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CnpaBoy4Hble MaTepuanbl

1. AMMHOKUCNOTbI

1.1. (I)OpMyJ'ILI AMHUHOKMUCJIOT, BXOAAIIUX B COCTaB 0eJIKOB

1 H,N-CH,-COOH ' I'mn
2 H>N - CIH - COOH AJJaHUH AJia
CH;
3 H,N -CH -COOH Banun Baa
|
CH;-CH - CH;
4 ThN- (i‘H —COOH Jeitmn Jleit

CiHZ
CH; -CH-CH;

5 HN- CH-COOH
|
CH - CH;
|
CH;-CH,

N3oueiinun HNae

6 HN- (,; H - COOH ucrenn HMuc
CH,SH

7 H2N- (-f" —~COOH
((;Hz)z
SCH;

MeTHOHMH Mert

CH,OH

9 HN- CI'H - COOH Tpeonun Tpe
CH; -CH-OH

10 HN- (EH - COOH Acmaprar Acn
CH,- COOH




11

H;N - CH - COOH
|
(CH,),—~ COOH

I'nyramar

I'ny

12

H,N - (l:l-l - COOH
CH,
I
H,N-C=0

AcnaparvH

AcCH

13

H,N - (le - COOH
(Clﬂz)z
' Hg\ -C=0

I'nyramun

I'nn

14

H;N - CH - COOH
|
(C[Hz)4
NH,

JIn3uH

JIn3

15

H;N — Cl' H - COOH
(CH,
NH
NH = (lj - NH,;

ApPruHuH

16

H,;N - ClH - COOH
CH,

0

denniadaHni

®dDen

17

H;N—CH-COOH
CH,

:

OH

Tupo3un

Tup

18

H,N - CH - COOH

|
CH;-C ~N
il
HC_ CH

NH

I'mcTuaun

I'uc




19 HNV- olH ~COOH Tpunrodan Tpu
CH’_—

20 HiY_— —COOH IIpoaun IIpo
4O S

1.2. Knaccupukanus G-aMUHOKHUCIOT

1. ITo xapaktepy paaukaioB 20 aMHUHOKHUCIOT JEIATCS Ha
9 rpymn.

2. 1lo B3aMMOAECUCTBUIO PAAMKAIOB aMHUHOKHUCIOT C BOJOW MpH
pH=7 onu nensarcs Ha ruapodoOHbIe (8 aMUHOKHUCIIOT: ajia, Bal, JeH,
uie, MeT, npo, TpH, (eH) u ruapoduibHble — 12 aMUHOKHCIOT,
KOTOPBIE MOJAPA3JIEIAIOTCS Ha MOJOKUTEIBHO 3apsbKEHHBIE (apr, JIu3,
T'UC), OTPUUATEIBLHO 3apsHKEHHBbIC (acm, IIy), MOJISIpHbIE He3aps-
EHHbIE (TTIU, cep, Tpe, acH, TJIH, LUC, TUD).

3. [1lo cmocoOHOCTH CHHTE3UPOBATHCS B OpraHU3Me MX ACNST Ha
3aMEHUMBbIE U He3aMeHUMbIE (y OOJBIIMHCTBA >KMBOTHBIX HE3aMEHU-
MBIMU SIBJISIFOTCA BaJl, JIEH, uie, GeH, TpHu, MET, JIu3, TPE, TUC).

1.3. O6mas ¢popmyJia deska

HoN—CH—CO {-NH—CH—CO~|~ NH~CH~COOH
| | N
R R1 R2



2. HyknenHoBble KUCNOTbI

2.1. KomnoHeHTsl: 1) a3oTucthie ocHOBaHUS (5),
2) yrieBo (pubo3a wiu ae30Kcupuoo3a),
3) pocdopnas kucnoTa.

A3omucmbie OCHO8aHUS

HI/IpI/IMI/I,Z[I/IHOBBIG A30TUCTBIC OCHOBAHMUA:

NH,

‘ NH 1 | NH ‘ SN
o o

Ypauui (V) Tumun (T) HuTo3un (L)

[IyprHOBBIE A30TUCTHIE OCHOBAHHSL:

NH, 0
</”f)” ey
4 =
N N
H N N N NH,

Anenun (A) I'yanun (')

JUIsT  KaXXJa0oro M3 a30THCTBIX OCHOBAaHWU (32 HMCKIIOYEHHUEM
aJicHUHA) XapakTepHa JaKTHUM-JIaKTaMHas TayToMmepus. B cocraB
HYKJICO3UJIOB, HYKJICOTUIOB, HYKJICHOHOBBIX KHCJIOT OHU BXOHST B
JaKkTaMHOU popme.



Yaneeo0b! (neHmMo3nbl)

CH,0H OH

H O?—I H H
B-pubo3a B-ne3oxcuprbo3a

HyKJIGOSI/II[ = a30THCTOE OCHOBAHUE + IIEHTO3a

Homenxknamypa nykieomuoos

Azomucmoe ocnosanue Haszseanue nykneomuoa
Ypauun Ypuaun
Tumun Tumuauna
[uto3un [Hutuann
AneHuH AnleHO3uH
['yanun ['yaHo3uH
NH,

[Hutuaux

[IpucraBka «Ae30KcH» 0003HAYAET, YTO BMECTO pUOO3bl B HYK-
neo3uzae (HYKJICOTHIE) COACPKUTCS Ne30KCuprbo3a (eciii B COCTaBe
HYKJICO3HU/1a — TUMUH, MPUCTABKA «JI€30KCH» HE TPeOyeTCs, TOCKOJIb-

Ky ¢ TAMHHOM BCeT/ia COSAMHEHA JIE30KCUPH003a).

HykJjeoTna = a30THUCTOE OCHOBaHME + neHTo3a + docdar



Anenozuamonodocdar (AMD)

Cocmas HYKJICUHOBBLX KUC/IOM

JIHK PHK
A3zotucteie ocHoBanus | A, I', I, T ATIL Y
Yrnesrox (meHTo3a) Je30KCHUpr003a pubo3a
docdar + +

HykiemHoBbIE KHCIIOTHI COCTOSAT M3 HYKJIE03uAMOHOGOoC)aTOB,
COCTMHEHHBIX 3’-5"-bochonuspupHBIMU CBSI3SIMU. Huxe
npeactasieHa popmyna pparmenta PHK -V-T'-11-.






3. DepMeHTbI

3.1. Onpenenenue pepMeHTOB

MepMeHTBI — 3TO OMOKATATU3aTOPhI, UMEIOT OEITKOBYIO PUPO.LY,
XapaKTEPU3YIOTCA HCKIIOUYUTEILHON CINEeMUuOUIHOCTRI0, 00JIa7at0T
BBICOKOM KaTaJIUTHYCCKONW aKTHBHOCTHIO, YHHUBEPCAIBHOCTBIO IS
OMOXMMHMYECKUX PEAKIIHi.

3.2. Xumuueckas npupoaa ¢gepMeHTOB

[TongaBisitoniee  uuciio ¢GepMEHTOB — O€JKU. ITO OOBIYHBIC
IO0YJIsIpHBIE OCJIKH, MOJICKYJISIpHAs Macca KOTOPBIX KOJeOJeTCsl OT
1012 TtBICSIY mo 1 MaH gansToH. MHOrHMe (QEepMEHTBH HMEIOT
YETBEPTUUHYIO CTPYKTYpPy, TO €CThb COCTOST U3 HECKOJIBKHUX
cyobenuuuil. Ilo cTpoennio ¢depMeHTh MOTYT OBbITh MPOCTHIMH
OenkaMu (COCTOSAT TOJILKO M3 aMHHOKHUCJIOT) M CIOXHBIMHU O€IKaMH,
Kor/a ¢ OCIKOBOM YacCThIO CBA3aHbl HU3KOMOJICKYJISIPHBIE COCTUHEHUS
(mobaBouHas rpymnma win kodakrop). [Ipu 3ToM KodakTop, IpOYHO
CBSI3aHHBIM C OEJKOM M HE CIOCOOHBIH K CaMOCTOSITEIbHOMY
CYLIECTBOBAHMIO, HA3bIBAIOT MPOCTETUYECKOM Trpynnoi. Ilpumep
MPOCTETUYECKON TPYNIbl — reM y HUToxpoMoB. Ilox kodepmenToM
MOHUMAIOT J00aBOYHYIO TpYMIy, JIETKO OTACIMMYIO OT Oenka u
CIIOCOOHYIO K CaMOCTOSITEIbHOMY cyliecTBoBaHu0. Kodepmentamu
MOTYT OBITh BUTAMUHBI M HMX MPOU3BOJHBIC, METALIBI MU METaLI-
coJiepaliue KOMIIOHEHTHI, JIUIOEBasi KUCIOTa, IIyTaTUOH U HEKO-
TOpBIC IPYTHE BEIIECTRA.

3.3. DyHKIHUOHAJIBbHBbIC HEHTPbI ()ePMEHTOB

PaznuyarioT akTUBHBIA M aJJIOCTEPUUYECKUU IEHTPHI (PePMEHTOB.
AKTHUBHBIN LIEHTP, B CBOIO OYEPE]b, COCTOUT U3 KATATIUTHUYECKOTO
(manpumep, kodepMeHta) u cybctpatHoro meHTpoB. CyOcCTpaTHBIM
LEHTP SABJISIETCS MECTOM CBSI3bIBAHMS CcyOcCTpaTa. AJUIOCTepUYECKUi
LHEHTp — 3TO Yy4YacTOK (EepMeHTa, K KOTOPOMY HPUCOAUHSIOTCS
BEIIECTBA, U3MEHSIIOIINE €ro KOH(OPMAIIHUIO.

10



3.4. Mexann3Mm pepMeHTATUBHOT0 KATAJIN3a

DHeprus

HamnpasieHue peakuuu

Puc. 1. Mexanu3m pepMeHTaTUBHOTO KaTaau3a:
E,—»3Heprus akTuBalnuy peakiuu 0e3 Karaau3aropa,
E,— 3Heprus akTMBauy peakuuy B IPUCYTCTBUM KaTalIu3aTopa,
AG — pa3HOCTb CBOOOJIHOM YHEPTUU PEAKIUH.
BepxHsist Touka KpuBOH Ha rpauKe COOTBETCTBYET NEPEXOTHOMY
(peaKIMOHHOCIIOCOOHOMY) COCTOSIHUIO

DHeprus, HeoOXxoauMas I TIepexojia pearupyromux MOJICKYIT B
aKTUBUPOBaHHOE (TIEPEXOJHOE) COCTOSHHE, Ha3bIBACTCS DHEpPruei
akTHBaIi. @EPMEHT CHI)KACT SHEPTHI0 aKTUBAIIMM PEaKIUU 3a CUCT
oOpazoBaHUs (PEPMEHT-CyOCTPAaTHOTO KOMILIEKCA.

