NEPEKITIOYEHHIO MATPHIIBI, TEPMOYCTOMUHBYIO IMOJMMEPA3y WM KOMOWHALWU IMEPEUUCIIEHHBIX
NOJIMMEPA3), WHHIHUPYIOIHA OJMIOHYKJIEOTH I, OJIMTOHYKJIEOTH/I, MEPEKIIFOUArOIHil MaTPHILY,
dNTP, conu, mnoaxomsigue KopakTopbl iss (PepMEHTOB, HHTHOUTOPBI HYKJI€a3, HampuMep,
unru6ourop PHKazer wmn uarunbutop JIHKasel, omHO win Gosiee BCOMOTAaTeIbHBIX BELIECTB IS
comeiictBust ammumpukanun win perumkanuun GC-0orarteix MOCIENOBaTENEHOCTEN (HAMPUMED,
OeramH, JUMETWICYIb(DOKCHI, OSTHJIEHIIMKOAL WM 1, 2-IpOMaHAMoON, WM KOMOWHAIMA
NEPEUNCIIEHHBIX BEIIECTB), OAWH WK OOJjiee NECTAOMIM3HPYIOUIMX AareHTOB, HAlpUMeEp,
IUTHOTPEUTON, PEPMEHT, CIIOCOOHBIH 0OPA30BBIBATE ABYXIEMOYEUHYIO HYKJIEMHOBYIO KHCIIOTY C 3’-
BBICTYIIOM (HAPUMED, SHIOHYKJIEA3bl PECTPHKIMH, KOHIEBas TpaHchepasa WM KOMOWHAIIHSI

nepevyrciaeHHbIX (pepMeHToB), U Onokupyomuil Hykiaeotia, npeanoututensHo 3d-NTP, 3-Me-NTP
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u ddNTP, wiu mroboli Ipyroii skenaTesabHbI KOMIOHEHT Ha0opa, TaKOH Kak MpOOHMPKHU, TPaHYIIbI,
MHUKPOKHIKOCTHBIE UHIIBI U TOMY MonoOHoe. B mpenmoutuTensHOM BapuaHTe peajm3auuu Habopa
COIJIACHO HACTOsIIeMy H300peTeHuI0 oOCykaaemMblii HaOOp COHEPIKHT pPeareHT, CIOCOOHBIN
n00aBIATh HYKJIEOTUABI K 3’ -KOHIY OIHOILIEMOYEUYHON HYKJIEMHOBOH KHCIIOTHI, MPENNOUTHTEIBHO
dbepmenT, Oonee MPEANOUTHUTENIFHO TMOJMH-A-MONMMEpPa3y HJIM  KOHLEBYKD  TpaHcdepasy.
IIpennoururensHo, utoObl HAOOP TakkKe COmepKajdl WHULHHPYIOIUNA OJHTOHYKJIEOTHI |
OJIMTOHYKJIEOTHI, MEPEKTIOYAIOIINIA MaTpHILy, U BO3MOXKHO (pepMeHT, CHOCOOHBIN pacIIerIsTh
NEeNnTHOHbIEe CBSI3U B Oenkax, Oojiee mpeanouTUTEIbHO NaHHBIH (hEPMEHT MPEACTaBIsET COOOH IHIO-
WA 5K30MenTHAasy, Hanbojiee MpeanoyTHTENbHO mpotenHasy K. B apyrom mpeamodtuTtensHOM
BapHUAHTE peajM3ally JAHHOTO ACMeKTa B yKa3aHHOM Habope MOryT ObITh OOecHeueHbl peareHTsl,
HeoOXOmMMBIe MJIsl OCYLIECTBJIEHHs CIOCODOB ONpeneseHus] IOCIeNoBaTeNbHOCTH. bornee
[OPEANOUYTHTENEHO PEAreHThl, MOCTABIsIEMble B MaHHOM HaOope, O0eCnevnBalOT CpenacTsa s
CEeKBEHHUPOBAHUS HOBOTO MMOKOJIEHHsI, HAIPUMED, AJIsi O0OTalleHNs] MUIIEHBIO C TOMOIIBIO 30H/IOB
3aXBaTa.

B mecToM acnekTe HACTOSIIEr0 W300pEeTEHHs MPEUIOKEH YHIT CONEPIKALIMNAIO MEHbINeH
Mepe OIHY HYKJIEHHOBYIO KHCJIOTY COIVIACHO YETBEPTOMY AaCIEeKTy HACTOSINEro H300peTeHus.
[IpenmouTuTenbHO YKAa3aHHBIH YHIT IO3BOJISIET OINpENeNieHHe IOCIENOBATEIEHOCTH YKa3aHHOM
HYKHGHHOBOﬁ KHCJIOTHL. boisee NPpEAnOUYTUTCIIEHO YHII MOKHO INPUMCHATE A HU3MCPCHHA
U3MEHEHHI B YPOBHSAX O3KCIPECCHH, YTOOBI OOHAPYKUTh OJHOHYKJIEOTHIHBIE MOJUMOP(PUIMBI
(SNP), i 11 reHOTUITHPOBAHKS WJIH LEJIEBOTO MOBTOPHOTO CEKBEHHPOBAHUS, WJIM B KAYeCTBE
cpencTBa [uis NyOOKOrO CEKBEHUPOBAHUSL.

Meroner mMaccoBoro mapamiensHoro cekseHupoBanus (MIIC) mponokuim nyTe B HOBBIE
C(bep]:l B HECKOJIBKUX 06.]'IaCT$IX HCCHeHOBaHHﬁ, TaKUX KaK HWHIUBUAYAJIU3UpPOBAaHHas MCOUIIUHA.
XKenarenpHO MPeaOCTABUTEH KaK MOC/IEA0BATEBHOCTD, TAK U BCTPEYAEMOCTh MOJIEKYJT HYKJIEHHOBBIX
KHCJIOT, KOTOPBIC NMPUCYTCTBYIOT B .]'IIO6OG KOHKPETHOC BPEMs B ONIPCACIICHHOM THUIIC KJICTOK, TKaHU
HJIA OpraHa. Haan/IMep, noacyeT KOJIM4YecTBa MPHK, KOTOPBIC KOOUPYHOTCA OTACIIBHBIMH I'CHAMU
(TaK Ha3bIBAEMBII TpaHCKpI/IHTOM), IMMO3BOJHKIET Y3HATE BOSMOXKHOCTHU KOO POBAHUS 6eJ'IKOB, KOTOPEIC
BHOCSIT OCHOBHOW BKJiaa B (peHotun. B cenpMoMm acmekte HacTosiero m3o0peTeHus: MpemiokeHo
NpUMEHEHHE MBYXIEMOUYEYHON HYKJIEHMHOBOW KHCJOTHI, CHHTE3HMPOBAHHOH C MOMOIIBIO Crocoba
COIJIACHO HACTOSIIIEMY H300pPETEHHIO, WM OJHOLENOYEYHON HYKJIEHHOBOW KHCJIOTHI, MOJYYEHHOH
u3 Hee. B NpCANOUYTUTCIIEHOM BapUAHTE pCajii3alliid HYKJIICUHOBBIC KUCJIOTHI, CHHTC3UPOBAHHBIC C
HOMOIIBIO CIIOoco0a COITIACHO HACTOSIIEMY H300PETeHHIO, MOKHO PUMEHSTh ISl CEeKBEHHPOBAHHUSI

HUJIM aHaJM3a 3KCIIPECCHU, KIIOHHUPOBAHUA, MCUCHUS, IJIA I/II[CHTI/I(bI/IKaL[I/II/I T€HOB HJIM HEKOTOPBIX
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MOCIeNOBaTEIFHOCTEH HYKJIEOTHIOB. IlpeamouTuTensHO NMpPUMEHEHHWE BKJIIOUAET NMPUMEHEHHE B
MEPCOHAIN3NPOBAHHON MEAWIIUHE, JIsi KOHTPOJIMPOBAHUS TEpaNuu, MMPEACKA3aHMs, IPOTHO3a,
paHHEro oOHapy KeHus 3a00JIeBaHUI YeIOBEKa WJTH SKMBOTHOTO MJIH IJIsl CYAeOHOW MEOWIIMHBI, IS
aHaJIM3a MOCNE0BATEbHOCTEH HYKJIEMHOBBIX KHUCJIOT BUPYCOB, OaKTepHii, rpu0OOB, KUBOTHBIX HJTH
pacTeHui, WM KJIETOK, MOJyYEHHBIX W3 HHUX, MPEOIOUYTHTEIRHO I XapaKTEPUCTUKU PACTEHUH,

IUIOZIOB, MPOBEPKHU CKpeIuBaHusl, OOHAPY KeHHs 3a00IeBaHUN PACTEHHIA, CEMSTH HJTH ILJIONOB.

