


« Ceepxcnupanmnsaunsa JHK — aBneHune nepe- nnu
He4OCKPYy4YMBaHUA TOMOSOMMYECKN 3aMKHYThIX
ueneun QHK, B pe3ynsrate KOTOpPOro ocb 4BOVUHOU
cnupanu IHK cama 3akpyynBaeTcs B cnupanb
boriee BLICOKOro nopsiaka.
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“paccrnabneHHas” Ceepxcnupanusat|

dopma K&bTmHKa c canTa



« CBexcrnupanusaunsa aBnsgeTcyd BaXHbIM
ceoucteom [IHK, oT koTOporo saBucuT
npoTtekaHue npaktnyecku scex HK-
3aBUCUMbIX NPOLIECCOB B KINeTKe, Takmnx Kak
pennukauna OQHK, TpaHckpmnuna v
peEKOMOUHaUMSL.

« CBepxcnnpanunanpoBaHHas HK obnapaer
bonbLUen aHePruen.



« CBepxcnupanusaumsa OHK moxeT ObITb
NONTOXXNTENBLHOW N OTpULLATENLHOW.
[TonoxuTtenbHasa - ocb ABOUHOWU cnupanu
3aKpy4yeHa B TOM e HarpasfieHUn, YTO U Lenu
BHYTPW OBOMHOW crinpanu (no YacoBOW CTPESIKe).
OTpuuarenbHas - NPOTUB YaCOBOW CTPETKM.

' ' MonoxutenbHas
@ Twist = -1, Writhe = 0. @ Twist = +1, Writhe = 0.

OTpuuaTtenpHas

Plectonemic

KapTuHKa c caiTa https://ru.wikipedia.org



. [NA Konn4yecTBEHHOro ONMCcaHMA CBA3N ABYX Lenewn
ncnonb3yetca ocobana BennymMHa — NopAaoK 3auenneHus
Lk. B 1969 roay Yantom 6bina npeanoxeHa ¢opmyna,
KOTOpasa CcBA3ana NopAAOK 3aLenneHua u ase gpyrue
reomeTpuYeckme XapakTepmUCTMKM 3amkHytTom IHK —
KpyyeHue (Twist, Tw) u Konn4yecTBo cynepBUTKOB
(pan3unr)(Writhe, Wr): Lk=Tw+Wr

* [pyrum cnocobom onuncaHua ceepxcnmpanmsaunm AHK

ﬂBnﬂeTchc;cnpep,eneHMe NIOTHOCTU CBEPXBUTKOB
0).0 =— —
(o) Lig

N y
e Lky = . TAe N — KonmyecTso nap OCHOBAHWUI B

MOJIEKYyNe, a Y — cpefHee YMC/I0 Nap OCHOBAHUM HA BUTOK
ABOWHOW CNUPann Npu AaHHbIX YCA0BUAX.

 O6blYyHO 3HayeHue y 6am3ko K 10,5

* Konbuesble [1HK, BblaeneHHble U3 XXUBbIX OPraHM3MoB
0b6bIYHO MMEIOT NNIOTHOCTb CBEPXBUTKOB B AMAaNa30HE OT
-0,03 go -0,09



* TOnonsomepsbl - monekynbel AHK, ngeHTn4HbIE B
XUMUYECKOM OTHOLLUEHUW, HO pa3nnyatoLmnecs
3Ha4yeHunewm Lk.

* Tonomnsomepasbl - PEPMEHTHLI, CNOCOOHLIE MEHATL
Tonosiorn4yeckoe coctosiHme KonbueBbix HK
nyTeM co3gaHns BpeMEHHOro o gHOHUTEBOIO NNU
OBYHUTEBOro paspbiea B mornekyne JHK,
NnpoBeaOeHnNs CKBO3b pa3pblB OAPYroro, Lenoro
CermMeHTa uenu n BoccoegnHeHunsa Lenu B Mecte
pa3pbliBa. B pe3ynerarte Takoro pepmMeHTaTMBHOIO
aKTa LleNTIOCTHOCTL Lienen coXpaHAeTcs, HO UX
TOMONOrN4YeCcKoe COCTOAHNUE MOXET U3MEHUTLCA.



