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BBeneHue

Mbl 4OBONBHO MHOIO 3HAeM O npoueccax, NPoTEKaoLWmMX B KNETKEe Ha
MOJIEKYJIAPHOM YpOBHe. [JOCTaTO4YHO YNOMAHYTb O TOM, 4YTO Obina
pacwmndgpoBaHa CTPyKTypa reHeTndeckoro matepuana - [JHK, 6binu
NONy4eHbl MHTEPECHbIE U MPUHUMNNANBHO HOBbIE AaHHbIE 06 aKTUBHOCTU
reHoB B 6akTepumanbHOM KNeTKe N KNeTkax BbICLLUMX OpraHn3MoB.

Ha coBpemeHHOM aTane pa3BuTuA Haykm criegyeT 60onblue BHAMAHNA
YOEnATb OpraHM3my Kak LiefioMy, CBA3bIBaTb NPOTEKAoLWMe NPOLECChI C ero
PYHKUNOHMPOBAHNEM, MOMHUTL O TOM, YTO Halla KOHEYHanA Luefb COCTOUT B
NOHUMaHUN CTPYKTYPbl U PYHKLMA OpraHn3ma B LIeIOM Ha OCHOBE 3HAHWUN
06 oTaenbHbIX ero cuctemax. OgHaKo OOCTUYb 9TOM Lenn HEBO3MOXXHO 6e3
3HaHWA peakumax metabonmama, Befb, He 3HaA 4YTO MU Kak nony4vyaeTcAa B
OpraHuame, Henb3A NPeAnonoXnTb YTO MOXKET NonyynTcAa B GyayLiem.

B npouecce HanncaHua cero pedepata, A Xo4y y3HaTb NOAPOOHEN O TOM
4YTO TaKoe MeTabonnam, Kak NPoOUXoAAT peakumm metabonuama B
opraHnamMme N Kakue y4eHble 3aHMManucb U3y4eHNeM CuxX peakuuni.



MeTabonunsm
AHabonusm

JTiobana xumBaA KneTka, ocyLwecTBNAA MHOroobpasHble NpoLuecchl CUHTE3a
N pacnaja BewecTs, N0A0OHA CNOXHENLWEMY XUMNYECKOMY KOMOUHATY.
[nAa HopManbHOro NPOTEKAHUA 3TUDL XMMUYECKUX NPOLIECCOB HEOHXOAMNM
NOCTOAHHbLIN OOMEH BellecTBaMn MexXy KNeTKOM 1 OKpy>KatloLwen cpeaon, a
Tak>Xe NOCTOAHHOE NpeBpaLLeHne aHeprn B KneTke. lNonyyaemole 3BHE
6€enKun, XXupbl, yrneBoAbl, BATAMUHbI, MUKPO3/IEMEHTbI pacxoayrtoTcA
KNeTKaMn Ha CUHTE3 HEOOXO0ANUMbIX UM COEANHEHUN, NOCTPOEHNE
KNETOYHbIX CTPYKTYP.

M3 nocTynatowmx B KNEeTKy BELWLECTB, No4 Bo3aenctesnemMm oepMeHToB
0bpas3yoTcA HOBblE BelwecTBa, Heobxoanmble AnA 3amMeHbl
N3pacxooBaHHbIX BELWECTB U NOCTPOEHNA opraHongoB. BecT Habop
peakunn 6UOCHMHTE3a BELLECTB B KIIETKE Ha3blBaeTCA aCCUMUNALMEN U
nnactndeckoro obmeHa. TakxKe aTu peakuum Ha3blBalOT peakumaMn
aHabonmama. JTN peakumm NPoOUCXoaAT C NOrMOWEHNEM SHEPTUN N NOTOMY
Ha3blBalOTCA SHAOTEPMUYECKUMN.