IIpumepnbi
Ipumep 1. O6pazust PHK n THK.

Cunrernueckyro cel-miR-39 (Sigma-Aldrich), mukpoPHK mmnoit 22 n.t u3 C.elegans,
HCIOJIb30BAJIN B KauyeCTBE HCXOAHOTO MaTepuaja Al KOHTpOJsl cekBeHupoBaHusi majoin PHK.
Cunrernueckyto JJHK mmuHo#t 22 u.1T. (Sigma-Aldrich) ¢ mocienoBaTebHOCTBIO, SKBHBAJEHTHON
cel-miR-39, ucnonp30Baay B KAU€CTBE HCXOAHOTO Marepuaa Ijisi KOHTposist cekBenuporanus [JHK.
Hupkymupyromyro JIHK  Beimensnun w3 pakuumu  miasmbel W3 00pasioB KPOBH OT JBYX
no0poBoNbHBIX 310pOBIX AOHOPOB (DI - xenmuna u DII - myskunna). Hupkymupyromyo PHK
BBIZICJISUTA M3 TUIA3Mbl KPOBH OT ABYX HOOpOBONBHBIX 300poBbiX skeHIuH (RI u RII). CO6op maHHBIX
obpasuoB Obut omoOperH Komurtetom mo stuke Memuuuuckoro dakynsrera B Ieiinennbepre.
Hupkynupyromue JIHK u PHK, BeimeneHHsie uM3 IUIa3Mbl KPOBH 4YeJIOBEKa, OOpabOTaHHYIO
oucynbdurom JTHK u3 knetok U20S u roranmsayto PHK u3 kineroxk U20S, ¢hpakunoHHPOBAHHYIO B
npucyrcTeun Mg?™ u oboramennyro noau(A), HCHONB30BANH B KaYE€CTBE MCXOOHBIX MATEPUAJIOB
st montydenus: oubnuorexu kJIHK u mocaenyromero cexksennposanus Ha MiSeq I1lumina.

Mpumep 2. Onuronyxaeornasi Ajas cuare3a kJIHK.

ITocnenoBaTensHOCTH BCEX MPAMEPOB, HCIOJIB3YEMbBIX B TAHHOH paboTe, MpencTaBieHbl HA
¢urypax 2 - 5. B mpoumecce pas3paboTki gaHHOro crmocob0a HCCAEIOBAd  HECKOJBKO
OJIMTOHYKJIEOTHIOB, Mepekmodaromux Marpuiy (OIIM), ¢ pa3muyHbIME CTPYKTYPAMH.

Mpumep 3. Cunre3 neppoii nenu k/IHK n nepexrouenne marpuunsl.

Cunrernueckyto wmanywo PHK wmun JIHK pasbaensnmu B BOme, dYTOOBI IMOJYYHTH
KOHIIEHTpaUuu | HI/MKJI U 5 IT/MKJI, ¥ UCIUIb30BaJIM B KQUECTBE UCXOQHOTO MaTepuasia Ajisi CHHTe3a
nepeoit menu kJIHK. OntuMusupoBaHHBIN NPOTOKON [UIsl TOJNYYEHHs] MOATOTOBJIEHHBIX K
cexBeHnpoBannto d6ubmmorex JIHK onucan nanee. PHK nonmanennnmmposanu, npuMensist moiu(A)-
nonmumepasy FE.coli (New England Biolabs), B 1x Oydepe PAP, comepkamem 10 emunun

pekomOunanTHoro unrudbutopa PHKa3 (Clontech) u 0,1 MM ATP, B teuenne 10 mun npu 37°C, u
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octaHaBjuBa peakunto HarpesoM mpu 65°C B teuenue 20 mun. K JIHK npucoeauusu momu(dA)-
XBOCT, IPUMEHSIs1 KOHIIEBYIO ne30KcuHykieotuarpancgepasy (New England Biolabs), B 1x Oydepe
TdT u 0,1 MM dATP B Teuenue 30 mun npu 37°C, 1 TEpMOUHAKTUBUPOBATH (epMeHT B Teuenue 10
muH nipu 70°C. Ilepen peaxiueit nobasnenus: nonu(dA)-xBocta obpasis! mupkytupyoomen JTHK u
obpaborannoi Oucynsdurom JTHK nenarypuposanu narpeBanuem npu 95°C B TeueHue 5 MUH U
ObicTpo oOxnaxkmanum Ha Jibay. B HekoTopbix okcnepumentax PHK- u  JIHK-matpuisr
npenBaputenbHo obpabdateiBamu nomuHykieoruakuHason T4 (New England Biolabs) B Teuenue 10
muH B 1x Oydepe PAP/TAT mepen peaxumein mobasnenust monu(A/dA)-xsocra. [nst mpoBeneHust
obpatHoi TpaHckpunuuu 1 mMka comepkauiei momu(A)-xsoct PHK wmm copeprkamneit momu(dA)-
xBocT JIHK cmemmmBamu ¢ 2,5 Mk 1x 6ydepa ans OT nepsoii uenu, cogeprkamero 20% JIMCO u 1
MKJT 3asikopeHHoro Ha oxHoMm ocHoBauuu mosin(dT)-mpaiimepa Illumina (koHeYHast KOHIEHTpALHKS
0,1 MmxM mns 1 ur PHK u 0,001 MmxM mns 5 nr JIHK). ITony4yeHHbli pacTBOp HHKYOHPOBAJH MpPU
72°C B Teuenue 2 MuH, a 3areM oxjaxpamu npu 42°C B teuenue 1 muu. Ha crenyromem srtame
00IIYI0 PEaKLHOHHYIO CMECh, comeprkainyro 2 Mk Sx Oydepa must OT nepsoit uenu (Clontech), 1
Mkt ANTP (mo 10 MM kaskmoro), 1 mii nonmumepasst SMARTScribe mist OT (Clontech), 0,25 mxo
ATT (100 MM) u 0,25 Mk pexkombunanTaoro uaruouropa PHKasz (Clontech) nobaensiiu B pactBop
JHK(PHK)/mpaiimepoB u uHkyOupoBaynu B Tedenuwe 15 mun npu 42°C. 3ateM B pEaKIUOHHYIO
cmech miass OT nmobGasmsmn 1 mxan 10 MM OOKHPOBAaHHOrO OHOTHHOM 1O S5’ -KOHITY
ONIMIOHYKJIeOTHa, mepeksrodaroiiero wMatpuiy (OIIM), u uHKYOMpOBajiM B  TEUYEHHE
nononuuTenbHbIXx 15 muH mpu 42°C. Peakuuio OT ocranaenuBanu HarpeBanuem mpu 70°C B
teuere 10 muH. JIubo 1 Mk, mubo 10 mxn peakumonHow cmecu it OT wucmib3oBamu st
ammmbukanuu kJIHK B o6mem oobeme 100 M. Ammmudukanuio k/JIHK nposogumu B 2x o0rei
peakuroHHOU cMecu ¢ Tag-monumepasoit (Qiagen) ¢ mpuMeHeHHEM MPaiitMeEPOB AJIsl aMILTH(UKALTHH
k/IHK (¢ur. 2A) B xoHeuHo# koHueHTpanuu 250 HM. Ammmdunuposanusie K/ JHK ounimanu xa
KOJIOHKe, mpuMeHsiss Habop mist ounctku mpoayktoB TP QIAquick (Qiagen), u cekBeHHpOBAIH,
NpPUMEHSIsT aBTOMAaTH3UpOBaHHOe cekBeHnposaHue mo metoay Cenrepa B GATC GmbH (Koucrani,
I'epmanust). Jns cekBeHupoBaHUsi HOBOro mokosieHus: ¢pparmentsl JJHK nononHutensHO ouninasiu
u3 4% arapos3HOro reisi, MpUMeHsisi HaOOp mnsi akcrtparupoBanusi u3 reis PureLink (Life
Technologies), W aHanmuM3MpOBaii C MOMOIIBKD BbICOKOUYBCTBUTENBHBIX JIHK-umnoe Agilent

