DJI-PAPABU ATBIHJIAFBI KA3AK YJITTBIK YHUBEPCUTETI Q«gf’
BUOJIOTU S )KOHE BUOTEXHOJIOTUSI ®AKYIIBTETI /g
MOJTEKYJIAJIBIK BUOJIOTHSl )KOHE TEHETUKA [
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KA®E/IPACKI

Jopic 3.
JIHK MoJieKy1achbIHBIH MAaKpOMOJIEKYJIAJIBIK
ctpykrypachkl. Koc cnupanbabl JIHK-HBIH YOoTCOH

xoHe Kpuk mopgen.

JIekTop: k.0.H., AnteiOaeBa H.A.



JlopicTiH MaKcaThl:

JIHK mosexkynachlHbIH KEHICTIK KYPBUIBIMBIH, KOC CIIMpab MOJCIIIHIH
MOHIH TYCIHIIPY.

KapacreIpbliIaThIH CYpaKTap:

1. JJTHK KypBUIBIMBIHBIH, JICHI€HIEP1

2. Koc cnupaibabl MOACIBIIH CUIAaTTaMachl

3. JHK-HBIH (pHU3UKO-XUMUSIBIK KaCHETTEP]



JHK KYpbLIbIMBI

JHK KYpBUIBIMBIHBIH XUMUSAIBIK KYPbUIBIMBIHBIH 0OIiri KeHiCTiK KypbUIBIMBI
epEeKIIeITl



JlskerMC YOTCOH KOHeE
®psrncuc Kpuk 1953
KbLIbL «Nature»
xKypHaiaeiHAa JIHK e3
MOJEJI1 TypaJibl aKImapaTThl
xa3abl, an 1962 x. onap
Mopuc YunkuHcnoeH O1pre
OChI )KYMEICTapHhI
ooMpiHIIa HoOemb
CBIMJIBITBIH aJIAbI.



JTHK MouieKyjaachl KYpbLUIbICHIHBIH IPUHIANITEPI

EK1 y3bIH MOJMHYKJICOTHUTI TI30€K OpTalIbIK OChKE Opajblll, OH KaKKa Kapail aifHaJfaH KoOC
uipiM Ty3e/l.

Exki T130ek 01p-0OipiHe aHTHIAPaJLIeNIbi: Oip Ti30eK S -> 3, an exiHmi 3 -> 5 OarbITTA.

ABOTTBIK HETI3IEP COUPAJb/IIH IIIIHAE OpHAIacabl, ajl MEeHTOo3a KoHe POoC(Oop KbIIIKbUIBIHBIH
KaJIIBIFBI CHIPTHIH A OpHAIACAIbL.

A30TTBIK Heri31ep Oip — O1piMEH KONMMJIeMEHTAPJIbI MPUHIIMIT APKbLIbI OaiiiaHbIca bl
Kapama-kapcel Ti30ekTepjieri a30TThIK HeErizaep Oip-OIpIMEH CYTEeKTIiK OalJIaHbIC APKbLIbI
oaitnanpickaH; [JHK momnexynaceinga Texk A = T xxone C = G xaralibiHaa 00J1a1bl.

Exi Ti30exk Heri3zepl OpTaliblK OCKE IEpICHAUKYISIPIbI KoHE Oip-OipiHE «KHUHAIFaH» KOC
MIPIMHIH 1K1 KaFrbIHAa 0ip-OipineH 0,34 HM apaJjbIFbIHAA OONAIbI.

WipiMHIH TOJBIK Oip aiiHaabIMbl 3,4 HM Kypailjipl, OCbIFaH OalIaHBICTBI HIpIMJIETT 9p
atiHasibiM 10 sKkym HerizaeH Typaipl.

JIHK wuipiMiHzer: yjkeH opamM MEH Killli OpaM MOJIEKYJIAHbIH Y3bIHA OOWBIHA KE3EKTECIIT
OTBIPAJIbI.

CnupaibJblH AHaAMeTPi 2 HM.
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http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D0%B7%D0%B8%D0%BD

Hykneoruarep 01p-O1piMeH
dhochoaurupi OanIaHbIC APKBLUIBI
OaNJIaHBICHIIL, MOJIUMEDP TI30ET1H
Kypazabl. bip HyKJI€OTUATIH 5'-
KOMIPTET1 aTOMBIHBIH, (POC(ATTHI

TOOBI KEJIEC1 HYKJICOTH/T dochoauddpupii |
ne30KCcHpr003achiHbIH 3-OH OaliyIaHbIC
TOOBIMEH OalTaHBICAbI. 5
[TomuHYKICOTUATI TI30EKTIH O1p l
coHpiHAAa 3'-OH-T0ORI (3 -COHBI) 3

opHanacca, 0acka COHbIHA - D'

(dbocdartel TOOBI OpHAJIACAIBI.