Kara6onusm

O4eBUOHO, YTO CUHTE3 KaKuX-NMOOo BellecTB HEBO3MOXEH 6e3 3aTpaTt
3Heprun. OcobeHHO NHTEHCMBHO peakuum aHabonuama npoucxonnAT B
pacTyLen, passmuBaroLenca Knetke. BaxxHenwmnmm n3 Takmx peakumm
ABNAIOTCA CUHTE3 Benka n PoTocnMHTE3. Kak Xe KeTka nosydaeT SHEPruto
AnA peakumn buocuHTesa? Hapaay ¢ npoueccamm CMHTE3a HOBbIX BELLECTB,
B KleTKax nponcxoamuT NOCTOAHHbLIN pacnapg 3anaceHHbIX Mpyu acCUMmUIALnm
CNOXHbIX OpraHn4yeckux eeLecTB. [pn yyacTum depmMeHTOB 3TU BellecTBa
pacnagaloTcAa Ao 6onee nNpocTbIX COEOUHEHUI: NPU 3TOM BbICBOOOXKAaeTCA
3HeprunAa. Yalle Bcero aTa 3Heprua 3anacaeTcA B BUAE aAEHO3NHTPU-
docaTta (ATD). [lanee ata 3Heprua UCMONb3yeTcA A1A PasfNIMYHbIX HYX ],
KNEeTKW, B TOM 4Yncne u gna peakunm aHabonmnama. CoBOKYMHOCTb 3TUX
peakuun HasbiBaeTCcA AUCCUMUNALMEN UK SHepreTudecknn obmeH. Takxe
OHM Ha3blBalOTCA peakunmAMM kaTtabonnama. ITu peakumm NponucxoaaAT C
BblAENEHNEM SHEPTMM 1 MOTOMY Ha3bIBAOTCA 3K30TEPMUYECKUMM.



Pa3no)xeHue yrnesoanos

PasnoxxeHve yrneBo40OB HA4YNMHAETCA Y>Xe B pOTOBOM NofiocTu. Koraga
yrnesoabl nonapatoT Tyaa, HaunMHaeT BblAENATLCA CIOHA, B KOTOPOW
NOMUMO BOAbI U COMEN PasnnYHbIX KUCNOT, COAEPXUT DEPMEHTLI, KOTOPbIE
NO3BOJIAIOT HAYaTb pacLlensieHne NPoCTbIX YrNeBoA0B, TaKUX KakK Kpaxmart
n ManbTo3y. PaclienneHme npoMcxoamT 00 NOABMIEHUA, KaK NpaBusio,
rnoKo3bl. [lanee, noABMBLLAACA MMHOKO3a BCacbiBAETCA, a OCTallbHble He
noggaromeca pacLenneHuto B pOTOBOM NonocTu yrinesoabl nayt no XKT
Aanblue 1 nonagaroT B XeNyaoK, a 3aTeM U B KMLLEYHbIA TPaKT.

Pa3no)xeHue 6enkoB

[Monapana B Haw opraHu3m, 6efiku cHavana okasblBalTCA B POTOBOW
NONOCTU, rae PepMeHTbI CITOHbI HUYEro ¢ HUMK nogenaTb He MOryT, U
3aTem nonagatoT B Xenynok. B xenyake, BbloenAeTCA Xenyao4HbI COK,
KOTOPbIN COAEPXMUT caMble pasnnyHble PepMeHTbI, CONAHYIO KUCNOTY U
HeKoTopble Apyrve BewecTsa. bnarogapa 6oratomy Habopy pepMeHTOB,
O0NbLLWNHCTBO BENKOB rnepeBapuBalOTCA TaM. HeKoTopble aMUHOKWUCOTbI,
Nosny4yeHHble B pe3ynbTaTe nuieBapeHna, UCNonb3yTCA ANnA CMHTe3a 6enkoB
opraHvM3ma, a ocTarnbHble NpeBpaLlarTCcA B rOKO3Y.

depMeHTbl KOTOPbIe pacwennAatoT 6enKu Ha3biBaoTCA NpoTeasamMu.

Pa3no)eHue nunuaos

Kak n 6enkun, nunnabl Ha4MHaKT pasnaraTbCA TONbKO B XXenyake, Aa u 1o
- aneKo He BCe Nunuapl, a TONbKOo NpocTenwmne. [Janblwenwee pasnoXXeHune
amnnaoB NPonCXoanT B KULWLEeYHUKe. Flona,uaﬂ B KNMWe4YHUK, nmuia,
CMOYeHHanA CJIKoHON U >Kenyao4HbiM COKOM, noaBepraeTcA ,D,eVICTBM}O
KULLIEYHOro COKa, XXenyu, coka noaxkenyano4Hon >enesbl, 34eCb Xe
NPOMCXOANT BCacbiBaHME NPOAYKTOB NepeBapuBaHnA B KPOBEHOCHbIE U
nnmdpaTrnyecKme Kanunnapol.