Bioanalyser.

IMpumep 4. I'ny6oxoe cekBeHHpPOBaHHE.
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IMnatdopmy Illumina MiSeq ucnons3oBanu s cekBenuposanus oudmiorek JJHK, monydyeHHbIX C
noMoIpl0  cnocoba, omucaHHoro Bbime. CrnenumanbHO — pa3paOOTaHHBIA — mpaimep IS
CEeKBEHUPOBAHMS, COCTOSIIIUN M3 CTAHOAPTHOrO mpaiimepa s cekBeHuposaHus Illumina u 3’-
koH1eBoro GGG TpUHYKJIEOTH 1A, HCTIOIB30BAJIH JUIsl CeKBeHHpoBaHus ¢ momornsio MiSeq Illumina,
yTOOBI peuTh TpodsieMy C TpeOyemMoil CIIOKHOCTBIO TIEPBBIX HECKOJBKMX OCHOBAaHHM,
HeoOXOAMMOH 1y1s1 ycnenrHol unaeHTudukamu kiacrepos. Crneunansao paspaboranueiid momu(T)-
npaiiMep IJis1 CEeKBEHHPOBAHUSI MOKHO ITPUMEHSTh Uil CEKBEHHPOBAHUS B OOPAaTHOM HAaIPABJICHHH,
YTO, TAKUM 00Pa30M, MO3BOJISIET MOTYYHTh PE3yJIbTAaThl CEKBEHHUPOBAHHUS CIAPEHHBIX KOHLIOB (B 00a
HanpasieHus). bubmuoreku JIHK pasbaensam 10 koHumeHtpamuu S5 HM, nOeHaTypupoBad C
nomotpio 0,2 N NaOH B Teuenue 5 MUH U AOMONHUTENBHO pa3baBism 1o 11 mM He3amonro ao
sarpy3ku B kaccety MiSeq. 3amyck MiSeq npoBomiiu, mpumeHsissi Habop peareHtoB st MiSeq (Ha

50 uukIIoB), B TeUeHHE 77 LMKIIOB.
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®OPMYJIA U3OBPETEHU A

Crioco0 cuHTe3a ABYXILEMOYEUHOW HYKJIEHHOBOW KUCIIOTHI C OMpPEneaeHHON 3’ - U 5’ -KOHIIEBOH
NOCJIEIOBATENIbHOCTEIO ~ HYKJIEOTHIOB C  HCIOJNB30BaHHEM  o0Opasna,  CoAeprKalero
OITHOLIETIOUYEYHYIO HYKJIEMHOBYIO KHCJIOTY, BKJIFOUAIOIIUH CIIEIYIOIIHE STAIb:

a) obecrneueHne oOpasma, COOEPKAILErO OAHOLENMOYEYHYID HJIM  JBYXLEHNOYESUHYIO
HYKJIEMHOBYIO KHCJIOTY, BO3MOXKHO [I€HATypPHPOBAaHHE YKA3aHHOW ABYXIIEOYEUHOH
HYKJIEMHOBOM KHCJIOTHI,

b) nmobGaBneHwe mnO MeHbLIEH Mepe S5 TMOCIENOBATENBHBIX HYKJIEOTHIOB K 3 -KOHIY
YKa3aHHON OJTHOLIETIOYEUHOH HUJTH ABYXLEMOYEUHOH HYKJIEHHOBOW KUCIIOTHI,

C) OCylIecTBIeHHe 'HOPHUIN3ALNN HHHIUHAPYIOIIErO OJIUMTOHYKJIEOTH A, KOMILJIEMEHTAPHOTO
yKa3aHHOW [00aBJIEHHOM MOCen0BaTeIbHOCTH HYKJIeoTH0B, U cuHTe3 KIHK nm kPHK
nocpenctsoMm 3asucumoit or marpuusl JIHK- unmu PHK-nommmepassr ¢ momydeHuem
JBYXI[EIOYEYHON HYKJIENHOBOH KUCIIOTHI,

d) ocymecTtieHne THOPUAM3ALUN OJUTOHYKJIEOTHOA, MNEPEKIOYAIOMEro MATpHUILy, C
yKa3aHHOH JIBYXIIEMOYE€YHON HYKJIEHHOBOW KUCJIOTOM, U

e) ymmnenne 3’-konua tenu kJIHK wnmun kPHK myst cuHTe3a MBYXLEMOYEUHOM HYKIEMHOBOM
KHCJIOTBI, IPH 3TOM OHA I€Nb YKA3aHHON HYKJIEMHOBOW KHCJIOTBI CONEPIKUT YKa3aHHBIH
nHnnuupyomuii  omuronykieornny u kJIHK wma kPHK, koropas xomruiemeHTapHa
YKa3aHHOW OJHOLIETIOYEYHOW HYKJIEMHOBOW KHCJIOT€ W YKA3aHHOMY OJIMTOHYKJIEOTHY,

MEPEKJIIOUAIOIIEMY MATPHUILY.

Crioco6 corymacHo M. 1, OTIMYAKOIIMICS TEM, YTO YKa3aHHBIA oOpasell MpencTaBisieT coOou
JKUOKANA WM TBEPObIM OWMOMTAT MM MOJyYEeH M3 KHIKOTO WJIM TBEPHOro OuomTara, Oosee
NPENNOYTUTEBHO YKa3aHHBIM oOpasen mpencraBiser co0oil oOpaselm KpoBH, oOpaserr
J1a3Mbl, 00pasell CbIBOPOTKH, 0Opas3er OHOIIOrHuecKoi KUIKOCTH, 00pasel CIIFOHBI, 00paserr
MOYH, 00pas3er] CEMEHHOM KUIKOCTH, 00pasell »KUAKOCTH U3 IMJIEBPAIbHON MOJOCTH, 00paserr
JKHJIKOCTH W3 IEPUTOHEAJbHON IOJIOCTH, OOpasel CIHHHOMO3IOBOM >KHMIKOCTH, Ma30K C
MMOBEPXHOCTH MHUTENHS, 00pasen MOKPOTHI, 0Opasell Kaya, o0paserr aaKysaTa, 00pasel Caes3bl,
obpasery mora, obOpasen aMMGATHYECKOH JKHUIKOCTH, oOpaser OpOHXHMALHOTO JaBaska,
oOpaser] IUIEBPAIbHOTO BBINMOTA, OOpas3ell MEHWHreaJlbHOW >KHUIKOCTH, OOpaser cekpera

JKeNe3bl, O0paszell TOHKOHTOJBHOTO MYHKTATa, MHKPOMpPENapHpOBAHHBIE KJIETKH, KUIKHI
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oOpasery acnupara HaKOHEYHHKOM, oOpasell CIHHHHOMO3TOBOH JKHIKOCTH, OOpaser
KOH'BIOHKTHBAJILHON JKHIKOCTH, OOpasel] BarMHaJbHOW >KMIKOCTH, OOpasel IyoneHasbHOM

JKHJIKOCTH, 00pasel coka MOMKETYIOYHOM JKeIe3bl WM 00pa3el] sKeTUH.