A30TTBI HeT134ep O1p T130EKTEr1
HYKJICOTUATEPAIH KOChUTYbIHA
KATbICIIAIbI.




JAHK Koc cniupajbiH TYpaKTAHABIPATHIH OalJIaHbICTAP:

. , 5" end
1. A30TTHI HETI3IEPAIH KOMILIEMEHTAPIIBI KYIITAPBI aPAaChIHIarbl g
CYTEKTIK OaiijaHbICTap. o R Hydrogen bond 3'end

CyTekTiK OaiaHbIC ©TE 9JICI3 CyTEr1 aTOMBIHBIH, KOBAJICHTTI
OalIaHBICKAH JICKTPOCTATUKAJIBIK TAPTHUIBICHIMEH CUIIATTAJIAIbI.
CyTeri aToOMbI OH 3apsATaliFaH, ajl KOBAJICHTTI OailllIaHbICKaH
OTTET1 )K9HE a30T aTOMJAAphbI TEPIC 3apaaTairaH. byn exi kapama-
KApChl 3apsaTap XUMUSUIBIK OalIaHbICThI, SFHU CYTEKTIK
OalIaHBICTBIH HET131H Kypanibl. byJiapibIH apachIHIAFbI €K1 )KOHE
YII CYTEKTIK OailJIaHbIC KEKEJIEH allFania dJici3 001abl, O1pak Ta
OwJ1 OaimaHbICTAp MBIHIaraH 0oJjca, OHJA OJ1 €Ki TI30€K apachiH/Ia
OepiK KacueT OpHaM/IbI.
* AJICHWH MEH TUMHWH apachIHJIa €K,
* aJI T'yaHWH MEH IIUTO3UH apachbiH/a YIII CYTEeKTIK OalIaHbIC
TY3UIEI.
A30TTBI HET13/IEP/IIH KOMILUIEMEHTAPJIBI KYIITAPbl MOJIIIEP] MEH
ninnH1 ooubiHma O1paen, JIHK MosiekynachlHbIH 11I1HE Kapanbl
OHE O1p KAa3bIKTHIKTA KaThIP.




JHK cnupaaidin yur popmacel

ABOTTBIK HETi37epAiH opOip KyObl cHupasb
OCIHIH  alHajachblHJIAa HETI3AEPAIH  Kejecl
KyObIHA Kapail 36°- Ka OypblLIaabl. CeiTirm,
Herizaepain 10 ky0b1 360°-ka TeH TOJIBIK
aifHAJBIMIBI Kypaiiabl. Exi Ti30ek O1p-O1piHe
ColikeC OypaTbUIbI €K1 HIpIMIL (YJIKEH >KOHE
KiIll  WipiM) KOC coupaib Ty3edal. Erep
CIUPATBIH ocCl1 OOMBIHIIIA ajraHaa
OypbBUIBICTAp carar

TUTl OaFbITBIHJA 00JIca, KOC CIHPaNIb OH KaKThl
oonanpbl. JITHK-#eiH myHaai kypeuibiMbl THEK
KoC cniupaJiinii B- popmacsl gen aranaibl.







A B C Z
Criipalb OxH On OxH Con
Oypasiran Oypanran | OypanraH Oypasran
Crupaib 0ip 10,7 10 9,3 12
allHaJIBIMBIHIAF bl
HET13/Iep CaHbI
Kepminec +33,6° +36° +38° -30°
CBIHAPJIBI
HeT13/1ep
apachIHJIAFbI
OypBILI
Hykneotun 2,3 HM 3,4aM 3,0 Hm 3,8 am
apabIK
KAIIIBIKTHIK
Heriznepnain ecke +1,9° -1,2° -6 -9

KaTBICThI
OYpBIIIbI

A form B form

Figure 8-17 part 1
Lehninger Principles of Biochemistry, Sixth Edition
© 2013 W. H. Freeman and Company

Z form



T'eHeTHKAJNBIK AKNAPATTHI AJIbII KYPYIUi KYPbLJIbIM €Ki Herisri
TAJANThl KAHAFATTAHABIPYbI KEPeK:

Kozapwvt 0an10iknen 03in-03i 0HOIpy (peniukayusnay)

benok monexkynanapvinviy my3iiyin aiikvtnoay (koomay).