3.5. O0mue NPUHIUNBI HOMEHKJIATYPbI
U kiaaccupuxkauuu GpepMeHTOB

B Hacrosiiiee Bpemsi U3BECTHO OKOJIO TPEX ThICSY XUMUUYECKUX
peaKkIui, KaTaau3upyeMbix ¢pepmeHTamMu. UToObl OpUEHTUPOBATHCS B
TaKOM pa3HoOOpa3uM, HEOOXOJMMa CHUCTEMaTU3UPOBAHHAS KIIACCHU-
dbukanys 1 HOMEHKJIATypa, KOTOpPOM MOIJIM Obl MOJIb30BAThCA OMO-
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XUMHKH BceX cTpaH. OCHOBHbBIE MPUHIUIIBI MEKIYHAPOJHON KIIACCH-
dbuKaM W HOMEHKIATYpbl (PEpMEHTOB ObUIM pa3padOTaHbl B
1964 rony kommccued 1o (epmeHTaM, CO3JaHHON MpU MEXKIY-
HApOJIHOM OMOXMMHUYECKOM COIO3€.

B ocHOBY knaccudukanuu MojgoXeH TUIl PEaKIuu, KaTalu3upye-
Mol depmenToM. 1o aToMy mpuHIUIly Bece (PEepMEHTHI pa3/iesieHbl Ha
6 kaccoB. GEepPMEHTHI KaXKJIOTO Kjiacca AT Ha MOAKIACCHI, 00heu-
HSAsl B HUX (PEPMEHTHI, JEUCTBYIONINE HA CyOCTpaThl CXOHOTO CTPOE-
Hus. [loakiaccsl pa30oUBaOT Ha MOAMOJKIACCH, B KOTOPBIX YTOUHSIOT
CTPYKTYPY XHUMHYECKUX TPYyII, OTIMYAIOIIUX CyOCTpaThl APYr OT
npyra. BHyTpy MOJAMOJKIACCOB MEPEUUCISIIOT OTHOCSIIUECS K HUM
depmenTbl. Takum 00pa3om, Kaxapli (QEepMEHT ModydaeT CBOM
KOJIOBBIM HOMEp, COCTOSIIIMN W3 YETBIPEX YHCEJ, pa3IeICHHBIX
toukamMu. Hampumep, riayramunaza (L-riayTaMuH-aMUIOTHAPOIIA3A)
umeer Homep 3.5.1.2. IlepBoe umcio oOoO3HAyaeT Kiacc, BTOPOE —
MOJKJIACC, TPEThe — MOAMNOJIKIACC, YETBEPTOE — HOMEp (hepMeHTa B
npejenax Mojnojkiacca. Takod cnoco0 Hymepanun (HEpMEHTOB
MO3BOJISIET MOMEIIATh BHOBb OTKPBITHIA (PEPMEHT B KOHIIE COOT-
BETCTBYIOIIETO TMOJIOJKIAacca 0€3 HM3MEHEHUS HyMeEpaluu JIpyTHX
dbepmeHTOB. TOUHO Tak»Xke MPH BBIJCIEHUN HOBBIX MOJKJIACCOB U MOJ-
MOJKJIACCOB MX MOXHO J00aBIsATh 0€3 HapylleHUs MOpsAKa Hyme-
paluu paHee YCTAaHOBJICHHBIX MOJIpa3AeICHUM.

depMEeHThl HMEIOT CHUCTEMATHYECKOe M paboyee Ha3BaHUE.
CucreMaTn4yeckoe Ha3BaHHWE COCTAaBISIETCA M3 JBYX 4acteil. [lepBas
4acTh COJICPKUT Ha3BaHUE CyOCTpaTa WM CyOCTpaToB, BTOpasi — C
OKOHYAHHEM «a3a» — YKa3bIBACT HA MPUPOJY KATAIM3UPYEMOU peak-
uu. JlononHuTensHas UHGOpMaIUs O peakuy Mpu HEOOXOAUMOCTH
MPUBOJIUTCSL B CKOOKax B KOHIIE Ha3BaHMs. CuUcCTeMaTHYeCKOEe Ha3Ba-
HUE€ TPUCBAUBAECTCA TOJILKO (hepMEHTaM, KATaJIUTUYECKOE JCUCTBUE
KOTOPBIX NOJIHOCTBIO U3YUYEHO.

Pabouee Ha3BaHue (pepmMeHTa KOpOYE CHCTEMATHYECKOro, C
MUHHUMaJIBHOM AeTanu3anueil. B psge ciaydaeB B kauecTBe paboyero
MOET OBITh HCIOJB30BAaHO TpUBHAIbHOE Ha3zBaHue (epmeHta. B
HAyYHBIX MyOJIMKALMSAX MPU MEPBOM YIOMUHAHUM O (DEpMEHTE MpH-
HATO YKa3bIBaTh €r0 CUCTEMaTUYECKOE Ha3BaHUE U KOJIOBBIM HOMED, a
B JIAJIbHEHIIIEM MOJIb30BaThCSl pa00UYMM Ha3BaHUEM (EepMEHTA.

Oco0eHHOCTH HOMEHKJIATYPbI OTAEJIBHBIX KJIACCOB (PEPMEHTOB
NpuBOJSTCS B Tabuile 1.
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Homenknamypa u knaccupukayun gpepmenmos

Tabmuma 1

Ha3zBanue Tun peakunun CucremaTuyeckoe
Ne [Tpumep peakiuu, Ha3BaHue EepPMEHTA
KJjlacca U ee cxema Ha3BaHHe epMeHTa
Oxcuno- OxucnurenbHO- Honop: 0
1 | pemykTasbl BOCCTAaHOBHTEIIbHAS | aKIICTITOP — H3C—I(-|32—OH + NAD* H, C—C// + NADH*H*
peakuus OKCHUJIOpEAyKTa3a \
AH,+B = A+BH, H
B — akuenrop Aranon: HAJI' ~ okcupopenykrasa
MPOTOHOB,
KO(hepMEHTHI HAT, H,C—COOH HC—COOH
®AJ u np. | + FAD + FAD*H,
H,C—COOH HC—COOH
cykuusHat: ®AJl okcupopeaykrasa
I'unpomassl Peaknus rugponmmza | CyocTpar: H H
. ABHLOAH  + | onmennevas H,N—C—COOH H;N—C—COOH
B-OH rpyimrma —
rﬁzpoﬂm (C|:H2)2 + H,0 — (CH22 + NH,
/C\\ COOH
H,N o
L-riyTamar-aMuIoruaposiasa
Wsomepasbl | Peaxims Cyb0crpar: CHZ0H
3 U30MEpHU3aIUU u3oMepasa
A=A, (Inb0 yKa3bIBAIOT THII
peaxiuu
M30MepHU3aIun)
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Y J1®-raroko030-4-3mumepasa

Ha3Banue Tun peakiuu CucremaTuyeckoe
Ne [Tpumep peakiuu, Ha3BaHue HEepMEHTA
KJjlacca U ee cxema Ha3BaHue pepmeHTa

Peakuus pacnana Cy6crpar: H,C—COOH HC—COOH

4 | JInazsl A-B=A+B OTILEIUIAeMAas | + H,0
¢ 00pa3oBaHUEM WM | TPYIINA — HOHC—COOH HC—COOH
pa3pbIBOM JABOMHOM | JIMasa
CBSA3U L—mainar — rugponnasa

Jlurazsl Peakius ~ cunresa | CyOcTpar 1: H H

5 OpraHUYeCcKuX cyberpar 2 — H,N—C—COOH HN—C~—COOH
coeanHeHuM 3a cuer | iurasa (AJD) (CH,)
pacrana AT® ui (AMO) (CHy);  +NH3+ATPH2 —> 2l2 + ADP
A+B+AT®D= COO0
A-B+AIO+D nnmn H H,N (o)
A+B+ATD=
A-B+tAMO+O-® L-rnyramar: NH; _nuraza (Al®D)

Tpancdepassl | Peaknuss  nepenoca | Jlonop:

6 (GyHKIIMOHAIBHOM aKIENnTop — |_12N_Ic-l:_coo|_I 0—C—COOH HZN—CH:—COOH 0—C—COOH
TPyNIbl OT OJHOIO | IEpeHOCUMast | |
BEIECTBA K | rpymnmna- Tpacdepasa CH, * (CH)p —<== (CH + (|:H2
Ipyromy COOH COOH COOH COOH
AX+B=A+BX
X~ mepeHocumas L-acnapTart: a-keToriyrapaT — aMMHOTpaHc(epa3a

rpyImna.




4.1. Kinaccudukauus yriiesoaon

MoHocaxapuibl
(MOHO3BI)
CnH 2n O n

1

I'mroko3a ®pykTo3a
CH,O,  CH,O, C,H,O C,H,O,

Pubo3a  Jlesokcupubo3a

4. YrneBoabl

Yeneeoowt

—

s (uckmroueHue)

AN

e VT
IFe€KCO3bI IIEHTO3bI

N

CmHZVIOn/CIZ H22 Oll

Hucaxapubl

/

o

Mansro3a Jlakroza Caxaposa

[Tonucaxapuabl
(C 6 H 10 O 5 ) n

Kpaxman

v
I'mukoren

Lenmonoza



.2. CTpyKTypa MOHOCAXapu/10B

dopmynsl Ouiiepa. I'ekco3bi:

A
1 C< ' CH,OH
2 | . H 2
H—C—OH c=0
3 | * 3 | *
HO —?—H HO —Cc—H
4 | 41
H —|C—OH H—C—OH
H—C—OH H—C—OH
6 | 6
CH,OH CH,OH
D-rmroko3a D-dpyxro3a
MHoroaroMHsbIi MHOroaToOMHBIH
AIBACTUAOCTINPT KETOHOCIUPT
(anmpa03a) (keTo3a)
__

'

CTpyKTypHBIE U30MEPHI

IleHTO3BI:

PAS)
e
| ~H
H—(|3_H
H—C—OH
H—(|3—OH
CH,OH

D-ne3okcupubo3a

16

HO —c‘;*—H
HO—C—H

‘ *

H—Cc—OH

CH,OH

D-ranakro3za
MHoroaToMHBIN
aNbJICTUIOCTIHPT

(ayb1103a) ONTHYECKUI
M30Mep TITFOKO3BI
(mmactepeounzomep)

40

H

HO—C—H
H—C—OH
H—C—OH

CH,OH

D-apabuno3sa



dopmyisl Xeyopcea:

[TonyaueranbHbli, WA
TJIMKO3UIHBIN THAPOKCUIT

B-bopma  D-rmroko3sl
B-D-rnrokonupanosa

a-popma D-rimroko3s1
a-D-rorokonupanosa

B-D- ¢ppykrodypanosa

4.3. lucaxapuabl

1. MaabTo3a
H,OH CH,OH

__ OH ¢O
OH H ,™H

HOHyaHCTaHBHBIﬁ THAPOKCHII

OO0Oamaetr BOCCTAaHABJIMBAIOIIUMUA CBOMCTBAMM.

a-D-rmroxonupanosun (1—4)- a-D-rmrokonupanosa; o-1,4-rmuko3uaHas CBsI3b
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2. Caxapo3sa

6CH,OH

a-D-rmoxonupanosun (1—2)- B-D-ppykrodypanosun; a-1,2-rmuko3uaHas CBsA3b
He o0magaeT BoccTaHaBIMBAIOIIIMMHA CBOMCTBAMU.

