OMIP3AKOBA
KYJTILIAT
KAJTVIBEK KbI3bI



TAKbIPbIbbI:
®EPMEHRTTEP.®PEPMEHTTEPAIH
XAIMNbl KACUETTEPIL. PEPMEHTTEPAOIH
XIKTEJTYlI MEH HOMEHKIIATYPACHI.



OEPMEHTTEP —A1'3AJIAT'BI BUOXUMHUAJIBIK
PEAKIUAJIAPIADBI TE3JETETIH TABUT'ATDBI
BEJIOKTBIK BUOJIOTI UAJIBIK KATAJIU3ATOPIIAP.

«fermentum» - AIIIBITKbI
G®EPMEHT=2H3UM (E)

CYBCTPAT (S) -®EPMEHT OCEP ETETIH
3AT. TEK ACKOPBITY JKOJIIIAPbI MEH
KAHHBIH ¥IObI MEH CYVBITYBIHA
KATBICATBHIH ®EPMEHTTEPIEH BACKA
BAPJIBIK ®EPMEHTTEP JKACYIITIAIIA
YKYMBIC J)KACAUIIBIL..



DOEPMEHTTEPOIH MEOAVULIVIHAIATI'BI MAHDBI3bI:
MAUIAJIAHYBI ®EPMEHTTEP MBICAJIBI

SH3UMOJIMATHOCTUKA  JIAKTATAETMJIPOTEHA3A MUOKAP]]
(JIAT-1) MH®APKTACEI

AJTAHUHAMNHOTPAHC®EPA3A BAVYDLIP AYPVYDI

(AJIT)
AJIb®A- AMUJIA3BA ¥YUKbI BE3I AYPYHI
SH3UMOTEPAIIUA [IETICVH ACKA3ZAH-IIIIEK
AVYPVYJIAPHI
TPUIICUH, XUMOTPUIICIH IPTH/II JKAPAJIAP/IbBI
KYUIKTI EMJEYTE

ACITAPATMHA3A OHKOJIOT'UA



INPO®EPMEHT— ®EPMEHTTIH AKTHUBCI3
KYMUL.
JKacy1iaHbl ©31H 631 KOPBITYJaH CaKTaMIbl.

[TPO®EPMEHTTIH ®EPMEHTKE AUHAJIVHI:
» Kapremiai nporeoaus

s Docdhopaany H\e nedochoprany

npoTeasa

HCI
IHEIICMHOI'EH . IIEIICHUH
(mpodepMeHT HmTHﬂ (dbepMeHT




MynbsTUdpepMEeHTTIK KOMMNNEKC:
a) 6ip cyocTpaTka 6enrini 6ip
peTneH acep eTin, ap Typni
peakuuanapabl TesgeTteal;

0) Oip dbepmMeHTTIH peakuus
OHIMI eKiHLWI dpepMEeHTTIH,
cyocTpaTtbl 6ona anagbl



MUPYBATAETUJIPOTEHA3A (I
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i €00420 a0aocEET A



E-OEPMEHT
Aa Ba B9 C9 I[a -
CYBCTPATTAP

E- Eq

| DY E-
@ Es e



el e T R R — [ .

CYBCTPATKA OCEP ETIII, BIP FAHA
PEAKLIVISTHBI KATAJIVI3OENTIH,
BIPAK ®V3UKO-XUMMSIIBIK
KACUETTEPI OP TYPJII BOJIATBHIH
®EPMEHTTEP:

-KO®EPMEHTTEPI BIPOEV, ATTO®EPMEHTTEPIHIH
KYPbUIBbICHI OPTYPJIL

-BEJITUTI BIP AF3AJA KE3OECE/] .

-IVIATHO3 KOIO YIIIIH,

-OP TYPJII JKATOAVTA AT3AHBIH BEMIMIOETYI
YIIIH KEPEK



JIAKTATOETMOPOIEHA3A 2 TYPIII
CYBBIPNIKTEH (H,M) T¥PATbIH
TETPAMEP.

