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MaTpu4iHbIE CUHTESDI

Pennukauna OHK

'lonnmepasHaga uenHasa peakums
"IpnHUKMNBLI 1 3Tanbl TpaHcKkpunuun. OnepoH
TpaHckpunuua n cospesaHne PHK'y
ayKapuoT

«Pa3opBaHHble» reHbl U CnancuHr
Perynaumna TpaHCcKpunuum




MaTpU4HbIN CUHTES

OCHOBHbIE TUMNbI MaTPU4HbIX CUHTE30B B rnpupoae.

* Pennukaumsa - cnHtes HK no matpuue OHK

 TpaHckpunuuga - cuHTe3 PHK no matpuue AHK

* TpaHcnaumna - cuHTes benka no matpuue MPHK

Y HeKOTOpbIX BUPYCOB NPONCXOOMUT:

* Pennukaunsa PHK - cuHTte3s PHK no maTtpuue PHK

e ObpaTHaa TpaHckpunuua - cnHtes HK no maTtpuue
PHK

Ha MaTPU4YHOM NnNpuHUuuUnNne oCHOBaAHaA.

» Penapauusi — vucnpasneHne owmnbok B MONeKyrne
OHK




MaTpuU4HbIN CUHTES

OcCHOBHbIE NMPUHUUNDBbI MaTPUYHbIX CUHTE30B.

e KoMNnemMeHTapHOCTb - OAHO3Ha4YHoOe
COOTBETCTBMUE nocriegoBaTesibHOCTEN MOHOMEPOB
BHOBb CUHTE3NPYEMOU U MAaTPUYHON MOJSIEKY

° AHTUNapasneslbHOCTL - CAHTe3npyemasi 4o4YepHAS
Lenb OpueHTUpoBaHa aHTUNapannenbHoO
MaTPU4YHOWU

°* YHUNoONsApPHOCTL - nepeaBuXXeHne bepMeHTOB,
CUHTE3NPYHOLNX HOBbI€ MOJEKY bl, BO3MOXHO
NMUWb B OOHOM HanpaBneHun OT 3’-KOHLOB K 5’-
KOHLIAM MaTpU4HbIX Lueneun ( )
NN oT 5’-KOHLOB K 3’-KOHUaM ( ).




COXPAHEHUWE U NMEPEOAYA
TEHETUYECKOU UHOOPMALIUU

1. PETJIMKALINA
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1. PETJIMKALINA

(oT nar. replicatio — Bo30bHOBIIEHNE) —
npoLecc co3gaHusa ABYyX A0YEPHUX MOSEKYI
[HK Ha ocHOBe poauTENbLCKON MONEKYMb
OHK. Pennukauuno OHK ocywiecTtengaer
CIOXHbIN KOMNNekKc, coctodawmn n3 15-20
pa3nn4yHbIX 0enKoB-PepPMEHTOB, Ha3bIBAEMbIN
penancomMoun




KoMnnemeHTapHOCTb, NOJTYKOHCEPBaTUBHOCTbL U
aHTUNapannenbHOCTb pennukaumu: 1 - kMaTepuUHCKaa»
OHK ; 2 - cuHTe3 KoMmnnemMmeHTapHbIX Uenewu; 3 -
«povyepHue» OHK




Touka navyana pennmkauuu Jeyuanpasnesme
: PCIUIHKATHBHBIE BHIKH

Hanpasnenue

PEIHKaL U /

: Yactuuno
Xpomocoma E. coli PeILTHLUHPOBaHHAS
Xpomocoma

[1ByHanpaBneHHas
pensfiukaums XpoMoCOMbl
E. coli. BHoBb
CUHTE3UpPOBaAHHbIE HUTU
BblAerieHbl LBETOM

Jlnnciinas sykapHOTHYeCKas XpOMOCOMa
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Pennukauns HayHHaeTCcs
HHIIPQBHCHHC PCIUIHKalHH BO MHOXECTBE TOYEK
L Havalla peruIHKalHH

PerkaTuBibic BUIKH PeruinkaTHBHBIN I71a30K

1 3aBepllIeHNE PEIUTHKALUH

JlBe 10YepHHE XPOMOCOMBI

U
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PennunkoHbl y NpOKapunoT:
1 - pennMKaTUBHbIE BUJSIKMU;
2 - OOAVH PEenfInNKOH;

3 - HanpaBneHue
ABWXEHUA BUSOK
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CTpenkamu yKa3aHbl
pennuKaTuBHbIEe BUJSTKW
B TPeX pensIMKkoHax

penfinkatuBHbIe

PeI'InMKaLlMﬂ OHK E. coli:
«poyvepHasa» OHK ;2 -

1

«maTtepuHckaa» OHK ;

3



CxemaTn4yeckoe usobpaxxeHue npouecca pennuvkauum,
Lnppamu oTMmedeHsbl: (1) 3anasgbiBatowias HUTb, (2)
nuagupyrowasa H1Tb, (3) AHK-nonnmepasa, (4) AHK-nurasa,
(5) PHK-npanmep, (6) npanmasa, (7) dparmeHT Okasaku, (8)
OHK-nonnumepasa, (9) renukasa, (10) 6enku, ceasbiBatoLLme
ogHouenoyveyHyto OHK, (11) Tononsomepasa



benku, yyacteywuwime B pennukauun:

* [enukasbl - 3TO (hepMeHTbl, AeHaTypupyloLime
OHK

e SSB (ot aHrn. ingle trand inding Proteins) -
3TO O6enku, cBA3biBaloLWmecs ¢ ogHoLeno4Yye4yHou
OHK, He no3BonAOT pacnneTeHHbIM HATAM CHOBa
coeaANHATbLCA.