4.4. Iloaucaxapuabl

1. Kpaxmaua. [loctpoeH u3 o-riiroko3bl. COCTOMT M3 MoJMcaxa-
PUZIOB JIBYX THUIIOB: aMWJIO3bl (MMEET JIMHEWHOE CTPOCHHUE), Ha €€
nomo npuxogutcs 10-20%; amuonexkTrHa (MMEET pPa3BETBICHHOE
CTpoeHue), Ha ero aoJto npuxoautcs 80-90%.

AMMI03a

CH,OH CH,OH
H H H H
H H
OH H O OH H
OH
n *
H OH H OH

Mosekynabl TJHOKO3bl COCIUHEHBI 0O-1,4-TJIMKO3UIHON CBS3BIO.
PacTBopuMa B TeIiol BoAE U HE 00pa3yeT KpaxMaJIbHOTO KJencTepa.
C pacTBOpoM ioa JaeT CUHEE OKpaIllMBaHUE.
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AMNMJIONEKTHH

Hapsny ¢ a-1,4-rmuko3uaHbIMUA CBA3SIMUA B MECTAX PAa3BETBIICHUS
a-1,6-rmuko3uaHas  cBA3b. Mexay ToukaMu pa3BeTBICHUS 20—
25 IIOKO3HBIX OCTaTKOB. Mo/10M okpamuBaeTcs B (PUOJIETOBBIH IBET.

2. Hemnoi03a (KjaeT4yaTka)
[TocTpoena u3 B-TitOKO3HI.

CH,OH CH,OH

H
o!
H 1 H A
OH H @ OH H
H H

HO

H OH H OH

Nmeer nuHENMHOE, HUTEBUIHOE CTPOCHUE, C MOJOM HE B3aUMO-
JIEUCTBYET.

3. I'IuKkoren

SABnsiercst  CTPYKTYpHbIM W (PYHKUIMOHAIBHBIM  aHAJIOTOM
aMUJIOTIEKTHHA KpaxMalla, HO B OTJIWYHE OT aMUJIONEKTHHA HMEET
Oosiee pa3BEeTBICHHBIC IeNMU. MeXIy TOYKaMu pa3BETBICHUS 8—
10 octatkoB  D-rmroko3el. C  pacTBOpoM #ona [daeT KpacHO-
(bUOTETOBYIO OKPACKY.
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5. llunuabi

JIunuapl — 3TO CJIOKHBIE YPUPHI JKUPHBIX KUCTOT U KaKOr0-I100
cnupta (H. I'pun).
5.1. Knaccupukanus JunuaoB

YeTkoll M OJHO3HAYHOW Kiaccu(UKalUU HE cyuiecTByer. Mx
HECKOJIBKO. [IpuBeneM oaHy U3 HUX.

Jdunuowt

.

ombliisiemasle Heomblisiemble

1. Crepounnsl

2. B 3aBUCHMOCTH OT XUMHUUYECKOT'O CTPOCHUA

7 I

[IpocTeie (HEHTpaIbHBIC) Crnosxnble (TIOJIIPHBIC)
JIUTTHATTBI JIUTTHATBI
1. XKupsr 1. ®Dochomumumbr
2. Bocku 1.1. I'muuepodocdomumumbt

1.2. Chunrodochonumumpt
[Ipy rTHApONAM3E MPOCTHIX 2. TIMKONHITHIB
JHIHITOB 06pa3§/}0Tc>1 AB2 2 1 I'MUIEPOrTMKOIMITHIb]
BHJIa COCTMHEHUHN: CIIUPTHI U 2.2 CUHTOTMKOTUITHABL
KUPHBIC KUCIIOTHI.

[lpn THApONM3E CIOXKHBIX
IUNUI0B oOpa3yercs TpU U
0oJiee BUIOB COCINHEHUI.

5.2. IIpocThie OMBbLIsIEMbIE JIMITH/IbI

DTO HeUTpaibHbIE XKUPHI U BOCKU. ZKHUPBI — Haubosee pacnpo-
CTpaHEHHbIE B MpUpoJe Iunuabl. [Io XUMHUUECKOMY CTPOCHHIO — 3TO
TPUALIWITIIULEPUHBI (-0JIbl) — CII0KHBIE YPUPBHI TPEXAaTOMHOI'O CIIUPTA
TJIMIEPUHA U BBICITUX MOHOKAPOOHOBBIX (AKUPHBIX) KUCIIOT:
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I
,H C—O—g —R1
I R1, R2, R3 — paaukaibl BBICHIMX )KUPHBIX KUCIOT
HC—O—cC —R2
1
) HC—O—C—R3

Bo Bcex NpupOIHBIX )KUPAX OAUH U TOT KE CIIUPT — MNIMLUEPUH, a
OTJIMYAIOTCSl OHU OCTAaTKaMH BBICIIUX >KUPHBIX KUCIOT. s 00603Ha-
YEHUS CTPYKTYPbI KUPHBIX KUCIOT MPUHATO MUCIIOJIb30BaATh YIPOIIEH-
HbIC YMCIIOBBIE CHUMBOJIBL. [IepBoe 4HCIIO — 3TO YMUCIO YIIIEPOIHBIX
aTOMOB B MOJIEKYJIE KUPHOW KUCIIOTHI;, YUCIIO MOCJE ABOETOUYHUS — 3TO
YUCJIO JBOWHBIX CBS3CH, a YMCIIa B CKOOKAaX yKa3bIBalOT HA aTOMBI
yriaepoaa, IMpyu KOTOPBIX pacmojaraeTcs ABOWHAsA CBs3b. Hampumep,
guciaoBoi koj onenHoBoi kuciotel (C,,H,,COOH) - 18:1 (9) o3Ha-

YaeT, 4TO B €€ COCTaB BXOAUT 18 aTOMOB yriepojia U UMEETCA OJIHA
JIBOMHAsI CBSI3b, PACIIONOXKEHHAA MEXY 8 U 9-M aToMaMu yTiiepojia.

[IpriMepbl HACBHIIIEHHBIX KUPHBIX KUCIOT:

C,H,COOH IMaJbMUTHHOBAS 16:0

C.H_ COOH  creapunosas 18:0

C,,H,, COOH apaxuHOBas 20:0

[IpriMepbl HEHACHIIIIEHHBIX KUPHBIX KUCIIOT:

C.,H,COOH  oneunoBas 18:1 (9)
C,,H,,COOH muHoNcBas 18:2 (9,12)
C,,H,,COOH muHONEHOBAas 18:3 (9,12,15)
C,H,, COOH apaxunoHoBasd 20:4 (5,8,11,14)

B ’KMBOTHBIX JKMpax IMpeo0siailatoT HACKIIIIEHHBIE )KUPHBIE KUCIIO-
ThI, & B PACTUTEJIbHBIX — HCHACBHIIIICHHBIE.

[IpocThie TpUALMITIIMIEPUHBI COAEPKAT OJWHAKOBBIE OCTATKH
BBICHINX JKMPHBIX KUCJIOT, & CMEIIaHHbIE — pa3Hble. Hanmpumep:
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2
| 2 | 2 ﬁ
Hc|;—o—c C,,Hay Hc|:—o— C—C,,Hy,
3 [ 3 I
HC—O—C—(;17|-|33 2HC O—C—C”H35
1,2,3-TprOIECHOUITIULIEPUH 1 -maabMUTOMII, 2-0JICHOMNI,
(TpHOJICUHTTIUIIEPHH ) 3-cTeaponIrIMIEPUH
IIPOCTOM (oJIeOMAIBMUTOCTEAPUHTIULIEPHH )
CMEIIaHHBIN

Bocku — ciioxHbIe 3(pUpPbI BBICIINX HACHIIIEHHBIX U HEHACHIIICH-
HBIX MOHOKapOOHOBBIX KHCJIOT M BBICIIUX OJHO- WJIM JBYXaTOMHBIX
cnupToB. CUPTHI U KUCIIOTHI COAEPKAT OOBIUHO YETHOE YUCIO yTJie-

poanbix atomoB (16-36). Hanpumep, nuenuHbiii BOCK uMeeT hopMy-
ay:
o
I
HSC_ (CHz )14 -C- OCHz_ (CHz )29_ CH3

MupunuinanisMuaT, MEPUIUIOBBIN 3(pHp NaIbMUTHHOBOM KHCIOTHI
5.3. CioxHble OMBLIsIEMbIe JTUITUAbI

dochommmuan I.1. Tmauepodocdommmmp.

T 1.2, CdunrodochommmuisL.

1.1. 'muuepodochomunuapl. OOMMUM CTPYKTYPHBIM KOMIIOHEH-
TOM siBiigeTcs pochaTuaHast KUCIOTa:

O

I

2 H|C_O_$_(CH2)14_CH3
|

HC—0—C—(CH, ), —CHs

Hc—o—:F‘>—o

@)

2

[Tpumeps! rnuuepodochonunuaoB:
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(0]
I
2 HC_O_C?:_(CHZ)14_CH3
|
HC—O_C—(CH2)14—CH3
(0]
I

2

0]

dbocharuamndTaHOIAMUH

2 HC_O_

|
HC—O—

L

=0 o=00O=0

2

@)

dbocharuamicepur

dochaTuaundTaHoIaMuH U POCcHaTUIUIXOIUH — TJIaBHbBIE JIH-
nuAHbIe KOMIIOHEHTHI MeMOpaH kieTok. docharuauicepun sBusercs
NPEIIIECTBEHHUKOM B CHHTE3€ 3THX COeIMHEHHH. DocdaTuaniu-
HO3UT(0J1) BXOJUT B COCTAB KJIETOYHBIX MEMOPAH KMBOTHBIX, BHICIIUX
pacTeHuil, pa3IMYHBIX MHUKPOOPTaHU3MOB; OCOOEHHO BEJIMKO €ro

HC—O—p—OCH,CH,NH,
|

_(CH2)14_CH3

—(CH,),;—CHs

+

NH;

(]

I
2 HC—0—C—(CH,),/—CHs

| |
HG—0—C—(CH,),—CHs

+
HC—O—p—OCH,CH, N (CHs),
|

O

2

dbochaTuarIIXoMuH

HC—O—p—OCHz—(ll)H—COO—
|

COACPIKAHNC B MUCIIMHOBBIX 000JT0UKax HCPBHbLIX BOJIOKOH.