XYPEK B¥JIWWbIK ETIHOE— H;
KAHKA B¥JILWbIK ETIHOE —M;

OCbl 2 CYBBIPINIKTEH JIAI-HiH

5 TYPJ1I U3SODPEPMEHTI NAUOA
BOJIAADBI.
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TYPI K¥PAMbI KE3JAECETIH KEPI

JUINT HHHH (H4) "KYPEK,DPUTPOIIUT
JAr>. HHHM (H3M) XYPEKDPUTPOLMT,BYIPEK
JIIT:s HHMM (H2M2) MU, OKINE,BYWPEK

JIAI'4+ HMMM (HM3) BAYDIP

JAr's MMMM (M4) BAYBIP,BYJIIIBIK ET
CH3 nar QHB
| — S
C=0 HAOH2 HAL TZHOH
COOH COOH

[MAPYBAT NAKTAT
11



KPEATUH®OC®OKHUHA3A (KOK)
K®K-1 BB MUJIA

K®K-2 MB JKYPEK

K®K-3 MM KAHKA BYJIIBIK ETI

12



OEPMEHT ITEH BEMOPT AHMKAJIBIK
KATAJIMSATOPIbIH YKCACTBIKTAPDI:

1. DHEPTETUKAJIBIK MYMKIHIITI BAP
PEAKIIVISIJTAPOBI FAHA KATAJIM3OEVL;

2. PEAKIIVIZIHBIH bAYBITBIH, TEIIE-TEHIITI'TH
O3I'EPTIIEVI/II, TEK TEIIE-TEHIIKKE XETY
YAKDITbIH TESOETEI;

3. PEAKIIVISI BAPBICBIHIA YKYMCAJIMAWIIbBI
(PEAKLIVISTHBIH BAC ASIFBIHJA CAHBIH J)KOHE
CAITACBIH O3TEPTIIEVII).
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DOEPMEHT IIEH BEVIOPILAHV[KAJII)IK
KATAJIMSATOPObIH AUBIPMAIIBUIBIKTAPDBI
(’KAJITIbI KACUETTEPI):

1. TABUFATbIHbIH BENOK BONYbI (K¥PbIJ1bICbIHbIH
KYPOENUIII);

2. XKOFAPbl APHAUNbIKKA WUE;

3. XKOFAPbI BUOJIOINANbIK BEJICEHATIK
KOPCETEQI;

4.OEPMEHT XAWNbI XXAFOAUOA ©CEP ETEOI:(T°C=37,
pH HenTpanra XybIK)

5. PEPMEHTTEP AKTUBTUIIINH PETTEYTE BOJIATbIH
KATAJITUSATOPIIAP.

14



®EPMEHTTEPIIH BEJIOKTAPIAH AUBIPMAIIBLJIBIFHI:
OEPMEHTTE AKTHUBTI OPTAJIBIK LAP.

AKTHUBTI OPTAJIBIK ®EPMEHTTIH CBIPTKbI BETIHJIE
OPHAJIACHIII, BEJITIJTI BIP IHEKTEJITEH AUMAKTHI FAHA
AJIBIIT )KATAJIBI.

AKTHUBTI OPTAJIBIK — aMUHKBIIIKBLIAAPBIHBIH (DYHKIIMOHAI L
TOITApbIHAH TY3UICA].

COOH— aukapOo0H KBIIIKbUIAAPhl MEH MOJMUIICIITUATIK TI130€KTIH
COHBIHIAFEL;

NH2-113uH MEH MOAUIICOTHATIK T130€KTET1;

[ ' yanuiH T0ObI — aprUHUHHIH
MMuga3onb cakMHACHI — TUCTHUIUHHIH
OH — 10081 —

SH — TOOBI —

15



C-lerminal

carboxyl of
polypeptide
4 substrate inter-
water ' acts with Arg 145
S Nl Sd o |
molecule |
NH
l -
/C=O
- H/c'\.' | SUBSTRATE
B A s
/ :
R,_4—CH
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(b) induced fit model

Transition stats
conformation

17



2/\/\(/I\l—terminus)
Polypeptide
substrate

-

Cleavage

(C-terminus)

L

° Polypeptide substrate binds noncovalently H* is transferred from Ser to His. e H* is transferred to the C-terminal frz
with side chains of hydrophobic pocket. The substrate forms a tetrahedral ment, which is released by cleavag:
transition state with the enzyme. the C—N bond. The N-terminal pept

is bound through acyl linkage to ser!