['eHeTHKAIBIK aKIapatr KJIETKAIApIbIH O1p OybIHBIHAH EKIHIIICIHE OepLIin
otbipyhbl yiniH JIHK-b1 perunkanusiiany kepek, consiq Herizinae [JHK-
HbIH OacTamnkbl aTa-aHaJbIK MOJEKYylajdapbl €Kl €CEJIeHII, COJlaH COH
OaphIll ypIiaKTapra Tapauibl.

CoHbIMEH KaTtap, (PEHOTUNTIH KaJbIITACKII MIBIFYbl YIIIH T€HETUKAIBIK
aKrapar dKCIpeccHsiIanybl kepek. [ enaep axcnpeccuschinbiH MoH1 JJTHK
MonekynacbiHa ykcac PHK Ty3utyiHze, an oi1 e3 Ke3eriHje apHailbl
O€JIOKTap/IbIH CUHTE31HE KaThICAIbI.

Yorcon men Kpuk oian tankan JJHK ynarici Oyt KoibUFaH Tajantapra
TOJIBIK Kayar Oepe anajbl.

bipiHuiiieH koMmieMeHTapisl npununke colikec, JJHK-HbIH opOip xeke
T130€r1 )kaHa KOMIUIEMEHTApJIbl Ti30€KTIH TY311yl YILIH Marpuia OoJbII
ecenTenesi.

ExiHIIeH, KypbUIBIMBIK T'€H HYKJICOTUATEPIHIH T130€r1 631 KOJATAUThIH
O€JIOK KYpamMblHA €HETIH aMHUH KbIIIKbUIIAPBIHBIH OpHAJIACy PETIH
AHBIKTAWIbI.

Gene
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DNA template strand

:
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mRNA 5 ' o e —— 3
| 1 | | |
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ety N Tkl e W ) rah

Triplet code words

:

Translation on ribosomes
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Met Val Leu Ser
Protein <@

3

Amino acids



PHK mouexkyiacel

Kacymaga resetukansik sxcnpeccusra PHK
MOJIEKYJIACBhIHBIH, YIII TYP1 KAThICAIbI:
 pudocomasl PHK (pPHK),

* marpunaabik PHK(MPHK) xone

* TaceiMaggayumbl PHK (TPHK).

by MoseKkynanap TpaHCKPUIILMS MPOIECIHIE
JIHK MonekynacbiHbIH 01p Ti30€eTriHEH -
ketripuieal. Arau PHK MolexynamapblHbIH *g}j 3
TI30€KTEP1 CUHTE3 KE31HAE MaTpHIla PETIHIEC §7.
oosnran JJHK MomexkynaceIiHbIH O1p T130€T1HE
KOMILJIEMEHTapJibl 00Jibl Keseai. PHK
MOJICKYJIaChlH/1a THMUH HYKJICOTHIIHIH
OpHBIHA ypalui 00J1abl KOHE CUHTE3
KE31HJIe aJICHUHIe KOMILJIEMEHTAPJIbl ypaluil
HYKJICOTH1 YKaJIFaHa/Ibl.
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Cc Codon 1
)

A -

C Codon 2
G_|

G ——

A Codon 3
G__

o=

U Codon 4
U E——1

C

G Codon §
G =

A

G Codon 6
c ——
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A Codon 7
G__

Ribonucleic acid



PHK HbIH €KIHIIUTIK KYPbUIBIMBI
a30TThI HET13/IEP APACHIH]IAFbI
CYTEKTIK OaillaHbICTapIbIH TY311Yi
YKOHE 1JIMEKTEP/I1H TY311y1 apKbLIbI
naiia 00Jaabl.

attached amino

@

acid (Phe)
Al 3’ end
C
C
_|A|-
5'end [GHC
g;g acceptor
G||U| | stem
UHA I
D loop oH A oop
A

anticodon
loop

anticodon a clover leaf
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AHTHKOZON

Taceimaamaymsl PHK wMonekynacel kacyliamarsl
Oapnpik PHK  MonekynamapblHblH 15  maiibI3bIH
Kypaiael (MOJIEKYJIachIHBIH Kejeml oprtaimia). TPHK
MOJIEKYJachl aKybI3JblH CHHTE31 KE31HAE aMH’H
KBIIIKBUIAPBIH puOOCOMara TacbIMaigangpl. bip
TPHK  monekymacel pubocomameH OalijaHbICKa
TYCE/I1 )KOHE OChI OAMIAaHBICTBI KAaMTaMacChl3 €Ty YIIIH
JI€ OHBIH KOJIEMI HIaFbIH 00JIaIkI.