1.2. Chunrodochonunuasl. OHM OTANYAIOTCS OT ruLepodocdo-
JUNUAOB TEM, YTO COJAEpX AT BMECTO TJIMIEPUHA HEHACHIIICHHBIN

JIBYXaTOMHBIA CIIUPT ChuH2O3UH:

)

OH
|
"

HO—C—C|3_H

CH NH,

||
HC

|
((|3H

2)12

CHs3
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CaMbIMH pacripoCTpaHEHHBIMU cpuHTOPOChHONUTUAAMU SBIISIOT-
cs chuHromueaunbl. x xapakrepusyet Hanuune GochoxoIMHa WK
dochorTtanonamuna B mojisipHOM  rosioBe.  CUHTOMUETUHBI
NPUCYTCTBYIOT B OOJBIIMHCTBE MEMOpaH >KHUBOTHBIX KIJIETOK,
0COOEHHO MHOT'O UX B MUEJIMHOBBIX 000JI0YKaX ONpPEIEICHHOTO THUIIA.

5.4. HeoMbli1sieMbl€e JUNUIbI

Crepouibl — KUPOPACTBOPHUMBIC BEIIECTBA, MOJIEKYJIbI KOTOPBIX
cojiepkaT 4 KOHICHCHPOBAHHBIX KOJIbIIa (CTEpaH WU IMKJIOTICHTAH-
neprupoheHaHTPEH):

A, B, C — KoHJIeHCHUPOBaHHBIE
LIUKJIOT€KCaHOBBIC KOJIbIIA
(neprunpodeHanTpeH),
D-nuxnonenran

Hawnbonee pacnpocTpaHCHHBIMH CTEPOUJAMH SIBJISIOTCS CTEPO-
Jbl, T. €. CTCPOUAHBIC CIUPTh. OCHOBHON CTEPOJ B KUBOTHBIX TKa-
HaX — xoJiectepun(on). (C,, H, O):

18 26

3 20 2 23 24 25 CH3

19 ?H_CHz_CHz_CHZ_CH\CHS
CH, z

| 21

ITonspHas
rojioBa

3,
/

XonectepyH U €ro 3(Pupbl C BBICHIMMHU KUPHBIMU KHUCIOTaMU
SIBJISIFOTCS BaXKHBIMU KOMITOHEHTAMU HAPYHBIX KJIETOYHBIX MeMOpaH
YKUBOTHBIX OPraHW3MOB U JIUTIOMPOTEUHOB T1JIa3MbI KPOBH.

B meMOpaHax pacTeHui COJAEPKHUTCS CTUTMACTEPUH (0JI), KOTO-
PBIM OTIIMYAETCA OT XOJIeCTEPUHA 22 U 23 yriIepOAHBIMA aTOMAMU.
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6. Katabonnam HYKNemHoBbIX KUCIIOT

B >kuBBIX oprann3mMax HyKJIEHHOBBIE KHUCIOTHI JICTIOIUMEPU3YIOT-
csi nmpu nomomu (EepMEHTOB — HykJea3 (kiacc TuapoJiasbl). OHuU
YCKOPSIOT peakiuuu paspbiBa (PochodrDUpHBIX CBA3EH MEXKITY
HYKJICOTHUIaMHU.

6.1. Knaccupukanus HykJjeas

1.Ilo Buay HYKJIECHHOBOM KHCIOTBHI, CIyXallel cyocTpaToMm.
Paznuuator pubonykineassl (PHK-a3pl) U J1€30KCUpUOOHYKIIEA3BI
(JIHK-a3pr1).

2. ITo ToMy, KoHIIEBBIE (?K30-) WM BHYTpeHHHUE (3HA0-) docdo-
3UpHBIC CBSI3U PACTIAIAIOTCs, BBIJICISIOT AK30- U IHJIOHYKJIIEa3hl.

3. I1o Tomy, Kakas cBsi3b (OCHOPHOTO OCTaTKA C TIEHTO30M aTaKy-
eTcst — ¢ 5’- WM 3’-yriaepoJHbIMU ATOMaMH.

IIpumepsl HyKI€a3:

[. DHpOHYyKIIEA3HL.

1) JHK-a3a-I. Yckopsier runponn3 BHYTpeHHUX PochorpupHBIX
CBsI3e Mexay octatkoM d¢ocdarta U 3’-yriiepoJHBIM aTOMOM
TI€30KCUPHUOO3BI.

A r 1 T A
3! 3. 3| 3, 3'
@ \i\ D \]* D ﬁ o Do OH

~

5 5 5' S 5
JAHK-a3a- I
>

JHK+(n-1)H, 0O N OJIUTOJIE30KCUPUOOHYKIC03Ua-5 -PocdaTs

[Ipumepom Moxker cinyxuth mankpeatnueckas J[HK-aza. ®ep-
MEHT cocTOuT u3 257 amuHokuciot, Mr=31000. O6pa3yroTcs 0JHro-
N€30KCUPUOOHYKIIEOTH/IbI, COCTOSIINE U3 YETHIPEX HYKJICOTUIOB.

2) JIHK-aza-II. Yckopsier ruiponu3 BHyTpeHHUX (pochordhupHbIx
CBsA3€H, HO MEXIy ocTaTkoMm (ocdata U 5’-yriaepoaHbIM aTOMOM
J€30KCUPUOO03BI.
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A

A r 1 T

3. 3 3' | 3' 3"

@ @ @ @ o OH
~

5' 5' 5' S 5'

JTHK-a3a-
—_

JHK+(x-1) H,O X OJIUT0/Ie30KCUpHOOHYKIIe03u -3’ -hochaThl

[Tpumepom moxer cayxuth JIHK-aza-II cenezenku. ®@epmeHt
coctout u3 348 amuHokucaot, Mr=38000, conep Ut yrieBo.

JlenonuMmepuszanus HUIET NTyTEM MNapHBIX pa3pbIBOB  Pocdo-
s¢upnbix cBszed B uemsax JIHK. OOpasyrorcst oimroae3oxkcupu-
OOHYKJICOTHU/IbI, COCTOSIIIINE U3 6 HYKJICOTHIAHBIX 3BeHhEB. BO3MOXKHO,
JIHK-a3za-II aBnserca numepom.

II. Ox30HyKIICA3HI.

OHU TOCNIEIOBATENIBHO YCKOPSIIOT THAPOJIM3 KOHIEBBIX (ocdo-
3QUpHBIX CBs3ei ¢ oOopa3zoBaHHeM HykKieoTua0B. CyOcTparamu
cnyxat JJHK, PHK u onuronykieotuapl, mOJy4€HHBIE C MOMOIIBIO
sHJ0oHYyKIea3. ['uaponu3 uaet aubo mo 3’°-, 1ubo mo 5’-yriepoIHbIM
aToMaM TNeHTO3. B pe3ynbTrate COBMECTHOIO AEHCTBUS YHAOHYKIIEA3 U
HK30HYKJI€a3 HYKJIEHMHOBBIC KHUCIOTHI PAaCMaJatoTcsl Ha CBOOOJIHbBIC
HYKJICOTHJIBI: pU00- U AE30KCUpUOOHYKIe03u -3 5’-hocdatsl.

6.2. Pacnag Hyky1€0THA0OB

IIpexnae Bcero ot HuX oTiemsiercs dhocdar. Hanpumep:

NH, NH,

N /’ N N ’d N

o} k\N I' NU k\ I' U
_ | +H20 N~ N
O_Il:)_O_HZC O # HOHZC O ‘ + H3PO4
O H H H 5’-HyKJI€0THIa3a H H H docdopHast
H aJICHO3UH-5 - I kucnora
OH OH  dochardocho- g oh
Anenosus-5’-pocdar THApoIasa AeHO3UH

Jlanee BO3MOXHBI JBa MyTH pacnajia:
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a) MPOMCXOJIUT TEPEHOC OCTaTka PpHOO3bI OT HYKJICO3MJa Ha
dbocdar:

NH,
O
N~ N _
N 0-P-0
Ny o) a/ICHO3HUH- |
HOH G B I docdopua HO HZC o) @)
2 O + O-P-0 —— H H + azenun
H H l_ aIeHO3MH:0p- H
H H O toochaTprbo- H
3mITpaHcdepasza OH H
OH OH ©
AJIeHO3UH

Pu6o30-1-docdar

0) rUAPOIU3 HYKJIEO3UJ0B Ha a30TUCTOE OCHOBAHUE U MEHTO3Y
6.3. Paciag nypuHOBbIX OCHOBAHM U

[Ipexne BCEro mpouCXOAUT JAC3aMUHUPOBAHUE a30TUCTBIX OCHO-
BaHUM:

a) aJICcHUH MPEeBpaIlaeTCs B TUIIOKCAHTUH

NH, O
N7 aneHHHa3a
N J + HOH — MT )+ NH
N aJleHHHAMUHO-
H TUpoJIa3a H
Anenun I'nmioxcanTuH
0) ryaHuH TIpeBpaIlacTcsi B KCAHTUH
O o

G ryaHHHa3a
H N
P oo 2 r)
N NN IryaHUHaMHHO- C
H TUposIa3a H H
I'yanun

Kcantun
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I[anee THUITOKCAaHTHH WU KCAaHTHUH OKHCJIIAIOTCA 1O MOYEBOM KHCJIOTHI:

O ') O

|C| [O] él; [O] (H3

N 'l\l OKCHa3a O//C[\lj [l\j OKCHIa3a O//Cl\ll ll\l N0
H H H H H

I'unoxcanTuH KcanTun MoueBas KUCI0Ta

VY 4enoBekooOpa3HbIX 00€3bsH, NTHUIl, PENTUIIUA U YEIOBEKAa MO-
YyeBas KUCJIOTA SBJISETCA KOHEYHBIM IIPOJTYKTOM pacmajia mypUuHOBBIX
OCHOBaHUU U C MOYOU BBIBOJIUTCS U3 OPTaHU3MA.

VY OOJIBIIMHCTBA KUBOTHBIX M PACTEHUM MOUYEBasi KUCJIOTa paclia-
JlaeTcs Jajiblie.

