MunuctepcTBo oOpazoBanus U Hayku Poccuiickoit deneparuu
Spocnasckuit rocynapctBeHHbid yHUBepcuter uM. 1. I'. Jlemumosa
Kadenpa opranndeckoi 1 OMOJIOTHYECKON XUMUU

. A. YpBaHUeBa
E. Jl. payeBa

Xnmunyeckue
OCHOBBbI XXU3HU

Memoouueckue ykazanus

Pexomenoosano
Hayuno-memoouueckum cosemom ynusepcumema 0 CmyoeHmos,
ooyuarowuxcs no cneyuaaviocmu Ilpuxiaouas ungpopmamura
8 XUMUuU u Hanpasienuio Xumus

Apocmasas 2011



YK 54

bbK E 072473
VY 69

Pexomenoosano

Peoaxyuonno-uzoamenvckum cogemom ynugepcumema
6 kauecmee yuebrnoeo uzoanus. Ilnan 2010/2011 yuebnozo cooa

Peniensent
kKadeapa OpraHu4ecko 1 OMOJIOrHYEeCKON XUMUM

SpocnaBckoro rocyaapctBeHHOro yaupepceurera um. I1. I'. lemugosa

VY 69

YpBanuena, I'. A. XumMHuuyecKkue 0OCHOBBI KM3HU . METO-
mudyeckre ykasanms /1. A. Ypeanuera, E.JI. I'paucsa;

Apocn. roc. yH-T wmwm. Il I'. Jemunosa. — Apocnasib
Apl'Y, 2011. - 48 c.

XHWMHUYECKHE OCHOBBI )KU3HU — OJ[HA U3 BEAYIIHNX, OBICTPO
Pa3BUBAIOIINXCS XUMHUUYECKUX AUCIUILIMH. JTa HayKa H3Yy-
JaeT XMMHUYECKHH COCTaB, CTpOCHHE, (DYHKIIUH BEIICCTB,
BXOJSIIIIUX B COCTaB JKUBBIX OPTraHM3MOB, OOMEH BEIECTB
(MeTaboJM3M) M €ro peryssiulo, SHeProooeCcIeueHue mpo-
IIECCOB JKU3HEACATCIPHOCTH. MeToanuecKue yKa3aHus He-
00OXOIMMBI i1 OpPraHU3alMH CaMOCTOSITEILHONW padOThI
CTYJICHTOB.

[Ipenna3HadeHsl IjIs CTYJACHTOB, OOyYaloImMXCS IO Ha-
npasieHuto 020100.62 Xumus u cnermansroctr 080801.65
[TpuknagHas vHPOPMATHKA B XUMUU (IUCHIUIIINHA «XHMH-
YeCKUEe OCHOBBI u3HW», 0510ku OI1J], ®T/I), ounoit hopmbl
oOy4eHHs.

VJIK 54
BEK E 072473

© SpocnaBckuil TOCYIapCTBEHHBIN

yauBepcurer  uM. [1. I'. Jlemunona,
2011



CnpaBoyYHble MaTepuanbl

1. AMMHOKUCNOTDbI

1.1. @opmMyJibl AMUHOKHCJIOT, BXOASIIUX B COCTAB 0€JIKOB

1 H,N-CH,-COOH J W07 00070 I'mn
2 H>N - CIH - COOH AJJaHuH AJia
CH;
3 HZN-—(}H - COOH Baaun BaJa
CH;-CH - CH;
4 MN- (i‘H —COOH Jeiimun Jleii

CiHZ
CH; -CH-CH;

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

N3oueiinun HNae

6 HaN- (,; H - COOH Hucrenn uc
CH,SH

7 HIN- (-f" —~COOH
((;Hz)z
SCH;

MeTHOHMH Met

g ILN-CH-COOH Cepun Cep
CH,OH

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

10 HoN- (EH - COOH Acnaprart Acn
CH,- COOH




11

H;N - CH - COOH
|
(CH,),—~ COOH

I'nyramar

Loy

12

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

AcnaparvH

AcH

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,;

ApruHuH

16

H,;N - ClH - COOH
CH,

0

DenniadaHnl

®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 Hv- olH ~COOH Tpunropan Tpu
CH’_—

20 HiY_— —COOH IIpoaun IIpo
4O S

1.2. Knaccupukanus ¢-aMUHOKHUCJIOT

1.Ilo xapaktepy paaukaioB 20 aMHHOKHCIOT JEIATCS Ha
9 rpynm.

2. [To B3aMMOJEUCTBUIO paJUKAIOB aMUHOKHCIOT C BOJOH MpH
PH=7 onm aensarcs Ha ruapodoOHbie (8 aMUHOKHCIIOT: ajia, Ball, JIeH,
Wie, MeT, mnpo, TpH, (peH) m ruapoduibHbIe — 12 aMHUHOKHCIIOT,
KOTOPBIC MOIPA3ACIISIIOTCSA Ha MOJIOKHUTEIIBHO 3apshKeHHBIC (apr, Ju3,
T'HC), OTPUIATEILHO 3apsbKeHHbIC (acm, IIy), MOJSpPHBIC He3aps-
*eHHbIe (TJIH, cep, TPE, acH, TJIH, ITUC, THP).

3. [To cnocoOHOCTH CHUHTE3UPOBATHCS B OPraHU3ME UX JENAT Ha
3aMEHHMMBIC M He3aMEeHHMMBbIC (y OOJIBIIMHCTBA JKMBOTHBIX HE3aMCHH-
MBIMH SIBJISIOTCS BaJl, JICH, Wie, PeH, TpH, MET, JIU3, TPE, THUC).

1.3. O6mas ¢opmyaa Genka

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



2. HyknenHoBbIe KNCNOTLI

2.1. KomnonenTnl: 1) a3otucteie ocHoBaHus (D),
2) yraeBoj (pubo3a vin 1e30Kcupro03a),
3) dbocdopHas kuciora.

A3omucmbie OCHO8aHUS

HI/IpI/IMI/I,Z[I/IHOBBIG A30TUCTBIC OCHOBAHMUAI.

NH,

‘ NH e | NH ‘ Y
o~ e

Ypamwmi (V) Tumun (T) [uro3un (11)

[IyprHOBBIE a30TUCTHIE OCHOBAHUS:

NH, 0
/ /
N N
N N N N~ NH,

Anenun (A) I'yanun (I)

JInss Kaxaoro w3 a30THUCTBIX OCHOBaHWH (32 WCKITFOYCHUEM
aJicHWHA) XapakTepHa JaKTUM-TaKTaMHas TayToMmepus. B coctas
HYKJICO3UJIOB, HYKJIECOTUIOB, HYKJIECMOHOBBIX KHCIOT OHM BXOJSAT B
JaKTaMHOU QopmMme.



Yaneeo0b! (meHMo3nbl)

CH,0H OH
H H/ .
3 2H
OH OH
B-pubo3a

CH,0H OH
H H/ 1
3 2H
OH H

B-ne3okcupnoo03a

HYKJICOBI/I}I = a30THUCTOEC OCHOBAHHUE + MIEHTO3a

Homenxknamypa nykieomuoos

Azomucmoe ocHosanue Haszsanue nykneomuoa
Ypauun Ypuaun
Tumun Tumuauna
[uto3un [Hutuann
AneHuH AnleHO3uH
['yanun ['yaHo3uH

NH,
)
N/J\o
CHZO%
H H
H H
OH OH
[Hutuaux

[IpucraBka «ae30kcH» 0003HAYAET, YTO BMECTO pUOO3bl B HYK-
neo3uzae (HYKJICOTHIC) COACPIKHUTCS e30KcuprOo3a (eciii B cOCTaBe
HYKJIE03U/1a — TUMHH, IIPUCTABKA «IE€30KCU» HE TPEOYeTCs, MOCKOIIb-

Ky C TAMHUHOM BCETrJia COSJAMHEHA Je30KCUpr003a).

HykJjeoTna = a30THUCTOE OCHOBaHME + neHTo3a + docdar




(1)
- P
N N
HO—F|>—O—CH2 o
OH H H
H H
OH OH

Anenozuamonodochar (AMD)

Cocmas HYKJ/ICUHOBBLX KUC/iOom

JHK PHK
A3zotucteie ocHoBanus | A, I, I, T AT I Y
Yraeson (neHTo3a) JIe30KCUprO03a pubo3a
docdar + +

HykiemHoBbIe KHCIIOTBI COCTOSAT M3 HYKJIE03uAMOHOGOC)aTOB,
COEMHEHHBIX 3’-5’-hochoaurpupHpiMu CBSI3SIMU. Huxe
npeactanieHa popmyna pparmenta PHK -V-T'-11-,






3. PepMeHTbI

3.1. Onpenenenne ¢pepMeHTOB

depMeHTBI — 3TO OMOKATATU3aTOPhI, UMEIOT OEITKOBYIO IPHUPO.TY,
XapaKTePU3YIOTCS HCKIIOUUTENBHON CrenudUuIHOCThIO, 00JaaroT
BBICOKOM KaTaJIUTHYCCKOW aKTHBHOCTHIO, YHHUBEPCAIBHOCTBIO IS
OMOXMMHMYECKUX PEAKIIHMA,

3.2. XuMuveckasi npupojaa (pepMeHTOoB

[Tonapisitoniee  unciio  GEepMEHTOB — O€JKH. ITO OOBIYHBIE
TJI00YJIIpHBIE OCJIKH, MOJICKYJISIpHAsi Macca KOTOPBIX KOJeOJIeTcs OT
10-12 teicsu gm0 1 mmH pmanbToH. MHOTHME (EPMEHTHI HMEIOT
YETBEPTUUHYIO CTPYKTYpPy, TO €CThb COCTOST HW3 HECKOJBKHUX
cyobenuuuil. I[lo ctpoennio ¢depMeHTB MOTYT OBbITh MPOCTHIMH
OenkaMy (COCTOST TOJILKO M3 aMHUHOKHUCIIOT) M CIIOXKHBIMU OeJTKaMH,
Kora ¢ OCIIKOBOM YacCThIO CBSA3aHbl HU3KOMOJICKYJISIPHBIE COCTUHEHUS
(no6GaBouHas rpynma wik kodakrtop). IIpu 3ToM KodakTOp, MPOUHO
CBSI3aHHBIM C OEJTKOM M HE CIIOCOOHBIM K CaMOCTOSITEITbHOMY
CYyLIECTBOBAHMIO, HA3bIBAIOT MPOCTETHUYECKON Trpynnou. Ilpumep
MPOCTETUYECKON TPYMNIBl — reM y HUTOXpoMoB. [log kodepmenTOM
MOHUMAIOT J00aBOYHYIO TpYMIy, JIETKO OTACIMMYIO OT Oenka u
CIIOCOOHYI0 K CaMOCTOSITEIbHOMY cyliecTBoBaHui0. KodepmeHntamu
MOTYT OBITh BUTAMUHBI M HMX MPOU3BOJHBIC, METAUIBI M METaJll-
CoJiepXaliue KOMIIOHEHTHI, JIUMOEBasl KUCJIOTa, TUIyTaTHUOH M HEKO-
TOpBIC JPYTHe BEIIEeCTBRA.