TPHK-na T130ekapansik OaitnanpicTap Ty3uieal (A-Y
xoHe I'-11). TPHK MomnekynachlHbIH €KIHII PETTIK
KYPBUIBIMBI oene JKarbIparbl MIIIHIES.
MonekynaHblH CYTEKTIK OaiJlaHbICTapJlaH TypaThbiH
OesikTepl cabak, an CyYTeKTIK OalinaHbICTapaaH
TYPMaNTBIH OOJIIKTEP1 LJIMEK JeM aTanaibl.



bapibik Oes1e sKarnbIparbl MIITH/II

TPHK-na Tept cabak Oosaspbl:

*  JUTHIAPOYPHUIAUIAIK
(kpickama Jl),

*  AHTHKOJOHABIK,

* ncesaoypuamwigik (T) :xone

*  aKIEeNnTOPJIbIK,.

AKILIENTOPABIK cabakTa aKUENTOPJBIK 1IreK COH Oap. bapibik
TPHK MonekynamapblHbIH aKLENTOPJIBIK COHBIHAA YII HYKJICOTH/I
oomaael, onap: IIIIA. benok cuHTE31HAE aKTUBTEHIeH aMHUH
KBIIIIKBIIBI, aHTUKOJOHFa coiikec, TPHK anenunareinplH 3'-
TUAPOKCHI TOOBIMEH OailiaHbICa/Ibl.

TPHK MmoJsiekynacbiHaa ymr yJiakeH ijarexkrep ©oOap: /[,
AaHTUKOAOH kdHe T. Omap Oenok CUHTE3IHAE op TYPJl POJbIEP
aTKapaJibl.

T (0ipinmmi) inrekrtin kemeriMmen TPHK Men pubocoma Gaiinansicanbl, onaa I'TIILI HykiaeoTuarepi (MyHaa
I1- nceBnoypuaun) 0ap. bapawik 6enrun TPHK-HBIH Oyt UIrerinaeri HyKJI€oTUATEP/IIH OpHaIacybl YKcac Keaedi.
AHTHKOAOH inreri ( II-mi inrek). byn inrekre ym HykjeoTuj Ooyiajibl, olap AHTUKOJOH JEI aTajiajibl.
AntukogoH MPHK MonekymaceiHaarbl yiliI HYKJICOTHATECH KYpalfaH KOJOHFA op yaKbITTa KOMILIEMEHTAPJIbI

KEJIE .

Mpeicasnbl, TPHK-na nykieotnarep YALL, an MPHK monekynaceinma oran kommieMeHTapibl KogoH AYT. by
Karganga OeJIOK CHMHTE31HAEC MeTHOHMH aMuH KeIIKbUIBI KoaTaianasl. Con TPHK-ma antukomon YIT, oran
coikec MPHK-nma xomon I'L[ll, ananmH aMuH KbIIKGUIBIHBIH KOJOHBI. COHBIMEH, KOJOH-aHTHKOJOH
yihnecimai-coiikec opekerrecin, JIHK-man anran, MPHK MoJiekynachiMEH KENTr€H T€HETHKAIBIK MOJIIMETTI
IYPBIC €CEITEeYy MPOLECIHAC IICIIYII POJIb aTKapabl.
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A (IN-mi) inrexk TtPHK-HBI amwmbooanmia-tPHK-cuHTe3a3a
(hepMEeHTIMEH OalJIaHBICTBIPY KbIBMETIH arkapajbl. Kierkana
20 aMUH KbIIIKBUIBIHBIH, Op KaWChIChIHA apHajfaH epeKIle
(bepMeHTep - amuHoanuiI-TPHK-cuHTeTazamap oap.
AvuHoanmuia-TPHK-cuHTeTa3a (pepMeHTTIH KaJNbI aTaybl
(auuJ1 KBIIKBUIABIH pajguKajibl JeTeH TEPMHH, acid-KbIIIKbLI).
Tikene aMuH KBIIIKBUIBIH ajfaHaa, (PepMEHT CcoJI aMHH
KBIIIKbUIBIHBIH aThIMEH aTajiajbl.

