TpancreHHast MbIIIb C TEHOM IT'OPMOHA POCTA




Kak onpenenurs 3KCIPECCUIO Te€HA

1. Hawtu MPHK namnoro resa ¢ moMouiso
MOJIEKYJISIPHOI'O 30H/1a

2. OOHapyXuTh OCJIOK C MOMOIIBK AT

2. Breigenuts TotaiibHyr0 MPHK, monmyuuts kJIHK u
¢ moMomIbsro 30H1a HauTH KJIHK nganHoro rena

-

N



Alteration of structure

Relaxed DNA l

Transcription

mRNA processing

RNA stability
Translation

Posttranslational modification

Modified protein
(active)




| ypOBEHB PETYNIALMN AKTUBHOCTH T€HOB

210 (hOPMHUPOBAHNE AKTUBHO TPAHCKPUOHUPYEMOIO
3YXPOMATHHA ¥ MOJIYAILETO, KOMITAKTU30BAHHOTO
reTEPOXPOMATHHA

['eTepoxpomarun noapa3aeiasaeTcs Ha
KOHCTUTYTHBHBIN U (DaKyJIbTaTUBHBIM

MeTunrpoBaHue JIM3UHA T10 MOJ0XKEHUIO 9
B rucToHe H3 — mogaBieHne TpaHCKPHUIIIINT

KOHCTUTYTUBHBIN — B LIETPOMEPAX, TEIIOMEPAX,
UHTEPKAIAPHBIN. HanoiIHEeH MOBTOPSOUIUMUCS
MOCJIEI0BATCIBHOCTIMH ¥ MOOMIBHBIMU 3JIEMECHTAMU



Poub Moaupukanuyu M peMoeIMPOBAHUS HYKJIE0COM
B PEeryJIiliii FeHeTUYEeCKUX MPOLECCOoB

HykJjieocoma — oKTamMep ruCTOHOB ¢ HAMOTAHHOM
JTHK B 146 n.n.MUMeeT KOpP U XBOCTHI THCTOHOB

Moanpurkanusa HyKJI€0COM BKJIOYACT —
*PemoaesmpoBanue
*KoBajieHTHast MOAU(PUKAUA TUCTOHOB

e3aMeHAa TMCTOHOB



Moaudukanusa rTUCTOHOB  Histone protein

o) (A Fositvely charoed ik of
o /N proteins probably interact

B perynsiuum akTUBHOCTH
rCHOB

charged tail

nuclecsornal histone

with the negatively charged
phosphates of DNA.

Acetylation of the taik
weakens their interaction
with DNA and may permit
some transcription factors
to bind to DNA.



Hykiieocoma — 310 OKTamMep rucToHOB U 1,7 BUTKA
cynepcnupaau pparmenra AHK naunoun 146 nap
OCHOBAHU M

B mesioM HyKJI€0COMHAas YIIAKOBKA OTPAHUYHUBAECT
y3HaBaHue nocjenosareabnoctu J1HK ¢pakropamu
TPAHCKPUIIIMH, PEIVIMKAIIUA U PEKOMOUHALIUH

110 oTAeIbHBIM FeéHaM HYKJI€0COMbI paclpeaeasaoTCs
HECJOYYAaHHBIM 00pa30M - O3MIMOHUPOBAHHUE

IHo3MHOHMPOBAHME HYKJICOCOM HA NPOMOTOPE MOKET
ObITH (PAKTOPOM pPEryJasaiuvy TPAHCKPUIILIUU, KAK +, TAK M -




AL BEN

PeMoaempoBaHue HYKJIE0COM — 3TO U3MEHEHHUE
ux cesizpiBaHusa ¢ JIHK. OcymecTBasioT 0Oejaku

e[lepeMenieHrEe HYKJIEOCOM
*3MeHeHNEe PACCTOAHUSA MEKIY
HYKJI€0COMaMU

*YiajieHue TUCTOHOB

C0OpKa rMCTOHOB



KoBajienTHas MOIlI/I(l)I/IKaHI/IH BRJIIOYACT —

*AllCeTUJIMPOBAHME — JIeAlleTHIMPOBAHUE
*DochopuiupoBaHue —
nedgochopuapoBaHue

B *MeTrujinpoBaHue
*yOUKBUTHPOBAHME

[

MeTuanpoBaHU€E JIM3UHA T10 ITOJIOKECHUTIO 9
. B TUCTOHE H3 — momaBineHre TpaHCKPUIILIMH, YaCTO
3TO coueraercsa ¢ metuaupoBanuem JIHK o nuro3uny

ANETUIUPOBAHUE JIM3HUHA IO TTOJIOXKEHHUTO 9
B TUCTOHE H3 B coueTaHuM ¢ METUIUPOBAHUEM
JIM3UHA B IIOJIOKEHUH 4— MOAABICHUE TPAHCKPUIIILIUN