3.3. OyHKIHOHAJIbHBIE IEHTPBI (PDEPMEHTOB

PaznnyaloT akTUBHBIM M aJUIOCTEPUUECKUM IEHTPHI (EPMEHTOB.
AKTHUBHBIN LIEHTP, B CBOIO OYEPEb, COCTOUT U3 KATATIUTHYECKOIO
(HampumMep, KodepMeHTa) M CcyOcTpaTHOro mHeHTpoB. CyOCTpaTHBIH
LEHTP SABJISIETCS MECTOM CBSI3bIBaHMS CyOCTpaTa. AJUIOCTepUUYECKUi
IEHTp — 3TO Yy4YacTOK (EepMeHTa, K KOTOPOMY HPUCOAUHSIOTCS
BEIIECTBA, U3MEHSIOIINE €r0 KOH(OPMAIIUIO.
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3.4. Mexanu3M (pepMEHTATUBHOI0 KATAJIH3A

DHeprus

HamnpasieHue peakuuu

Puc. 1. Mexanu3m pepMEHTaTUBHOTO KaTaau3a:
E,—»3Heprus akTuBanuy peakuu 0e3 KaTaau3aropa,
E,— 2Heprus akTMBauuy peakUuy B IPUCYTCTBUM KaTaIU3aTopa,
AG — pa3HOCTh CBOOOHOM SHEPTUU PEAKIUH.
BepxHsist Touka KpuBO# Ha rpa)ke COOTBETCTBYET NEPEXOAHOMY
(peakIIMOHHOCTIOCOOHOMY) COCTOSTHUIO

DHeprus, HeoOXxoauMas I TIepexojia pearupyromnux MOJICKYIT B
aKTUBHPOBAaHHOC (IIEPEXOJHOE) COCTOSHHE, HAa3bIBACTCS JHEpPruci
akTHBaIi. OEPMEHT CHI)KACT SHEPTHIO aKTUBAIIMM PEaKIUU 3a CUCT
oOpazoBaHus (PEPMEHT-CyOCTPATHOTO KOMILIEKCA.

3.5. O0ue NPUHIMIIBI HOMEHKJIATYPbI
U KjIaccupukanuu (pepMeHTOB

B Hacrosiiiee Bpemsi U3BECTHO OKOJIO TPEX THICSY XUMHUUYECKUX
peaKkIui, KaTaau3upyeMbix ¢pepmeHTamu. UToObl OpUEHTHPOBATHCS B
TaKOM pa3HoOOpa3uM, HEOOXOJMMa CHUCTEeMaTU3UPOBAHHAS KIACCU-
dbukanvs ¥ HOMEHKJIATypa, KOTOPOW MOIJIM Obl MOJIb30BAaThCA OMO-
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XUMHKH BCeX cTpaH. OCHOBHBIE MPUHIUITBI MEXKTYHAPOIHON KIIacCH-
dbuUKaM W HOMEHKJIATYpbl (PEepMEHTOB ObUIM pa3paboTaHbl B
1964 rony xomuccueil mo ¢GepMeHTaM, CO3JIaHHOM MPU MEXKIY-
HApOJHOM OMOXMMHUYECKOM COIO3E.

B ocHOBY knaccuukaiuu mojaoKeH TUIl peakiuu, KaTalu3upye-
Mol ¢epmenToM. [1o aTomMy mipuHIIUITY Bce (PEpMEHTHI pa3iesieHbl Ha
6 kaccoB. @epMEHTHI KaXKJ0TO KJlacca AENAT Ha MOJIKJIACChl, 00beau-
HSsl B HUX (PEPMEHTHI, JEUCTBYIOIINE Ha CyOCTpaThl CXOJAHOTO CTpOe-
Hus. [logkinaccsl pa30oUBaOT Ha MOAMOKIACCH, B KOTOPBIX YTOUHSIOT
CTPYKTYPY XUMHUYECKUX TPYII, OTIMYAIOIIUX CyOCTpaThl ApPYr OT
npyra. BHyTpu MOJAMOJKIACCOB MEPEUUCISIIOT OTHOCSIIUECS K HUM
dbepmenTbl. Takum 00pa3oMm, Kaxasli (QEepMEHT MoJdydaeT CBOM
KOJIOBBIM HOMEp, COCTOSIIIUN W3 YETBIPEX 4YHCEJ, pa3eICHHBIX
toukamu. Hampumep, rayrammnasza (L-TioyTamMuH-aMHIOTHIPOJIA3A)
umeer Homep 3.5.1.2. [lepBoe umcimo 00O3HA4YaeT Kiacc, BTOPOE —
MOJKJIacC, TPEThE — MOJIMOJIKIACC, YETBepTOe — HOMEp (epMeHTa B
npejenax Mojnojkiacca. Takod cmoco0 Hymepauun (HEpMEHTOB
MO3BOJISICT TMOMEIIATh BHOBb OTKPBITHIM (PEPMEHT B KOHIIE COOT-
BETCTBYIOIIETO TMOJIOJKIAacca 0€3 HM3MEHEHUS HyMEpaluu JIpyTHX
dbepmeHTOB. TOUHO TakXke MPU BBIJECIECHUN HOBBIX MOJKJIACCOB U MOJ-
MOJKJIACCOB MX MOXHO J00aBisATh 0€3 HapylICHUs MOpsIKa HyMe-
paluy paHee YCTAaHOBJICHHBIX MOIpa3AeICHUM.

depMeHThl HUMEIOT CUCTEMAaTHYeCKOoe M palbouee Ha3BaHUE.
CucreMaTu4eckoe Ha3BaHHE COCTAaBIISIETCA M3 JBYX 4actei. [lepBas
4acTh COJICPKUT Ha3BaHUE CyOCTpaTa WM CyOCTpaToB, BTOpasi — C
OKOHYAaHHMEM «a3a» — yKa3bIBACT HA MPUPOAY KATAIM3UPYEMOU peak-
uuu. JlononuurensHass uHGOpMaIUs O PeaKMy MPU HEOOXOAUMOCTH
MPUBOJIUTCSL B CKOOKax B KOHIIE Ha3BaHWs. CHUCTeMaTHYeCKOE Ha3Ba-
HUE€ TIPUCBAMBAECTCAd TOJBKO (hepMEHTaM, KaTaIUTUUECKOE JIEMCTBUE
KOTOPBIX MOJIHOCTBIO U3YUYEHO.

Pabouee Ha3zBaHue ¢epMeHTa KOpoue CHCTEMAaTHYeCKOro, ¢
MUHUMaJIBHOM AeTanu3anueil. B psae ciaydaeB B kauecTBe pabouero
MOXXET OBITh HCIIOJB30BaHO TpUBHAIbHOE Ha3zBaHue (GepMmeHta. B
HAyYHBIX MyOJIUKALMSAX MPU MEPBOM YIOMUHAHUM O (DEpMEHTE MpH-
HATO YKa3bIBaTh €0 CUCTEMATUUECKOE Ha3BaHWE U KOJOBBIM HOMED, a
B JIaJIbHEHIIIEM MOJIb30BaThCSl paboOUrM Ha3BaHUEM (pepMeHTa.

OcoOGeHHOCTH HOMEHKIATyphl OTJEIbHBIX KJIACCOB (DEPMEHTOB
IPUBOAATCS B Tabmuiie 1.
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Tabmuma 1

Homenknamypa u knaccupuxayus pepmenmos

Hassanue Tun peakunun CucreMaTH4ECKOE
Ne [Tpumep peakinu, Ha3BaHue EepPMEHTA
KJjlacca U ee cxema Ha3BaHHe epMeHTa
Oxcupo- OxucnuTenbHO- JloHop: O
1 | penykTassl BOCCTAaHOBHTEJIbHAS | aKIIETITOP — H3C—(|_3|2—OH + NAD* H3C—C/ + NADH*H*
peakuus OKCHJIOpEIyKTa3a \
AH,+B = A+BH, H
B — akuenTop Aranon: HAJI" ~ okcupopemykrasa
TIPOTOHOB,
Ko(hepMEHTHI HATT, H,C—COOH HC—COOH
DA u np. | + FAD + FAD*H,
H,C—COOH HC—COOH
cykuusHat: ®AJl~ okcupopeaykrasza
['unponassl Peakuus runponmsza | CyOcerpart: H H
2 A-B+H,0=A-H + | oTmemisgemas H;N—C—COOH HN—C—COOH
B-OH rpymma —
rﬁﬁponawa (C|3H2)2 + H,O —— (CH22  + NH,
/C\\ COOH
H,oN O
L-royramaT-aMuoruaposasa
N3omepassl | Peakius Cyb6crpar: CHOH
3 U30MEpHU3aIUU u3omepasa
A=A, (m60 yKa3BIBAIOT THII
peakiuu
U30MEpHU3aIIIN)
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Y 1®-rnrok030-4-anumepasa

HazBanue Tun peakiuu Cucrtemaruyeckoe
Ne [Tpumep peakiuu, Ha3BaHue (HEepMEHTA
KJjlacca U ee cxema Ha3BaHue QepMeHTa

Peaxkius pacnaaa Cyocrtpar: H,C—COOH HC—COOH

4 | JInasel A-B=A+B oTmieruiseMas | —_ + H,O
¢ 00pa30oBaHUEM WJIH | TPYTIIa — HOHC—COOH HC—COOH
pa3phIBOM JABOMHOM | JMasa
CBSI3U L—manat — rugponuasa

Jlurazsl Peakius ~ cunrtesa | CyoOcTpar 1: H H

5 OpraHUYEeCKUX cybcrpar 2 — H,N—C—COOH HaN—C—COOH
coeqMHEHMI 3a cuer | aurasa (A1D) (CH)
pacrana AT® i (AMD) (CHp),  +NHz+ ATPH2 — 2)2 + ADP
A+B+ATO= COOH
A-B+AIO+D nnun HoN e}
A+B+ATO=
A-B+AMO+D-O L-rmyramat: NH3 _surasa (AJ1D)

Tpancdepassl | Peakuuss  mepenoca | JoHop:

6 (YHKIHOHAIBEHOM aKIENTOop — H2N—(H3—COOH O—C—COOH HZN_E_COOH O—C—COOH
TPYIIBl OT OJHOTO | IepeHOCUMAast | | (|:H
BEIIIECTBA K | rpymma- Tpancdepasa CH, o (CH) —= (|CH2)2 * [
Ipyromy COOH COOH COOH COOH
AX+B=A+BX
X - mepeHocHMasd L-acnmapTar: o-keToryiyTapaT — aMHMHOTpaHcdepasa

rpymnmna.