Mertabonusm

AHab0onmM3m 1 Katabonmam - NPOTUBOMNOSIOXKHbIE NMPOLIECCHI: B OAHOM cryyae
BellecTBa obpasytoTcA, B ApyromM - paspywatotcA. Ho OHM TeCHO cBA3aHbl 1
apyr 6e3 gpyra HeBo3MOXHbI. Beab ecnu B kKneTke He byaeT CUHTe3a
BELEeCTB, TO HedeMmy ByaeT pacnagartbea, T.e. He ByaeT maTtepmana ana
pacnaga v nony4yeHua aHeprun. Taknm obpasom metabonmam -
COBOKYMHOCTb peakumn aHabonmama n katabonnama, T.e. OBMeH BELLECTB.



OHepreTnyeckmn ob6MeH B KNeTke

ATO® obecne4vnBaeT aHeprmen Bce PYHKUMN KNETKU: MEXaHNYECKYIO
paboTy, BUoCuHTES, feneHne n T.4. B cpeaHem, cogepxxaHne ATO B kKneTke
coctaBnAaeT okono 0,05% ee mMacchbl, HO B TeX KneTkax, rae 3atpatbl ATO
BENUKKU (Hanpumep, B KNeTkax nevyeHn, nonepeyHo-nonocaTbiX Mbilll), ee
coagep>kaHue moxeT goxoauTtb 0o 0,5%. CuHTtes AT® B KneTkax
NPOUCXOANT rnaBHbIM 06pa3oM B MUTOXOHAPUAX. ATOT NPOLECC MOXKHO
YCNOBHO pa3fenuTb Ha Tpu aTana:
1) [NloAroToBUTENbHLIW: MPU 3TOM dTane KpPynHble NULEeBbIe NOSIMMEPHbIE
MOJIEKYJIbl pacnagatoTcA Ha 6onee Menkue oparMeHTbl: XXUpbl
pacnanarTcA Ha XXUPHbIe KUCNOTbl U FNULEPUH, 6EeNKK A0 aMUHOKUCAOT U
fanee. B xoge aTuUx npesBpaLleHnin SHEPrun BblAENAETCA Maso U oHa
paccenBaeTcA B Buae tenna, 1.e. AT® He obpasyeTca.
2) HenonHoe 6eckncnopogHoe pacuensieHne: Ha 3TOM aTane BewecTsa,
obpasoBaBLUnecA BO BpeMdA NepBoro atana, pasnaratoTcA nog AencTBmem
doepMeHTOB 1 B OTCYTCTBME Kucnopoaa. Humxe A noctaparocb NpueecTu
NpUMEpP Ha OCHOBE rMUKonnsaa. [MMKONN3 NPoONCXOaAMT B XXMBOTHbIX KNeTKax
Ny HEKOTOPbLIX MUKpPOOpraHn3amos. CymMmapHO, NpoLecc MOXKHO
npeacTaBUTb Tak:

CH.O+2H PO +2A0® = 2C H O +2H,O0+2ATD
[[Ae MOXHO HarnAAHO yBMAETb, YTO NPU rMNKONN3e N3 0gHOWN MONEKYNbI
rMOKO3bl 06pasyeTcA 2 MONeKy bl MMPOBUHOIrPagHOM KUCIOTbI, KOTOpaA
3aTeM BO MHOMMX KfeTKax npespallaeTca B MOMOYHYIO KNCNOTY. [Mpunyem,
obpasoBaBLlencA aHeprun xsaTtaeT AnAa obpasoBaHnA AByx monexkyn ATO.
HecMoTpA Ha KaxkyLlyocA NPOCTOTY, MIMKOMNS - O4EHb CIIOXHbIN U
MHOroCTyMneHYaTbI NPoLUece, HacyMThbIBaloWmMn 6onee OecATN CTYNEHEMN,
KaTanusnpyembix pasnuyHbiMn goepmeHTamn. B pesynbTtaTe, Tonbko 40%
9Hepruu 3anacaeTcA B Buge AT®, octanbHaA 4acTb 9Heprum paccenBaeTcA
B BUuae tenna. MMnMkonus npoucxoamT B UMTONNasmMe KneTok.
3) [NonHoe KncnopoaHoe pacliensieHne Unn KNeToYyHoe AblxaHue: Ha 3TOM
3Tane BewecTsa, obpa3oBaBLlUMECA BO BPeMA BTOPOro aTana, pacnagarTcA
A0 KoHe4yHbix CO, n H,O. 3T0T 3Tan ynpoweHHO MOXHO NpeacTaBuThb B
BUAe cneaytowero ypaBHeHUA:

2C,H O + 60,+ 36H PO + 36 Ald—CO_+ 42H O +36ATD

Takum 06pas3om, OKUCNEHUe ABYX MOMNEKYN MOJSIOYHOM KUCMOTbI, NPUBOAUT K
BblAeNeHno 60NbLLIOro KonnyecTsa 3Heprun, 4OCTaToqHON AnA
obpasoBaHuAa 36 monekyn AT®. KneToyHoe AbixaHne npoucxoauT Ha
Kpuctax mutoxoHapuin. Kr aToro npouecca Bbile YeM Yy rNUKonmsa u




cocTaBnAeT NpUMepHo 55%. B pesynbTate NonNHOro pacliensieHna ogHomn
MOMEKYnbI rNtoKo3bl 06pasyeTcAa 38 monekyn ATO.

[lnAa nony4yeHuA aHeprum B KrneTkax UCnosnb3ytTCA He TOTbKO caxapuibl, HO
Tak>xe nMnuabl N,B HEKOTOPbIX cny4yanax, 6enkn. OgHako, Yyalle Bcero
MCNOMb3YKTCA caxapa.

[MpoTenHbI
OnpepeneHne NPoTeMHOB

MpoTeunHbl (6enkn) - ITO CNOXHbIE OpraHNYecKne CoeauHEHNA,
COCTOALUME U3 yrnepoaa, Kucnopoaa, sogoposa u asora. B HekoTopbix
b6enkax Tak>XXe MOXeT cogepxxarca cepa u poccop.Hactb 6enkos obpasyeT
KOMIMEKCbI C APYrMMU MONEKynamu, cogep xawmmm pocop, xeneso, UMHK
n mMenp.

Monekynbl 6enKoB - (LWenu NOCTPOEHHbIE U3 aMUHOKMUCIIOT) - OYEHb
BESIMKU; 9TO MaKpOMONEKYIbl, MONEKYNAPHaA Macca KOTOopbIxX KonebnetcaA
OT HECKOJIbKUKX ThbICAY, [0 HECKOMBbKUX MUMIMOHOB. B npnpoaHbix 6enkax
BCTpeYaeTcA ABaauaTtb pasnnyHbiXx aMMHOKNUCOT. OgHako, NoTeHumnanbHo
pasHoobpasune 6enkos 6e3rpaHMyHO, MOCKONbKY KaxXaoMy 6erky
CBOWCTBEHHA CcBOA 0cobaA aMMHOKMUCIOTHAA NoCneaoBaTesibHOCTb,
reHeTU4eCKMU KOHTponMpyemasa, TO eCcTb - 3akoguposaHHaAa B [JHK kneTkuy,
BblpabaTbiBatowwen naHHbI 6enokK. benkos B AaHHbIX KNneTkax 6onblue, 4em
Kakunx-6bl TO HW BbINO APYrnx OpraHNYeCcKUxX CoOeAMHEHNA: Ha UX A0S0
npuxogutcaA 6onble 50% obLen cyxon Macchbl KNeToK.

OHW - BaXXHbIN 3N1EMEHT NULLN XMBOTHbIX M MOFYT NpeBpaLLaTbCA B XUpb,
yrnesoapbl n gpyrue 6enkun. A nx 6onbluoe pasHoobpasme No3BoOSIAET UM
BbINOSIHATb B )XMBOM OpPraHM3Me MHOXXECTBO PasfiIyHbIX (PYHKUMK, TaKme
Kak:

1) MNnacTuyeckaa pyHKUKNA
2) MeTabonunyeckana yHKUMA
3) OHepreTndeckan
4) TpaHcnopTHaA
5) PerynAatopHasa
6) CurHanbHanA
7) 3awmTHaA



Knaccudgukauma 6enkos

Cno>XHOCTb CTPOEHNA 6eNKOBbIX MOMEKY N YpesdBbl4anHOe pasdHoobpasune
pasHoobpasmne nx PyHKUNN KparnHe 3aTPpyaHAKT co34aHne e aMHON YeTKOM
Knaccumnkaumm 6enkoB Ha Kakon-nnbo ocHoBe. A nocTaparocb N306pasnTb
HeKOTOpble Knaccudmkaumm 6enkos B Buge tabnuu,.