I'mcronoBbIN KO-

1. AMHHOKHCJIOTHBIA O0CTATOK — pa3Hbie AMK moryr
IHoaBeprarbcsa Mmogupurkanuu — Jini, Apr, Cep, Tpe

2. Moaudpuuupywiiue (pepMeHTHI — KX MHOI'0

- 3. beaku, BocnpuHUMAOIHe MOAN(PUKAINIO THCTOHOB

- KoMOnHauus Bcex 3TuxX (pAKTOPOB — M €CTh TUCTOHOBBIN KO/

O0ecnneunBaOT aAKTUBALMIO 1 CAaJIEHCHUHT I'€eHOB, 0Ue€BH/IHO
nmomMorasi pakTopaM TPAHCKPUIIIUH

o
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Peryﬂﬂlll/lﬂ HU3MCHCHHUEM KOJINYECTBA ITCHOB U CprKTypI)I
JTHK

*YTpara reHeTU4eCKOro Marepuaaa —TuMUAHYIIUS
XpOMATHHA, pa3spyuieHue siApa y IJpUTPOIUTOB

s AMIupukanusa reioB — P-riimkonporenna, pPHK
*PeapaHKupoOBKAa NeHHBIX CErMEHTOB

°A) B renax U

°b) y cajibMOHEJJIbI HHBEPCHA MPOMOTOPA
00yCJI0BJIMBAaET pa3Hble TUNBI (prareJivHAa ¥
o0ecneunBaet yckoab3danue ot U.0.

*« PoJib TPAHCIIO30HOB B pPeryjsaiui aKTUBHOCTH
T'CHOB.

es Jy- U reTepoOXpoMaTHuH. /IBOMHAS CIIMPAJTb MOMKET
NPUHAMATH pa3Hbie (POPMbI

o« UHAKTUBAIMA X-XPOMOCOMBI

e« Pouab meTuiimpoBanusa IHK B peryasuuu
IKCIPECCUU IeHOB

0L BOE D g




AKTHBHBIN XPOMATHH — 3YXPOMATHH

*HykiieocOMHasl YIIAKOBKA U3MEHEHA W
OTCYTCTBYET

oJLIMHHBIC YYaCTKH, YyBcTBUTENAbHBbIC K /IHK-a3e 1,
YKa3bIBAKOIIHAE HA BO3MOKHOCTHh TPAHCKPUIIIUHA

e[ unepuyBcrBuTeabHbIe cauThl K JIHK-a3e 1,
ACCOLMUPOBAHHBIEC C JHXAHCEPHBLIMHU JICMEHTAMHU Y
HA4YaJjia reLa

*boJiee ciaadasa ynakoska JIHK moa 371eKTpOHHBIM
MHUKPOCKOIIOM

*B moJIMTeHHBIX XPOMOCOMAX — 3TO MY(PbI




HK
OTKpEITO €1Ie A0 OTKPhITUI YOoTCcOoHA 1 Kpurka, HO 110
CHUX IOP OCTAETCS MHOI'O HHTPUTYIOIIUX 3arajgoK
MeTtunupyercst HUTO3WH B S MOJIOKECHUU U aJICHUH B 6
ITOJIOKEHUH
Perymsnys TpaHCKPUIIIUA

1
2. Knerounas nuddepeHpoBka 1 SMOPHOHAIBEHOE

PA3BUTHE
. I'eHOMHBIN UMIIPUHTUHT

MertuiipoBanue |

3

4. HuaxtuBanus MOOHIILHBIX DJIEMEHTOB
5. Kanneporenes

6. I'enermueckue 3a001eBaHUS YEIIOBEKA
7. 3amMajlyuBaHHE I'€HOB



3arajaku-
OTCYTCTBYET Y APO30DUIIBI U JIP.

OOecneyrnBaeT HAKOIUIEHUE MyTallu1




= >
Y Dr apoxoxenn C.elegans MeTHIMPOBaHHUS HET.

| HapylieHue METHINPOBaHUS Y Y€I0BEKa
IPUBOJUT K OCTAHOBKE YMOPHOHAIILHOIO
pa3BUTHA. METHIMPOBAHMUE 3AIPEIICHO B CaMTax
cTapTa TPAHCKPHUIILAY IIOYTH IIOJJOBUHBI TCHOB
4EJIOBEKA.
= METHJIIMPOBAHMUE CBA3aHO C TETEPOXPOMATUHOM
I [Ipu pake MeTHIMPOBaHKE TOHMKEHO, YTO
IPUBOJUT K TCHOMHOW HECTAOMIILHOCTH, MOKET
M HA00OPOT — MOBBIIICHUE METUIIMPOBAHHUS
T€HOB —CYIIPECCOPOB
= MeTtuntpaHcdepasza B COOTBETCTBUM C MAaTPUIIEH
‘ METHJIMPYET cauT Ha podyepHer Huty JIHK. Kak
y3HaeT 777