4.1. Knaccuduxanus yrieBoaoB

MoHocaxapuibl
(MOHO3BI)
CiH, O,

1

I'mroko3a ®pykTo3a
CGHZI.ZOB CBHIZOG C5ngo C5H10 O4

Pubo3a  Jlesokcupubo3a

4. YrneBoabl

Yeneeoowt

—

5 (ucxroueHue)

AN

e VT
IFe€KCO3bI IIEHTO3bI

N

CmHZnOn/ClZ HZZOll

Jucaxapubl

/

o

Mansro3a Jlakroza Caxaposa

[Tonucaxapuabl
(C 6 H 10 O 5 ) n

Kpaxman

v
I'mukoren

Lenmonoza



Dopmyisl Puiepa. I'ekco3bl:

A
14 < ' CH,OH
I w |
H—C—OH =0
3 | 3 | *
HO —C*H HO —C*H
o, ol
H _(|:_o H H —C|:—O H
H—C—OH H—C—OH
6 Iy 6
CH,OH CH,OH
D-rmrokosa D-¢ppykrosa
MHoroaroMHsbIi MHOroaToMHbIi
AIBACTUAOCTINPT KETOHOCIUPT
(anpa03a) (xero3a)
-
—
CTpyKTypHBIE U30MEPHI
IleHTO3BI:
O “°
[ w [ H
H —C|:—OH H—Cll— H
H—Cc—OH H —$—o H
q
H —|C—OH H—C—OH
CH,OH CH,OH
D-pubo3a

D-ne3okcupudosa
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2. CTpyKTypa MOHOCAXapUI0B

HO —C™—H
R
HO —c‘:—H
H—C—OH

CH,OH

D-ranakro3a
MHoroaToMHBIN
QITbACTHIOCTIHPT

(anp03a) onTHUECKUH
H30Mep TIIFOKO3bI
(mmacrepeonsomep)

H—C—OH
H—C—OH

CH,OH

D-apabuno3sa



dopmyinsl Xeyopca:

[TonyaneranbHbIH, WA
TJIMKO3UIHBIN THAPOKCUIT

B-bopma  D-rmroko3sl
[-D-rnrokonupanosa

a-popma D-ratoko3sr
a-D-rimroxonupanosa

B-D- ppykrodypanosa

4.3. Imcaxapuabl

1. MaabT03a
H,OH CH,OH

—OH 0
OH H ,™H

HOHyaHCTaHBHBIﬁ THAPOKCHII

OO0Onamaetr BOCCTAHABJIMBAIOIIUMHA CBOMCTBAMH.

a-D-rmokonupanosui (1—4)- a-D-rimokonupanosa; o-1,4-rmuKo3uIHas CBsI3b
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2. Caxapo3sa

6CH,OH

CH,OH

a-D-rmokonupanosui (1—2)- B-D-dpykrodypanosum; a-1,2-rauKo3uHas CBsI3b
He o0mamaeT BoccTaHaBIMBAIOIIMMU CBOMCTBAMHU.

4.4, Ilonucaxapuabl

1. Kpaxmaa. I[loctpoeH u3 o-Timoko3bl. COCTOUT U3 MOJIMCAaXa-
PUIOB JBYX THUIIOB. aMHJIO3bI (MMEET JHMHEHHOE CTPOCHHUE), Ha €¢
nomo npuxogurcs 10-20%; amumonektuHa (MMEET pa3BETBICHHOE
cTpoeHue), Ha ero goio npuxoautces 80-90%.

AMMI03a

CH,OH CH,OH
H H |H H
- H
(L OH  H © OH H
. OH,
H OH H OH

Mosekynabl TJHOKO3bl COCIUHEHBI 0-1,4-TJIMKO3UIHON CBSI3BIO.
PacTBOopuMa B TEIION BOJE M HE 00pa3yeT KpaxMaJIbHOTO KJIeUcTepa.
C pacTBOpoM #oa JaeT CUHEE OKpaIlIMBaHUE.
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AMMJIONEKTHH

Hapsiny ¢ 0-1,4-TIMKO3UIHBIMA CBSI3SIMH B MECTaX Pa3BETBIICHUS
a-1,6-Tmuko3uaHas  CBsA3b. Mexay Toukamu pasBeTBieHus 20—
25 TIIIOKO3HBIX OCTaTKOB. Mo10M okparmBaeTcs B (PUOJIETOBBIN IIBET.

2. llenarono3a (KjaeTyaTka)
[TocTpoena u3 B-raroKO3HI.

CH,OH CH,OH

H
0
H ) H AR
OH H o OH H
H H

HO

H OH H OH

Nmeer nuHEMHOE, HUTEBUIHOE CTPOEHHUE, C MOAOM HE B3aMMO-
JIEUCTBYET.

3. 'nukoren

SBnsieTcst  CTPYKTYpHbIM U (PYHKUMOHAJIBbHBIM  aHAJIOrOM
aMUJIONIEKTHHA KpaxMalia, HO B OTJIWYHE OT AMHUJIONEKTHHA HMEeT
Oonee pa3BEeTBIEHHBIE IeNMU. MeXIy TOYKaMu pa3BETBICHUA 8—
10 ocrarkoB D-rmoko3el. C  pacTBopoM Hoaa J1aeT  KpacHO-
(bUOJETOBYIO OKPACKY.

19



5. Nununabi

JIunuapl — 3TO CJIOKHBIE YPUPHI JKUPHBIX KUCIOT U KaKOro-1100
crupra (H. I'pun).
5.1. Knaccupukanus JunuaoB

YeTkoll M OJHO3HA4YHOW Kiaccu(pUKaMU HE cyuiecTByer. Mx
HECKOJIbKO. [IpuBenemM oqHy 13 HUX.

Jdunuowt

.

ombliisiemasle Heomblisiemble

1. Crepounsl
2. B 3aBUCUMOCTH OT XMMHUYECKOT'O CTPOCHUS

7 I

ITpocteie (HeHTpaIbHBIE) Croxuble (OJSIPHBIE)
JIATTATBI JIMTTAIBI
1. XKupn 1. dochomumnumasr
2. Bocku 1.1. I'nmuuepodochomumnu sl

1.2. Chunrodochomumnu bt
IIpu ruaponuse MPOCTBIX 2. TIHKONHIIHIB

NINMAT0B  O0pasyloTcst JBa 21 [ IULEpOrIMKOIUIIHIBI

BUJA COCIMHEHUM: CIIUPTHI U 2.2 CpUHTOTHKOIHITHBL
JKAPHBIE KUCIIOTBHI.

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

5.2. IIpocTbie OMblLIsieMble JIUMH/IbI

DTO HEWTpalbHbBIC XUPBI U BOCKH. ZKMpBI — HanboJiee pacrpo-
CTpaHEHHbIC B MPUPOJEC JUIUBL. 110 XMMHUYECKOMY CTPOCHUIO — 3TO
TPHUAIMIITIMIICPUHBI (-0JIbI) — CIOXKHBIC 3(UPBI TPEXaTOMHOI'O CIIUPTA
TJIMIIEPUHA M BBICIIIMX MOHOKApOOHOBBIX (KUPHBIX) KHCIIOT:
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I R1, R2, R3 — pagukaisl BEICIIUX KUPHBIX KHCIOT
HC—O—c—R2

R
, HC—O—C—RS3

Bo Bcex mpUpOAHBIX JKHUpaX OAMH U TOT K€ CHUPT — INIMIIEPUH, a
OTJIMYAIOTCS OHU OCTATKAMHM BBICIIMX JKUPHBIX KUCIOT. J{as1 0003Ha-
YEHUS CTPYKTYPHI JKUPHBIX KMCIOT MPUHATO MUCIOIH30BaTh YIPOIICH-
HbI€ YHCIIOBLIC CHMBOJIBI. IIepBO€ YHCIIO — 3TO YKCIO YITIEPOIHBIX
aTOMOB B MOJICKYJIE KUPHON KHCIIOTHI; YUCIIO ITOCIIE IBOCTOUYHS — ITO
YHCI0 JBOMHBIX CBSA3CH, a Ynciaa B CKOOKaxX YKa3bIBAIOT HA ATOMEI
yriaepoja, IpHu KOTOPBIX paclojaraercs IBOMHas CBs3b. Hampumep,
gyuciioBoii koxa onenHoBoit kucinotel (C,,H,,COOH) - 18:1 (9) o3na-

4aeT, 4TO B €€ COCTaB BXOAUT 18 aTOMOB yriiepojia 1 UMEETCS OJHa
JIBOMHAS CBS3b, pACHOJIOKEHHAsA MEX Ay 8 U 9-M aToMamMu yTiiepo/a.

[IprimMepbl HACHIIEHHBIX JKUPHBIX KUCIOT:

C.H,,COOH MMaJbMHUTHHOBAS 16:0
C.H_COOH CTE€apUHOBAs 18:0
CH,,COOH  apaxuHoBas 20:0

[IpuMepsl HEHACHIIICHHBIX KUPHBIX KUCIIOT:

C,H,,COOH  onennoBasg 18:1 (9)
C,H,,COOH nuHomeBas 18:2 (9,12)
C,H,,COOH amuHONecHOBas 18:3 (9,12,15)
C,H,, COOH apaxumonoBas 20:4 (5,8,11,14)

B KUBOTHBIX kHpax Mpeo0Jia/latoT HACKIIIEHHBIE JKUPHBIE KUCIIO-
ThI, & B PACTUTEJbHBIX — HEHACHILLICHHBIE.

[IpocThie TpUALMITIIMIEPUHBI COAEPKAT OJWHAKOBBIE OCTATKH
BBICIIIMX KUPHBIX KUCIIOT, & CMEIIaHHbIE — pa3Hble. Hanpumep:
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O
1 |
,H c—0—C—Cy, Has
R
H (|33—O—%”)— C,;Hgg

HC—0—C—C_,H,,

O
. I
HC—O—C —
2
L8
HC—0—C—cC,,H
o 17" '33

3 I
2 HC—O—C—cC,, Hag

C,.H

15" 31

1,2,3-TproNCHOMWITIUIIEPUH 1-mmaaeMUTOWI, 2-0JIEHOWI,

(TpHUOJICUHTIIUIICPHH) 3-cTeapOouITIIULIEPUH
IPOCTON (osteomaTbMHUTOCTEAPHHTIIUIICPHH)

CMEIIaHHBIN

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

ponHbIX atroMoB (16-36). Hampumep, mueauHbIid BOCK ©MeeT GopMy-
ny:
o
I
H,C- (CH2)14 -C- OCHz_ (CHz)zg_ CH,

MupunuinanisMuaT, MEPULUAIOBBIN 3(pHp NaIbMUTHHOBOM KHCIOTHI
5.3. CioxkHbBIe OMBLISIEMBIE JIMITHIBI

dochommmuan 1.1. I'nnuepodocdonunupL.

T 1.2, ChurrodochommmmbL.