 NHK-npanmaza - cuHTe3supyet npammep (PHK-
3aTpaBKy), HeobxoaumMyro ANA Ha4vyana CuHTe3a
HoBou uenu AAHK

o OHK-nonumepaski - 3T0 (pepMeHThI,
KaTanuaupyrouwme cuHte3 HoBom uenu OHK

e Tononsomepasbl (penakcasbl, rmpasbl).- 3TO
cdepmeHTbIl, uaMeHsawmue Tononoruo AHK




Benku, yyactesylowme B pennmKauumm:

pacwennsieT
OOHY U3 ABYX Leneu ceepxcnupann3oBaHHOU
ABOUHOU cnupanu

Tonou3somepasa |
Tyr—0OH

DepMeHT paclEenISeT OAHY HHTb U
KOBAJIEHTHO npucoeauHaerca k pocary JIHK

Jlynnekc BpaiiaeTcs BOKpYT €IHHCTBEHHOMH
dochonurdupHoii cBazn




Benku, yyactesylowme B pennmKauumm:

pa3pbiBaeT 06e HUTH
OHK B aBonHOM aynnekce. Bropyro Hutb OHK
depmMeHT nepeHOCUT MexAay KoOHLuaMu pa3pbiBa
Oe3 BpalleHnsa ueneun.

MexaHun3m pabdboTbl rupasbi
1 — GyrA; 2 — GyrB;

3 — y4yacTKun ABOUNHOM
cnupanu OQHK
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Molecular visualizations of

DNA

2. DNA Replication
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A - Hepgopennukauuna 3'- kKoHua maTtpuubl: 1 - PHK-3aTpaBka; 2 -
BbiCTynarowmm 3'-KoHew, nocrne yaaneHusa 3atpaBku; b —
yaAnnHeHune 3'-KOHLa MOJSieKyrbl Teriomepa3soun: 1 - Tennomepasa;
2 - PHK-maTpuua; 3 -HanpaBneHue oBWXeHnA teriomepasbl; 4 -

PHK-3aTpaBka; 5 — yanuHeHHast Teniomepa B HOBOM payHAe
pennukauuu




IlonumepasHag nenHada peaknud - IIITP

AHK-maTtpuua, ¢ yyactkom AHK,
KOTOPbIW TpebyeTca aMnnncuyupoBaTb .
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Oea OHK npaimepa,
KOMMNEMEHTaPHbIE NPOTUBOMONOMHbLIM
KOHLIaM pasHblX LUenen Tpebyemoro chparmeHTa AHK

o NeHaTypauus npu 94 - 96°C o OTur npu ~ 68°C 9 SnoHrayms npu 72°C




2. TPAHCKPUIiLns

e

A~
- -
V4o,
-




2. TPAHCKPUTIILNA

PECAT CTPEACTCC PG RAG— 2 ¢
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e u3 4-cumeosnibHO20 asihasuma
nepenucbieaemcsi C [OMOWMbLKO mMpaHcKpunuuu
cumeosibHbIU angpaeum PHK (A,U,G,C)
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2. TPAHCKPUIIUNs
TpaHckpunuma (oT nat. transcriptio «nepenncbiBaHne») —
NponcxogaLinm Bo BCeX XKUBbIX KNneTKkax npouecc cuHteda PHK
c ucnono3osaHnem AHK B kayecTBe MaTpuubl; NeEpPeEHOC
reHeTunyeckon nHgopmauum ¢ HK Ha PHK.

TpaHckpunuua katanusnpyetca depmeHTom OHK-
3aBucumoun PHK-nonnmepason. PHK-nonnvepasa asmxercsd
no monekyne HK B Hanpasnernun 3' — 5.

Llenouka HK, koTopasa cnyxuTt wabnoHom Ans
noctpaneaHua PHK, HasbiBaloT HekoaMpyoLen nnu
MaTpUYHOMU. [locnenoBaTesibHOCTL, NoNyyYeHHas B pesyrbrarte
Takoro cnHtesa PHK bynet naeHTUYHa nocnegoBaTernbHOCTH
kogupytowen uenodykn JHK (ncknitovaga sameHy tumuHa HK Ha
ypauwun PHK) cornacHo npuHUuny KOMMNsieMeHTapHOCTMW.



