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Chain A Chain B

Arg5(C) W NH1[Arg3(C)*
Trp48(C) -~ A.o. c HauGonbLWUM

yucnom cessen ¢ AHK
(c 2-ma coceaHUX caxapamMm)

Thré(C) OG1

A.o, Haubonee BaXxHble
AnA y3HaBaHuUA
nocnefoBaTeribHOCTU

] Asn51(C)

‘ lle47(C)-

-------- Lys57(C)

o OH Tyr25(C)
T NH2 Arg53(C)

NH1 Arg31(C)

Key

@ Backbone sugar and base-number = e Hydrogen bond to DNA
------ Nonbonded contact to DNA (< 3.35A)

® PRGsphats group 88 Water molecule and number

* Residue/water on plot more than once

JTHK

JlezokcupubonykiaenHosas kuciora (JJHK) —
MAaKpOMOJIEKYJIa , 00€CIEeUNBaIOIasl XpaHEHHUE,
repeiayy u peajnu3anuio FreHETUYECKOU
MH(OpPMAIMH Pa3BUTHSA U (YHKIIMOHUPOBAHHUS
KUBBIX OPraHU3MOB.




Permmukanus JIHK
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[Iporuiecc cuHTE3a JOYEPHEN MOJIEKYJIbI HA
MaTpulie poauTesibckon Moliekyibl JIHK.

B xoxae nocnenyroiero aeaeHus
MAaTEPUHCKON KJIETKH KJIETKA MOJY4aeT 110
ofHOU Koty MoJiekyibl JIHK, koTtopas
sBisgerca naeatnynou /JIHK mcxomHou
MAaTEPUHCKOU KIIETKH.




Cxema permnkanuu JIHK

DNA primase
DNA ligase RNA primer
DNA Polymerase (Pola.)
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Penapanus JIHK

% Pemapanus (or nar. reparatio —
BOCCTaHOBJIEHHE) — 0c00ast
(YHKIHS KIETOK, 3aKJIF0Yar0IIasICs
B CIIOCOOHOCTH MCIPABIIATH
XUMHYECKUE TTOBPEXKICHUS 1
pa3peiBbl B Mojiekyiax JIHK,
MOBPEKIEHHON ITPU HOPMAJILHOM
ounocunte3e JIHK B kieTke niu B
pPE3YJIbTATE BO3JICHCTBUSA
(U3UYECKUX UIU XUMHUYSCKUX
areHTOB.




CxeMa AKCIU3MOHHOM penapanui HyKICOTHIOB

Nucleotide excision repair

Nucleotide excision repairs DNA-injuries caused
by UV radiation or carcinogenic substances like
those found in cigarette smoke.
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UV radiation can make two The enzyme exinuclease finds the damage and
thymines bind to each other cuts the DNA strand. Twelve nucleotides are
incorrectly. removed.
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DNA polymerase fills in the 4 DNA ligase seals the DNA strand.
resulting gap. Now the injury has been dealt with.

(Aziz Sancar)

Penapanus [JHK nocne noBpexaeHust yiapTpaduosieToMm
Nucleotide excision repair NER




Base excision repair

Base excision repairs DNA when
a base of a nucleotide is
damaged, for example cytosine.

An enzyme, glycosylase,
discovers the defect and
excises the base of uracil.
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Cytosine can easily lose an
amino group, forming a base
called uracil.
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Another couple of enzymes
remove the rest of the

nucleotide from the DNA strand.

(Cxema dSKCIIM3MOHHOM penapanuyd OCHOBaHUM

Uracil cannot form a
base pair with guanine.

ey @0
DNA polymerase fills in the

gap and the DNA strand is
sealed by DNA ligase.

(Tomas Lindahl)




Cxema pernapanuyd MU3MaTYCH

Mismatch repair

When DNA is copied during cell division,
mismatching nucleotides are sometimes
incorporated into the new strand. Out of
a thousand such mistakes, mismatch
repair fixes all but one. 2 MutH 3 MutH
Original strand -—
Faulty base-pairing with methyl groups
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MutS copy

MutL \\

Two enzymes, MutS and MutL, etk
detect the mismatch in DNA.

MutL

MutS

The enzyme MutH recognises methyl The faulty copy is cut.
groups on DNA. Only the original strand,
which acted as a template during the

copying process, will have methyl groups
attached to it.
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MutS

The mismatch is removed. DNA polymerase fills in the gap and

DNA ligase seals the DNA strand.

. . (Paul Modrich)
DNA mismatch repair



MutSa chcognition Mut$ l Recognition
903
\’so " wo?
5"
3
O"

“? MutLa llnaslon -, 9
34"

W Wy
HO PO;3 HO PO;

MutL l Incision

HOPO;

" EXO1 of UwD

Exol

DNA l Resynthesis

polymerase 8 polymerase I11

HO PO3

zj Q> & A% ;:

DNA ligase l Ligation

5 3 3
;PCOLOVI

(a) Eukaryotes
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(b) The majority of bacteria
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Pemapaiyst omimO04YHO CIIapeHHbBIX
HYKJICOTHI0B

% DyKapuoT
% bompmmHCTBa OakTepuii

% Bakrepuu E. coli




I InrMenTHAA Kcepojepma

KnuHnyeckue nposBIICHUS:

% ['uneprnurMeHTanus Teia

% ATpoduuHbIe yJacTKH

% [lopaxeHne XpsAIIEeBONM TKaHU
% MenaHoMbl

% Kceponepmuueckast MIHOTHS

(Cungpom Jle Cankruca-Kakkbone)




Tpuxornomuctpodpus(Cuaapom Tait)
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Knuanueckue ITPOsABJICHUA .

YMCTBEHHASA OTCTAIOCTh
[ToBbIlIEHHAsA (POTOUYBCTBUTEIBHOCTD
Uxtnos (vemyiiuaras koxa)
HeBposiornueckue HapyuieHus

JledexThl pocTa U pa3BUTHUSA

(Your Xoit Toit 1971 r.)
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Cunapom biayma




Abgemuss @aHKOHU
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KnrnHnyeckue nposBIICHUS:

% 3azepkka pocra
% JlepexTsl GOpMHUPOBAHHUS CKEJIETA

+ IIpenpacmnoiaoKeHHOCTh PAKOBBIM
3200JICBAaHUSM

< AIniasus KOCTHOIO MO3ra
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