1.1. T'muuepodochonunuasl. OOMKUM CTPYKTYPHBIM KOMITIOHEH-
TOM siBiigeTcs pocharuaHas KUCIOTa!

(@]
I
) Hc—o—g—(c H,),—CHs
|
Hc—o—g—(c H,),,—CHs

| _
H C_O_IP_O

0]

2

[Tpumeps! rmuuepodochonunuaoB:
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O

I
» HC—O—C—(CH,),,—CHs

| |
HC—O—C—(CH,),[~CHs

HC—O—p—OCH,CH,NH,
|

o

2

dbocharuamndTaHOIAMUH

o
|

2HC—O0—C—(CH,),,—CHs

f

HC—O—C—(CH,),,/—CHs

(0]
I
2Hc—o—lp—OCH2

@)

dbocharuamicepur

dochatuaundTaHoIaMuH U (PocPaTUIUIXOIUH — TJIaBHBIE JIH-
nuAHbIe KOMIIOHEHTHI MeMOpaH kieTok. docharunuicepun sipisercs
NPEIIIECTBEHHUKOM B CHHTE3€ 3THX coeauHeHui. PdocdaTuanim-
HO3UT(0JI) BXOJIUT B COCTAB KJICTOYHBIX MEMOpPAaH KUBOTHBIX, BBICIITHX
pacTeHuil, pa3IMYHBIX MHUKPOOPTaHU3MOB; OCOOEHHO BEJIMKO €ro
COJIEp>KaHHE B MUEJIMHOBBIX 000JI0YKaX HEPBHBIX BOJIOKOH.
1.2. Cunrodochonunuasl. OHu oTinyaroTcs OT rauuepodocdo-
JUOUAOB TEM, YTO COJAEpPX AT BMECTO TIJIMIEPUHA HEHACHIIICHHBIN
JIBYXaTOMHBIN CIIUPT ChHUHLOZUH!

+

NH,

)

O

|
2 HC—O—C—(CH,),,—CHs

| |
HC—0—C—(CH,),~CHs

He—o—b—
|

o

+
, OCH,CH , N (CHs);,

dbochaTuarIIXoMuH

—|CH—COO—

OH
"

HC)“C“‘?‘_H

CH
HC

NH,

(Cl:HZ)lZ

CH3
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CaMbIMM pacripoCTpaHEHHBIMU CPUHTOPOCHONIUTUAAMU SIBISIOT-
csi chuHromueaunbl. x xapakrepusyer Hanuane $GochoxonHa WIH
dochortanonmamuna B mojsipHOM  rosioBe.  CUHTOMUETUHBI
NPUCYTCTBYIOT B OOJBIIMHCTBE MEMOpaH JKMBOTHBIX KIIETOK,
0COOCHHO MHOT'O X B MHEJIIMHOBBIX 000JI0UKaX OMPE/IeICHHOTO THUIIA.

5.4. HeoMmbliIsieMble JTHNUADI

CTepoupl — KUPOPACTBOPHMBIE BEIIECTBA, MOJICKYJIBI KOTOPBIX
cojiepkaT 4 KOHACHCHPOBAHHBIX KOJIbLIA (CTEpaH WMJIU IUKIOICHTAH-
nepruipoPpeHAHTPEH):

A, B, C — koHIeHCHpOBaHHBIC
[UKJIOT€KCAaHOBBIE KOJIbIIA
(mepruapodenanTpen),
D-mukiionesray

Hawnbosee pactpoCTpaHEHHBIMH CTEPOMIAMH SIBIISIOTCS CTEPO-
JbI, T. €. CTepouIHbIe CMPThl. OCHOBHOM CTEPOJ B JKUBOTHBIX TKa-
HsX — xoaectepuH(on). (C,,H,O):

CH3 20 2 23 24 25 CH3
19 %H_CHz_CHz_CHZ_CH\CH
CH, w2
| CH
n
Il J
SIPpHas
OJIsIpHA 4o
ToJI0Ba

XonectepuH U ero 3¢GUPHI C BHICIIUMHU KUPHBIMU KHCJIOTaMH
SIBJISIFOTCS BaXKHBIMU KOMITOHEHTAMU HAPYHBIX KJIETOYHBIX MeMOpaH
YKUBOTHBIX OPTaHU3MOB M JIMIIONIPOTEHHOB IIJIa3MbI KPOBH.

B MemOpanax pacTeHU COIEPKUTCS CTHrMacTepuH (0J), KOTo-
PBIM OTIIMYAETCs OT XoJecTepuHa 22 u 23 yriaepoIHbIMUA aTOMaMH.
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6. KatabonnM3am HyYKNeMHoBbIX KNCNOT

B >XMBBIX OpraHu3Max HYKJICHHOBBIC KHCIIOTHI JICITOJIMMEPU3YIOT-
csi mpu momomu (epMeHTOB — Hykiea3 (kiacc ruaposasel). OHHU
YCKOPSIOT peakiuuu paspbiBa (PochorUpHBIX CBsA3EH  MEXKITY
HYKJICOTHIaMHU.

6.1. Knaccupukanus Hykj1eas

1.Ilo Buay HYKIEMHOBOM KHCIIOTHI, CIyXXallehd cyOcTpaToM.
Paznmmuaror pubonykiecassl (PHK-a3p1l) m  ne3okcupruOOHYKIIeas3sl
(IHK-a3mr).

2. ITo Tomy, KoHLEBBIE (PK30-) WK BHyTpeHHHE (3HI0-) docdo-
3(UpHBIC CBS3U PACIIAIAIOTCS, BBIACISIIOT 9K30- U HJIOHYKJICA3hl.

3. [To Tomy, kakas cBsi3b (hOCHOPHOTO OCTAaTKa C IEHTO30M aTaKy-
eTcs — ¢ 5’- win 3’ -yTJIepOHBIMA aTOMaMHU.

IIpumepsl HyKI€a3!

|. DH10HYKIIEA3HI.

1) IHK-a3a-l. Yckopsier runponn3 BHYTpeHHUX (HocdorhUpHBIX
CBsI3e Mexay octatkoM docdarta u  3’-yriIepoJHBIM aTOMOM
J€30KCUPUOO03HI.

A r I T A
3I 3‘ 3‘ I~ 3' 3|
@ D D D @ OH
~
5 5 5 > 5

JIHK-aza- |

—

JHK+(n-1)H,0 N OJIUTOIC30KCUPHOOHYKIIC03UI-5"-hocdaTs

[Ipumepom Moxker cinyxuth naHkpearndeckas JIHK-aza. ®ep-
MEeHT cocTouT u3 257 amunokucior, Mr=31000. Ob6pa3yroTcsa onuro-
J€30KCUPUOOHYKICOTHIbI, COCTOSIIINE U3 YETHIPEX HYKJICOTHUIOB.

2) IHK-a3a-Il. Yckopsier runponus BHyTpeHHHX (pochordhupHbIx
CBsA3€H, HO MEXIy ocTaTkoMm Qocdata U 5’-yriaepoJHbBIM aTOMOM
J€30KCUPUOO3HI.
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A r I T A
3I \ 3I 3‘ 3' 3|
@ @ @ @ o OH
~
5' 5' 5' 5 5'

JTHK-a3a-
—_

JHK+(x-1) H,O X OJIUT0/I€30KCUPUOOHYKIIe03ua-3’-hochaThl

[Tpumepom moxet ciayxuth JIHK-aza-1l cenezenku. depmeHt
coctouT u3 348 amuaokuciot, Mr=38000, conep>XuT yriaeBoI.

JenonuMepuszaivsi UIAET IyTeM MapHBIX pa3pbiBOB (¢ocdo-
s¢upnbix cBszerr B uemsx JIHK. OOpasyrorcs onuronie3okcupu-
OOHYKJICOTH/IbI, COCTOSIIIINE U3 6 HYKJICOTHUAHBIX 3Be€HhEB. BO3MOXKHO,
JIHK-aza-ll sBnserca numepom.

I1. Dx30HYyKII€A3HI.

OHU TOCNIEIOBATENIHO YCKOPSIIOT TUIPOJIN3 KOHIEBBIX (ocdo-
3QUpHBIX CBs3ei ¢ oOopa3zoBaHMeM HykieoTua0B. CyOcTparamu
cayxar JIHK, PHK u onuronykneoTuibl, mOITy4YEHHBIE C TTOMOIIBIO
sHJoHYyKIea3. ['uaponnu3 uaet aubo mo 3’-, 1Mdo Mo 5’-yriepoIHbIM
aToMaM TMeHTO3. B pe3ynbTate COBMECTHOIO AEHCTBUS YHAOHYKIIEA3 U
HK30HYKJI€a3 HYKJIEHMHOBBIC KHUCIJIOTHI PaCMaJatoTcsl Ha CBOOOJIHbBIC
HYKJICOTUIBI: pU00- U AE30KCUPHUOOHYKIIe03ua-3’ 5’ -hocdaTsl.

6.2. Pacnag HyKJI€eOTH/I0B

[Ipex e Bcero ot Hux otiemisercs Gpocdar. Hanmpumep:

NH, NH,
N” N N~ N
G L) N L)
] +H20
O_ll:)_O_HZC O —_— HOHZC @) ‘ + H;PO,
O H H H 5’-Hykneorunasa H H H docdopHas
H aJICHO3UH-5’- I xucnora
OH OH docdardocdo- OH OH
Anenosus-5"-pocdar THApoIasa AJIeHO3UH

Jlasiee BO3MOXHBI J1BA [IyTH pacraga:
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a) MPOMCXOAUT IEPEHOC OCTaTKka pPHOO3bl OT HYKJICO3WAa Ha
dbocoar:

NH,
O
N~ N _
I 0-P—0
NEY o a/IeHO3MH- |
HOH C I ¢dochopuna HO Hzc o @)
2 O + O-P-0 —/—— H H + anenun
H H | aJICHO3HH:0p- H
H H O Todocharpudo- H
smITpaHcdepasza OH OH
OH OH
AJIeHO3UH

Pu6030-1-docdar

0) THIPOIN3 HYKJICO3U OB Ha a30THUCTOE OCHOBAHUE M MTEHTO3Y
6.3. Pacnag nypuHOBBIX OCHOBAHMA

[Ipexae BCEro mpoucXOAuT AC3aMUHUPOBAHUE A30TUCTBIX OCHO-
BaHUM.

a) aJICHUH IpeBpallacTCs B THIIOKCAHTHH

NH, O
N7 aneHHHa3a
N J + HOH =— N/T ) + NH,
N aJIcHUHAMWUHO-
H TUpoJIa3a H
Anenun I'nmioxcanTuH
0) TyaHuH mpeBpalaeTcs B KCAaHTUH
O o

C ryaHuHasa
H N o~
LD+ von <= b
N NN ,C

I'yaHMHAMHWHO-
TUAPOJIa3a
H ; H
I'yanun

Kcantun
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I[aﬂee THUITOKCAHTHH U KCAaHTHH OKHCIIAIOTCA 1O MOYEBOU KHCJIOTHI.

i 0 I
¢ (0] 4 [0] ¢
Ly g ey
N ||\l OKCHIa3a O//C|\|| ||\| OKCHIa3a O//C|\|l Il\l N0
H H b H H
THmoKcaRTHH Kearmns Mouepas kiciora

VY yenoBekooOpa3HbIX 00€3bsIH, NTHULl, PEOTUIIUN U YEI0BEKa MO-
gyeBasi KUCJIOTA SIBISCTCS KOHSYHBIM IMPOAYKTOM pacmaja IIypHHOBBIX
OCHOBAHUM 1 C MOYOM BBIBOJIUTCS U3 OPTaHU3MA.