The acyl bond is cleaved, the proton |
remaining substrate fragment. Again transferred from His back to Ser, anc
a tetrahedral transition state is formed. enzyme returns to its initial state.

0 A water molecule binds to the enzyme
in place of the departed polypeptide.
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MepMEHTTIH, AKTHUBT1 OPTAIBIFbl 2 aliMaKTaH TYPabl:

CyOcCTparThIK

KaTaJdu3aikK

l

(b€pMEHTTIH 9CEp €Ty apHAWBLILIFbIH
KaTaJu3ICHTIH pEaKIUSIHbBIH TYP1H

CyOCTparThl TaHY KOHE OHBIMEH OANJIaHBICY
(epMEeHT-CYyOCTpaTThl KOMILICKC TY311ylH KaMTaMachl3

eTel.

KEUBIP ®EPM

SHTTE AJUDIOCTEPUKAJIBIK

OPTAJIBIK BOJIAJIBI.

\
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®EPMEHT

AT / KYPIEJII

1 KOMITOHEHTTI 2 KOMIIOHEHTTI

AITIO®PEPMEHT "KAU BEJIOK~ MNPOCTETHUKAJBIK TOII

| l

AITIO®EPMEHT KO®OEPMEHT

20



Exi KoMrnoHeHTTi pepMeHTTEePaIH
arnopepMeHT1 :
dbepMeHTTIH CyOCTpaTThIK
ApHAMBbUIBIFBIH KAMTaMachI3 eTe/l.

KO®EPMEHTI: KATAJIU3AIK AMMAKTA
OPHAJIACBIIT ®EPMEHTTIH 9CEP ETY
APHAMJIBIFBIH KAMTAMACKI3 ETE/I]L.

KATANN3OIK APHANIbIK

21



JKodepmeHT KypamMbIHa Kipe/Ii:
BUTaAaMUHIEP
HYKJI€OTHUOATEP
MeTaJI MOHIaPhI
reM.
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KOFAPLI APHAWJIBITBI

®EPMEHTTEP TEK BEJTLII BIP
CYBCTPATKA FAHA OCEP ETE/I H\E
BEJT' LI BIP PEAKLIUSIHBI FAHA
KATAJIU3JAENU L.
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APHANJIBIK

KRATAJI3/IK

CYBCTPATTDBIK

CAJIBICTBIPMAJIBI

CTEPEOXUMUSIIBIK ABCOJIIOTTI
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BIP CTEPEOU3OMEPI'E SCEP ETYI.

ONTUKAIJIbIK U3BOMEPIEP(L, D- UBOMEPJIEP),
FTEOMETPUANDBIK N3BOMEPINEP(- LUC,- TPAHC).

MbICAIJlbl : ®YMAPA3A TEK TPAHC- USBOMEPTE
OCEP ETE[I, LUC-USOMEPIE 9CEP ETNEWAI.
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COOH COOH

CH DOYMAPA3A CH-OH

CH ——————— CH2
HOOC H20 HOOC
OYMAPAT MAJIAT

(TPAHC-U3OMEP)

COOH
CH OYMAPA3A PEAKIINS XYPMEUI
CH 4+ H20 '

COOH

MAJIEAT (HAC -U30OMEP)
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ABCOJIIOTTI - PEPMEHTTIH BIP FAHA

CYBCTPATKA ©CEP ETYI.
MAJIbTA3A
MAJIBTO3A ——————F 2[TIIOKO3A
20

CAJIBICTBIPMAIJIBI- KYPBUIBIMIBIK
JKAKTAH YKCAC, BAMJIAHBIC TYPI BIPIEU
SATTAPOBIH TOBBIHA OCEP ETVI.
ITEIICVH BAPJIBIK BEJIOKTAPOAFBI IENITUOTIK
BAVMJIAHBICTBI Y3E/L
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KATANN3OIK APHAUNbIK—
BEJIIJ1I BIP XUMWUATIbIK
PEAKLUUATA FAHA 9CEP ETYI.
OKCUOOPEAOYKTASA TEK TOTbIfY-
TOTbIKCbISOAHY PEAKUUACDBIH
KATANU3OEWLL.
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OEPMEHTTEP >XOFfAPDI
BUOJIOIMNANDbIK BENCEHAINIK
KOPCETELI, on dhepMeHTTIH 63

cyocTpaTbiHa COUKECTIriMeH

KamTamMachbI3 eTinegi x\e

aKTUBTEHY 3HepruacbIiH

ToMeHOeTeAal.