benku
MNMpocTble CnoXHble
COCTOAT TONIbKO U3 CocToAaT u3 rnobynApHbIX
aMUHOKWNCNOT 6enkoB 1 HeEBENKOBOro matepuana

[TpocTbie 6enku

Ha3BaHue CsouctBa Mpumep

Anb6yMUHbI HenTpanbHble, AnyHbIn anbbymMuH
pacTBOpMMbI B BOAE U CbIBOPOTOYHBIN anbbyMuH
pas3baBrieHHbIX CONEHbIX B KpOBU
pacTBopax

"o6ynuHbl HenTpanbHble. Copep>xawmeca B Kposu
HepacTtsopumbl B BoAe. aHTuUTena
PacTsopumbl B ®unbpuH
pa3baBneHHbIX CONEHbIX
pacTBopax

[MCTOHBI OcHoBHble CBA3aHbl C HYKNENHOBbLIMU
PacTtBopumbl B BOAe Kucnotamu B
HepacTsopumbl B HyKrieonpoTenaax KneTku
pasbaBfeHHOM BOAHOM
pacTBope amMmmMmuMaka

CkneponpoTenHbl HepacTBopumbl B BOAE KepaTuH BONoC, KOXW,
1 B 6oNblUEn YacTu APYrnxX | KonmareH CyxXoXXunum,
pacTBopuTenemn 3NacTuH CBA30K




CnoXHble 6enku

Ha3BaHue

npOCTETM‘-IECKaFl rpynna

Mpumep

docdonpoTeunHbl

docgopHaa kucnoTta

KaseunH monioka
BuTennuH anMyHoro xenrtka

'MnkonpoTenHbl

Yrnesop

lMnasma kposwu
MyuMH (KOMMOHEHT CIOHbI)

HykneonpoTeunHsbl

HykneunHoBaA kucnota

KoMNoHeHTbI BUpYCOB
Xpomocombl
Pub6ocombl

XpomMonpoTenHbI

MurmenT

"femornobuvH-rem
(>xenesocoaep>xamm
MUFMEHT)

dUTOXPOM (MUrMEHT
pacTUTEeNbHOro
NPOUCXOXKAEHWNA)
LinToxpom (AbixaTenbHbin
NUrMEHT)

JinnonpoTeunHbl

Nvnnpg,

KoMnoHeHT MembpaH
JInnonpoTenHbl KPOBY -
TpacnopTHaA oopma
nnuaos

dnaBonpoTENHBbI

DAL
(cbnaBuHagEeHUHONHYKNEOT
na)

KOMMNOHEHT uenun nepeHoca
3NEKTPOHOB NPU ObIXaHun

MeTannonpoTeunHsbl

Metann

HuTtpaTtpeaykrasa -
doepMeHT,
KaTanusanpyoLwmn B
pacTeHuAX npeBpaLleHne
HUTpaTa B HUTPUT

Tak>xe 6erku MoryT KnaccmumpoBaTbCA He TOJSIbKO MO CMIOXHOCTU U
COCTaBy, HO U X PYHKUMAM U CTPYKTYype. Huxe npeacrasneHbl Tabnmubl
knaccudukaumm 6enKoB rno nx CTPYKType 1 Nno nx PyHKUNAM.




Knaccucukauma 6enkoB no ux CTpykrtype

Knacc 6enkoB

XapaKTepucm Ka

PyHKLMA

dnbpunnApHbie

Hanbonee BaxkHa
BTOpMYHaA CTPYKTypa
(TpeTn4Haa NnoYTn nnn
COBCEM He Bblpa)keHa)
HepactBopumbl B BOAE.
OTnnyatotca 60nbLION
MeXxaHu4ecKom
NPOYHOCTbIO. [NHHbIE
napannenbHble
nonunenTuaHble Lenu,
CKpenJieHHble apyr c
APYrom nonepeyHbIMu
clmBKammn, obpasytoT
OJIMHHbIE BONIOKHA UK
CNOUCTbIE CTPYKTYpbI.