VY GONBIIMHCTBA KUBOTHBIX M PACTCHUI MOUYEBas KHCJIOTa paclia-
JIaeTCs JaIblIIE.

6.4. Pacniag MO4eBOM KUCJIOThI

Y MIIEKONUTAONIUX U HACEKOMBIX OHA OKHUCIISIETCS] B aJUIAHTOMH,
y KOCTUCTBIX PbIO QJUIAHTOUH MPEBPAIIACTCS B aAJTTAHTOMHOBYIO KHUC-
70Ty, a y am$puOuili 1 OOJBIIMHCTBA PACTEHUU OHA pacmajacTcs Ha
MOYEBHHY U TJIMOKCUJIEBYIO KUCJIOTY:

O
I
& O\\C NH
NH O]+ HOH o HOH
WO g ey
C Cx 2 d\ Cx
O// ITI ll\l N O ypaToKcHaa3a O// N N AN O AJIJTAHTOMHA3a
4 L
MoueBag kucnora
AJIaHTOMH
(ypar)
N COOH COOH
N
2 L JH2 + HOH ZHN_lcl:_NHZJ, c=0°
//C N l N CQO aJJIaHTOMHAa3a @) H
O |H|
H H MoueBuHa I'mnokcuieBas

KHCJI0Ta

AJTaHTOMHOBAA KUCJIIOTA
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6.5. Pacnmag mupuMHIHMHOBBIX OCHOBAHHMH

a) CHavajla Je3aMUHUPOBAHWE Y TEX OCHOBAaHUH, TIe eCTh
NH  -rpynmna:

C
IIUTO3HUH
&)j +HOH =—— Hi e NH

3
rI/IHp O// l|\| CH
H H
Luro3un Ypauun
0) 3aTeM MPOUCXOAUT BOCCTAHOBIICHUE
0O O
I |
N H  +HADH*H T + HN
L - HAD  + | |,
Y N JUTUAPOY // N 2
O/ | parui- @) |
H H
Ypauun Auruapoyp
B) 3aT€M OPOUCXOIUT TUIAPOINU3 TUTUIAPOYpaLIAIA.
p p poyp
O
I COOH COOH
|
HN H +HOH + HOH
P - HNCH: TRy N coom+ M
7 N/CHz JTATHIP y N/CH2 N-kapGamuii- / \ CH2
| o- O/ | B-ananun- NH CO |
H H aMHIOTHIPO- 3 2 N |_|2
Jlaza
Juruapoypann N-kapOamuii- Kapbamunosas B-amannmH
B-anaHuH KHCIIOTa

B cnyuae TthumuHa BMmecTo [-amaHuHa oOpasyercs [-amMuHO-
n3omacisHas kuciaora. CO, OecmpenstctBeHHO BbiBoautTcs, NH

TOKCHUYECH [JI1 KHUBOTHBIX, OH O6€3BpC)KI/IBa€TC$I B OPHHUTHHOBOM
OUKIIC.
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7. Katabonuiam 6enkos

['naBHBIH TyTh pacnaaa OCIKOB B KUBBIX OPraHU3Max — THIPOJIN3
(mpoTeonmn3) — ocyiecTBiIsACTCA (pepMeHTaMU U3 Kjlacca THApOoIIas.

[Tpy COBMECTHOM JEWCTBHM 3HaonenTuaa3 (ICICUH, TPHIICHH,
XUMOTPHUIICHH), 3K30IenTuaa3 (kapOOKCHIIeNTHIA3a, JICHIIMHAMUHO-
NENTHAA3a) U TUIMENTHIA3EI U3 OCIKOB 00pa3yoTCs aMUHOKHCIIOTHI.

7.1. Pacmag aMMHOKHCJIOT

— CH — COOH

1 2

1. Pacnag mo aMUHOrpyIme BKJIIOYaeT PyHKIIMOHAIBHO CBSA3aH-
HBIE ITPOLECCHI: IE3aMUHUPOBAHUE U IEPEAMUHUPOBAHHE.

B xuBBIX opraHu3Max omucaHbl 4 BHUAa J€3aMUHUPOBAHHUS, HO
npeoOIaaloUM SIBISIETCS OKUCIUTENIBHOE J€3aMUHUPOBAHUE, JOKa-

JU30BAaHHOE B MATPHUKCE MHUTOXOHJPUN KIETOK IICUYSHH, ITOYCK,
ciiabee — B MBIIIIIIAX.

Cxema.
OKCHUOO0-

2 H,N—CH—COOH+U> 2R —C—COOH +2NH_}

| pelykTasa I
R @)

Peakuus onmcana B 1935 1. I'. Kpebcom.

N3 okcupopenykraz HauOOJbIle aKTUBHOCThIO 00JIalaeT riyTa-
MaTJIeTUIPOTeHas3a, Koraa cyOCcTpaToM peakium sBiseTrcs L-rmyra-
Mat. OKUCIUTENBHOE J€3aMUHUPOBAHUE UJIET B 2 CTa IUU.

a)

COOH COOH

| |

CH, rar CH,

I HADH*H* + |

CH CH

| ° | °

CH—NH, C=NH

| |

COOH COOH

L-royTamar HMuHOTIIyTapOBast KMUCIOTA
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6)

COOH COOH
| |

e +HOH i

|

C=NH C=o0
| |
COOH COOH

2-OKCOTJTyTapar
(a-kerormyTapar)

HNrak, u3 BCEX NPUPOIHBIX AMHUHOKHUCIOT JIETKO ITOABEPracTCA
OKHCJIUTEJILHOMY JI€3aMUHUPOBAHUIO TOJIBKO L-TiyTamar; ocTajabHbIe
aMUHOKHUCIIOTHI CHaualjla MpeBpanjaroTcs B L-TiiyramaT myTeM peak-
U1 TIEPEAMUHUPOBAHUSA C (l-KETOTIIYTAPATOM:

COOH COOH
| a |
RTCHTNH,+ CH, _____~ R-C—COOH + CH,
|

|
COOH CH, TpaHcde- g CH,
AMUHOKHCIIOTa | pasa KETOKHCIIOTA |
c=o0 CH—NH,
|
éX)C)H COOH
L-riny

O-KeTOoTjryTapar

[ToaTOMy CMBICTT peaklu MEpPeaMUHUPOBAHUS B €€ KOJIJIEKTOP-
HOW (PYHKIIMW: aMUHOTPYIIIBI OONBIIMHCTBA aMUHOKHUCIIOT COOMPAIOT-
csi B equHoi ¢opMme — B BuJe L-TiryTamara, KOTOpasi 3aTeM IOJIBepra-
€TCSl OKUCIUTEILHOMY JI€3aMUHUPOBAHUIO.

Peakuusa nepeamunupoBanusa otkpbita B 1937 rogy bpaynureit-
HOM U Kpuipmanow.

2. Pacnaa mo kapO0oOKCHJIbLHOM rpymnine BKJIKYaeT 2 NyTH.

a) IeKapOOKCUITNPOBAHUE

JeKapOoKCH
R—CH-COOH /—/——= COZT + R—CHZ—NH2
| jasa

NH.,

0) oOpa3oBaHKe aMUHOAIMIAACHIIATa (CM. OMOCHHTE3 OCIIKOR).

31



3. Pacnag mo paamkany. Peaknum paszHooOpasHel. Hampumep,
OJIHM aMUHOKHCJIOTHI TMpeBpaIarTcs B npyrue. Tak, npu B-mexap-
ookcunupoBaHuu L-acnaprarta oOpasyercs L-ananuH:

acraprar-

H,N—CH —COOH —/————= COZT + H,N—CH—COOH

C|:H2 nexapOoKcHIiasa éH ,

I

COOH L-ananun
L-acmaprat

7.2. KoHe4HbIe MPOAYKTHI pacnajga aMuHOKHCJIOT

Koneunwsimu nipogyktamu siBisitorcsi CO,, NH3, KeTOKHUCIIOTH U
amunbl. Ketokuciaorel okucistrores 10 CO, u H,O; amuHbBI 1e3aMUHU-
pytorcs, a 3ateM okucisatoTcsa 10 CO, u H,0.

NTak, KOHEUHBIMHU TIPOAYKTAMH paciiajla aMUHOKHUCIIOT U OEJIKOB
apisitorcss NHz, CO, u H,O. Bopa moctymaer B MeTa0OIMYECKUI
doua, CO, OecnpensaTCTBEHHO BBIBOAUTCS W3 OpraHu3Ma. AMMHAaK
TOKCUYEH JIs1 ’KUBOTHBIX M YEJIOBEKa, TOITOMY OH 00€3BPEKUBACTCS
B OPHUTHHOBOM ITHKJIE, PEBPAIasICh B MOUCBHHY.

7.3. OpPHUTHHOBBIH ITHKJI

CO2+NH3+2ATO
N acriaparnHoBast
Kap6aM01/mcbocq)aT KHCJIOTa
o o H3PO INITPYIUIH
_7 T
HNTC_o— P—OH
on k
AMOD+D-D
+oAno+o
ApTIHIHIHTapHASL
OPHILIH KIICIIOTa
MOYECBHHA X %
dbymaposas
APTHHIH KHUCJIOTa
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8. Kog 6enkoBoro cmHresa

llepsas Bmopas 6yxea kooona Tpemobs
byKea Y 11, A r byKea
KOOOHA KOOOHA
Qen cep mup yuc N
N Qen cep mup yuc 11|
seu cep - - A
seu cep - mpu )
Jleu npo auc ape Y
1| et npo auc ape 11
et npo 2JIH ape A
neu npo 2JIH ape r
une mpe acH cep Yy
A une mpe acH cep 1|
une mpe JU3 ape A
mem mpe JIU3 ape I
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 yrjiiesoaoB B )KUBbIX OPraHu3Max

['maBHBIA MyTh OKHUCJIEHHS YIJIEBOJOB B a’3pPOOHBIX YCIOBUSX —
IbIXaHWe. DHEpPreTUYecKuil 3(PPEeKT OKUCIEHUA OIHOW MOJIEKYJIbI
TJTFOKO3BI B Ipoliecce AbIxaHus cocrapnsieT 38 ATO.