HeakTUBHBIM XPOMATHH — reTEPOXPOMATHH

KOHCTUTYTHUBHBIN - LIEHTPOMepa, TeJIoMepa,
N unTepKANApHBIii

DakyJIbTATUBHBIA - [IPU FAaMETOreHe3e B X-XpPOMOCOME
reTepoXpoOMAaTHH MPEBPALIAETCH B dyXPOMATHH




PAaHCIIO30HbI UMCIOT PCI" 5JICMCHTbBI
° TpaHCHOBOHI)I OI'PAaHUYCHbBI HHBCPTUPOBAHHBIMH

nopTropamMu. IIpu Beipe3anuu T oHU COIMAKAIOTCS

1 TOYHO OTpe3arTcs oT ocHoBHOU JIHK. 3arem
TPAHCII03a3a JEJaeT pa3pe3 B HOBOM MECTE, KyAa
BHeIpsETCSA T 10 THIY «BBIPE3aHUE-
BCTPAWBAHUE)

e PerpoTpaHCIO30HBI — OrpaHUYECHBI JJIMHHBIMU
KOHIIEBBIMH ITOBTOPAMHPACIIPOCTPAHSIIOTCS C TIOM
00p TPAHCKPHUIILHUHU C UCIIOJIb30BAHUEM
3aKOJIMPOBAHHOM B HUX MHTETPA3HI

1. Hapymarot paboTy resa
2. BpbI3BIBAlOT MyTaIiu
3. MEeHST peryisiuio rea




BenuunHa reHomMa MOXET OCTPO
YBEJIMYMBATHCA 3a CYET PACIIPOCTPAHECHHUS
TPAHCIIO30HOB

4 xp-ma JIp. OykBaibHO HaOuTa T

Y-xp-Mma yenoBeka, X xp-ma, 21 u 22 comepxar
MHOT0 T

Canr-crienuduueckue perpoT- 310 T€,
KOTOPBIE BHEAPSIIOTCS TOJIBKO B OIIPEICICHHOM
mecrte. Hanpumep Het.Nart, y lp orBeuaror 3a
[IEJIOCTHOCTD TEJIOMEDP

P-anemeHnT /Ip BHEAPSAETCS B 5’ perymp
oonacte BTIII 70

T mMoryT oiloMalliHUBaThCH, T.€. BBIIIOJIHATH
(OYHKIMIO IIPOMOTOPA, MHCYJISITOPA U T.]I.




Perynsanug Ha ypoBHE PEIIMKALIUU —
B sapsIlikax 0OLMTOB 00pa3yroTCs
3KCTPAXpOMOCOMHBIE KoM reHoB pPHK.

OTHUM OOCTUIACTCs YCUIICHUE CUHTE3a
prooCcoM




Peryiasinusi reHHOM AKTMBHOCTH HA YPOBHE TPAHCKPUIILINHT

*Peryjasinus TpAaHCKPUNIMHA Y MPOKAPUOT( JIAKTO3HBIN ONEPOH

*[1o3UIIUOHMPOBAHME HYKJICOCOM

*Peryjasinus TpaHCKpUANIMU TOPMOHAMHU- OAMH T'OPMOH,

g Hanpumep I'K, MoxeT peryaupoBarb Hecko0JIbKO0 'K 3aBucHUMB
retoB. I'K cBsasbiBaercs ¢ R — 310 4 ecTh (hakTOp TPAHCKPHUIIL]

- TpaHCKPUIILIUSA C PA3HBIX IPOMOTOPOB (AJbTEPHATUBHbIE

IPOMOTOPHI)
. *ba3ajbHBIN TPAHCKPUINIIIHOHHBIN KOMILJIEKC

*DAKTOPHI TPAHCKPUIIIIUH.
. *JIOKYCKOHTPOJIMPYOIIIHE PAUOHBI

*PHK-unTepdepenumus
*TpaHCKNPUNIIIHOHHAS CUHEPTUs
*PudonepexrouaTe;iu — anraMmepbl, HAPUMeEP COeAMHEHHbIE (
rmmuuHoM. Korjga ero MHOro, OHM BKJIIOYAKOT I'eHbI 1JIs
HCIOJIb30BAHNA €0 KAK MCTOYHHMK JHEPIruu




