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[1TnaH

1.CBOMCTBa reHeTU4YeCKoro Kkoaa.

2.Pennukauna OHK n ero mexaHuU3m.
3.Penapauusa OHK, xumn4yeckasa ctaburnbHOCTD.
4.[eHHble MyTauunu:

-3aMeHa a30TUCTbIX OCHOBaHUMU

-CABUI paMKU CYUTbIBaHUSA

-UHBEepCUs

5.PekoMbUHaUuA (MyTOH, PEKOH).

6.MexaHu3m TpaHckpunuum (TPaHCKpPUNLUUOHHASA
BUNKa).
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[eHeTUYeCKUM Koa

" Cnoco® 3anucu nHopmarmm o

nepBMYHON CTPYKTYpe DOENKOB Yepes

nocrnegoBartenbHOCTb Hykneotngos JHK u
PHK.

* [MonHocTbio paclumdposaH kK 1966



VicTopuna oTKpbITUA reHeTUYeCKoro koaa

[eoprun AHTOHOBUY [amoB
(1904-1968)

Dunsnk-TeopeTuk

1954

CdopmynumpoBan

npoodnemy Koga v
npeanonoXxmn ero
TPUNJIETHOCTD.




[lpobnema

AndaBuTt 6enKkos 20 a.K.

Andasut HK 4 HykneoTnaa
n PHK



ObocHoBaHue TPUNNETHOCTHU
Koaoa [amoBbIM

CKONbKO a.K. MOXHO
H. 4ad.kK.

3aKOaMPOBaTh
MoHONNETHbIN 1 > 1 4
OynneTHbIN 2 — 1 16

TpUnneTHbIN 3 — 1 64



VicTopuna oTKpbITUS reHeETUYECKOro Koaa
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Mapwann
HupeHOepr
roonng KopaHa

Po6ept XOnnwu

HobeneBckas

npemus 1968



s

Har Gobind Khorana Robert W. Holley



Cumnosunym B Kona-CnpuHr-Xapbope.

1966 PpaHcuc Kpuk npeacraBun pesynsrar
KONMEKTUBHOIO Tpyga HEeCKONbKMX
nabopatopun — Tabnuuy reHeTMYECKOro Koaa.



CBouncTBa Koaa
* TPUNNETHOCTb
" HenepeKkpbIBAEMOCTb

= OTCYTCTBME MEXKOOOHHbLIX 3HAKOB
NpenMHaHns

" Hannuune mMexreHHbIX 3HaKoB NMpennHaHus
* OQHO3HA4YHOCTb
" BbipoxXaeHHOCTb (M36bITOYHOCTD)

* [lomexoycTON4YMBOCTb



CBouncrtBa Kopga
1. TpunneTHOCTL

" TpunneTt = KOOOH — TPOWUKa
HYKNeoTnaoB, KogmpyoLlaa ogHy a.K.

5 LYl 3
——- - HaNpaBneHne YTeHus

*Ymcno tpunnertoB — 64

= 3anucbiBatoTca B cumBonax PHK n  OHK



CBoucTtBa Koga
2. HenepeKkpbiBaeMoOCTb

ATFTYYALTLUA
SN | SN | E—

HenepekpbiBarowmncs
KoA

ATYYALUTIUA
OrpaHu4eHus: cnegyollas a.k.

MOXET ObITb He NOOW, a TONMbKO C
KOOOHOM, HaYMHaWumcsa Ha Y

lNMepeKpsiBa#OLWMNCA



CBoucrTBa Koga

3. OTcyTCcTBUE MEXKOAOHHbLIX 3HAKOB
v npenvuHaHus

ATYYAUILUALA Tekcr cuntbiBaercs
e ] noppsa no 3 OykBbl

Cep Twvp Ana
Ero MmoXxHo npo4vyecTtb Tpemda PaMKaMU CHUTbIBAHUA

\/
AFTYYAUTUALA
SN | SN ) S—

Bvl Tpe Mc
ATYYAUTUALUA
e

INlen Apr Tpe

Pamka cuntbiBaHua 2

Pamka cuuntbiBaHuA 3



CBoucTBa Koga
4. Hann4ymne MeXreHHbIX 3HAaKOB NpenuHaHus

= 3HaK oKkoH4YaHuA reHa — Tpu CTOI-koaoHa

= CTOI'1-KogoHbI HE KOOUPYIOT HUKAKYHO a.K. U
CUHTE3 Derika Ha HUX npeKkpaLlaeTcs.