Cnocob cormacHo m. 1, ommuyarommiics TeM, 4YTO YKa3aHHBIH oOpaser MNOJIy4eH u3
HCKOTIAeMbIX OCTaTKOB, OCTAHKOB BBIMEPIIHUX OPTraHW3MOB, PACTEHUH, IUIOAOB M >KUBOTHBIX,

MHKPOOOB, OaKTepHil I BUPYCOB.

Cnocob cornacHo mobomy u3 ni. 1 - 3, OTVIMYAKOIIKICS TEM, UTO YKa3aHHAs OJHOLETIOYEYHASI
HYKJIeMHOBasi kucjora npeacraenser cobor JIHK, mpemnoututensHo (parMeHTHPOBAHHYIO
u/umn obpaborannyw Oucymspurom JIHK, wmu PHK, npeamoururensno muPHK, manyro

PHK, piPHK wumn o6paborannyro oucyasdpurom PHK.

Cnoco6 cormacHo JsrobomMy w3 1. 1 - 4, OTIHYAIOLIMICS TEM, 4YTO YKa3aHHBIE
MMOCJICA0BATCIIbHBIC HYKJICOTUABI HACHTUYHBI, UJIA COCTOAT U3 UACHTUYHBIX JUHYKJICOTUOOB,

TPUHYKJICOTUAOB, KBaAAPAHYKJICOTUAOB, ICHTAHYKJICOTUAOB UJIN IMOJIMHYKJICOTUIOB.

Crioco0 coryacHo 1. S, OTJIHYAOLIHICS TEM, YTO YKa3aHHBIE MMOCIIENOBATENbHBIE UIEHTHUHBIE
HYKJIEOTHIbI BBIOpAHBI W3 TPYIIbI, COCTOAIIEH W3 pubo-, HE30KCUPHOOHYKIEOTHIOB HJIH
mune3okcupubonykineotuioB A, T, G C wim U, unu BeIOpaHbI U3 TPYIIBLI, COCTOSIIEN H3 IBYX

uu Oosee prbO- UITH AE30KCHPUOOIUHYKIIEOTHIOB.

Crniocob coracHo JiroOoMy 13 Mil. ¢ 1 Mo 5, OTVIHYAIOIIUICS TEM, YTO PeaKUHuio T00aBIEHUS
XBOCTA TOJIMHYKJICOTHIOB OCYIIECTBIISIIOT CO CMECHIO IBYX HJIH OoJiee puOOHYKIEOTHIOB W

Ne30KCUPHOOHYKIIEOTHIOB.

Crnocob cormacHo m. S win 6, OTIMYAMOIIKICS TeM, YTO yKa3aHHbIE WAEHTHUYHBbIE PHOO-,
Ne30KCHPUOOHYKIIEOTH b WIn I 1€30KCHPUOOH Y KJIEOTH IbI MPUCOEANHSIOT Cc
UCIOJIb30BaHUEM (hepPMEHTA, BEIOPAHHOIO W3 IPYIIbI, COCTOsIIEH U3: moiu(A)-mosruMepassl,
noiu(U)-nonumepassl, noiu(G)-nonumepassl, koHLeBoi TpaHchepassl, JIHK-muras, PHK-

Jiuras, 1 YKa3aHHbIC JUHYKJICOTU ALl U TPUHYKIICOTUABI IPUCOCOAUHAIOT PHK-nura3ser.
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Cniocob cornacHo robomy u3 nm. 1 - 8, OTIMYAIOMIACS TEM, YTO YKa3aHHbBIH HHULUHPYIOIIU N

OJIMT'OHYKJICOTH A COACPKUT CJICAYIOIIUE 3JICMECHTHI NTOCJICAOBATCIIBHOCTU HYKJICOTU OB

rae

H =

Z1

37-Wm-X-Yn-Z10-Q¢-Z2s-5°,

B Ka)KZIOM CiTy4ae HezaBucuMo BbiOpaH u3 dA, dG dC, dT u dU;

BeiOpan u3 dA, dG dC, dT, dU, rA, rG rC, T u rU;

NpPeACTaBsieT COOOW MOJMHYKJICOTUZ IJIMHOH MO MeHblieil mepe 10 HYKJI€OTHIOB,
MOCJIeIOBaTeNIbHOCTE KoToporo Ha 80% winu  Oojiee COCTOMT U3  HMAEHTUYHBIX
HYKJIEOTHIOB WJIU AUHYKJIEOTH 0B, BeiOpanubix u3 dA, dG dC, dT, dU, rA, G rC, rT,
U, AC, AG AT, AU, CA, CG CT, CU, GA, GC, GT, GU, TA, TC, TG TU, AA, CC,
GG TT, UU, UA, UC, UG u UT, u Ha ocranbubie 20% ujd MeHee COCTOMT U3
HYKJIEOTHIOB WJIH AWHYKJIEOTHIOB, KOTOPbI€ OTIMYHBI OT OCHOBHOTO HYKJICOTH[A HJTH
mMHYKJIeoTHaa u Takke BeiOpansl u3 dA, dG dC, dT, dU, rA, rG rC, 1T, rU, AC, AG
AT, AU, CA, CG CT, CU, GA, GC, GT, GU, TA, TC, TG TU, AA, CC, GG TT, UU,
UA, UC, UG wmm UT, npu ycinoBuu, 49r0 X OTIHYEH OT HYKIEOTHIA WJIH
IMHYKJIEOTHIA, KOTOPBIH COCTaBJIsSIET OOJBIIYIO YacTh Y,

IpencTaBisieT COOOH MOCIENOBATENBHOCTh HAYIIHX APYr 3a APYrOM BBIPOKIEHHBIX
(neomno3Haunbix) ocuoBanuii JIHK, npennoururensuo BeidOpanubix u3 N, V, H, D, B u
J, rme N mpencraeiser COOOM MPOMYKT BKJIFOUEHHS HYKJIEOTHIA W3 IKBUMOJSIPHOMI
cmecu dA, dT, dC u dG; B npexncrasnsier co00i MPOAYKT BKJIFOYEHHSI HYKJIEOTHA U3
skumossipuoii cmecu dT, dC u dG; D mnpencrasisier coOOW MPOAYKT BKITFOYEHHS
Hykjeotuna us skeumojsipaon cmecud dA, dT u dG; H npencrasnsier coboi mpomyKT
BKJTIOUEHHs HyKJIeoTHAa u3 skBumossipaoit cmecu dA, dT u dC; V npencrasnser coboit
OPOAYKT BKJIIOUEHUS Hykjieotuaa u3 odkBumossipuoil cmecu dA, dC u dG J
npeacTaBiseT coOOH MPOAYKT BKIIOYEHHUs Hykieotuna u3 cmecu (0 - 100% dA) ¢ (O -
100% dG), ¢ (0 - 100% dC), ¢ (0 - 100% dT), ¢ (0 - 100% dU), ¢ (0 - 100% rA), ¢ (O -
100% 1G), ¢ (0 - 100% rC), ¢ (0 - 100% rT), ¢ (0 - 100% rU),

NpeaCTaBisieT COOOH MONMHYKIEOTH IJIMHOW MO MEHbIIeH Mepe 5 HYKJIEOTHIOB C
OIpEENIEHHON MMOCIEN0BATENILHOCTRIO, TPH 3TOM YyKa3aHHas IMOCJIEI0BATEIbHOCTh
otmuyaeTcss OT Wm-X-Yn, TPEOIOuTUTENIbHO yKa3aHHAs IMOCIIeAOBATEIFHOCTE TaKXKe

ornuuaetcs ot Qi —Z2s;
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10.