Ctpykrypa (paKTOpPOB TPAHCKPUIIIUHU

JITHK-cBA3bIBaIOIIUN JOMEH

JIOMeHbI AKTUBALIMU TPAHCKPUIIIIUHU
AHTHpeEINPEeCCOPHbIE TOMEHbI

I[OMeHI)I, CBA3bIBaAOIINC JIUTAH/AbI

JIMranabI-MHAYKTOPbI —TOPMOHBI, PETHHOEBASI KHCJIOTA,
OPMOH IIMTOBH/IHOM KeJjie3bl M JUTaHAbl —penpeccopbi-
COHEYHBbIE MPOAYKTHI META00IMIECKHUX MMyTEH




(e} Helix-loop-helix (f) Homeodomain

{(d) Leucine zipper

|

Leucine
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Tunsl pakTOPOB TPAHCKPUIIIIUU




Activator binding site

(regulator&promoter) Core pAnomouer
o N e o —
DNA = 3 - |_._
— TATA box Transcription
Transcription factors, RNA start

polymerase, and transcriptional
activator proteins bind DNA - e
and stimulate transciption.

\J
DNA = +
\ / \
& o
Transcriptional Basal transcription
activator protein apparatus

DakTOPbI TPAHCKPUIIIUHU — IVIABHBIE PEryJasiTOPbI

IT'¢HHOHM AaKTUBHOCTH




| |
Tpanckpurmms ¢ pa3HbIX IPOMOTOPOB

B rene xosurarena 43 3K30Ha ¥ 2 IpoOMOTOpa

BapHaHTHI TPAHCKPUIILIMY OPUBOIAT K

oOpa3oBanuio 3 u30popM Oeika — 1 KOpOTKOH U 2

‘I[JII/IHHBIX. Jlncoananc n30(hopM NPUBOJIUT K
[aTOJOTHHU CETYATKH I1a3a

[ OparMenT C-KOHIIEBOIO y4acTKa KoJllareHa —

J oHIOCTAaTHH COAEPKUT 2 TUCYIbOUIHBIE CBA3U (

183 AMK)

PenenTop npojlakTHA UIMEET 3 IIPOMOTOPA,

00J1a1aI0IIMX pa3H TKAHECIICUIU(PUIHOCTHIO

N




Peryasinusi 3KCIIPeCCHM IeHOB Y MPOKAPUOT —
Ha IPUMEPE JIAKTO3HOT'O OIEPOHA




lacZ gene

(+
/e  lacrepressor

¢ T i =
NA —3 mcccmcmunmmm ccccm:c nrc'nm ll M‘ITG I'GAGCGGM'AACM"'I’CAC

-10 region Transcnptlon Operator bound
(consensus start site by lac repressor
sequence)

B lac-omnepone oneparop nepekposiBaeT mpoMoOTOpP U S-KOHE
1 CTPYKTYpHOIO rena




TPemeaseacﬁvely SXIIRGR

transports lactcss
into the cell,... ‘ Permease Cell me brane
‘ B} ...where the enzyme
Rgalactosidase breaks it
into galactose and glucose.
14
B-Galactosidase
,
Lactose

B-Galactosidase |
dso converts p-Calactosidase J— t: + t , ;__
lactcse into the ‘ Galactose Glucose
related compound S

B-Galactosidase

- diclactoss. ..
Allolactose

7 16.4 Lactose, a major carbohydrate ‘P

...and converts allolactose

found in milk, consists of 2 into galactose and glucose.

six-carbon sugars linked together.

MeTado0oIu3M JIaKTO3bI




Opgron

The lac operon : lacO
RNA operator
@ b polymerase ¢, N PR structurg genes

-

gene (laci) bind X lacZ lacY lacA

| '

Transcription No transcription
and translation

2 l In the dsence of lactoss, the regulator
Active protein (a represscr) binds to the
operator and inhibits trarecription.

regulator
protein
(repressor)

IIpu OTCYTCTBUM B Cpe/ie JJAKTO3bl 0eJI0OK-penpeccop
CBSI3BIBACTCH C ONEPATOPOM U NMPENATCTBYET COCANHEHMN
PHK-noaumepa3sbl ¢ IPOMOTOPOM M OTMEHSIET
TPAHCKPUIIIHUIO 3-X F€HOB.




lacO
operator
—A—

RNA
» »«vmeme’—\

==
|
Transcription v Transcription
and translation and translation

s d
: .which then binds The regulatory ...and the structurd
. re?,‘,';::?,: ' ;to the regulatcry protein, protein cannot bind | genes are transcribed

making the protsin inactive. to the operater,... and translated.
. 8
Inactive regulator v A\ A\ }
protein (repressor) Enzymes (0 ,
- p-Calactosidase Permease Transacetylase
|
Allolactose @ l
4 \ ‘ < . Glucose
When lactoss & present, SR
some of it is convertad B-Ca 2tosidase Lactose , Galactose
into allclactoss,... The enzymes corwert lactcss
into gluccse and gdactose.