YIA  YAA YAl



IlepBas 6ykpa Bropas 6yksa B koJoHe Tpetns Oyksa
B KOJIOHE B KOJIOHE
Y [T A [

OcH Cep Tup [uc y

QOeH Cep Tup e Il

. Teit Cep STOP <STOPD A

Jlen Cep STOP Tpn I}

Jlen [Ipo ['uc Apr Y

Jlen [Ipo ['uc Apr I

Jlen [Ipo [H Apr A

H Jlen [Ipo [mH Apr [

Hne Tpe AcH Cep v

e Tpe AcH Cep I1

A 1e Tpe Jluz Apr A
w Tpe T3 Apr [§

Baun Ana Acnt [ Y

Ban Ana Acnt [ 11

r Ban Ama Ly [ A

Ban Ama [y [ [




5. OQHO3HAYHOCTb

[1 KO.EI,OH} —_— 9

6. N30BLITOYHOCTL (BbIPOXAEHHOCTD)

KoooHoB — 61
[ KoaoH 1 } AMuHokucnort - 20

\

 KoAoH 2 |
s

[ KOOAOH 3




IlepBas 6yKBa Bropas 6yksa B koJoHe Tpetns Oyksa
DTN B KOJIOHE
A [
Tup [uc y
Tup [uc [
v STOP STOP A
STOP Tpn [
['mc Apr Y
['uc Apr I
[H Apr A
1 [H Apr [
AcH Cep v
AcH Cep I]
A Jus Apr A
JIuz Apr [
= i
AQT ]_[
A
: r




CBouncrtBa Kopga
/. YHUBepcanbHOCTb

*"[ eHeTNn4YeCcKUn Kog eanH y BCexX
XUBYLLIMX Ha 3emMrie opraHM3moB.

=3OTO camMmoe MOLLHOoe

CBMOETEeNbCTBO eaAMHCTBA
NPOUCXOXAEHUA BCErO XMBOTO.



CBoucTBa Koga
8. YHnBepcanbHOCTb

" HekoTOpble OTKITIOHEHUA ObIfi ODHapPYXEHb
B MUTOXOHAPUAX.

* [loCcKONbKY OTKNOHEHNA — pa3Hble, TO OHU

NPOUN30LLIN nocrie CTaHOBMNEHUA
YHUBEPCalbHOro Koga u cBA3aHbl C TEM, YTO
[EHOM MUTOXOHAOPUN — OYEHb MalrlEHbLKUWN.



2. Pennukauna OHK

= YHMBepcarbHbI OMONTOrMYECKNM

npoLecc nepenavym reHeTu4Yeckoun
MHOPMAaLMN B NOKONEHUAX KIETOK U
opraHn3mMoB, brarogapsi co3gaHuto
TOYHbIX Konun OHK.

= [1HK — eanHCcTBEHHAA MOreKyna
KIMETKWU, CIOCODHAas K caMOyBOEHMUIO.



MecTo pennukauuvu B
KNeTOYHOM LUKne

= Pennukauua [IHK Bcerga npeglecTByeT
NerneHnto KNeTku.

|< NHTepdasa >|<— LeneHne —>|

@ Pennukauus e
; =
S-nepvon

(Synthesis)

Kaxpgasa poyepHssa kneTka nosnydaeT TouHyr konuto Bcen [1IHK



[TpHUMNbI pennuKauun

1. KomnnemeHTapHOCTb

2. AHTUNapannenbHOCTb
3. [lonykoHcepBaTUBHOCTb
4. YHUNONAPHOCTb

5. [1pepbIBUCTOCTb

6. [loTpebHOCTL B 3aTpaBKe



[lonyKOHCepBaTUBHOCTDL

<— CTapble ueno4ku

BHOBbL
CUHTEe3UpPOBaHHbLbIE

M I K

lNonykoHcepBaTUBHbLIU

KoHcepBaTMBHbIN [ucnepcrnoHHbIN



[lpepbIBUCTOCTb penfinkauun

ori ori

XPOMOCOMBI

PennnkoH

PennunkoH — pacctosiHue Mmexay OBymMmsi cantamu
Ha4vana pennukauum ori ~ 100 TbiC. H.N.