11.

Z2 mpencraByiseT COOOH MOJMHYKJICOTH[ UIMHOW MO MEHBIIEH Mepe S5 HYKJIEOTHAOB C
OIIpEeNIe]IEeHHON IOCIEeNOBATEeNbHOCTRIO, MPH 3TOM YKa3aHHAsl IOCIEAOBAaTENIbHOCTD
otnuyaeTcs oT Wm-X-Yp-Z1,-Qy;

m npencrasisieT co0oit nenoe uncio ot 0 1o 6, te. 0, 1, 2, 3, 4, 5 unu 6;

n npencrasisieT co0oi nenoe uncio ot 10 go 100, eciu Y BeiOpan u3 dA, dG dC, dT, dU,
rA, 1G, rC, 1T, u rU, uenoe uucno ot 5 no 50, ecm Y BoiOpan uz AC, AG, AT, AU, CA,
CG CT, CU, GA, GC, GT, GU, TA, TC, TG TU, AA, CC, GG TT, UU, UA, UC, UG u

UT,
0 npencrasisiet coboit 0 wm 1
s npencrasisieT coooit O i 1; u
t npencrapisieT coboit nenoe urcio ot 0 1o 6, te. 0, 1,2, 3, 4, 5 wnu 6.

Croco0 cormacHo 1. 9, omuyarowtuiics tem, 9ro Z1 u/umu Z2 BeIOpaH U3 rPyIIIbL, COCTOSIIEH
u3 SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID
NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ
ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15,SEQ ID NO: 16, SEQ ID NO:
17, SEQ ID NO: 18, SEQ ID NO: 19 u SEQ ID NO: 20.

Croco6 cormacao Jjrobomy w3 mm 1 - 10, ommMYaromuiics TeMm, 4YTO YKa3aHHBIN

OJIMTOHYKJIEOTU I, TIEPEKITIOYAOLINI MATPHLy, IPpeAcTaByieH Gopmynoi

5" -Xp-Y-Q-Zy—Ar-3’

rae

X  mpencraByisier coOOW XHMHUYECKYIO TPYINY, BBIOPAHHYIO M3 TPYIIbL, COCTOSLIEH H3
ocTaTka amHuHa, OHOTHHA, DIHIEPUHA, XOJECTepPHHA, TUrOKCHreHWHa, (ropa win
OPOM3BOMHBIX HYKJIEOTHJA, BKJKOYash HYKJIEOTHObl 0e3 a30THCTHIX OCHOBaHHA,
M 1€30KCHPUOOHYKIIEOTHIBI, 3’-Ie30KCHHYKJIEOTHTBI, 2’-Ne30KCUUHO3MH, 2’-
JIE30KCHYPU IV H,

Y  mpexncraBisieT cOOOH H3BECTHYIO OJIMTOHYKJICOTHIHYIO MOC/IEN0BATEIbHOCTE,

Q  npeacraBasieT coOOW MOCIENOBATENIPHOCTh HMAYIIUX OPYT 3a APYTOM BBIPOKIAEHHBIX
(neomno3Haunbix) ocHoanuii JIHK, npennoururensuo Beibpanubix u3 N, V, H, D, B u

J, tme N mpencraeiser coOOW MPOMYKT BKJIFOUEHHS HYKIIEOTHIA W3 IKBUMOJSIPHOMN
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12.

13.

oo

—

cmecu dA, dT, dC u dG; B npexacrasnsier co00ii mpOAYKT BKJIFOYEHHS] HYKJIEOTHA U3
skeumosipuoii cmecu dT, dC u dG; D mpencrasisier co0OW MPOAYKT BKITFOYESHHS
Hykseotuna u3 sxkeumossipuoit cmecu dA, dT u dG; H npencrasisier co0oii mponykT
BKJIIOYEHUsI HyKJIeoTHaa u3 sxkBumossipaoit cmecu dA, dT u dC; V npencrasnser coboi
NPOAYKT BKJIIOYEHUS Hykjieotuna u3 oskBumossipuoii cmecu dA, dC u dG J
npeacTaBisieT coOOH MPOAYKT BKIIOYEHUs Hykieotuna u3 cMmecu (0 - 100% dA) ¢ (O -
100% dG), ¢ (0 - 100% dC), ¢ (0 - 100% dT), ¢ (0 - 100% dU), ¢ (0 - 100% rA), ¢ (O -
100% 1G), ¢ (0 - 100% rC), ¢ (0 - 100% 1T), ¢ (0 - 100% rU),

npeacTaBisieT coboit pubOHYKIIEOTH I, BRIOpAHHBIN M3 rpymmbl, cocrosiuer uz AMP,
CMP, GMP, TMP u UMP,

npeacTaBisieT coOOi XMMUYECKYIO TPYIIIY, BHIOPDAHHYIO W3 TPYIIbL, COCTOSIIEN M3
ocTaTka aMuHa, OMOTHHA, TIMIEPUHA, XOJIeCTepHHA, TUrOKCHreHnHa, ¢ocdara, ropa
WIN [POM3BOAHBIX HYKJIEOTHA, BKJIIOYAs HYKJIEOTHABI 0€3 a30THUCTHIX OCHOBAHHUIA,
I 1€30KCUPUOOH YKIIEOTH IBI, 3’ - Ne30KCHHYKJIEOTHIbI, 2’ -Ne30KCUUHO3MH, 2’-
Ne30KCHY PUIH;

npencrasisieT coboit uenoe urcio ot 0 1o 6, te. 0, 1,2, 3, 4, 5 wnu 6;

npencrasisieT co0oit menoe uncio ot 0 no 10, te. 0, 1,2, 3,4,5,6,7, 8, 9 wmn 10;
npencrasisieT OO0 1eloe YuCiIo, PaBHOE 1O MEHbIIeH Mepe 1; u

npencrasisier co0oit menoe uncio ot 0 no 10, te. 0,1, 2,3,4,5,6,7, 8, 9 unu 10.

Cnocob cormacuo mm. ¢ 1 mo 11, oTaMuarommiicss TeM, YTO YKA3aHHBIH OJIMTOHYKJIEOTHI,

NEPeKITIOYAOLINI MaTPHILy, BeIOpaH u3 rpymisl, coctosimeii u3: SEQ ID NO: 1, SEQ ID NO:
2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID
NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13,
SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ
ID NO: 19 u SEQ ID NO: 20.

Cnocob cormacHo JroboMy u3 mm. 1 - 12, oTaHuaroLMiics TeM, YTO yKa3aHHas OOpaTHast

TpaHCKpunTasza obnamaer aktuBHOCThIO JIHK-momumepassl u aKTHBHOCTBIO KOHIIEBOWM

TpaHchepassbl.
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14.

I5.

16.

17.

18.

19.

<=

Cnoco6 cormacHo mobomy u3 mm. 1 - 13, oTanuarommiics Tem, YTO yKa3aHHAas OOpaTHas
TPAaHCKPUITA3a CHOCOOHA MEPeKIIIoYaThCsi HAa MATPUILY, COACPIKAINYIO JABYXLEMOYEUHYIO

nykienHoyo kucnoty JJHK/PHK w/umu JJHK/THK.

Croco6 cormacHo Jobomy u3 mm 1 - 14, JONONHUTENHHO BKITIOYAIOLIAN — ATarl
UMMOOIJIN3aLMN  CHHTE3UPOBAHHON  JBYXLEMOUEUHOW  HYKJIEMHOBOW  KHCJIOTBI  Ha

MOBEPXHOCTH.