16.7 The lac operon regulates lactose metabolism.

I1pu mosiBJICHUM JIAKTO3bI
pernpeccop CBA3LIBAECTCHA C HEll, a2 He C OIEePaTOPOM,
TPAHCKPUIIIUAA UAET




f

Regulator
gene

A separate regulator gene—
with its oan promoter—...

...encodes a requlator
protsin...

Regulator
protein

An operon is a group of
structural g9enes plus sequences | ¢
that control transcription.

Ope‘ron

r’/@c@

RNA /'—‘\ 'w'

polymerase

Opepator

Structurgl genes

GCene a
= p 7 ]

Cene b

GCene ¢
—1 1—

? site to regulate the transcription...

/ pacl —
... that may bind to the cperator | Transcription |

mRNA EE N

6...“ mRNA,...i

Proteins (enzymes) A
A

\J

ﬂwhose prodhucts

catalyze reactions in a
bicchemical pathway.

Biochemical pathway @ 5 - B
Precursor X  Intermediate Product

prod

o :.

ucts



Negative inducible operon

(£) Il No precursor present Regulator

gene

Transcription
and translation

Ll The requlator protein is
arepresscr, produced in [~ Active
an active form,... regulator ey

protein

[{ )N Precursor V (the inducer) present

Transcription
and translation

IS When precursor V is o Inactive
preseng it binds to the [~ regulator "
reqgulator protein and protein ‘
makes the regulatcr ’
protein inactive. Active

© 16.4 some operons are inducible.

Opeor

Structural genes

polymerase _,X __Gened Genee Gene

3 ...and prevents
transcription of the
structurd genes.

Opeypator
S . VN
e e e et
[ \ee——e \
) 4
]
al
e
-4 The inactive requlator J

...and transcription and
transation of structural
g=nes takes place.

protein is unable to
bind to the cperater...

regulator w
prutem s Biochemical pathway @ —— l— &A—— @
Precursor V. Intermediate Product W

products

Corxlusion: The operon is turned on (and produces
product W) onlywhen pracursor, V, is available.




Ll Enhancer | can stimulate trarelation '3 Enhancer Il can stimulate translation
of gene A but its effecton genz B Insulator | of gene B but its effecton gene A
i blocked by the insulator. binding is blocked by the insulator.
] . protein :

%m ?_éf

I
Transcription Enhancer | Insulator Enhancer || Transcription

start stant

UHCyasiTop 0JIOKMpYeT AeicTBHE JHXaHCEPA, €CJIM HHCYJISTO[
HAXOAUTCS MeKAY IHXAHCEPOM U IIPOMOTOPOM




Ope‘ron

ti bl
Negative repressible operon Operator

[(EVM No product U present Regulator Structur‘al genes

gene " Gene g GCeneh  Genei j
— "—‘."_ Ix ", = :

[

e

Transcription Transcription
and translation and translation

. The regulator protein isan
Inactye regulator * inactive represscr, unable
protein (reprassor) to bind to the cperater.

Transcription of
the structural genss
therefore takes place.

Biochemical pathway @

v
Enzymes 0 H
‘ 7

Precursor T Intermediate Product U

products

®

and translation

(corepressor)

Preduct U binds to the ...making it active and able
Inactive regulator * requlator protein,... to bind to the operator...

...and thus preventing
transcription.

protein (repressor)

l I
e e /dua u
i ¢ (corepressor)
pec: o

© 16.5 some operons are repressible.




Structural enes
Regulator 9

RO - L. (trpR) PR 3. "5 UTR trpE trpD trz trﬁ trpA
— '—:? —
] — ey ?Itcarmot kind L];=——— Tan sclription _g...and transcription
is normally inactive. SR to the cperator,.. * e trlnslation takes place.

Ina‘:tié ulahor. ' / { }
oy - & ®

protein (repressor)

Ope
When tryptophan is low RNA poly{nerase ,—&

Chorismate + @ Tryptophan
(trp repressor)

Operator
pegas

Transcription
and translation

i Tryptophan binds to The trp repressce then
: the repressor and binds to the operator and
pl;t:::m:::; v makss it active. shuts trarecription off.

" 16.14 The trp operon controls the biosynthesis of the amino
acid tryptophan in E. coli.




rp operon
Ribosome
binding site

4 Regions: | Gefne 3

’__‘ —_ :
5 I I 3

buLLLUY

3 pairs with region 4. This structure ' pairs with region 3. This structure
terminates transcription. coes not tarminate transcription.

;When tryptophan is high, region When tryptophan is low, region 2

JUUUUUU TUULY.