OCHOBHBIM MEXaHU3MOM paclajia YIJIeBOJOB B aHa3pPOOHBIX yC-
JOBHSX SIBISIETCS OposkeHHe (HarmpuMmep, CTUPTOBOE, MOJIOYHOKHUCIIOE
Oposkenue). B kieTkax KUBOTHBIX M PACTCHUN MPOUCXOJAUT aHAIPOO-
HBIN TJIMKOJIU3, MOJIEKYJISIPHBIA MEXaHU3M KOTOPOTO COBIAJAET C MO-
JIOYHOKHCJIBIM OpOXKEeHUEM. JHepreTudeckuili 3p(PexT mpeBpalieHus
OJTHOM MOJIEKYJIbI TJIFOKO3bI B ATHX Ipolieccax coctaBisieT 2 AT,
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9.2. AHa3pOOHBDII TJIHKOJIN3

T'TFOKO3a

ATO 1 1

AT®

IIII0K030-6-ocdar
112

bpykT030-6-hocdar
AT®
ALLD 3

dpykro3o-1,6-mudocdar
4

A
2 rnuuepansaerua-3-gocdar

SR

TUrHapokcuaneToHdocdar

HAZIHH*
3-pochormunepounndocdar
AT® J
AJID 7

3-thochornumepar
8
2-(hocdornmepar

— H,0
9
2-pocoenonmupysar

AJlD

ATD < 10

MApyBaT

HAJIHH " | jT 11
.

HAZ JAKTaT
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9.3. OcHOBHBIE aHA3POOHBIE IYTH Pacnajaa yrieBoaoB

Anaspoonvui | I'nuxkoeenonuz | Cnupmosoe
2/IUKONU3 Opoorcenue
Hcxonuoe I'mroko3a I'mukoren ['mroko3a
BEIIECTBO
Koneunsrit JlakTaTt JlakTat sranoia + CO,
IPOJIYKT
Ouepreruueckuii | 2 ATO 3ATOD 2 ATO
s dexr

10. AbixaHue

KiieTouHoe npIxaHWe — 3TO pacihaj OpPraHUYEeCKUX BEIIECTB B
KUBBIX OpPraHU3Max, COMPOBOXKAAIOIIMIICS MOTPEOICHUEM KUCIOPOAa
Y BBIJICJICHUEM YTJIEKUCIIOTO T'a3a U BOJIBI.

10.1. ®yHkuMu AbIXaHUA

1. 3anacanue 3Hepruu B popme ATD unm npoTOHHOTO MOTEHIIM-
ana (Ha »TH mporecchl 3aTpaunBaeTcs 90% IOIIOIMIEHHOIO0 KUCIOPO-
na).

2. PaccenBaHue sHEpruy B BUJIE TEILIA.

3. O0pazoBaHue COEIWHEHUN, HEOOXOAUMBIX IS
BEICCTB KJICTKH (CUHTE3 YIJIEBOJIOB U3 KHUPOB).

4. N3pATHE «HEXKENATeIbHBIX» U BPEIHBIX BEIIeCTB (HAampumep,
MOJIOYHOM KHCIIOTHI).

oOMeHa

10.2. DTanbl ALIXAaHUA

1. A3poOHBIH TJIMKOJIH3.

2. OKuCIUTENbHOE NeKapOOKCUIUPOBaHUE NTUPYBAaTa.
3. Huxn Kpeobca.
4. JlprxaTenbHast 1enb PepMEHTOB.
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10.3. Ilnxa Kpeodca

H,O
Anetmin-KoA / H0

\ —_—> | LIUTP AT 4
OKcalo- | LIHC-
aLieTaT AKOHHTAT
HAJHH' 0
)

| Manat | H30LITpaT
HAI"

HZO/¢ Co, .
HAJIHH'

| (dymapat [ skero

LIV Tapat
DOATH, tS
CO +
DA 2 4{ HAJT
| CYKLIHHAT CYKILIHIT- HAJIHH'
¢ KoA

IT® TAD+D

T
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10.4. JIpixaTesbHasI Henb (pepMEeHTOB

Kommeke |

AIlO+® —> ATD

NADH

y

v

FMN
v

[Fe-S]n

NADH:y6uxuHoH-
OKCHJIOpeAyKTa3a

Kowmmeke 11

O <+ FeS<«FAD |« CyKLIMHAT

Kommiexc |1

AIlO+d — ATD

o

Kommiekce IV

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 AII® u Cunte3 AT® uz AJID

u docdara, npu docdara, mporekarommii | u pocdara Ha cBeTy (B
KoTopoM (ocdar COTIPSKEHHO C CBETOBYIO (hazy
nepeHocutcd Ha AJI® | TpaHCIOPTOM IPOTOHOB H dboTocuHTE3a BO
HETMIOCPEICTBEHHO C AJIIEKTPOHOB TIO BHYTPECHHEH MeMOpaHe
cybctpara. [IpoTekaer TIBIXaTETHHOU 1IeTIH THUJIAKOUIOB
NPEUMYIIECTBEHHO B | ()epMEHTOB (BO BHYTpEHHEH XJIOPOTUTACTOB)

aHadpPOOHBIX YCIOBHAX, | MeMOpaHe MUTOXOHIPHIA)
HaTpumep, B
OKHCJIUTEIbHYIO
CTaHI0 aHadPOOHOTO
rIMKosm3a (B
IUTOILIa3ME)

Cnucok pekomeHagyemMmoun nutepaTtypbl

1. Pymsunes, E. B. Xumuueckue ocHoBbl xu3nu / E. B. PymsHiies,
E. B. Aatuna, 1O. B. Yuctakos. — M. : Xumus, Komnoc C, 2007. — 560 c.

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

3. Knoppe, [I.C. buonornueckas xumus [ 1. C. Kaoppe,
C. 1. Me3una. — M. : Bercm. mk., 2000. — 479 c.

4. Jlennnmxkep, A. OcuoBa omoxumuu: B 3 1. / A. JIeHUHIKED. —
M. : Mup, 1985. — 367 c. (mepensnan B 2009 r.).
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lNMpunoxeHune

Cnoeapb mepMuHoe

Anenosuarpudocpar (AT®P)— HyKiIeoTHa, 0OpPa30BaAHHBIMI
a7ICHO3MHOM U TpeMs ocTaTkaMu (oc(OpHON KHUCIOTHI; BBITOITHSET
POJIb YHUBEPCAIBHOTO aKKyMYJIATOpa OMOXUMHYECKOM YHEPTUH.

AKTHUBanus (epMeHTOB — YBEIMUYCHNE aKTUBHOCTU (hEpPMEHTOB
1oJi JACHCTBHEM aKTUBATOPOB (MOHBI METa/UIOB, KO(DEPMEHTHI, CyO-
CTpaThI U JIp.).

AJutoctepuueckas peryJjsauuss (pepMEeHTATUBHONW AKTHBHOC-
TH — H3MEHEHHE KOH(pOpMAaIlMd aKTUBHOIO IIEHTpa (QepMeHTa B
pe3yJibTaTe B3aUMOJICUCTBUSI C AKTUBATOPOM WJIM HWHTUOUTOPOM,
YCUWJIMBAIOIINM WIH 3aTPYIHSIONIMM MPEBpallieHue cyocTpara.

ANbOYMMHBI — 3TO O€JIKH, XOPOIIIO PacCTBOPUMBIEC B BOJIE M pac-
TBOpax cosied. OHU BBINAJAIOT B OCAJOK B HACBIIIEHHOM PacTBOPE
cysibdhaTra aMMOHUSI.

AHa’poOHBIE OPraHM3Mbl — OPraHU3MbI, HE HCIOJIB3YIOIIUE
KHUCJIOPOJl B KaU€CTBE AKIENTOPa 3JEKTPOHOB ISl OKUCIICHUSI Opra-
HUYECKHX BEIIECTB.

AHa’poOHbIe NpeBpallleHusI — MPOIECCHl, UIYIIUE MPU HEIO-
CTaTKE WU OTCYTCTBHM KHUCIOPOAA.

A3poOHbIE OPraHU3Mbl — OPTaHU3MBbI, UCTIOJIB3YIOIINE B KAYECT-
BE€ AKIENTOpPA JJEKTPOHOB I OKHCJICHUS OPTaHUYECKHUX BEIIECTB
MOJIEKYJIAPHBIA KACIOPO/I.

Benaxu — 1pupoaHbIE BBICOKOMOJEKYJSIPHBIE OPraHUYECKHUE
COEMHE-HUSI, COCTOSIIIIME U3 (-aMUHOKHCIJIOT, COCIMHEHHBIX MENTU-
HBIMU CBSI3SIMH.

BuocunTe3 0eIK0B BKIIIOYAET TPAHCKPUIIINUIO, aKTUBUPOBAHUE
AMUHOKHCIIOT Y TPAHCIISIUIO, MPOTEKAET Ha pUOOCOME.

buoxumus — Hayka O MOJIEKYJIIPHOM JIOTHKE >KMBOro. M3yuaer
Ka4eCTBEHHBIN COCTaB, KOJMYECTBEHHOE COJIEp)KaHHUE KOMIIOHEHTOB
’KUBOr0, 0OMEH BellecTB (MeTab0I13M), SHEProoOeCIeUCHUE MPOoIIeC-
COB KM3HENICSITEIILHOCTH, PETYJIAINIO MTPOIIECCOB METa00IM3MA.
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buosnepreTnka — 3T0 Hayka, U3ydarollas MEXaHU3Mbl dHEpPro-
o0ecreyeHusl KHUBBIX OpPraHu3MoB (CyOCTpaTHOE, OKHCIUTEIBHOE,
dorocuHTeTHYECKOE (POCHOPHUITUPOBAHN).

Bpoxenue — ana poOHOE 00pa3oBaHUE SHEPTUH U3 YIJICBOJIOB.

ButaMuHbI — HHU3KOMOJICKYJISIDHBIE OpPraHUYECKUE BEIIECTBA,
KOTOpPbIE B OYE€Hb HHM3KON KOHIEHTPAIIMU OKAa3bIBAIOT OTPOMHOE H
paszHooOpa3Hoe Ouosiornueckoe naeiictBue. ['maBHas (GyHKIMS BHUTa-
MUHOB COCTOUT B TOM, UTO OHHU BXOJSAT B COCTaB KO()EPMEHTOB MHO-
rux GEepMEHTOB.

Bropuynasi cTpykrypa 0eJKOB — KOoH(MOpMAIUs OTIEIbHBIX
(cocemunx) y4acTKOB TOJUMIEITHIHOW IeTH. Y IEPKUBACTCS 3a CUET
BOJIOPOJIHBIX CBSI3€M MENTHAHBIX TPYMII.

BTropuuHasi CTPyKTypa HYKJEHMHOBBIX KHMCJIOT — 3TO KOH(OP-
marus nojguaykiaeotuaasix reneit (JIHK) nmu nermm (PHK). Y nepxu-
BaeTCs 3a CYET BOJOPOIHBIX U THAPO(POOHBIX B3aUMOICUCTBUN MEKTY
KOMIUIEMEHTApPHBIMU a30TUCTHIMUA OCHOBAHUSMU.

I'eMor100MH — CIIOXKHBINA TETpaMEPHBIN O0€JI0K KPOBHU, MTPOCTETHU-
YECKOM Ipynnoil KOTOPOro SIBISETCS T'€M; NMEPEHOCUT KHUCIOPOJ OT
OpraHoB JbIXaHUS K TKAaHSIM M JUOKCHJ YIJEpoJa OT TKaHEW K
JIbIXaTEIbHBIM OpraHaM.