IYPHHOBbIE
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Anenosuutpudocdar (ATD) I'yanosuntpudocpar (I'TP®)

MUPUMHNHOBBIC

Ypugnurpudocdar (YTO

PunboHykneosnatpudgocdogarol




, . HemaTpuyHas uens
- < C G ATGCAT 3 (Kon"py}omaﬂ,

JHK *1:: MM CMBICIIOBas)

"3GCTACGTAS  Marpuunas uens
(HekopupyroLLas,

UM HECMBICIIOBASA)
5CGAUGCAUZ LHens MPHK

CxemaTU4HOE n3obpaxeHue, NoKasbiBarLlee Ha
npumepe MPHK TepMUHbLI «MmaTpuyHasa» u
«HemaTtpu4yHaa» anga uenu AJHK kak nepeHocuukKa
UHpopmMaUunu



OnepoH NPOKaAPUOTUYECKOU KITETKU

A — cTpoeHue onepoHa: 1 - npomoTtop; O - onepaTtop; Ll —
LUCTPOHDbI; T — TepMUHaTOp. b — TpaHcKkpunuma onepoHa: 1 —
PHK-nonnmepasa; 2 — 6enok-penpeccop; 3 — CUHTe3upyemas
PHK




« TpaHcKkpMnuus COCTOUT U3 CTaau y3HaBaHUSA, UHUL ALK,
3NMOHrauum u TepMUHaLUM.

Y3HABAHUE

CBa3biBaHne PHK-nonumepasbl C NpOMOTOPOM:
1 - KophepmeHT; 2 — 6-chakTop; 3 — xonodgepmeHT
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TEPMWHALUA

CTpVyKTVpPa WWUNUNLKU
TpaHcKkpunTa PHK, KkoTOopbLIN
—— obycnoeBnuBaeT TepMUHALIUIO
wrnekH TpaHCKPUNUUU reHa
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A — eavHuua TpaHckpunuuu: 1 —reH; 2 - TATA-60kc; 3 - LLLLAAT-moTuB; 4
- MoAaynu 3HxaHcepa; b — TpaHcKkpununoHHbin komnnekc: 1 - PHK -

nonumepasa ll; 2 — ocHoBHble dpakTopbl TpaHcKkpunuun; 3 - TFIID; 4 —
TPaHCKPUNLMOHHbIE PaKTopbI



PEANU3ALUA TEHETUYECKON UHOOPMALIUU
2. TPAHCKPUIiLYnsi
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[MpoueccuHr MPHK y aykapuor:

KenupoBaHue
[NonunapeHunupoBaHue
CnnaucuHr

PepakTtupoBaHue



A — kennpoBaHue; b — nonHageHunupoBaHue: 1 - curHan
nonnageHNMNMpoBaHus; 2 — MeCTO pa3pe3aHusi SHOOHYKIea3oun
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PeaaktuposaHue mPHK y TpunaHocombl




CIJTIAUCUHI
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SK30H 1 SK30H 2 MHTpOH 2 3K30H 3
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‘ TpaHCcKpunuua

N0 "3K30H3

‘ CnnancuHr

l TpaHcnauua

Benok «

NMpu co3peBaHnn MPHK UHTPOHLI Bbipe3alTcs,a 3K30HbI CLUMBAKOTCS




AT 3k30H2

J3'-KOHeL,
TOYKa MHTPOHA
pa3BeTBneHus

nonunupuMmuagnHoBas
nocneaoBarTtesibHOCTbL

3k30H1 | 3K30H 2

Ha KoHUaxX UHTPOHOB AAepPHbIX FEHOB MMEKTCHA KOPOTKNE KOHCEHCYCHbIE
nocneposartenbHocTn 5' Iy Il Al 3'. AAeHUNOoBbLIN HYKNEeoTuA,
B TOYKe pa3BeTBneHus ceoeun 2'-0H rpynnoun atakyeT 5'-KOHeL, MHTPOHA




AnbTepHaTUBHbLIN

AnbTepHaTMBHLIN 3K30H
7 3K30H | | m— TOK30H 1T JK30H 2
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» TOK30H T T -
AnbTepHaTUBHbLIN
AnbTepHaTUBHbIN 9K30H 1
i OK30H1: 1 » OK30H 1T -
3 ] i 3 TIOK3IOHT TIKIOHZ
AnsrepHaTMBHBLIN AnbTepHaTMBHLIN
3K30H 2 3K30H 2

1 - c ocTaBneHnem unu Bbipe3aHMEM 3K30HA; 2 — C OCTaBfIeHUeM Unu
Bbipe3aHnemM UHTPOHA; 3 - C pacno3HaBaHMeM pa3HbIX 3'-KOHLOB B
UHTPOHE; 4 — c pacno3HaBaHMeM pa3HbiX 3'-KOHLLOB B MHTPOHE; 5 - C
B3aMMOMCKITHOYaKoLWMM OCTaBIIeHUEM 3K3OHOB




TPAHCKPUITTOMBI. AHAJIN3 SKCITIPECCHUN TEHOB

Color Key

samples vs. features
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TennoBas kapTa, 0Tpa>|<a|ou_\a 3checmo reHOB, OOCTOBEPHO
perynupyembix Mexay rorioBHbIM OTAENTOM NOYKM BanKkasribCKOro omMyns, He
3apaxeHHoro (P15, P28, P34) n 3apaxeHHoro D. dendriticum (P13, P42, P46).