6.4. Pacniag Mo4eBOM KHCJIOThI

VY MIIEKONUTAONIMX U HACEKOMBIX OHA OKHUCISIETCS B aJUIAHTOMH,
y KOCTUCTBIX PbIO aJUIAHTOMH MpPEBpallacTCsl B AJNIAHTOMHOBYIO KHC-
J0Ty, a y am$puOuili 1 OOJBIIMHCTBA PACTEHUN OHA pacmajacTcs Ha
MOYEBHHY U TJIMOKCUJIEBYIO KUCIIOTY:

O
I o,
H NH O]+ HOH oNH _+HOH _
(e, cop sty [T
//C N Il\l \\O ypaToKcHaa3a aJlJIaHTOHWHAa3a
H H ! H
MoueBas Kuciaora JN—
(ypar)
COOH C OOH
HN N |
2 L l JH2 + HOH 2HN_|(|3_NH2+ C4O
//C | | | N O UIaHTOMHA3a 9] “H
H
MoueBuna [ nokcuseBas

KHCJI0Ta

AJTaHTOMHOBAA KUCJIIOTA
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6.5. Pacmag mnupuMUINHOBBIX OCHOBAHM I

a) CHauaJla J€3aMHUHUPOBAaHUE Yy TEX OCHOBAaHWUM, TNE€ €CTh
NH | -rpynma:

7
IIUTO3HUH HNC H
& fHOH =—— [ |, * NH

3
rHp // |N CH
° H
[Muro3un VYpauun
0) 3aTeM IIPOMCXOIUT BOCCTAHOBJICHUE
0O O
I |
HN” SCH  +HADH™H ™ H N/C\f"'z
L | -~ HAD" )
CH CH,
J N JUTHOPOY N
| parui-
H H
Vpanun Aurnapoyp

B) 3aT€M IIPOUCXOJIUT TUAPOJIN3 TUTHAPOYpALIUIIA;

O
. COOH COOH
|
HN H + HOH +HOH
? -~ H.N wc H,N—COOH + {12
7 N/CHz TUTHID /CH N- Kap6aM1/m / \ CH,
g | o- B-anammu- N H CO |
H H aMHIOTHIPO- 2 NH
asza
Juruapoypanun N-kapbamuJi- ' Kapbamunosas B-anmanun
B-anammH KHCIIOTA

B cnyuwae TthumuHa BMecTO [-amaHuHa oOpasyercs [-amMuHO-
n3omacisaas kucimora. CO, OecnpensTcTBeHHO BbIBoauTcs, NH

TOKCHYEH IS >KMBOTHBIX, OH OOE3BPEKUBACTCS B OPHUTHHOBOM
LUKIIC.
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7. Katabonuiam 6enkos

['maBHBIN MyTh pacniaja OEIKOB B )KUBBIX OpraHU3Max — FUIPOJIN3
(mpoTeoau3) — ocyiiecTBIsIeTcs hepMEeHTaMU U3 Kjlacca THAPOJIas.

[Ipu coBMecCTHOM IEWCTBHUM JHAOMENTHUA3 (ITETICUH, TPHUIICHH,
XUMOTPHUIICUH), IK30MeNTHaAa3 (KapOOKCHUMENTHaa3a, JeUIIMHAMUHO-
nenTuaa3a) U JUNeNnTUAa3bl U3 0€JIKOB 00pa3yr0TCs aMUHOKHUCIOTHI.

7.1. Paciagx aMUHOKHCJIOT

— CH - COOH

1. Pacnaag mo aMUHOrpynmne BKJIIOYaeT (yHKIIMOHAIIBHO CBSI3aH-
HBIE MTPOLECCHL: IE3aMUHUPOBAHKUE U IEPEAMUHUPOBAHUE.

B xuBBIX OopraHm3max omucaHbsl 4 BUIA JE€3aMUHUPOBAHUS, HO
npeoOIaaouM SIBISETCS OKUCIUTEIBHOE J€3aMUHUPOBAHUE, JTOKa-

JU30BaHHOE B MATPHUKCE MHUTOXOHJPUN KIETOK IICUYCHH, ITOYCK,
ci1abee — B MBIIIIIIaX.

Cxema:
OKCHUIOO-

2 H,N—CH—COOH+U» 2R —C—COOH +2NH_}

| pelykTasa 1
R O

Peakuus onmucana B 1935 1. I'. Kpebcom.

N3 okcupopenykraz HanOOJbIlIeH aKTUBHOCTBIO 00JIaIaeT TIIyTa-
MaTJIeTUIpOTeHa3a, Korga cyOCTpaTOM peakiuu sBiseTrcs L-rmyra-
Mat. OKUCIUTENBHOE J€3aMUHUPOBAHNE UJIET B 2 CTa UM,

a)

COOH COOH

| |

CH, rar CH,

| HADH*H* + |
CH CH

| | °

CH—NH, C—=—NH

| |

COOCH COOH

L-rmyramar HMuHOTIyTapOBast KMUCIOTA
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0)

COOH COOH
| |
CH. +HOH o,
oH, —— NH, !+ oA,

|

C=NH C=0
| |
COOH COOH

2-0KcoriyTapar
(o-keTormyTapar)

HNrak, u3 BCEX NPUPOIHBIX AMHUHOKHUCIOT JIETKO IOABEPracTCA
OKHUCJIUTEIIbHOMY JA€3aMUHUPOBAHUIO TOJBKO L-riayramar; ocTaibHbIE
aMHHOKMCJIOTBI CHayaja MpeBpamarTcs B L-rimyramar myrtem peak-
U1 TIEPEAMUHUPOBAHUSA C (l-KETOTIIYTAPATOM:

COOH COOH
a |

|
RTCH=NH,+ cH, _____, R-C—COOH + CH,

| - |

|
COOH CH, Tpaigg)e- lcl) CH,
AMHHOKHCIIOTA (I; 5 p KETOKHCIOTA C|)H _NH,
|
éOOH COOH
L-ri1y

O-KEeTOoTJIyTapar

[TosTOMy CMBICIT peakuuy NEPEAMHUHUPOBAHUS B €€ KOJUIJIEKTOP-
HOM (DYHKIIMU: aMHUHOTPYNIIbI OOJIBIIMHCTBA AMUHOKHUCIIOT COOMPAIOT-
csi B equHol opme — B BuJie L-riiyTamara, KOTOpasi 3aTeM IMoJIBEpra-
€TCA OKUCIUTEIbHOMY JI€3aMUHUPOBAHMUIO.

Peakuus nepeammnupoBanusa otkpeita B 1937 rony bpaynmreni-
HOM 1 KpunmManowm.

2. Pacnag mo kKapOOKCHJILHOM TpyIie BKJIKYAET 2 NyTH:

a) 1eKapOOKCUIMPOBaHUE

JeKapOoKCH
R—CH—COOH =——= CozT + R—CH,—NH,
|
NH

Jjaza
2

0) oOpa3oBaHKe aMUHOAIMIaAeHIIIaTa (CM. OMOCHUHTE3 OEJIKOB).
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3. Pacnaa mo paamkany. Peakium paszHooOpasHsl. Hampumep,
OJIHM aMUHOKHUCJIOTHI TpeBpalatoTcs B Jpyrue. Tak, npu B-aekap-
ookcunupoBanuu L-acnaptaTta oOpasyercs L-anaHuH:

acraprar-

H,N—CH —COOH ————= CO2T + H,N—CH—COOH

C|3H2 nexapOoKcHIiasa C|3H ,

I

COOH L-ananun
L-acmaprar

7.2. KoHe4HbIe MPOAYKTHI pacnaga aMUHOKHUCJIOT

KoneunbimMu nipogyktamu sBisitorcs CO,, NHj3, K€TOKUCIOTHI U
amunbl. Ketokucaorel okucisitores 10 CO, u H,O; amuHbI 1e3aMUHU-
pyrotes, a 3areM okucisitores 10 CO, u H,O.

NTak, KOHEUHBIMHU TIPOAYKTAMH pacliajla aMUHOKHUCIIOT U OEJIKOB
apisitorcs NHz, CO, u H,0O. Boaa moctymaer B MeTa0OJIMYECKUI
doua, CO, OecnpenaTCTBEHHO BBIBOAUTCS W3 OpraHm3Ma. AMMHaK
TOKCUYEH JIS1 'KUBOTHBIX M YEJIOBEKa, TOITOMY OH 00€3BPEKUBACTCS
B OPHUTHHOBOM IIMKJIE, IPEBPAIIASICH B MOUYCBUHY.

7.3. OpHUTHHOBBIA HHUKJI

CO2+NH3+2ATO
N acriaparnHoBast
Kap6aM01/mcbocq)aT H1PO KHCioTa
e 3 3 INITPYIUOH
H2N70~O—‘P*OH
on k
AMO+O-O
T2ANID+D
ApTIHIHIHTapHASL
OPHILIH KIICIIOTa
MOYECBHHA X %
dbymaposas
APTTHIH KHCIIOTa
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8. Kog 6enkoBoro cmHresa

llepsas Bmopas 6yxea kooona Tpemobs
byKea Yy 11 A r oyKea
KOOOHA KOOOHA
Qen cep mup yuc Yy
N4 Qen cep mup yuc 1|
seu cep — — A
seu cep — mpu I
Jleu npo auc ape Y
1| et npo auc ape 1|
et npo 2JIH ape A
neu npo 2JIH ape r
une mpe acH cep Yy
A une mpe acH cep I
une mpe JU3 ape A
mem mpe JIU3 ape )
8al ana acn 2 Y
r 8al ana acn 2nu 11
8a ana 2ny 2nu A
8al ana 2Ny 2 )

9. Katabonusm yrneesonos

9.1. HyTI/I pacinaja yrjiieBoaoB B )KUBbIX OPraHu3Max

['aBHBIM MyTh OKWCJIEHHUS YTJIEBOJIOB B a’POOHBIX YCIOBHUSX —
IbIXaHWe. DHEepreTUYeckuil 3(pPEeKT OKUCIEHUA OIHOW MOJIEKYJIbI
TJIIOKO3BI B MPOILIECCe bIXanus cocTaBisieT 38 ATO.

OCHOBHBIM MEXaHHW3MOM paclajia yrieBoJ0B B aHA3POOHBIX yC-
JIOBUSIX SIBJISIETCSI OpOXKEHHUE (HArpuMep, CIIUPTOBOE, MOJIOYHOKHUCIIOE
Opoxenue). B kiieTkax >KMBOTHBIX M PACTEHUN MPOUCXOIUT aHAIPOO-
HBIU TJIUKOJIN3, MOJEKYJIIPHBIA MEXaHU3M KOTOPOrO0 COBHAJAET C MO-
JIOYHOKUCIIBIM OpOXKEeHUEeM. JHepreTudeckuili 3p(PexT mpeBpaliieHus
OJTHOM MOJICKYJIbI TJIFOKO3bI B 3TUX Mponeccax coctaBisaeT 2 AT,
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9.2. AHa3POOHBIN IINKOJIN3

T'TFOKO3a

ATO 1 .