« Tonowusomepasa | B xoge cBoen paboTbl BHOCUT pa3pbiB NULLb
B OOHY U3 Luenen ABonHon cnupanu. Tononsomepasbl Tuna | n3
NPOKaPMOTNYECKNX KITETOK CMTIOCOOHbBI BbI3blBaTb penakcauunto
oTpuuaTenbHO, a N3 3yKapnoTuU4eckmx - tHorga u
NONOXNTESIbHO CBEPXCNNUpPanmM3oBaHHOU KOMbLIEBOW
damkHyTou [IHK. [Ina cBoen paboTbl OHM HE TPEDYIOT HUKAKUX
KopakTopoB. BHOCA pa3pkbiB B 04HY 13 Lienen ABONHOW
cnupanu, epMeHT KoBaneHTHO NpuLlMBaeTCcsa K ogHOMY U3
KOHLOB Lienu, 3anacasi B 06pa3oBaHHOW CBSA3U SHEPTUIO,
HeoOxoaumMyto ON9 nocneayrowero BOCCoeaguHEHUA 3TOU Lenu.

« Tonowusomepasbl TMNa Il B Xoge cBoen paboTbl pBYT
oOHOBpPEMEHHO 06e HuTK geonHom cnnpanu AHK u npoBoaaT
CKBO3b pa3spbIB Apyron AByHUTEBOW CErMeHT. B xoae Takoun
peakuuun nopsaaokK 3auensieHns, cnegosartesnibHO U YNUCTIO
CBEPXBUTKOB, OOIMKHO N3MEHATLCA Ha 2. [1oaToMy 13
onpeaeneHHoro TornoMsomMepa Tononsomepasa tmna ll Moxer
caenaTb NULlb TONMOU30MEpPbI, OTNNYaloLmecs OT UICXOQHOro
Ha YETHOE YNCIO CBEPXBUTKOB. [1ouTn Onsa Bcex peakuumu,
KaTannampyemblix Tonomsomepasamu tmna ll, Heodbxogmm
COonbpsKeHHbIV tmanonnis ATP.



BbiBOAObI

CBepxcrnmpanusaymsi BaxxHa BO MHOXXECTBE
Buonornyeckmnx NPoLEeCccoB, TakNX Kak, Harnpumep,
komnakTusaumsa dHK.

Cepxcnupanusaums OHK moxeT 6bI1Tb
NONMOXNTENBLHOWU N OTpULLATENBLHOWN.

,D,J'IFI OonncaHm4d ceepxcrinpasin3daumm NCrnoJib3yroT:
NnopAaoK 3auenieHnd Lk 1 NNOTHOCTbL CBEPXBUTKOB
0]

Tononsomepsbl - monekynbl AHK, nvaeHTn4Hble B
XMMUYECKOM OTHOLLUEHUK, HO pasnuyarLinecs
3Ha4YeHunem Lk.

Tornonsomepasbl - PepMeHTbI, CMOCOOHbIE MEHATb
Tonosnorn4yeckoe coctosiHme konbuesbix AHK.
[lenatcsa Ha Tonon3omepassbl | v |l Tuna.



Vicnonb3oBaHHaa nuTepartypa

https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B5%D

1%80%D1%85%D1%81%D0%BF%D0%B8%D1%80%D0%B0%

D0%BB%D0%B&8%D0%B7%D0%B0%D1%86%D0%B8%D1%3F
%D0%94%D0%9D%D0%9A — cBepcnunpanmndauna OHK

http://humbio.ru/humbio/dnastructure/00035453.htm -
TOonon3omMmepasbl

https://ufn.ru/ufn86/ufn86 8/Russian/r868i.pdf -
onpeanelrneHne Tornonaomepon

http://humbio.ru/humbio/dnastructure/0000ba39.htm -
NJIOTHOCTb CBEPXBUTKOB

http://humbio.ru/humbio/dnastructure/000612fc.htm -
NOPAAOK 3aLleneHns

VICTOYHUKW KapTUHOK YKa3aHbl B Npe3eHTauuu




Cnacmbo 3a BHMMaHue