Cnocob cormacHo moOomy w3 mm. 1 - 15, KOTOPBIH IONMOMHHUTENBHO BKIIOYaeT 3tan f),
BKJIFOYAIOLIUN OTKUT C ABYXLENOUYEUHON HYKJIEHHOBOM KUCIOTOM, CHHTE3UPOBAHHON Ha 3Tare
e), 10 MeHbIIell Mepe OHOrO MpaiMepa, HASHTHYHOrO, KOMIJIEMEHTAPHOTO MIIH CIIOCOOHOTO
ruOpuau30BaThCs C 1O MEHbINEHl Mepe 4YacThIO  YKAa3aHHOTO  HMHHUIMHPYIOLIEro
OJIMTOHYKJIEOTHJIA WJIM OJMIOHYKJIEOTHJA, MEPEKNIIOYAIOEro MaTpully, U OCYIIECTBICHUE

MLP-ammuukanmu.

Crocob cormacHo m. 16, MOMONHHUTENBHO BKJIFOYAIOLIMHA 3Tall UMMOOWIM3ALUU MPOAYKTA

[TIP-ammuukaIum.

Crnoco6 cormacHo m. 16 wmm 17, HOMONHUTENBHO BKJIFOUAIOIIMK ATal ONPENeNeHHs I10

MEHBIIEW Mepe 4YacCTH IOC/IeNOBATEIPHOCTH YKa3aHHON OIHOLIETIOUEYHOW HYKJIEHHOBOM

KHCJIOTBI.
Wanuum pyrormia OJIMTOHYKJICOTH], comeprKaIui CIIEAYIOIIUE 3JIEMEHTHI
MOCJIEAOBATEILHOCTH
3 -Wn-X-Yn-Z105-Q-7Z25-5°,
rae

B KaJKIIOM ciydae HezaBucumo BbiOpan u3 dA, dG dC, dT u dU

BbiOpan u3 dA, dG dC, dT, dU, rA, rG rC, rT u rU

npeacTaeiasier coOOi MOMMHYKJIEOTHZ JUIMHOW 1O MeHbluneli Mepe 10 HyKJI€OTHIOB,

MOCJIeIOBATENIEHOCTE KOTOPOTO COCTOMT H3 1O MeHbledl wmepe 80% WASHTHYHBIX

HYKJIEOTHJIOB MJIK TUHYKJIEOTHIO0B, BhiOpanubix u3 dA, dG dC, dT, dU, rA, rG rC, T, rU,

AC, AG AT, AU, CA, CG CT, CU, GA, GC, GT, GU, TA, TC, TG TU, AA, CC, GG TT,
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Z1

UU, UA, UC, UG u UT, a Ha ocranbHbie 20% COCTOMT W3 HYKJIEOTHIOB WM
OMHYKJIEOTHIOB, KOTOPbIE OTIIMYAKOTCS OT OCHOBHOIO HYKJIEOTHAA HJIH IUHYKJIEOTHAA H
takke BeiOpansl u3 dA, dG, dC, dT, dU, rA, rG rC, 1T, rU, AC, AG AT, AU, CA, CG CT,
CU, GA, GC, GT, GU, TA, TC, TG TU, AA, CC, GG TT, UU, UA, UC, UG u UT, npu
yCcioBHUH, 4TO X OTJIUYEH OT Y,

npeacraBisier coOOW MOCHAENOBATENBHOCTh HMAYIIMX OPYr 34 JAPYrOM BBIPOKIEHHBIX
(meonno3Hauynbix) ocHoBanuii JJHK, npennoururensuo BeiOpanubix u3 N, V, H, D, B u J, rne
N npencrapnsetr coOOil MPOAYKT BKIIIOYEHHST HYKJIEOTHAA U3 dkBUMONsapHoi cmecu dA, dT,
dC u dG; B npexncrasnsier co0oi MPOAYKT BKJIFOUEHHUS] HYKJIEOTH 1A U3 SKBUMOJIIPHON CMECH
dT, dC u dG; D npencrasnsieT coO0# TPOAYKT BKIIOYEHHS HYKJIEOTHIA W3 SKBUMOJISPHON
cmecu dA, dT u dG;, H npencrasisier coboif HPOOYKT BKJIIOYEHHS HYKJIEOTHAA W3
skBumossipHoit cmecu dA, dT u dC; V mnpexacraBmser co0Oil NPOAYKT BKITIOYEHHS
nykieotuna us skBumossipuoii cmecu dA, dC u dG J mpencraBnser coOOi MPOIYKT
BKJIFOueHus1 Hykieotuaa u3 cmecu (0 - 100% dA) ¢ (0 - 100% dG), ¢ (0 - 100% dC), ¢ (O -
100% dT), ¢ (0 - 100% dU), ¢ (0 - 100% rA), ¢ (0 - 100% rG), ¢ (0 - 100% rC), ¢ (0 - 100%
T), ¢ (0 - 100% rU);

npeacTaByiser coOOW MOMMHYKJIEOTHI [JIMHOH 1O MEHbINeH Mepe S5 HYKIEOTHIOB C

OHpeHeﬂeHHOﬁ MOCJICOAOBATCIIBHOCTEIO, IIPU 3TOM YKa3aHHas MOCJIACOOBATCIIBHOCTE OTIHMYACTCA OT

WarX-Yn.QZ2s

72

NpeaCTaB/sieT COOOW MOMHMHYKJIEOTH I JIMHOH IO MEHbIIeH Mepe S5 HYKJIEOTHIOB C

onpe):[eneHHoi/'I MOCJCaAOBATCIIBHOCTEIO, IIPU 3TOM YKa3aHHas MOCJICOOBATCIIBHOCTE OTIIMYACTCA OT

Wm-X-Yu-Z10-Qy,

m

n

20.

npencrapisier co0oii nenoe uncyo ot 0 mo 6, te. 0, 1,2, 3, 4, 5 unu 6,

npencrapisier codoi nenoe uncyio ot 10 go 100, ecnu Y BeiOpan u3 dA, dG, dC, dT, dU, rA,
rGg rC, T u rU, uenoe uucno ot 5 no 50, ecmu Y BoiOpan uz AC, AG, AT, AU, CA, CG CT,
CU, GA, GC, GT, GU, TA, TC, TG TU, AA, CC, GG TT, UU, UA, UC, UG u UT,
npencraeisier codoi 0 umm 1,

npencrapisier codoit 0 um 1,

npencrasisieT coboit nenoe uncio ot 0 o 6, te. 0, 1,2, 3, 4, 5 unu 6.

Hannunpyomuil OMTUroHyKIeoTHA 1o M. 19, ommyarmuiicss TeM, YTO MOCIeI0BATEIbHOCTh
YKa3aHHOTO OJIMTOHYKJIEOTH A BeiOpaHa u3 rpymimsl, cocrosiei u3 SEQ ID NO: 1, SEQ ID

NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 7, SEQ
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21.

ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO:
13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO:18, SEQ
ID NO: 19 unmu SEQ ID NO: 20.