AT®

IIII0K030-6-(ocdar
112

bpykT030-6-hocdar
AT®
AJlD 3
bpykTo30-1,6-nudocdar
4

A
2 rnuuepansaerua-3-gocdar

SR S T

TUrHapokcuaneToHdocdar

HAJIHH®
3-pochormunepounndocdar
AT® J
AIID 7

3-bochornumepar
8
2-pocormunepar

— H,0
9
2-pochoenoanupyBat

AJlD

ATO < 10
MApyBaT

HAJIHH " jT 11
AL JIaKTaT
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9.3. OcHOBHBIC aHA3POOHBIE IYTH PACNaJAa YIJIEBOIOB

Anaspoonvui | I'nuxkoeenonuz | Cnupmosoe
2NIUKONIU3 OpodrceHue
Hcxonuoe I'mroko3a I'mukoren ['mroko3a
BEILIECTBO
Koneunsrit JlakTaTt JlakTat stanoia + CO,
IPOJYKT
Onepretuueckuid | 2 ATO 3ATO 2ATO
s ekt

10. bixaHue

KiieTouHoe npIXxaHWe — 3TO pachaj OpPraHUYEeCKUX BEIIECTB B
KUBBIX OpPTaHU3Max, COMPOBOXKAAIOIIMNICS MOTPEOJIECHUEM KUCIOPOAa
Y BBIJICJICHUEM YTJIEKUCIIOTO ra3a u BObI.

10.1. ®yHKIMH TBIXaAHUS

1. 3amacanue sHepruu B popme ATD wim NpoOTOHHOTO MOTEHITU-
ana (Ha 3Ti npouecchl 3aTpaunBaeTcs 90% MOrIOUIEHHOTO KUCIOPO-
na).

2. PacceuBanue 3HEpPruu B BUJE TEILIA.

3. O0pa3oBaHue COEIWHECHUN, HEOOXOAUMBIX JIJis
BEILIECTB KJIETKH (CUHTE3 YIIE€BOJOB U3 KUPOB).

4. U3psiTHE «HEXKENaTelIbHbIX» W BPEAHBIX BEMIECTB (HAIPUMED,
MOJIOYHOM KHCIIOTHI).

oOMeHa

10.2. DTansl ALIXaHUA

1. A9pOOHBII TITUKOIHU3.

2. OKucIUTENbHOE AEKapOOKCUIIMPOBAHKE TUPYBATa.
3. Iukn Kpeodca.
4. JlprxaTenbHas 1enb PEepMEHTOB.
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10.3. Iluka Kpedca

H,O
Anermin-KoA / H,0

\ —_—> | LIUTP AT 4
OKcalo- | LIHC-
aLieTaT AKOHHTAT
HAJHH' o
)

| Manat | H30LITpaT
HAJT
H,O CO,
HAJIHH'
| (dymapat [ skero

Ty TapaT
®ATH, tS
oA Co, %HAIF
| CYKLIHHAT CYKILIHIT- HAJIHH'
¢ KoA

IT® TAD+D

T
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10.4. /IpixaTesibHadA Henb (pepMEeHTOB

NADH
¢ NADH:y6uxuHoH-
FMN OKCUAOpEAYyKTa3a
Kowmmiekc | ¢
AIIO+® —> ATD [Fe-S],
Kommnexc 11

Q ¢ FeS <« FAD [« cyknunar

l CYKIIMHAT: yOUXHOH-
OKCHJIOpeIyKTa3a
Kommnexe III b
‘ YOMXHUHO: ITATOXPOM

Aﬂ(D‘HD —> ATD FeS C-OKCHOpECAYKTas3a

Kommeke IV

IUTOXPOMOKCH/1a3a

AJIO+® —> AT®
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11. BnoaHepreTuka

OcHoeénvle mexanuimol ouocunmesa AT®

Cybocmpammoe Oxucnumenvroe domocunmemuueckoe
Gocdhopunuposanue pocdhopunuposanue Gochopunuposanue
Cunte3 AT® uz AJID Cunte3 AT® uz AJII® u Cunte3 AT® uz AJID

u ¢ocdara, npu docdara, nporekarommii | u pocdara Ha cBery (B
KoTopoM ¢ocdar COTIPSKEHHO C CBETOBYIO (hazy
nepeHocutca Ha AJI® | TpaHCOPTOM MPOTOHOB U dboTocuHTE3a BO
HETMOCPEJICTBEHHO C AIIEKTPOHOB TIO BHYTPEHHEHW MeMOpaHe
cyocrpara. [IpoTekaer TBIXATETHHOU 1IeTTH THUJIAKOUIOB
MPEUMYIIECTBEHHO B | (epMEHTOB (BO BHYTPECHHEH XJIOPOTLIACTOR)

aHa’pPOOHBIX YCIOBUSX, | MEMOpaHe MUTOXOHIPHUIA)
HaIpumep, B
OKHUCJTUTEIIBHYIO
CTaJNI0 aHAYPOOHOTO
TJIMKOIU3a (B
IIUTOIIA3MeE)

Cnucok pekomeHgyemMmoun nutepaTtypbl

1. Pymsnnes, E. B. Xumudeckue ocHoBbl ku3nu / E. B. Pymsiaies,
E. B. Autuna, FO. B. Uuctsakos. — M. : Xumus, Konoc C, 2007. — 560 c.

2. Komos, B. Il. buoxumus / B. I1. Komos, B. H. IlIBenosa. — M. :
Hpoda, 2004. — 639 c.

3. Knoppe, [.C. buonornueckas xumus /. C. Knoppe,
C. . Mb13una. — M. : Beici. mik., 2000. — 479 c.

4. Jlenunmxep, A. OcHoBa 6uoxumuu: B 3 1. / A. JIeHUHIKEP. —
M. : Mup, 1985. — 367 c. (mepeuznan B 2009 1.).
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lNMpunoxeHune

Cnoeapb mepMuHoe

Anenosunrpudochar (AT®)— HyKIeoTHI, O0Opa30OBaHHBIN
aZIcCHO3MHOM M TpeMmsi ocTaTKaMu (POCPOPHON KUCIOTHI; BBIIOJHSIET
POJIb YHUBEPCAIBHOTO aKKyMYJIATOpa OMOXUMHYECKON IHEPTUH.

AKTuUBanus (epMEHTOB — YBEIMUYCHNE aKTUBHOCTU (EPMEHTOB
1OoJi JEUCTBUEM AaKTHUBATOPOB (MOHBI METAIOB, KO(EPMEHTHI, CyO-
CTpaThl U Jp.).

AJutoctepuuyeckasi peryjasauuss (pepMeHTATUBHON AKTUBHOC-
TH — H3MEHEHHME KOH(pOpPMAIlMd aKTUBHOIO IIEHTpa (QepMeHTa B
pe3yabTare B3aUMOJACHCTBUS C AaKTUBATOPOM WJIM HWHTHOHUTOPOM,
YCUJIMBAIOIINM WM 3aTPYAHSIONIMM MpeBpallleHne cyocTpara.

AJNBOYMHUHBI — 3TO O€JIKH, XOPOIIIO PACTBOPUMBIE B BOJE U pac-
TBOpax cosied. OHU BBINAMAIOT B OCAJI0OK B HACBIIMIEHHOM PacTBOPE
cysibhaTra aMMOHHS.

AHa’poOHBIE OPraHM3Mbl — OPraHU3MBbI, HE HCIOJIB3YIOIIUE
KHUCJIOPOJl B KAUECTBE AKIENTOPa AJIEKTPOHOB JJISI OKHUCICHUSI Opra-
HUYECKUX BEILIECTB.

AHa’poOHbIE MpeBpAllleHUsI — MPOIECCHl, UIYIIUE TMPU HEMO-
CTaTKE UM OTCYTCTBUU KHCJIOPOAA.

A3poOHbIE OPraHU3MbI — OPTaHU3MBI, UCTIOJIB3YIOIINE B KAYECT-
B€ AaKIENTOpa DJICKTPOHOB [JIsi OKUCJIEHUS OPraHUYECKUX BEIIECTB
MOJICKYJISIPHBIN KHCIOPO/I.

Beaxu — npupoaHbIE BBICOKOMOJEKYJSAPHBIE OPTraHUYECKHUE
COEMHE-HUS, COCTOSIIIIME U3 (-aMUHOKHCIJIOT, COCIMHEHHBIX MENTU/-
HBIMU CBSI3SIMH.

buocunTe3 0€JIKOB BKIIOYACT TPAHCKPUMIIUIO, AKTHUBUPOBAHUE
AMUHOKHUCIIOT U TPAHCIIAIUIO, MPOTEKAET Ha puOOCOME.

buoxumus — Hayka O MOJIEKYJISIPHOM JIOTHKE >KUBOro. M3yuaer
Ka4eCTBEHHBIN COCTaB, KOJMYECTBEHHOE COJIEp)KaHUE KOMIIOHEHTOB
YKUBOI'0, 0OMEH BellecTB (MeTaboIM3M), SJHEProoOeceueHue mpolec-
COB KM3HENICSITEIIbHOCTH, PETYJIAIMIO MTPOIIECCOB METa00IM3MA.
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buosHepreTnka — 3T0 Hayka, U3ydaroias MEXaHU3Mbl dHEPro-
0o0eCnieYeHUsI KUBBIX OPraHUu3MOB (CyOCTpaTHOE, OKHUCIUTEIBHOE,
dboTocuHTeTHYECKOE (POochopUuupoBaHuUs).

Bpoxenue — anaspoOHOE 00pa3oBaHKUE YHEPTUH U3 YTIIECBOIOB.

BuraMuHBbI — HHU3KOMOJICKYJISIPDHBIE OpPraHUYECKUE BEIIECTBA,
KOTOpPbIE B OYE€Hb HHM3KOM KOHIEHTPAIMU OKa3bIBAIOT OTPOMHOE H
pasHooOpa3Hoe Ouosiornyeckoe naeiicteue. ['maBHas (GyHKIMS BUTa-
MUHOB COCTOUT B TOM, UTO OHHU BXOJAT B COCTaB KO(HEPMEHTOB MHO-
rux EepMEHTOB.

Bropuynasi cTpykTrypa 0eJKOB — KOH(MOpMAIus OTIEIbHBIX
(cocenHMX) y4acTKOB MOJUNENTUIHON LIENH. Y AEPKUBACTCA 32 CUET
BOJIOPOJIHBIX CBSI3€M MENTUAHBIX TPYIIL.

BTropuyHasi CTPyKTypa HYKJEHMHOBBIX KHCJOT — 3TO KOH()Op-
Manust nomHykiaeotuaubix nenei (JIHK) wiu nenu (PHK). YV nepxu-
BaeTCs 3a CYET BOJOPOIHBIX U THAPO(POOHBIX B3aUMOICUCTBUN MEKTY
KOMIUIEMEHTApPHBIMU a30TUCTHIMUA OCHOBAHUSMU.

I'eMor100MH — CIIOXKHBINA TETpAMEPHBIN O€JI0K KPOBHU, MTPOCTETHU-
YECKOW TPYIIION KOTOPOTO SIBIIAETCS I'eM; MEPEHOCUT KHUCIOPOJ OT
OpraHoB JbIXaHUS K TKaHSIM M JUOKCHJ YIJIEpoJa OT TKaHEW K
JIbIXaTEIbHBIM OpTraHaM.

I'en — yuactok monekyJsl JIHK, konupyromuii crpykrypy PHK u
OEJIKOB.