0000000
EOEEO®

Mpicansl, MmetuoHUI-TPHK-cunTeTaza. bys ¢pepMeHT Tek KaHa “"""“'5; %@ @®®
METHOHHMH aMHUHKBIIIKEUIEIMEH ©3 POJIiH arKapaipl. @ Clololo) ®®@®®®
Bamun-tPHK-cunTeTa3a, BaaMH aMMH KBIIIKBUIBIHBIH €pPEKIIe ©, S0%% B
depMeHTi T.C.C. o %:ﬁ%(@@ RN
benok cunresi npouecinae amuHoanuJa-TPHK-cuHTeTa3a eki :: @3:/
KbI3MET aTKAPA/Ibl. e e

1) O3iHiH AaHTHUKOIOHBIHA THUICTI aMHH KBIIIKBIIGIH TaHBIII, @@

Tayblll  anbil, AT® KaTbICybIMEH, OHBIH aKTHBTCHYIH —
KaTajau3Aaenmi.

2) AKTHBTEHICH aMUH KBIIIKBUIBIH ©3iHe apHanran TPHK-men
KOCBLITY PEAKIMSCHIH KbUIAaMIaTabl.



pPHK (>xacymanbiH xannbl PHK — b1 80%, S, FSTES rpS16e o
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PubocomMana akybI3mapAblH CHUHTE31 KYypeml. rpsms,. ‘k

DYKapHOTThl XOHE MPOKAPHOTTHI ar3anapja i i
TaOBLIFaH apTYpII MIIIHICT1 pPHK oS 240 SR RLSY
MOJIEKyJackl O1p-0OipiHEH KeJjiemaepl OOMbIHIIIA
alBpIpMaIIbLIBIKTaphl OOTAIbI.

pPHK Monekynanapel yiakeH 0ojiajbl. DyKapuoOTTap MEH IPOKapuoTTapja pudéocoMa yJaKeH
7KOHE Killi Jen TaJaTrbIH eki cy00eJikTeH Typaabl. Kinn cy00eiik, €3 anasiHaa O1p YIKEH
PHK xone 20 makThl OenokTapiaH Typaibl, MPOKapUOTTAPAbIH YikeH cyobesirt eki PHK
MOJICKYJIaChl MEH 35 opTYpiIi OeIoOKTapaaH,

an dyKapuoTTapabiH YikeH cy0Oemiri ym PHK »xone 50-re »kyblK OenokTapjaad Typaabl. Exi
cyOOemikTi 3epTxaHaga MJ2 HOHAApPBIH TOMEHAETY KOMETIMEH OHall Jauccolualusiayfa
oomnanpl. M2 noHaapbIH KAJNbIHA KeJITiprenae, eki cyooesiik kaiTa oipirei.



DykapuoT xacyianapbiaaa oyj1 PHK

MOJIEKYJIaJIapbl T€HEPI1H YKCIPECCUSCHIHA

KarbIcaTbIH 0o0sica, 0acka PHK Monekynanapel

xKacylaaa 0O1pereu KbI3METTEp/11 aTKapa/ibl.

Mpicasbr:

 MPHK »xone antumarbsiHainsl PHK
MOJIEKYJIaJapblH OHJI€YTe KaThICAThIH KIIII
sapoinbelKkPHK (small nuclear RNA (snRNA))
KOHE

* TeHACPJIH PETTEIYIHE KaTbICAThIH

MuKkpoPHK(miRNA) xone
« xpIcka uaTephennussik PHK (short interfering
RNA (siRNA)).
Kimi saposnsik PHK Kii
Kimi uurepdepaeyun PHK Kiwi
Muxpo PHK Kiun

Types of RNA produced in celis

mRNA tRNA rRNA
f \_/—) % S
: (7L
s
Encodes proteing Acts as adaptor between Forms the ribosome Functions in varicus nuclear
MRENA and amino acids processes (e.9, splicing)
SnoRNA mMiRNA SiRNA IncRNA
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Jykapuorrapaa 6acrankel MPHK-uBIH
KETITYIRE KaTbICa/ibl.

['en skcnpeccHschiHa acep ereni; 3epr-
TeyWiNePMEH reHal HOKayTTayaa Kon-
NAHbINAAB)

e 3kcnpeccuschiHa acep ereni, ecy
MEH /1aMy YLUIH KaxeT



bakbli1ay cypakTrapbl:

1. JIHK MoneKyaachbIHbIH KOC CIIMPaJIbJbIK MO HEH1 CUIIaTTaM bl ?
2. CyTeKTIK OaijaHbICTapIbIH pOJIl KaHaai?

3. AHTHUNapaiieabAlK YFbIMBIH TYCIHAIPIHI3.
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