ONUroHyKJIeOTU, TEpPEeKJIIOYAIOMUA  MaTPULly, CONepKAIUN  CIEAYIOIUe 3JIEeMEHTHI

mocCJICa0BaTCIIbLHOCTH

5" -Xp-Y-Q-Zy—Ar-3’

rae

X mpencraBnsier coOOW XMMHYECKYHO TPYIIY, BBIOPAHHYIO W3 TPYIIBL, COCTOSINEN H3
ocTraTka amuHa, OWOTHHA, DIWIEPUHA, XOJECTePUHA, IUrOKCUreHHHa, (TOpa WIN
OPOM3BOAHBIX HYKJIEOTH[A, BKJIOYAs HYKJIEOTHObI 0€3 a30TUCTBIX OCHOBAHHUIA,
I 1€30KCUPUOOH YKIIEOTH IBI, 3’ - Ne30KCHHYKJIEOTHIbI, 2’ -Ne30KCUUHO3MH, 2’-
Ne30KCHY PUIH;

Y  mpencrasisier OO0 M3BECTHYIO OJMIOHYKJICOTHIHYIO MOCIE0BATEIbHOCTD,

Q  npexacraBiasieT cOOOW MOCIENOBATENFHOCTh HMAYIIUX OPYT 3@ APYTOM BBIPOKIEHHBIX
(neomno3Haunbix) ocuoBanuii JIHK, npennoururensuo BeidOpanubix u3 N, V, H, D, B u
J, rme N mpencraeiser COOOM MPOMYKT BKJIFOUEHHS HYKJIEOTHIA W3 SKBUMOJISIPHOMI
cmecu dA, dT, dC u dG; B npexncrasisier co00i MPOAYKT BKJIFOYEHHSI HYKJIEOTHA U3
skeumosipuoii cmecu dT, dC u dG; D npencrasisier coOOW MPOAYKT BKITFOYEHHS
Hykjaeotuna us skeumojisipaon cmecud dA, dT u dG; H mpencrasnsier coboi mpomyKT
BKJTIOUEHUs HyKJIeoTHaa u3 skBumossipaoit cmecu dA, dT u dC; V npencrasnser coboit
OPOAYKT BKJIIOUEHUS Hykieotuma u3 skeumossipuoii cmecu dA, dC u dG J
npeacTaBiseT coOOH MPOAYKT BKIIOYEHHUs Hykieotuna u3 cMmecu (0 - 100% dA) ¢ (O -
100% dG), ¢ (0 - 100% dC), ¢ (0 - 100% dT), ¢ (0 - 100% dU), ¢ (0 - 100% rA), ¢ (O -
100% 1G), ¢ (0 - 100% rC), ¢ (0 - 100% rT), ¢ (0 - 100% rU),

Z  mpencraeiseT coboil puOOHYKIEOTHH, BHIOpAHHBIH W3 Tpymmbl, coctosimeil u3 AMP,
CMP, GMP, TMP u UMP,

A mpencraBisier COOOH XHMHUECKYIO TPYIIY, BBIOPAHHYKO W3 TPYIIBI, COCTOSINEN H3
ocTaTka amMuHa, OMOTHHA, TJIMIIEPUHA, XOJNIECTEPHHA, MUrOKcurennHa, docdara, dpropa

WIH NOPOU3BOAHBIX HYKJICOTHIA, BKJIIOUAs HYKJIICOTHOBI 0e3 a30THUCTBIX OCHOBaHHfI,
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22.

23.

24.

25.

26.

27.

28.

T 1€30KCHPUOOHYKIIEOTHIBI, 3’-Ie30KCHHYKJIEOTHTBI, 2’ -Ne30KCUUHO3MH, 2’-

Je30KCUYPUIAH,
t npencrasisieT co0oit nenoe uncio ot 0 1o 6, te. 0, 1, 2, 3, 4, 5 unu 6;
p npencrasisieT co0oit nenoe uncio ot 0 no 10, te. 0,1,2,3,4,5,6, 7, 8, 9 wnu 10;
q npencTasisieT OO0 1eoe YUCIIo, PaBHOE 1O MeHbIEH Mepe 1; u

—

npencrasisieT co0oit nenoe uncio ot 0 1o 10, te. 0,1,2,3,4,5,6,7, 8, 9 wnu 10.

HyxneuHoBas kucioTa, comeprkaiias MHUIMUAPYIOMIUNA OJMTOHYKJIEOTH T TI0 JTFOOOMY M3 L. C

19 o 20 nim ero KOMIIOHEHTHI.

Habop, conepskariuit

a) peareHT, CIOCOOHBIN HOOABIATE HYKJIEOTH B! K 3 -KOHIY OHOLENOYEYHON HYKJIEHHOBOI
KHCJIOTBI, NMpeAno4YTuTensHo HezaBucumyio or marpuubl JJHK- wmm PHK-nommmepasy,
Oonee mnpenmourutTenbHO nONK(A)-monuMepaly WM KOHIEBYIO TpaHcdepasy, Wu
onokupyrouuit Hykiaeotut, npeanodatutebHo 3d-NTP, 3-Me-NTP u ddNTP,

b) depmeHT 0OpaTHYIO TPAHCKPHIITA3Y,

C) UHHUIHHPYIOIIUN OJMTOHYKJIEOTH I COTJIACHO JIFoOoMy m3 mit. ¢ 19 mo 20, u

d) ONMrOHYKJIEOTHI, MEPEKITIOYAIOIIHN MATPHILY.

HaGop cormacuo m. 23, HONMOJHUTENBHO comepskaiuii pearentsl mist [II[P-amrummdukanuu

H/WJIH LEEeBOro 000raiieHruss MULLIEHBIO.

Habop cormacio n. 23 wium 24, [OOMOJHUTENBHO COAEPKALIU (PEPMEHT, CIOCOOHBIN

pPaclICIyATE NCNTUAHBIC CBS3U B Oenkax.

Yumn, comepskaliuil 10 MeHbLIel Mepe OAHY HYKJIIEMHOBYIO KHCIIOTY COTJIACHO 1. 22.

IIpumeHnenue Habopa cornacHo JrdoMy u3 mi. ¢ 23 mo 25 i NoayuYeHHs IBYXLEeMOUeHHOMH

JHK, x0TOpyI0 MOKHO HAIPSIMYIO CEKBEHHPOBATE.

[IpuMeHeHHe NBYXIEMOUYEUHON HYKJIEHMHOBON KHCJIOThI, CHHTE3UPOBAHHON COMIACHO CIOCOOY

no jrobomy u3 . 1 — 18, win ogHoLenoYeuHoN HYKJIEMHOBOW KHUCJIOTHI, MOJyUeHHOH U3 Hee,
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29.

JUIA CCKBCHHPOBaHUS niin aHaJiu3a 3JKCHpPECCHH, KJIOHUPOBAaHHA, MCUCHMNA, JJIsL

I/II[eHTI/I(bI/IKaLII/II/I IFCHOB HUJIK ONIPCOACIICHHBIX HOCHeﬂOBaTeHLHOCTeﬁ HYKJICOTUOB.

IIpuMeHeHne MBYXIEMOUYEeYHON HYKJIEHMHOBOW KUCIIOTHI, CHHTE3UPOBAHHON COIIACHO CIOCO0Y
no jrobomy u3 mm. 1 — 18, win ogHOoLenoueuHo! HYKJIEMHOBOW KU CJIOTHI, MOJyUYEeHHOH U3 Hee,
B IEpPCOHAJIM3UPOBAHHON MeAHWIMHE;, JJIsi MOHUTOPHHIA Tepamuu; IMpeAcKazaHus,
NPOTHO3UPOBAHUS, PaHHEro OOHApy)KeHHs 3a00JEeBaHUS YETOBEKA WJIM YKHBOTHOTO, WU JUIS
CyneOHOM MEeOMLMHBI, ISl aHAIN3a MOCIEIOBATEIbHOCTEH HYKJIEHHOBBIX KHCJIOT BHUPYCOB,
Oakrepuii, TpuOOB, >KMBOTHBIX WM PACTEHHH, WJIH KJIETOK, IOJIYYEHHbIX U3 HUX,
NPEANOUTUTENIBHO JUISI XapaKTePUCTUKU pPACTEHHUM, IIJIONOB, MNPOBEPKH CKpPELIUBAaHUS,

oOHapy keHHst 3a00JIEBAaHHM PACTEHUH HITH TLIOIOB.
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@urypa 1