I'eHeTn4yecknii Koa (KOJAOH) — TPUILIET HYKJIEOTHIOB, KOAUPYIO-
I OJIHY aMUHOKHUCIJIOTY B MOJIEKYJIE OeJKa.

I'eHOM — COBOKYITHOCTbH BCEX F€HOB Ha BCEX XPOMOCOMAX.

I'ereporpodbl — oOpraHu3mbl, HUCHOJB3YIOIIME B KadyeCTBE
MCTOYHUKA MUTAHUS y>KE€ TOTOBBIE OPraHUYECKUE COCTUHECHUSI.

I'mcToHbI — HEOOJBIIME IO pa3Mepy OENIKU, OHU 00pa3yIoT cep/i-
LEBHHY, Ha KOTOPYIO cripaibHO HamateiBaercs JJHK B xpomaTune.

100y aMHBI — 5T0 O€NKHU, HE PACTBOPUMBIE B BOJIE, HO PAaCTBO-
puMBbIE€ B pacTBopax cojiei. Mix MoxHo ocamuts 50%-bIM pacTBOpOM
cyJibpaTa aMMOHUS, B KOTOPOM aJIbOyMUHBI pACTBOPHUMBI.

HMenarypamusi — noteps 6enkom (unu JIHK) cBomx HaTHBHBIX
CBOWCTB M3-3a HApPYLICHUs VYIIOPSAJIOYEHHOM MPOCTPAHCTBEHHOMU
CTPYKTYPHI LIEMH.
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JAHK — ne30xkcuprOOHYKIEHHOBas KUCI0Ta, B COCTaB KOTOPOM
BXOJSIT aJICHWH, TYaHUH, [IUTO3UH, TUMUH, JIe30KcuprbOo3a u pocdop-
Has kuciota. [IHK — rmaBHbIN HOCHTENTh TeHETHYECKOM MH(POpMAITHH.

JloMeH — 3T0 000co07eHHass 00acTh OEJIKOBOH MOJICKYJIbI,
oOJiafaronias CTPYKTYPHOU M (DYHKIIMOHAJIBHON aBTOHOMMEH.

JbIXaHUe — MOTJIONEHUE KUCIIOPO/a )KUBBIMU KileTKamu. Mcxon-
HBIM BEIIECTBOM OOBIYHO SIBJIIETCS TiItoko3a. [Ipoaykramu gbIxaHus
SIBJISIFOTCS YIJIEKUCIIBINA ra3 U SHJO0T€HHAs BOJA.

JbIxaTeJbHas Henb (PePpMEHTOB — HAIPABJICHHBIW, YHOPSIO-
YEHHBIA MOTOK MPOTOHOB M 3JIEKTPOHOB OT BOCCTaHOBJIEHHOI'O CYyO-
cTpaTa K Kucimopoay. JIokanuzoBaHa BO BHyTpEHHEW MeMOpaHe MUTO-
xoHApUi. KOHEUHBIM TPOTYKTOM SIBJISIETCS HIOTECHHAS BOJIA.

Kupbl — 3T0 cioxHbIE (UPHI TIULEPUHA W BBICHIUX YKUPHBIX
kucaoT. OHU OBIBAIOT MPOCTHIMHU, €CIIM B UX COCTaB BXOJAT OJMHA-
KOBBIE BBICIINE KUPHBIE KUCIIOTHI, 1 CMEIIAHHBIMU, €CITK OHU Pa3HBIE.

N3o031ekTpUYecKkasl ToUka Oejka — 3HaueHue pH, npu kotropom
O€JIOK HE UMEET CYMMApPHOTO AJIEKTPUUECKOT0 3aps/ia.

u-PHK (undopmarmmonnas PHK) — mepeHocutr reHeTHdecKyro
uHpopmanuto ot JJHK Ha pubocomy, k MecTy cUHTe3a Oeka.

Knaccupurkanusa & — amunokucior: 1. [lo xapakrepy paaukaioB
20 amMmuHOKHCHOT Aenstcs Ha 9 rpynm. 2. [lo B3aumoaelncTBUIO pajin-
KaJIOB aMMHOKUCJIOT ¢ BoJioM npu pH=7 oHu nenarcs Ha ruapodoo-
Hble (8 aMMHOKHUCJIOT: ajla, Baj, Jel, uie, MeT, Mpo, Tpu, PpeH) u
ruapodusibHbIC — 12 aMUHOKHUCIIOT, KOTOPbIE MOIPA3ACIIAIOTCS Ha MO0-
JIOKUTEIBHO 3apsiKeHbIe (apr, Ju3, TUC), OTPUIIATEIILHO 3apsKEHHBIC
(acm, ri1y), DOJISIpHBIE HE3apsKEHHBIE (TJIM, cep, Tpe, acH, IJH, IHUC,
Tup). 3. [1o cmOCOOHOCTH CUHTE3UPOBATHCSI B OpraHU3ME UX JCINST Ha
3aMEHHUMbIE M He3aMeHuMbIe (y OosbplIMHCTBA KUBOTHBIXHK He3a-
MEHUMBIMU SIBJISIFOTCA BaJl, JieH, uie, PeH, Tpu, MET, JIu3, TPE, TUC).

Konon (Tpumier) — tpu nykineoruaa JIHK wnu u-PHK, kotopsie
KOJIUPYIOT OMPEICIICHHYI0O aMUHOKHUCIIOTY B O€JIKE.

KoMmniiemeHTapHbI€ a30TUCTHIE OCHOBAHUS JIONOJHSAIOT APYT
npyra no crpykrype. A u T (VY) obpa3yror apyr ¢ Apyrom 2 BOJAO-
poansie cBsa3u, a I' u L[ — 3 Bomopoxueie cBs3u. [IpuHnmn komruie-
MEHTApHOCTH OO0ECMEeUnBAET XpaHEHHWE TEHETHUYECKON HH(OpMaIuH,
€€ BOCITPOHU3BE/ICHHE (PEITUKALINIO) M peATU3alMI0 (TPAaHCKPHUIIIUS U
TPaHCIALHUSA).
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JIMmuabl — 3TO CI0KHBIE YPUPHI KUPHBIX KUCIOT U KaKOT0-IM00
criupta. OCHOBHBIMU TPEICTABUTEISAMU JIUMUIOB SIBIITFOTCS dKUPBL.

MexaHus3m JaeidcTBUs (PepPpMEHTOB COCTOUT B CHHXKEHHM SHED-
MU aKTUBAIMU PEAKIUH, KOTOPYIO OHU YCKOPSIOT.

HykJjienHOBbIE KHCJIOTHI — 3TO MPUPOJIHBIE BHICOKOMOJIEKYJISIP-
HBIC OPTaHWYECKHE COCAMHEHUSA, COCTOSIIME W3 HYKIEOTHAOB. llpm
MOJTHOM  THAPOJW3E OHM  pACHAJAOTCA HAa  IYPUHOBBIE H
MUPUMUJIMHOBBIE a30THCThIE OCHOBaHMS, IE€HTO3y (pubo3y uiIu
ne30Kcupr003y) u GochHOpHYIO KUCIIOTY.

OpHUTHHOBBIA HUKJ — OCHOBHOM MYyTh MPEBPAIICHUS aMMHUAKA
B MoueBuHy. OTkpsIT ['. Kpedbcom u K. Xencemnaiitom B 1932 rony.

IepBuuHasi CTPYKTYypa 0€JKOB — MOPAAOK YEPEAOBAHUSA aAMU-
HOKHCJIOTHBIX OCTAaTKOB B MOJIEKYJie Oenka. Y Iep>KUBaeTCs 3a CYET
MPOYHBIX KOBAJICHTHBIX MENTUIHBIX CBA3CH.

IlepBuYHas CTPYKTYpPa HYKJEHMHOBBIX KHCJIOT — 3TO MOPSAOK
YepeI0BaHus HYKIJICOTHIOB B MOJMHYKICOTHIHBIX LEMAX. Y IepKUBaA-
€TCA 3a CUET MPOYHBIX KOBAJICHTHBIX CIOXKHOA(DUPHBIX CBSI3EH.

IIpaiimep — HeOomnpInas 1enb U3 PUOOHYKICOTUNIOB. CIIyXKHUT
3aTpaBKOW npu nHUIMaumu pernkanuu JTHK.

IIpomotop — yuactok [IHK, xoTOphIii OOBIYHO MpeaIIecTBYET
TeHY U PEryJIUPYET €ro aKTUBHYIO padoTy.

IIporeosn3 — ruaponu3 OenkoB. MoxeT ObITh YaCTUUYHBIM (JO
NENTUI0B) WIM MOJHBIM (10 aMUHOKHUCIOT). YacTUUHBIN TUIPOIU3
YCKOpSAETCS TEINCHHOM, TPUIICUHOM, XUMOTPHUIICHHOM, a ITOJHBIN —
KapOOKCUNENTUAA30M, JeHIIMHAMUHONIENTUAA30H.

Pemuiukanusa JHK — yasoenume JIHK wim cuHTE3 mouepHmx
nerneit Ha wucxomuHou wMarpure JIHK. OOGecneunBaer mnepenady
reHeTH4eCKO HHGOPMAILIMM OT MATEPUHCKON KJIETKHU TIOUYEPHUM.

Penatypanusi — Bo3BpamieHue oenky win JIHK ux mpupoaHsix
CBOWCTB.

Penpeccusi reHa — moJjaBJieHUE €r0 aKTUBHOCTH, Yallle€ BCEro Ha
CTaJAuu TPAHCKPUIILIMK C MIOMOIIBIO OelIKa-penpeccopa.

PecTpukTa3dbl — (QepMeHTBl Kjacca THpoia3, o00Jaarolme
BBICOKOM cNneu(UIHOCThIO. B TeHeTHYeckol HHKEHEPUH HCIOJb-
3YIOTCSI KAaK «MOJICKYJISIPHBIE HOKHUILIBDY, ITO3BOJISIOIINE BBIPE3AThH
onpenaeneHubiit pparment JJHK.
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PerpoBupycsl — PHK-comepxkamue Bupycel. meror B cBoem
coctaBe (epMeHT peBeprazy g oOparHoro cuHTe3a JHK Ha
marpuue PHK.

Pubocoma — MoJieKyJiipHas MallliHa JJi1 CUHTe3a Oeka.

PHK — pubonykinenHnoBasi kuciota. COCTOUT W3 aJIcHWHA, T'ya-
HUHA, IUTO3UHA, ypalia, puoo3sl, pochopHoit KucIoTh. B kineTkax
KUBBIX OpraHu3MoB cyiectByeT Tpu Bujga PHK: TpancnoptHbie (T-
PHK), undpopmannonnsie (u-PHK) u pudbocomansubie (p-PHK).

p-PHK — pu6ocomansusie PHK, ocHOBa cTpykTyphl prubocom.

Caiit — HeOonbioi yuactok JJHK (manpumep, mpomoTop).