I'en — yuactok monexyJbl JIHK, konupytromuii crpykrypy PHK u
OCJIKOB.

I'eneTuvecknii Koa (KOIOH) — TPUILIET HYKJICOTHIOB, KOTUPYIO-
IIMH OIHY aMUHOKHUCJIOTY B MOJIEKYJIE OeJKa.

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

I'ereporpodbl — oOpraHu3mel, UCHOJB3YIOUIUE B KA4YECTBE
MCTOYHUKA MUTAHUS YK€ TOTOBBIE OPraHUYECKUE COCTUHEHMUS.

I'mcToHBI — HEOOJIBIIME MO pa3Mepy OEKH, OHU 00pa3yIOT cep/l-
IIEBUHY, HA KOTOpYIo cnupanbHo HamaThiBaeTcs JJHK B xpomaTuhe.

I'y100yaMHBI — 5T0 O€NKM, HE PacTBOPUMBIE B BOJIE, HO PacTBO-
puMble B pactBopax coieil. Ux MoxHo ocaauth 50%-bIM pacTBOpoM
cysibdaTa aMMOHUSI, B KOTOPOM alIbOYMUHBI pACTBOPUMBI.

JNenarypanus — roteps Oeaxkom (mim JIHK) cBOMX HATHUBHBIX
CBOWCTB M3-3a HApPYLICHUs VYIIOPSAJIOYEHHOM NPOCTPAHCTBEHHOMU
CTPYKTYPBI LIETH.
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JHK — ne30xkcuprOOHYKJIEHHOBAas KUCI0Ta, B COCTaB KOTOPOM
BXOJSIT aJICHUH, TYaHUH, [IUTO3UH, TUMUH, JIe30KcuprbOo3a u pocdop-
Has kuciota. JIHK — rimaBubIil HOCUTENh TeHETHYECKON HH(OPMALIHH.

JloMeH — 3T0 000co07eHHass 00yacTh OEJNKOBOH MOJICKYIHI,
oOJiafaronias CTPYKTYpHOU M (DYHKIIMOHAJIbHON aBTOHOMHUEH.

JbIXaHUe — MOTJIONIEHUE KUCIIOPOJa )KUBBIMU KIleTKamu. Mcxon-
HBIM BEIIECTBOM OOBIYHO SIBJISETCS TiItoko3a. [Ipoaykramu abIxaHus
SIBJISIFOTCS YTJICKUCIIBIN Ta3 ¥ 9HJAOTEHHAs BOJIA.

JAbIxaTeqbHas Henb (PepMEHTOB — HAIPABJICHHBIW, YHOPSAIO0-
YEHHBIM MOTOK MPOTOHOB M JJICKTPOHOB OT BOCCTAHOBIICHHOTO CYO-
cTparta K kuciopoay. JlokaauzoBaHa BO BHyTpeHHEH MeMOpaHe MUTO-
XOHIpuii. KOHEUHBIM MTPOAYKTOM SIBISIETCS SHJIOTC€HHAs BOJA.

Kupbl — 3TO CiioXKHBIE (DHUPHI TIIHMIIEPUHA W BBICIIUX KUPHBIX
kucioT. OHK OBIBAIOT MPOCTBIMH, €CIIM B WX COCTAaB BXOJST OJWHA-
KOBBI€ BBICIIIE KUPHBIE KUCIOTHI, U CMEIIAHHBIMH, €CJIM OHU Pa3HbIC.

N3o3ekTpuyeckas Touka 0eaka — 3HaueHue pH, npu kotopom
O€JIOK He IMEET CyMMAapHOTO AJIEKTPUUYECKOTO 3apsia.

n-PHK (undopmannonnas PHK) — mepeHOCHT T'eHETHUYECKYIO
uHpopmanuio ot JJHK Ha pubocoMy, kK MecTy cuHTE3a OelKa.

Kaaccndukauus & — amunokuciot: 1. [1o xapakrepy paaukaioB
20 amuHoOKHCHOT Aensarcs Ha 9 rpynm. 2. [lo B3aumMoaeHCTBUIO pajin-
KaJIOB aMMHOKUCJIOT ¢ BOJIoM mpu PH=7 oHu nenarcst Ha TUAPodoo-
Hple (8 aMUHOKHCIOT. aja, Baj, Jied, Wie, MET, mpo, TpH, GeH) u
ruapodusibHbIe — 12 aMUHOKHUCIIOT, KOTOPbIE MOIPA3ACIAIOTCS Ha MO-
JOXKUTEIBHO 3apsbKeHBIC (apr, Ju3, THC), OTPHIIATECIBLHO 3apsSKCHHBIC
(acm, rmy), monspHBIC He3apspKeHHbIC (TJIH, cep, Tpe, acH, IJIH, ITUC,
tup). 3. Ilo cIOCOOHOCTH CHHTE3UPOBATLCS B OPTaHU3ME WX JICIAT Ha
3aMEHHMMbBIC W He3aMeHHMBbIe (y OoJbIIMHCTBA >KMBOTHRIXHK Hesa-
MEHUMBIMU SBJISIIOTCS BaJI, JICH, uiie, GeH, TpH, MET, JIU3, TPE, TUC).

Koaon (Tpumier) — tpu nykneoruna JJHK wnmm u-PHK, xoTopsie
KOJIUPYIOT OTIPEICIICHHYI0 aMUHOKHCIIOTY B OCIIKe.

KoMiuieMeHTapHble a30THCTBIC OCHOBAHUS JOTOJHSAIOT JPYT
apyra no ctpykrype. A u T (V) obpa3yroT apyr ¢ apyrom 2 BojO-
poansie cBsa3u, a I' u I — 3 Bogopoaubie cBsizu. [IpuHIun komruie-
MEHTApHOCTH OO0ECIEeUUBAET XpaHEHHWE TEHETHUYECKON HH(pOpMaIuH,
e¢ BOCIIpoM3BeicHUE (PEIUIMKAIINIO) U peann3alnio (TpaHCKPHIIIHS 1
TPAHCIISIIHS).
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JIMmuabI — 3TO CI0XKHBIE YPUPHI KUPHBIX KUCIOT U KaKOT0-JIM00
cupTa. OCHOBHBIMU MPEACTABUTEIISIMH JIMITUIOB SIBJISIOTCS KUPBHI.

MexaHusm aeidcTBus (PepMEHTOB COCTOMT B CHUXCHHUHU SHEP-
MU aKTUBAIMU PEAKIIUU, KOTOPYIO OHU YCKOPSIOT,

HyxkjieMHOBBIE KHCJIOTBI — 3TO TPUPOIHBIE BHICOKOMOJEKYJISAP-
HbIE OPraHMYECKHUE COCIMHEHUS, COCTOSIIME M3 HYKIeoTHaAoB. [lpu
MOJIHOM THAPOJIU3E€ OHU  paclalaloTcd Ha  IYpUHOBBIE U
MUPUMHUJINHOBBIC a30THCTBIC OCHOBaHMs, TEHTO3y (pubo3y win
ne30Kcupr003y) U GocHOpHYIO KUCIIOTY.

OpHUTHHOBBIN IIUKJ — OCHOBHOW IMyTh MpPEBpAIICHUS aMMHaKa
B MoueBuHY. OTKpHIT I'. Kpebcom u K. Xencenaiitom B 1932 rony.

IlepBuuHasi cTPyKTypa 0€JKOB — MOPSIAOK YEpPEAOBaHUS aMH-
HOKHCJIOTHBIX OCTaTKOB B MOJIEKYyJie Oeika. YAepKUBAeTCs 3a CUeT
MIPOYHBIX KOBAJICHTHBIX MENTHUIHBIX CBI3CH.

IlepBHYHasi CTPYKTYpa HYKJIEMHOBBIX KHCJIOT — 3TO TOPSJIOK
yepeI0BaHUS HYKJICOTHIOB B TIOJIMHYKJICOTHIHBIX LETISIX. Y AepKUBa-
€TCsI 3a CUET MPOYHBIX KOBAJICHTHBIX CII0KHOA(DHUPHBIX CBS3EH.

IIpajimep — HeOomnpIas 1enb U3 PUOOHYKICOTUNIOB. CIIyKHUT
3aTpaBKOM Npu uHULMaMu permkanuu JJHK.

IIpomotop — yuactok [IHK, KOTOpBIiI OOBIYHO MpEeAIIeCTBYET
TEHY U PEryJIUPYET €ro aKTUBHYIO padoTy.

Iporeoan3 — runponu3 OeaxoB. MoxkeT OBITh YaCTUYHBIM (10
NENTUAOB) WIM TOJHBIM (JI0 aMHUHOKHUCIIOT). YaCTHUHBIN THAPOIU3
YCKOpSIETCS TENCUHOM, TPUIICUHOM, XWMOTPHUIICHHOM, a MOJHBIA —
KapOOKCHUIIENTUIA30M, JICUITMHAMUHOIICTITUAa30M.

Pemuiukanusa JAHK - ynsoenue JIHK wim cuHTE3 mouepHmx
nerneit Ha wucxomuHor Marpure JIHK. OOGecneunBaer mnepemady
TCHETUYECKOW MHPOPMAIIMHU OT MATEPUHCKOHN KIICTKH JOUYEPHUM.

Penarypaums — Bo3Bpamienue Oenky win JIHK ux mpupoasbix
CBOWCTB.

Penpeccusi reHa — MojiaBjieHUE €ro0 aKTUBHOCTH, Yallle BCEro Ha
CTaJIM1 TPAHCKPUIILIMYU C TIOMOIIBI0 OeIKa-penpeccopa.

PecTpukra3spl — (epMeHTh Kjacca Tuaposa3, oOJajgaroliue
BBICOKOH CNeM(pUIHOCTRIO. B TeHeTndyeckoll WH)KCHEPHH HCIIOJIb-
3YIOTCSl KaK «MOJICKYJISIPHBIC HOXXHUIIBI», TO3BOJISIONINE BBIPE3AThH
onpenaeneHubii pparment JJHK.
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PerpoBupycsl — PHK-comepxamue Bupycel. meror B cBoem
coctaBe (epMeHT peBeprazy g oOparHoro cuHTe3a JHK Ha
matpuie PHK.

Pubocoma — MoJieKyJisipHas MallliHa JJI1 CUHTE3a OelKa.

PHK — puGonykiennoBas kucinora. CoCTOUT U3 aJicHHHA, rya-
HUHA, [IMTO3WHA, ypaluia, puoo3bl, ¢pochopHOl KUCIOTEL. B KieTkax
’KUBBIX OpraHu3MoB cyiiectByer Tpu Buaa PHK: TpancmopTtHbie (T-
PHK), nuadopmarmonnsie (u-PHK) n pudocomansasie (p-PHK).

p-PHK — pu6ocomansubsie PHK, ocHOBa cTpykTyphl prubocom.