BbINONHAIOT B KNeTkax u B
OpraHu3me CTPYKTYpHble
doyHKUUK, Hanpumvep B
cocTaBe COeANHUTENbHOM
TKaHu; K 3TOW rpynne
OTHOCATCA Cpeaun Opyrux
KonnareH (Cyxoxxunuma,
MEXKIeTOYHOE BELEeCTBO
KOCTHOM TKaHu), MMO3VH B
MblLax, PUOPONH (Lenk,
nayTuHa), KepaTuH
(BONoCkI, pora, HOrTw,
nepbA)

HO pacTBOpUMbIE.

mobynApHble Hawnbonee BaxkHa BbinonHAT oyHKUMK
TpeTnyHaa CTPyKTypa. depMeHTOB, aHTUTEN
MonunenTnaHble uenn (rnobynunHbI CbIBOPOTKM
CBEPHYTbl B KOMMNAKTHbIE KpOoBW onpenensatoT
rnobynbl. PactBopuMblI - MMYHHOOMMYECKYHO
nerko obpasytoT aKTUBHOCTb) U B
KONSIOUOHbIE CYCNEH3UMN. HEeKOTOpbIX Cry4yanAx
rOpPMOHOB (Hanpumep -
WNHCYNH)
MpomeXxyTo4Hble dunbpunnapHon Npupoabl, MpmepomM MOXET CNyXnTb

PUBPUHOTEH,
npespaLlaloLninca B
HepacTBOPUMbIA (OMOPUH
npu cBepTbIBAHUN KPOBMW.

Tak>xe, Npu onucaHun CTpykTypbl 6eNKOB paccMaTpmMBaloT 06bIYHO TPU
pasHbIX YPOBHA OpraHuMsauuu.
[lepBrnYHaA CTPyKTypa: No4 Hen 06bIYHO NoApa3yMeBaOT YMCIIO U
nocnenoBaTenbHOCTb aMUHOKUCNOT, COEAMHEHHbIX APYr C ApYroM
nenTUaHbLIMM CBA3AMU B NOAUNENTULAHON LiENW.
BTopuyHaa cTpykTypa: a-cnmparb, BO3MOXHaA 6bnarogapA MHOXECTBY
BOZOPOAHbIX CBA3EWN, BO3HUKAEMbIX MEXAY HaxoAAWUMMUCA No6an3ocTu
apyr ot gpyra CO- n NH- rpynnamu.
TpeTuyHan cTpykTypa: y 6onbiMHCTBa 6€1KOB nonunenTuaHbie uenu
CBEPHYTbI 0CObbIM 06pPa30M B KOMMAKTHYIO rnobyny. OTOT cnocob
CBepTbIBaHMA NONUNENTUAHBLIX Lenen rnobynApHbix 6e5KoB Ha3blBaeTCA

TPETUYHOMN CTPYKTYpPOU




Knaccudukauma 6e5KoB no nx pyHKUMAM

Knacc 6enkos XapakTepucTuka Nokanusauna/®yHKumA
CTpYKTYpHble 6enKku KonnareH KoMMOHEHT

COEOUHUTENbHON TKaHu

CknepoTuH Hapy>Hbln ckeneT
HaCeKOMbIX

a-KepatuH Koxa, nepba, pora

onacTuH CBAsku

MyKonpoTeuHsbI CnuauncTble cekpeThl

Benkn 060no4kn Bupycos

Kancug,

depMeHTbI TpuncuH KaTtanns 6enkos, X1pos.,
JInnasa yrneBonos.
Amunasa
nyTaMmnHCMHTETa3a KaTtanns obpasoBaHuA
rnytTamuHa n3
rNyTaMmMHOBOW KNCIOTbI U
ammMuKa
'OpMOHBI WNHcynuH PerynAauna obmeHa
["noKaroH rMOKO3bI
TpaHcnopTHbIe 6enkun emornobuH TpaHcnopT O, B KpoBM
FemMoumaHuH NMO3BOHOYHbIX N HEKOTOPbIX
MwuornobuvH 6eCno3BOHOYHbIX.

CbIBOPOTOYHbI anbbyMuH

TpaHCNopT >XXMPHbIX KACNOT
M NUNUOOB U T.N.