CroiicTBa ¢epMeHTOB: CIEUDUIHOCTH, HATMYUE TEMIIepaTyp-
HOTO ONTUMyMa W ontumyma pH, a Takke BiIusHHE Ha (EPMEHTHI
aKTUBATOPOB U UHTHOUTOPOB.

Cnenudguunocts pepmentoB. Paznnuaror cnenu@uyHocTs dep-
MEHTOB I10 OTHOIIICHHIO K CyOCTpaTy U crieliupUIHOCTh JEHCTBUS.

CyOcTpar — 3TO XMMHMYECKOE COCIMHEHHE, Ha KOTOPOE IEHCT-
ByeT (PEpPMEHT.

TkaHneBoe JAbIXaHMe — OKHCIICHUE OPraHUYECKUX BEIIECTB KHC-
aopojioM. OcHOBHas (DYHKIIUSI — 3allacaHue SHEPTUU. AIPOOHbBIE KIIET-
KM TOJYy4YaroT OOJIBLIYIO YaCTh SHEPIUU 3a CUET AbIXaHus. Briroyaet
4 yTana: a3poOHBINA TJIMKOJIN3, OKUCIUTEIbHOE IeKapOOKCUIUPOBAHUE
nupyBarta, ki Kpebca u npixatenbHyo 1Uenb pepMeHTOB.

Tpanckpunuus — cunre3 PHK na marpune /ITHK.

T-PHK — TtpancnioptHas PHK. Ilepenocur amMuHOKUCIOTY K
MeCTy O€JKOBOrO CHUHTE3a U, HMEs AaHTUKOJOH, Y4YacTBYET B
TPaHCISALHUU.

Tpancasimus — coOopka MOTUNENITHIHON e Ha pudocoMe.

Tperuunasi cTpykrypa 0eJKOB — 3TO KOH(opMaIys MOJUIMEI-
TUJHOM LENU B TPEXMEPHOM MpocTpaHcTBe. OHa 00yCIIOBIIEHA B3a-
UMOJICHCTBUEM PAJIMKAJIOB aMHUHOKHCIIOT C BOJAOW U APYT C JIPYTOM.
VY epKruBaeTcsi B OCHOBHOM 3a CYET BOJOPOJHBIX, HOHHBIX CBSI3EH U
rupo(POOHBIX B3AMMOJEHCTBUNA MEXAY pajIuKaJaMi aMUHOKHUCIIOT.

TpernyHasi CTPYKTYypa HYKJIEHHOBBIX KHCJIOT — 3TO KOH(OP-
Manus B TpexMmepHom npoctpanctse nemnen JJHK mwm nenu PHK.

JHepreruyeckuii 3¢ dexT: anaspoOHOro riaukonusza — 2 ATO;
rikoreHonusza — 3 AT®; criuproBoro Opoxenus — 2 AT®; nwixa-
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Hus — 38 AT®; nukna Kpedca — 12 AT®D; okuciaeHus riumepuHa — 22
AT®; onnoro akta 3 — okucienust — 5 ATO.

®ATI — Bupyc Oakrtepuii. Kak mpaBuio, COAEP>KUT TOJBKO OIHY
HykienHoBYyt0 kucioty (JIHK wium PHK), ynakoBaHHyio B OelKOBYIO
000JI0UKY.

MdepMeHTBI — 3TO OMOKATaIN3aTOPBI, UMEIOT OCIIKOBYIO TIPUPOTY,
XapaKTEPU3YIOTCA HCKIIOUYUTEILHON CINEeMUuOUIHOCTRI0, 00Ia7at0T
BBICOKOM KaTaIUTUYECKON AaKTUBHOCTHIO, YHUBEPCAIBLHOCTHIO IS
OMOXMMHUYECKUX PEaKITHHA.

depMeHThI, KaK U HEOPTraHMYECKHE KaTaJau3aTopbl, HE CO3Jal0T
peaKkIuM, a YCKOPSIIOT CYIIECTBYIOIIME, BO3MOXKHbBIE 10 TEPMOJIMHA-
MUYECKUM 3aKkoHaMm. DepMEHThl OJAMHAKOBO YCKOPSIIOT OOpaTUMBbIe
peakiud B OOOMX HaIMpaBJICHUAX, HO HE CMEIIAI0T PaBHOBECHE.
JlobGaBieHue hepMeHTa YCKOPSET JOCTHKEHHE PaBHOBECHS

DOTOCHHTE3 — MPOLECC, UAYIIAN C KCIIOJb30BAHUEM CBETOBOM
sHeprun. KoneunbiMu npoaykramu (OTOCHHTE3a Y BBICIIUX PACTEHUM
SABJISIFOTCSA Kpaxmal, LeJUToio3a U caxaposa. IIpu ¢orocunrese y
pacTeHUM BBIACIACTCS KHUCIOPOJ B KOCMHUYECKHX MaciiTadax,
MOTJIOMIAETCSl DHEPrusi COJHIIA, HAa CBETOBOM CTaauu o0OpazyeTcs
AT®, a moToM B TEMHOBOH CTaJuK OHa IPEoOpazyeTcs B SHEPTUIO
XUMUYECKUX CBSI3€H YrIeBOAOB.

®ochopuamnpoBanne — cunte3 ATO uz AJI® u O©. briBaer: cyo6-
cTtpatHoe (ochopuirpoBaHue (B OCHOBHOM B aHa’pOOHBIX YCIIOBU-
AX); OKHcauTenabHOe (dochoprirpoBanrue (B TMPoOIECCe JbIXaHUs);
dboTocunteTnyeckoe dpochopunupoBanue (B npoiiecce GOTOCUHTERA).

DyHKIMU 0eJIKOB: KatanuThueckas (0eiaku-hepMeHThI), TpaHC-
nopTHas (reMorjoOuH), peryasaTopHas (TOpPMOH MHCYJIMH), 3alllUTHAS
(MMMYHOTJ100YJIMHBI), IBUTAaTEIbHAS (AKTUH U MUO3UH 00€CTIEYHBAIOT
paboTy MBbIIII), CTPYKTYpHas (KepaTUHBI BOJIOC, HOI'TEH), perenTop-
Has (POJOTICHH) U JIp.

DOYyHKUNM JUMUAOB: CTPYKTypHasi (KOMIIOHEHTBhI OHMOJIOTHYEC-
KX MEMOpaH), 3HepreTuyeckas («KJIETOYHOE TOIUIMBO»), 3aracaro-
mias (GKUpoBasg TKaHb), 3aIUTHAS (KUP — TEPMOUIONALMSA, MEXaHU-
yeckasl 3alllyTa, BOCK Ha JIMCThAX, IUIOJAX — 3allluTa OT WHOEKIIH,
MOTEPH BIIArH).

DYHKUUOHAJIBbHBbIE HEHTPbI PepMeHTOB. PazinyaroT akTUBHBIN
U aJUIOCTEPUYECKHUM IEHTPhI (epMEHTOB. AKTUBHBIA LIEHTP, B CBOIO
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ouepelib, COCTOUT M3 KaTaJIUTHYECKOro (Hampumep, KopepMeHTa) U
cyOcTtpatHOro ueHTpoB. CyOCTpaTHBIM LEHTP SIBISETCS MECTOM CBS-
3pIBaHUS CyOCTpaTa. AJIOCTEPHYECKHI IIEHTP — ATO Yyd4acToK (ep-
MEHTa, K KOTOPOMY MPHUCOJMHSIOTCA BEIECTBA, M3MEHSAIOUIUE €Tro
KOH(MOpMaIIHUIO.

XuMmunuyeckasi npupoaa pepmentoB. [lonasmstomiee yncio dep-
MEHTOB — O€JIKh. ITO OOBIYHBIE TJIOOYIISIpHBIE OCJIKH, MOJICKYJIsIpHAs
Macca KOTOpbIX koseoOnercss oT 10—12 Teicsy g0 1 MIH JadbTOH.
MHorue ¢epMeHTbl HMEIOT YETBEPTUYHYIO CTPYKTYpY, TO €CTh
COCTOST U3 HECKOJIBKUX cyObeaunull. I1o ctpoennto pepMeHThl MOTYT
OBITH IPOCTHIMU O€JIKAMH (COCTOSIT TOJIBKO W3 aMUHOKHCIJIOT) U CI0XK-
HBIMU Oe€JIkaMu, Korja ¢ O€JKOBOW YacThlO CBSI3aHBI HHU3KOMOJIE-
KyJSIpHbIE COeAMHEHUs (00aBoyHasi rpynna win kodakrtop). Ilpu
ATOM KO(aKTOp, IMPOYHO CBSI3aHHBIA C OEJIKOM W HE CIIOCOOHBIN K
CaMOCTOATENIBHOMY CYIIIECTBOBAHUIO, HA3bIBAETCA MPOCTETHYECKOU
rpynmou. Ilpumep npocTeTrdeckor I'pymHIbl — I'eM Y LUTOXPOMOB.
Korga ¢ 6e1koBoil yacThio CBA3aHa J00aBOYHAs TPyIINa, CIOCOOHAs K
CaMOCTOSITEJIbHOMY CYILECTBOBAHUIO, TO €€ Ha3bIBAIOT KOPEPMEHTOM.
KodepMmentamu MOTyT OBITh BUTAMUHBI U UX MPOU3BOJIHBIC, METAJIIIbI
U METAJLICOAEPIKAIINE KOMIIOHEHTHI, JIUIIOEBAs] KUCJIOTA, IIIyTATUOH U
HEKOTOPBIE JIPyTHE BEIIECTBA.

Huka Kpedca— 8 ¢QepMEeHTAaTUBHBIX pEaKIMil, 3aMKHYTBHIX B
nuki. JIokanu3oBaH B MaTpuKce MUTOXOHApui. ['maBHas ¢yHKuus
COCTOUT B 0Opa30BaHUU ABYX MOJIEKYJ YIJIEKHUCIOro ra3a M 4eTblpex
nap atoMoB Bogopoza B Buae 3 HAJJH'H u 1 ®AJI'H, .

YerBepTHUYHAsA CTPYKTYpPa 0€JIKOB — 3TO CIIOCOO COEIUHEHUS U
MPOCTPAHCTBEHHON YKJIAQJKH OTHOCHUTEIBHO APYT JIpyra OTAEJIbHBIX
MOJMIICTITUAHBIX Ienel. YAep)KUBaeTcsi 3a CyYeT CJIa0bIX B3aUMO-
JNEUCTBUNA MEXKy paJiMKaJlaMU aMUHOKHUCIOT B KOHTAKTHBIX y4acTKax
MOJIMIENTUIHBIX LIETICH.

JKcnpeccHus TeHa — akTUBHas paboTa reHa, TO €CTh peanu3anus
reHeTnyecko uHpopmanuu. COCTOUT U3 JBYX IPOILECCOB: TPAHC-
KPUIILUK U TPAHCIISALIIH.
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