Koportkas ouPHK wmm o /THK
|

[IpucoenuneHue XxBocra
30 muH K 3’ -KOHITy

IpoxoKUTEJILHOCTD

l ATP wi dATP

I A AAAAAAAAAAAAAA

OT + I TTTTTTTTTITTITTITITTITY
15 Mmun

I < AAAAAAAAAAAAAA
SV TTTITITTTTTITTTTTT Te——

[lepekmouenne rGrGrG-OH

MaTpPHIIbI

15 mun l + BuoTHH- e—

€= . I

]

60 - 120 mun
HHP l.* I

bubmioreka aMruUIAPOBaHHBIX

HK
GGG -

—— _%WT I
— e — —
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durypa 2A
A

[Ipatimep o1 CCKBECHU-
posanust o CaHrepy
aatgatacgecLAccacceRy

[Tpsmvoit mpaiimep st TP
391£A13CLECLACCACCLALAICIACACECILALICIACIELOCER

5’-amanrep [llumina Cel-miR-39 3’-agantep [llumina

L ) A
Hemas xIHK { Y \ ( )

331LA13CEECEACCACCEREACIACACEIICIZAEIICIACIZI L EACEBICELEICACCELEL @At Cagct1EA3a3a33333333333933393339333333LAICLEIBLALCICIACELCLEABCICCagtcacatcacgaAtctcgtatgccgrcttc

tctagectictogtEtgagacitgagat@gtatagtgc tagageatacgecagaag

O6parusii mparimep st TP
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®urypa 2B

B

cel-miR-39 (curTeriveckas 22 1T PHK): ucaccggguguaaaucageuug

Ter O\pr St Ovr M

P

<4 200110.
- - <« 10010

17 17 26 26 L vkl TTLIP
01 0.4 0.001 0.001 ILPdTPo, MkM

cel-miR-39 (currernueckan 22 nr. JIHK): tcaccgggtgtaaatcagettg

lar Onr 5tr Opr M

-
_
- - <+ 20010.

<4+ 100 o.
- -

17 17 26 26 ot [P
01 04 0001 0.001  [LPdTPo,MkM
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®durypa 3
A . B
1 ur cel-miR-39 H2OD ILPETPo ILPATPE
f 1f f 1f 1
e 4—700110. —
[Tonu(A)-xBocT . bl BB <« 30m0 kJIHK -
+ 100110, o &8 o &
3D 10 10 10 10 0 T, MeH 01 05 D1 .5 [ATP, MM
1 1 45 041 001 1 [ATP],BM
ILPOTPo: AGACGTGTGCTCTTCCGATCTTITTITTITIATTITITITITITITIITITITITY
‘_’7([)110 ILPETPE: AGACGTGTGCTCTTCCGATCTTITTITITTITITITITITITITITITITITITYN
KI[ 3000, V=CHGHA
¥ N N 0o =
[ § K N N M = CoOtAaT

OOpaTHbIE TPAHCKPUNITA3BI:
1 2 3 4 5 6 6

bt - —
kJTHK .
17x
— - - 4_200110
[ QS — «+100 10
00 200 200 50 200 200 200 QT eopEuipL
1 1 1 1 1 1 i [OHNI],MIM

kJIHK

21X -—-.—--‘

1

1-O0TMMLYV (NEB)

2 - SuperScripgt |1 {Invitrogen)

3 - SuperScript [ {Invitrogen)

4 - MultiScribe {Applied Biosystems)
5 - SMART MMLY {Clontech)

& - SMARTScribe (Clontech)
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Durypa 4

OnHronyk/1€0TH NePeKII0YeHHS
matpunsl (OIIM)

1-GTTCAGAGTTCTACAGTCCGACGATCGGG

2 = rGrTrTrCrArGrArGrTrTrCrTrArCrArGrTrCrCrGrArCrGrArTrCrGrGrG

3 - GTTCAGAGTTCTACAGTCCGACGATCrGrGrG

4 - GTTCAGAGTTCTACAGTCCGACGATCrGrGrGrG

5 - GTTCAGAGTTCTACAGTCCGACGATCrGr6rG -(hoodiar

6 — GTTCAGAGTTCTACAGTCCGACGATCIGrGrG -OHOTHH

7 -broms- GTTCAGAGTTCTACAGTCCGACGATCrGrGrG-ddC

8 -bromH- GTTCAGAGTTCTACAGTCCGACGATCrGrGrG

9 — GAbAbAbGTTCAGAGTTCTACAGTCCGACGATCIGrGrG
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®durypa 5
PHK- nym IHK-maTpunsi (1 Hr): 1 2 3 4 H20 ___ «700mo.
1) 5-OH-ucaccggguguaaaucagcuug - e . - §<-300H0~
2) 5-OH-ucaccggguguaaaucagcuug + ATP + [THK T4 ' - ne
3) 5-OH-tcaccgggtgtaaatcagcttg 35
4) 5'«pocp-tcaccgggtgtaaatcagettg

8 us = <« 20010
5) 5‘-6uonin- tcaccgggtgtaaatcagettg - l00mo

IIporoxon OT:

1 mxu (1 vr/mkon) cel-miR-39 Qfsf @ép
+ £ e

2,5 Mk Bozsl (miu 20% AMCO

B 1x Oydepe mis OT) FY " «+200mo
4 su +100mo.

1 mxa (1 mxM) IPATDPo
_l’_

5,5 Mk obeit cmecu g OT
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®urypa 6

Oo6oramennas nosn(A) PHK u3
kJjaerok U20S

R10
M JIIHHK R10 C39R

T0IO— 4,
i
2000+ wp ' .
L
o
=4
“eee
@
19 19 17 [gwdl0P
100 100 100 ILPdIP,HM
Mupxympyromas JHK u3

IJIA3MbI KPOBH
M DI DIl H20 C39D

700 1O, —» ww

i -
20010, w i . .
-

26 26 26 17

mom1 P
1 1

1 100 11 PdTPo,sM

B O6paborannas 6ucynspurom JTHK
u3 kjaeroxk U20S

B H{IHK H20 M

500 mmo.

'4-200110.
< 10010.

w1 P
ILPdTP,sM

D Mupkymupyrwmas PHK u3
IJIA3MbI KPOBH

RI
M Rl Rl g C3SR M Rl RIl H20C39R M

o [ J

& &

3000~ o
200mo—> w
-

21 21 21 17
100 100 100 100

21 21 21 17

o IHP
100 100 100 100 ILPJIP,aM
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Durypa 7
4 N\
YacToThl CYHTHIBAHHH HHAEKCA ¢ 1 0OINHOKOH

100

90

80

63,7
>§ 70
I

=]
E 60
E 50
g2
2 .0
E
g ,
o\c 30

20 ’

114
10 1,9
5,3
0
30A 15A 20G 166G
Tun apanrepa (2 noBTopa ans Kaxaoro) %0 omrOoK

9 al oumbxa

30A: AGACGTGTGCTCTTCCGATCTTTTTTITITITTITITITIITTITTITITITV

15A: AGACGTGTGCTCTTCCGATCTTTTTTTTITTITITIV

20G: AGACGTGTGCTCTTCCGATCTTTTTTTITTITIGTITTTITTTITTY

16G: AGACGTGTGCTCTTCCGATCTTTTTITTTTGTTTTTTTTV
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@®urypa 8

1 ur AHK 1 Hr PHK
cel-miR-39 cel-miR-39
C NC M C NC M

|11

. - <—200 n.o. ‘ ' w <€—200 n.o.
1 1

0.1 0.1 [dATP ], MM [ATP], MM
0.002 0 [ddATP], MM 0.003 0 [3d-ATP], MM

10 10 IPdTDPo, HM 100 100 IPdTDPo, HM
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