Y npoKapuoT BCA KOmnbLIEBasi MONeKyna —
OOVH PennuKoH



[lpepbIBUCTOCTb penfinkauun

ori ori

NHK oaHown # #

i 5.
3

N -

7

PennukaTuBHbIE BUITKA



[lpepbIBUCTOCTb penfinkauun

ori
|

3' ..... ! 5
?: 5" P 3"

OHK oaHoMu b _
XPOMOCOMBb! ?

5° | 3’

[TpoTmBOpEYnE C NPUHLIMMIOM YHUMNOSISIPHOCTU —
PaCTN MOXET TONbKO 3' KOHeL, !



MonekynapHas
MalluHa penfiMKaumu



1. FenukKasbl pacKpyymBatloT OBOUHYIO
cnmpanb




2. lNpanma3sa cuHteanpyet PHK-3aTpaBky
(npanmep)

OHK- Mpanmep npavmasa
nonumepasa e PHK



3. AHK-nonumepa3sa lll cMHTe3snpyeTt HOBYIO
venb JHK

4. AHK-nonumMmepasa | ygangeT npanmep u
3ajenbiBaeT bpeLlb

4 &4
¢ mp 223323222
rhbdddbddddd,
gﬁi ; @ﬁi&% L gl sl iy iy
mmmmﬂ aaxew 5 3 S T, SR U ST T {

L%_‘I@ﬂ G = 5
’ YnaneHue npanmepa

5. ﬂwrasa CcLUMBAET OHLI,bI



RL Tl (KonbLieoOpasHas

--.LI

= U/

P
T B

~

el I

I
-

L



OHK-nonumepasa ncnonb3yer
HyKneoTuabl B BuAe S' tpudgocoaron

o

|
I 5’ end
O
I 5
0=P—0—CH,

I 0
& Adenine
O

PacTtywy |

KOHeLl, Le
Cytosine
. OH-<——Free 3 OH aroup
He3okcu- 3<end
Tpud
O 5’ S -, CE R v
—~ O P .. ... Adenine
K Q j‘,\?,o 2
\"\P //-'"" O \ \::i_, ‘:/r‘
I\ Q" \ o
’O#P\/ £ DNA polymerase
Incoming deoxynuclecside @
riphosphate



CeounctBa JHK-nonnmepasbl

1. TlpucoeanHaeT no ogHOMY
HyKneoTuay ¢ 3‘ KoHua e 3

pacTyLlen Lenodku, /'

2. Tpebyet anga Hayana padoThi
cnapeHHoro 3° KoHua.

INMornyeckm

3. OTwennaer oanH HykneoTtuna CBA3aHHbIE
cBoucTBa !
Ha3amd, ecrin OH He CrnapeH — T.e.
NCrpaBrgeT CBOM OLLNDKM.



INHK-nonumepasa ncnpaBnsier

5 3 5 3 5 3 5 3
C G C G cC G 3 — 5 exonuclease c G
T A T A T A activity of DNA T A
polymerase removes
G C G C (error) G C Incorrect base G C
OH T AT A P AT
T oH T T -
%, G
C G C &
(Inccrect base)

Ecnun HOBbIN HYKNeoTUA He cnapeH — pepMeAT He MoXeT
ABUraTbCs Aanblue.

Torpa oH BblegaeT HeBEpPHbIN
HYKrneoTua u CTaBuUT APYromu.