1+2 and 3+4 243
secondary structure secondary structure
Attenuation Antitermination

(terminates transcription)

© 16.15 Two different secondary structures may be formed by
the 5° UTR of the mRNA transcript of the trp operon.




AxTuBaIsg
TPAHCKPUIIIIUA
3a CUET
CBSI3BIBAHUSA

cap u CAMP

CAMP-CAP complex

DNA
CAP § LcAMP RNA polymerase
S CTRALCA Py
\ - /  Transcription

Promoter start site



o
Peryinsiys TpaHCKpUIIIKUY TpaHco3o0Hamu (1)
*[lockoyibky T HECYT B CBOEM COCTABE PETYISATOPHEIE
curHaiisl Juist Tp, (IIpOMOTOPBI, SHXAHCEPHI,
CaMJICHCEPHI, HHCYISATOPHI)TO NEPEMEIICHNUE YTUX
CUTHAJIOB 10 XPOMOCOME MOXET U3MEHATH 1P
CMEXHBIX C HUMU T€HOB
[locie ynanenus T ero mpoMoTop MOXKET OCTAThCA HaA
MECTE
*peTpO| BHEAPAIOTCA YaIE B PETYIATOPHBIC PAOHBI
reHOB. IIpu 3TOM reH-X0351MH HE TOPTUTCA U TEPIUT 1
*bpenib nocie yaajaeHus 1T MOXeT 3alieunBarTbCs C
OIINMOKaMH, T. €. OcTaeTcd ciel mocie T B BUIe
MYTaluu




A BE D ey

*T MOXET U3MEHUTh I'PAHUIII IETEIb.
Hexkoropsie T MoryT HECTH
MIOCJIEI0BATEIbHOCTH HHCYIATOPA, C
KOTOPBIM CBSI3bIBarOTCS Ocnku. Hanpumep, y
gypsy MOCJIEA0BATEIILHOCTh HHCYIIATOPA
nmoBTopeHa 12 pas

*T MOryT yyacTBoBarh B IIE€PECTPOMKaAX
xpoMocoM. Hanmpumep, mariner
00eCcrneuynBacT HEPABHBINM KPOCCUHIOBEP U
NEJIEUUIO B 17 XpOMOCOME, YTO MPOSBIISAETCSA
B HEMPOJETCHEPATUBHBIX 3a00ICBaHUAX U
MOBBIIICHUH YPOBHS XOJICCTEpUHA



Dykapuornueckrue MPHK 10BOJIBHO
CTaOMIBHEI (4ackl U CyTKM)/{0 BhIXO1a B
[IUTOIIA3My OHH MPOXOASAT IIPOIIECCHHT.
[loaTOMY 4acTo peryiaius Ha ypOBHE

TPAHCKPUIIIIMU HE BO3MOKHA.
Bo3pacTaer BaXXHOCTD CJIEAYIOIIETO
YPOBHA




IHoCTTPAHCKPUNIIIMOHHBIN YPOBEHb PEryJIsillMi FeHHOU
AKTUBHOCTH

*Tpancnopr MPHK m3 sigpa

e[Ipoueccunr MPHK

*AJIbTEPHATUBHBIA CILJIAMCUHT

*Penakruposanue MPHK ( Apo-B B neuenu 4563 AMK,
B KnedyHuke — B-48- 2152 AMK, 3a cueTr nu3MeHeHM S B
2153 CAA Ha UAA T1.e. 00Opa3zoBaHHe CTON-KOA0HA
*AJIbTEPHATUBHBbIE CANTHI NOJHUAACHUIUPOBAHMA
00eCcneYrBaT PA3HYI0 CHJIY MATPHUIIbI

N



Altematt\ze 3 sphce sites
w A B ¢+ C
AJ'II)TepHaTI/IBHI)II/I ‘a pre-mRNA 500 0 - 3

lntron Intron

CILUIAUCHHI KaK In ks, the 1
upstream 3 of Sd protein...
PEIryjadaTop :,';‘e?m * /.‘:_J protein

AKTHUBHOCTH I'€HOB

UUse of downstrez
3’ splice site

...causes the down-

streamn 3" splice site
...resulting in the i to be usad; the
indusion of a termination codon
premature stop is spliced out with
cockon in the mRNA. the intron...

Nonfunctional
Tra protein -
£ P No functional Tra =1 ...and a functional
protein & produced. Tra protein is

Male




PenmaktupoBanne PHK — tepmun nipennoxen

P. bennu s penoMeHa BcTpanBaHus 4 Y .

B MUTOXOHApPUATIBHBIN TPAHCKPHUIIT

OJJHOM M3 CYOBEAWHMIL IIMTOXPOMOKCH1A3bl
TPUITAHOCOMBI brucel. 9TO UCHPaBISET
3akogupoBaHHbIM B JIHK caBur pamku
CUuThIBaHUS Y NPUBOJIUT K CHHTE3Y (PYHKII. OenKa

IIpouecc ocyti-ca rupoBort PHK. Penaktupyemsbiu

KOMILIEKC Ha3. DIUTOCOMA

Y MIIEKONHUT. 0OHAPYKEHO TKAHECTIEII.