Karan-0y1 depmeHTTEpaiH
AKTUBTLUIITIH K6pcCeTeTliH 6JIIIeM O1pJIiK.
depMeHT MOJIEKYJIaCbIHBIH O1p ceKyH/Ta
e3repicKe YIIbIpaTaTbIH CyOCTpaT CAaHBIH
KaTaJ1 gem oenrisieviai (1Mosin/c).

depMeHT aKTUBTLUIITI=MKMOJIb(S H\e
P)/munH
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OEPMEHTTEPIIH 9CEP ETY
MEXAHW3MI 3 CATbIJIAH TYPA/IbI:
1. DEPMEHT- CYBCTPAT
KOMIUIEKCIHIH TY3UIVI;

2. PEAKIIN OHIMI-OEPMEHT
KOMIUIEKCIHIH TY3UIVI;

3. PEAKLIN OHIMIHIH
DOEPMEHTTEH bOJIIHVYI.

E+S —ES—E*S—E**S — EP— E+P
l 2 3
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2H20:2H20+202

Uncatalyzed reaction
| |
AG* (B~ A)
(N
< e T g e
& AG** (A B)
¢ | G
g Catalyzed
Ty reacton
Haachon ceordinata
Pt= 54.1 _
175[. :(/Mom, B — E= 18k[x/Mmonb
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GEPMEHTTEPAOIH
HOMEHKJIATYPACbI MEH

XIKTENYI
CYBCTPAT ATBI + “A3A”= ®EPMEHT ATAJIYBI

JIAKTO3A+ A3A= JIAKTA3A

KATAJIU3ENTIH PEAKIHAS AThI+”A3A”=
®EPMEHTATAJIYbI

TAJIPOJIN3 + “A3A” = TUJIPOJIA3A

NTEKAPBOKCHUJIIEHY +”A3A”=
JTEKAPBOKCHJIA3A

TPUBUAJIBAbI ATAJYbI- HEIICUH TPUIICHUH ......



®EPMEHTTEPIH XIKTETYI
BAPJIBIK ®EPMEHTTEP KATAJIM3ENTIH
PEAKIIVISI TYPIHE BAVIJTAHBICTBI
6 KIIACKA BOJITHE]I.
9P KJIACC ®EPMEHTTEPI
TOIITAPFA,
TOIIIIIAFA

bOJIIHE/I]
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OP ®EPMEHT 4 CAHObI
HOMIPMEH LUM®PNAHbIMN, OHbIH
ANAbIHA “EC” TAHBACHI
KOUbINAAODI.

MbICAIJlbI, JIUMNAS3A EC 3.1.1.3

KINACC

TOMN

TOMNLWA
TOMNWALOAFblI HOMIPI——




m [ [® & [E [

PEPMEHTTEPLIR XIKTEJYI

OKCHUJIOPEJIYKTA3AJIAP
TPAHC®EPA3AJIAP
TAJIPOJIABAJIAP
JINA3AJIAP
N30MEPA3AJIAP
JINTA3AJIAP
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OkcnpopenykKrasasiap - TOTbIFy-TOTBIKCBI3TaHY
peakiusiyIapbIH KaTaInu3geil.
Tpaucdepaszanap - aToMm HeMece aTOM TOIITaPbIHBIH
O1p 3aTTaH eKIHIII 3aTKa TachbIMaJIJaHybIH
KaTaIM3IenIl.

I'maposiazasiap - CcyabIH KaTbICybIMEH KypdeJTi
3aTTapAdbIH >KaM 3aTTap¥a bIObIpaybIH KaTaJIM3Ieral.
JInasanap-3aTapabIH CyChbI3 BIABIPAayBIH HEMece
CMHTE31H KaTaIM3IeVIl.
M3oMepasanap-m3oMepu3anms peKIusiIapbIlH
KaTaTM3Ienmal.

JIuraszasnap HeMmece cuHTeTa3a1ap ~ATd 3HeprmusachIH
avigaIaHbIIl CMHTEe3de/ly IIPOoIleCiH KaTaJIu3aenal
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HasapsapbIiHbI3Fa
paxmer!