Caiit — HeOompImoN yuactok JIHK (manpumep, mpomoTop).

CroiicTBa ¢epMeHTOB: CrEIU(PUIHOCTh, HATUYUE TEMIIEPATYP-
HOTO ONTHUMyMa W ontumyma pH, a Takxke BiIusHHE Ha (EPMEHTHI
aKTUBATOPOB U UHTUOUTOPOB.

Cnenudguunocts ¢pepMenToB. Paznnuaror cnenuguyHocTs dep-
MEHTOB I10 OTHOIIICHHIO K CyOCTpaTy U CieluuIHOCTh JEHCTBHS.

Cyo0cTpar — 3TO XMMHUYECKOE COCAMHEHHE, Ha KOTOpOE JEHCT-
ByeT (PEpMEHT.

TkaHeBoe AbIXaHMEe — OKHUCIICHUE OPraHUYECKUX BEILECTB KHUC-
jgoposioM. OcHOBHAs (DYHKIIUSI — 3allacaHue SHEPTun. A3pOOHbIE KIIET-
KM TI0JIy4arOT OOJIBIIIYI0 YacTh PHEPTUM 3a CUET JibIxaHus. Bxitouaer
4 yTana: a3poOHBINA TJIMKOJIU3, OKUCIUTENIbHOE IeKapOOKCUIMPOBaHUE
nupyBara, uki Kpedca u qprxaTeabHyo 1enb (EpMEHTOB.

Tpanckpunuus — cunre3 PHK na matpune JJHK.

T-PHK - TtpancnoptHas PHK. IlepeHocuT aMHHOKHUCIOTY K
MecTy O€JIKOBOIO CHHTE3a U, HMes AaHTUKOJOH, YYacTBYEeT B
TPAHCIIALUY.

Tpancasimus — cOopka MOTUNISITHAHOM IIeMU Ha puOOCOME.

Tperuunasi cTpykrypa 0ejKOB — 3TO KOH(popmaIys MOoJUIMEI-
TUJIHOW 1IEMU B TpeXMEpHOM MpocTpaHcTBe. OHa 00ycliOBJIeHA B3a-
UMOJICCTBUEM PAJIMKAJIOB aMHUHOKHCIIOT C BOJAOW U APYT C JIPYTOM.
VY nepxuBaeTcs B OCHOBHOM 3a CYET BOJOPOIHBIX, HOHHBIX CBSI3EH U
ruApoPOOHBIX B3AMMOACHCTBUN MEX Y pavKagaMi aMUHOKHUCIIOT.

TpernyHasi CTPYKTYypa HYKJIEHHOBBIX KHCJIOT — 3TO KOHGOP-
Manus B TpexMepHoMm rpocrpancTie uener JHK nnm nenu PHK,

JHepreTuueckuii 3¢ dexrt: aHadpoOHoro riukonnza— 2 ATO;
rimkoreHonusza — 3 AT®; criuproBoro Opoxkenus — 2 AT®; npixa-
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Hus — 38 AT®; nukna Kpedca — 12 AT®; okuciaeHus riuiepuHa — 22
AT®; onnoro akta 3 — okuciaeHus — 5 AT,

®ATI - Bupyc Oakrtepuii. Kak mpaBuiio, COACP>KUT TOJBKO OAHY
nykiaenHoByro kuciory (JJHK min PHK), ynakoBaHHYyI0 B O€IKOBYIO
000JI0YKY.

®depMeHTBI — 3TO OMOKaTaIN3aTOPHI, UMEIOT OCIIKOBYIO TIPHUPOTY,
XapaKTEPU3YIOTCA HCKIIOUUTEILHON CINEeMUOUIHOCTHI0, 00JIa7at0T
BBICOKOM KaTaJIUTHYECKOW aKTUBHOCTHIO, YHUBEPCAIBHOCTBIO IS
OMOXMMHUYECKUX PEaKITUH.

depMeHThI, KaK U HEOPTaHWUYECKHUE KaTajau3aTopbl, HE CO3/AI0T
pEeaKIuu, a YCKOPSIOT CYIIECTBYIOIINE, BO3MOXHBIE MO TEPMOJIMHA-
MUYECKUM 3aKkoHaM. DEepMEHTHl OJAMHAKOBO YCKOPSIOT OOpaTUMBbIe
peaknuu B OOOMX HamNpaBJICHUSAX, HO HE CMEIIAIT paBHOBECHE.
JlobaBiieHrEe (hepMEHTA YCKOPSET JOCTHKEHHNE PAaBHOBECHS

DOTOCHHTE3 — MPOLECC, UAYIIAN C HMCIOJb30BAHUEM CBETOBOM
sHeprun. KoneunsiMu potykraMu (POTOCMHTE3a Y BBICIITUX PACTCHUH
SBJISIIOTCS  KpaxMall, IeJUToo3a u caxaposa. [lpu dorocuHTese y
pacTeHUW BBIJETSAETCS KHUCIOPOJ B KOCMHUYECKMX MaciTadax,
TIOTJIOIIACTCSL DHEPTHsl COJHIIA, HAa CBETOBOM CTaguud oOpasyercs
AT®, a moToM B TEMHOBOH CTaJuX OHAa IpPeoOpazyeTcs B SHEPTUIO
XUMHUYECKUX CBSI3€H YTIIEBOJIOB.

®ochopuanpoBanne — cuate3 ATO nz AJI® u ©. briBaer: cyo6-
cTpatHoe QochopuinpoBanre (B OCHOBHOM B aHA’pOOHBIX YCJIOBH-
AX); OKHCIUTENbHOE (dochopunupoBanre (B IMpOIECCe JbIXaHHS);
dotocuHTeTHYECKOE hochopuaupoBaHue (B mporecce GOoTOCHHTE3A).

DyHKIUN 0eJKOB. KartaauThyeckas (Oeaxku-pepMEHTHI), TPaHC-
noptHas (reMorjioOuH), peryasaropHas (TOpMOH MHCYJIHMH), 3allATHAs
(MMMyYHOTJIOOYJIMHBI), ABUTAaTEIbHAS (AKTHH ¥ MHO3UH 00€CIICUNBAIOT
paboTy MBIIII), CTPYKTypHas (KepaTHHBI BOJIOC, HOTTEH), perenTop-
Has (POAOIICHH) U Jp.

DYHKOMH JUNUAOB. CTPYKTypHas (KOMIIOHEHTHI OHMOJIOrHYeC-
KHX MEMOpaH), dHepreTuueckas («KJIETOYHOE TOILIMBO»), 3aIacaro-
miast (>KMpoBas TKaHb), 3allUTHas (KHp — TCPMOM3OJIALNS, MCXaHH-
qyecKasl 3allliTa, BOCK Ha JIMCTBAX, IJIOJIaX — 3allUTa OT WH(EKIUH,
TIOTEPH BJIATH).

DYHKUUOHAJbHBbIE HEHTPbI PepMeHTOB. Pa3inyaroT aKTUBHBIN
U QUTOCTEPUYECKUM IEHTPHI (epPMEHTOB. AKTHBHBIN IIEHTDP, B CBOIO
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o4epe/lb, COCTOUT W3 KaTaJuTHUecKoro (Hampumep, KopepMeHTa) U
cyocTpaTHOTrO 1EeHTpOB. CyOCTpaTHBIN IEHTP SIBIISIETCA MECTOM CBS-
3pIBaHUS CyOCTpaTa. AJIOCTEPUYECKHI IIEHTP — ATO yd4acToK (ep-
MEHTa, K KOTOpPOMY MPHUCOJMHSIOTCA BEIECTBAa, WM3MEHSAIONIUE €ro
KOH(OpMAIIHIO.

Xumunueckasi npupoaa ¢pepmentoB. Ilonasnsroniee uncio dep-
MEHTOB — O€JIKh. ITO OOBIYHBIE TJIOOYIIsIpHBIE OCJKH, MOJICKYJIsIpHAs
Macca KoTopbix kojebmercss oT 10-12 teicsy o 1 MIH malbTOH.
Muorue QepMeHTbl HMEIOT YETBEPTUUYHYIO CTPYKTYpY, TO €CTh
COCTOSIT U3 HECKOJIBKUX cyObeaunull. [lo ctpoeHuto pepMeHTh MOTYT
OBITh MMPOCTBHIMU O€TKaMHU (COCTOSIT TOJIBKO U3 aMUHOKHUCIIOT) U CIIOK-
HBIMU Oe€JikaMu, Korja ¢ O€JKOBOW 4YacThIO CBSI3aHBI HH3KOMOJIE-
KyJISIpHBIE coeauHEeHMS (moOaBouHas rpynma wim kodaktop). [lpu
3TOM KO(DaKTOp, MPOYHO CBSI3aHHBIM C OEJIKOM M HE CIIOCOOHBIN K
CaMOCTOSITEJIbHOMY CYIIIECTBOBAHUIO, HA3bIBAETCA MPOCTETHYECKOU
rpynmou. Ilpumep npocTeTUYeCKOW I'pymNIlbl — I'eM Yy LUTOXPOMOB.
Korga ¢ 6e1koBoil yacThio CBA3aHa J00aBOYHAs TPYIINA, CIOCOOHAS K
CaMOCTOSITEIbHOMY CYIIIECTBOBAHMIO, TO €€ Ha3bIBAIOT KOPEPMEHTOM.
KodepMmentamu MOTyT OBITH BUTAMUHBI U UX MPOU3BOJIHBIC, METAJIIIbI
U METaJUICO/IepKAIe KOMIIOHEHTHI, JIMTIOEBAsT KUCTIOTA, TITyTaTUOH U
HEKOTOPBIE IPyTHUE BEIIECTBA.

Huka Kpedca— 8 (epmMeHTaTUBHBIX peakivii, 3aMKHYTBHIX B
nuki. Jlokanu3oBaH B MaTpuKce MUTOXOHApui. ['maBHas ¢GyHKuus
COCTOUT B 0Opa30BaHUU JABYX MOJIEKYJ YTJEKHUCIIOro ra3a M 4eTblpex
nap atoMoB Bojoposa B Buae 3 HAJITH'H u 1 DAL H, .

YeTBepTHYHAS CTPYKTYPa 0€JIKOB — 3TO CIIOCO0 COCIUHEHUS U
POCTPAHCTBEHHON YKJIQJKU OTHOCHUTEIBHO APYT JIpyra OTAEJIbHBIX
MOJIMIICTITUAHBIX Iene. YAepKUBaeTcs 3a CueT CJIadbIX B3aWMO-
JNEUCTBUN MEXK]y paiiKajlaMi aMUHOKHUCIIOT B KOHTAKTHBIX y4acTKax
MOJIMMIENTUAHBIX LETIEH.

JKcnpeccusi reHa — akTUBHas padoTa I'eHa, TO €CTh peau3alius
reHetndeckord uHpopManuu. COCTOMT U3 JBYX MPOIIECCOB. TPAHC-
KPUIIIUKA U TPAHCIIALINH,
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