PemaktupoBanve MPHK anomunonporenna B nmytem

ne3amuaupoBanus C —U nu mogudukamuio A-T B

T€HE PELENTOpa rIyramara

- IR




bronornueckue nocneacreus peaakrupopanusa PHK
*O0Opa3zoBaHue purogHou st tpanciasuuu PHK

/1 penakTupoBaHHasg 1 HepeaakTupoBanHas PHK
MOT'YT OBITh MaTPUIIAMM JJISI TPAHCISIIAN OCJIKOB,
Pa3IUYaAOIINXCSA 0 (PYHKIINH

[Io3BonsieT cuHTe3upoBaTh 2 TPHK ¢ ogqHOrO rena ( B
MHUTOXOHJIPUSIX >KHUBOTHBIX )

*Moxet caenars MPHK Oosiee crabunbHOM

*T.O. — 3TO MEXaHU3M PETYIAILNN T€HHOU
AKTHBHOCTH




Peryjasinusi reHHOM AKTMBHOCTH HA YPOBHE TPAHCJIAIMH

|
'MHnnuanua TPAHCIAANNA ¢ AJIbTEPHATUBHBIX CAUTOB

*Perynsinus aktTuBHOCTH MaTpulibl. O4eHb akTuBHbIe MPH
Yy BUPYCOB M (paroB, y MasKOpHbIX 0€JIKOB

ePeryasiuus moaykKu3Hu Mmarpuubl ( red rmioouna 10 yacos.
reHbl GpaKkTopoB pocTra MeHee 1 yaca, reHbl TUCTOHOB B S-
Iepuoae — HeCKOJIbKO YacoB, B G2 —nepuoae — 10-15 munyr
*Usmenenue crabuiabHocT MPHK

*Posb 5 u 3 HTO B peryiasiuuu TpaHCasAuUU ( peryasauus
CUHTEe3a peppUTHHA)

*3MeHeHNEe CKOPOCTH TPAHCIAAINHA

*AJIbTEPHATUBHBIE CANTHI TEPMUHAUM TPAHCJISAINI
*3aBHMCHMMOCTDb OT KOHTEKCTa. Tak, ceJIeHOIIMCTEUH
Koaupyercs cron-koagoHoM UGA eciiu 32 HUM OIpeae/IeHHb]
KOHTEKCT. KOHTeKCT HA3bIBAKOT BTOPbIM I'eHETHYECKUM KO/



-

Peryisnus cuHTe3a (PepprUTHHA €CIIU JKEJIE3a B
I cpene Malio, To coorBeTcTByromas MPHK He
TpaHcaupyeTca. MHrnonpoBaHue IIPOUCXOIUT HA
CTaAUN MHULMALNN OCIIKOM, KOTOPBIM KMEET
CPOJICTBO K MOHAM JKEJI€3a M CBSA3BIBASICH C HUM
orBanuBacTcs oT pepputrnHOoBOor MPHK. BHOBB
= CUHTE3UPOBAHHBIN (DEPPUTHH OTHHUMAECT JKEJIE30
il ot penpeccopa, KOTOPBIN ONATh IPHOOPETAET
cpoacTtBo K (peppurtnHoBori MPHK n
OCTaHaBJIMBAET CUHTE3 (peppuTrHA. CIOPIIPHU3 B

TOM, UTO PEIPECCOP — ATO U3BECTHBIA (DEPMEHT
. nukia Kpedca- akonnrasa

N



JlnckpumuHauus MPHK- naunuupyromue yyactku
PHK umeroT pa3Hoe CpoaCcTBO K pudOcoMaM U
[IOATOMY C Pa3HOM d(PPEKTUBHOCTHIO CBSA3bIBAIOT
ux. [103TOMy CyIIEeCTBYIOT CHJIBHBIE U Ca0bIe
MAaTpHIbl. DTO onpeacisieTcs pakropamu
MHULMALNH, KOTOPBIC JIOKAJIM3YIOTCS Ha
MHULUUPYIOIIUX CYyObeIUHUIIAX PUOOCOM, 3aBUCHUT
OT KOHTEKCTa B parioHe AUG, mmnuiek u
yanruaeHus S°HTO, nekenupoBanus MPHK
HopmaibHast TpaHCISIYs 3aBUCUAT OT ITOJI0KECHUS
MPHK B ki1etke. Tak, B oonutax Dr MPHK renos
oskar 1 nanos I TpaHCIAUMA OOJKHA 3aHATh
MECTO Ha IEepPEaIHEM KOHIIE AiIa, a 11 reHa bicoid
—Ha 3aJHeM. OTO 00eCceunBaeTCs CBSI3bIBAHUEM C