Ckopoctb pennukauun HK

=Y npokapuot — 1000 HykneoTnaos /cek

=Y aykapuoT — 100 HykneoTnaoB /cek

(MeoneHHee, notomy Yto [AHK cnoxHo ynakoBaHa —
HYKI1eoCOMbI N Apyrne ypoBHU YNaKOBKMN)



BbiBoAbI No pennukaumm OHK

= B pesynkraTte pennukauumn Kkaxxgagq

AodyepHAA KreTka nonyyvyaetr TOYHYHO

konuto Bcen OHK copeprkaBlueiica B
MaTEPUHCKOW KIEeTKe.

=" 1HK Bcex KneTtok ogHoro

opraHu3mMa — oAuHaKoBa#s, KaK Mo
KOINMMYEeCTBY MOJIEKYI, T.€. XPOMOCOM, TaK U
MO UX HYKNEOTUAHOMY COCTaBYy.



3.Penapauuna OHK

" bernku, KoTopble UCNPaBAOT OLLUNOKN U
nospexgeHus B AHK.

= [ledbeKkTbl 3TUX CUCTEM BEOYT K TAXKENbIM

3a0o051eBaHNAM.

[TurmeHTHas
Kcepoaepma — AedeKT
CUCTEMbI penapauunn
YO®-noBpexageHum




Knaccudpumkauma mytauum no
XapakTtepy nosiBrieHus

My TaLMK
. .
CNOHT3HHbIE MHAYUMPOBAHHbIE
- MyTaUMW, BO3ZHMKWHME || - MyTaUMW, MCKYCCTBEHHO
BCTECTBEHHbIM NYTEM NO4 | | Bbl3BaHHbIE  AEHCTBHEM
[1ENCTBHEM (DaKTOPOE || MYyTareHHblX MakTopoe
cpedbl 00KTaHKS




Mymauyuu no ypoeHIo
803HUKHOBEHUS

[ eHHblE MyTaunn, reHoMHble MyTaLlni,.
XPOMOCOMHbIE MYyTaL .

|. --- cBA3aHbl C U3BMEHEHUSAMY BHYTPU
reHa
). --- cBS3aHbl C U3MEHEeHUsSMU

CTPYKTYPbl XPOMOCOM

3. -—- NPMBOASAT K U3MEHEHUIO Yncra
XPOMOCOM



XPOMOCOMHbIE

Heneuuns
1 | i | |
E A B
Odynnukauusa

| | | | | ] | 1 |
E AB C D EC D E

NHuBepcus




NENELNST

-OT JiaT. deletio —
YHUUYTOXCHUE —

, / XpPOMOCOMHAas1 adeppanus

' (mepecTporka), Ipu KOTOPOU

IIPOUCXOAUT MOTEPS yUaCTKa

XPOMOCOMEBI.




OYMIUKALNN

Ot nar. duplicatio —
YIBOCHUE — CTPYKTypHAas
XPOMOCOMHAasl MyTalus,
Y 3aKJIF0YArOIIAsCS B
yIBOCHHUH y4acTKa

'l XpOMOCOMBI.




XPOMOCOMbI
LUMMMaH3e n
YyeroBekKa.

TpaHcnokayuu
[TonepeyHas

sl | TTTTT
S ET EE EE E E EE
(TpaHcrnokauuga EE E

oYyeHb bnu3ka.
g8
rno 2 nape). 55 55 E




6.MexaHu3M TpaHCKPMNLUMKU (TPAHCKPUNLUOHHAA BUIIKA).

YHUNONSAPHOCTL:

PennukaTuBHasi BUNKa PacTyLinin KoHel, HOBOW LieNOYKU
— Bcerga 3'

HarlpaBneHme ABNXEHNA BUTTKU

3'/ .

3!
3" 3ana3gbiBaroLlas
Iinpunpyrowasn Lenb
enb
. — >
— ®dparmeHTbl OKa3aku



IlomallHee 3agaHue

buonorusa. KH. 1./ lNog peq. B.H. ApbirnHa. 1999. ¢.68 - 92.
KoHunueB A.C. MonekynsipHasa drnonorus. 2005. c. 204 — 277.