TpaHcnaroHHas penpeccus — OeJIOK
peIpeccop CBA3BIBACTCS C YUACTKOM
MHULIMAIUY TPAHCIISILINU U

IPENITCTBYET CBA3BIBAHUIO
MHULIMUPYIOIIEH puoocoMbl. HacTo
PEIPECCOPOM CIYKUT IMPOAYKT JaHHOU
PHK (pepputnn)




MackupoBanue MPHK —
OCYILICCTBISICTCS OCIIKOM
cBsa3piBarouMcs ¢ 3° HTO. Kak

CBA3BIBAHHUC C XBOCTOM 3dTbIKACT

pot Bcert MPHK? OueBuaHO 3a cuet
M3MEHECHMS KOH(OpMaIAH
MOJIEKYJIbl. MakupoBaHUE U
neMackupoBanue MPHK — 310
IIPUEM OBICTPOrO PETYIMPOBAHMS
cunre3a PHK y sykapuor




_Illl. BN

PHK He BBIXOJUT U3 A/PAa, MOKA HE 3aKOHYUTCH ee
[POLIECCUHI.

Y BHY ectb peryaupyemsblil saepHbId TpaHcnopt. OH
3aKJII0YA€eTCH B TOM, 4TO nocje Tpanckpunuuu ero PHK,
KJIETOYHBIM MEXaHU3M HE MOKET UX BBINNYCTUTH U3 AApPa,
HO Y BHPYCa HA 3TOT cJIy4yau uMeercHd re’ Reyv,
00JIer4aIMii BbIX0 HENMPOUECCUPOBAHHBIX BUPYCHBIX
PHK B nuromiaasmy g gajdbHerIned TPAHCIAANMMN

6. beaku, cesa3piBasich ¢ 3’HTO u 5’HTO noaaBasior
TPAHCIAUIO

7. DochopuupoBaAHNEe UHUIMUPYIOINUX (PaKTOPOB
peryjaupyer CHHTe3 0ejika

7. IllopaBiaenue Tpancasauuu mu PHK



IHoCcTTpaHCASMUOHHBIN YPOBEHDb PeryJasiuu

@ oI IMHT 0eJIKa

*Poib NIMKo3MJIMpoOBaHUs, (pochopuIupoOBaHME,
*alleTUJIMPOBAHUE U AP U AP. MoAupUKAIIMM DesIKa
*YViajieHue 4yacTed MoJuIenTuaa (AHTEMHOB, CHTHAJIbLHOM
MOCJI€A0BATEIbHOCTH)

*MEeHOMEH NPUOHU3ALMH 0eJIKA




MexaHu3MbI CallJICHCHHT A

[ uImore3a ruCTOHOBOTO KOAa — KOBAJICHTHBIC MOAU(DUKALIUH
HK ¥ ricTOHOB

¥

* THIIOAICTUIINPOBAHNUEC, YOUKBUTUPOBAHUE U
dhochopunrpoBaHre T’HCTOHOB

*MetunupoBanue ructoHoB U JIHK B pe3ynbsrare oOpasyrorcs
Y4aCTKM KOMITIAKTHU3aIlMd XpOMAaTHHa,
HE CIIOCOOHBIC K TPAHCKPUIILIUU

*Ha nuToJIOrn4yecKOM ypPOBHE CAMJIEHCEPBI — 3TO YYAaCTKHU
reTepoXpoMaTHHA



OCOOEHHOCTH PEryIsalii T€HHOW aKTUBHOCTH Yy SYKAPUOT

*OTCYTCTBHE €IUHOU PET. CUCTEMBIMOHOIIMCTPOHHBIN
* KOMOMHAIIMOHHBIN XapaKTep PEryIsaidu — Yy OJHOIO I
MHOTO I'€HOB — PETYJISATOPOB. Y Pa3HbIX T€HOB —IIEPE-
KpbIBAIOIIMECS HA0OPhI TEHOB

[ InerioTponHbIi 3PHEKT TEHOB-PETYIATOPOB

[ IpeoOnamanne NO3UTUBHOM, @ HE HEraTUBHOM
Perymsauuu

*Crnenuduyeckas peryisnyis ropMOHaMHU

*Y4acThe KOMIIaKTA3alluK XpOMaTHHA

*Peryinsanus Ha Bcex ypoBHax ot JAHK mo

IPOAYKTA U MOCIIE

N