3awuTHble 6enku AHTuTENa O6pasyloT 3aWuTHbIe
KOMMMEKCbI C MHOPOAHBIMN
Tenamu.
®dunbpuHoreH YyacTue B cBepTbiBAHUA
TpombuH KpOoBMU
CokpaTtutenbHble 6enku MwoauH lMoaBWXXHbIE HUTK
Mrnopmnbpunn capkomepa
AKTUH Henoasu>kHble HUTK

Muohmnbpunn capkomepa

3anacHble 6enku

AvyHbI anLbyMyH
KaseuH

Benok anua
Benok monoka

TOKCUHbI

3MeuHbIn AL
AndTepninHbIN TOKCUH

depMeHTbI
ToKcuH, BbipabaTbiBaeMbIin
ANhTEPUNHON NaNOYKOM




CuHTe3 6enkoB

CuHTe3 6enKOB B KIeTKax - 9TO 04EHb CMOXHbIA U 3HEpPro3aTpaTHbIN
npouecc, oH TpebyeT o4eHb 60bLWOro Konnyectesa PepmMeHToOB U opyrnx
cneundunyecknx Makpomorsekyrsi, obee Konm4ecTBo KOTOpbIX, 65IN3KO0 K
TpéxcTam. HacTb N3 HUX, K TOMY XXe 06beANHEHbI B CITOXHYIO TPEXMEPHYIO
CTPYKTYpPY pnbocom. Ho HeCMOTpA Ha BONbLUYIO CITOXHOCTb, CUHTES
NpOTEKaeT C Ype3BblHAMHO BbICOKOW CKOPOCTLIO (AECATKN aMUHOKMUCIOTHBIX
OCTaTKOB B CekyHAy). [pouecc MOXeT 3aMeanATbCA U Aaxe
OoCTaHaBNMBaTbCA MHIMOUTOpamMu-aHTUOMOTMKamMKn.. OH NpPoTeEKaeT Kak B
KNieTKax npokapnoTax, Tak U B KNneTkax aykapuoTax.

CuHTe3 6enkoB nposoauTcA pubocomamn. Pubocoma coctonT U3 aByx
cybyacTuy: 60M1bLION U Manown. (cm. npunoxeHue 1)

Kaxkpaa cybyacTtmua CoCTOMT U3 HECKOMbKUX AECATKOB 6eKOB, KaXX bl
N3 KOTOPbIX YK€ N3Y4EeH, N3BECTHO, KaKUM 06pa3oM Kaxkabln 6eTOK YIIOXKeH
B cybuyacTuuy. [pn nccneposaHum 6e5KoB UCNOMb3YIOT METOA
aneKTpogopesa, TO €CTb B AIEKTPUYECKOM Mosie B cneunanbHOM refie unm
crneuynanbHOM HOCUTene Monekyrbl 6eNKoB pasbeauHATCA B 3aBUCMMOCTH
OT UX 3apAja u MONEKYNAPHOro Beca, TO eCTb Mo AENCTBUEM NOMA OHU
HaYMHaKOT ABUraTbCA M MOTYT OTOABUraTbCA APYr OT Apyra Ha pasHoe
paccToAaHue. [Jpyrum mMeToaom pasaeneHna 6enkos ABNAeETCA
XxpomaTtorpadwusa, B pesynbTtaTe 3TOro MeToaa Ha HocuTene nosny4atoT
MNATHBIWKW, KaXAbI N3 KOTOPbIX COOTBETCTBYET OTAENbHOMY 6enkKy.

Benkn B pnbocome gepxxatcA Ha KapKace, COCToALEM N3 pnbocomMHoOm
PHK. ®opmupoBaHmne pnbocomMmbl HAYMHaAETCA C TOro, 4To pnbocomHaa PHK
cBOpavMBaeTCA U Ha Hee B onpeaesieHHOM NopAAKe HayMHaloT HanunaTb
6enku. Ha pucyHke npeactasneHa pubocomHaa PHK. B Hen
camoKomniemMeHTapHble ydacTkn HUTKM PHK cnapuBatoTca, obpasya
LINWUAbKKY (BTOpUYHAA CTPYKTypa), u 3atem PHK cBopauunBaeTca (TpeTuyHan
cTpykTypa PHK), o6pa3ya kapkac cybyacTtuu. (cm. npunoxerune 1)

Ewe oamH Bng PHK, yyacTteytowen B cCMHTE3e 6enka, 3To TpaHCNopTHaA
PHK (TPHK). Monekynbl TPHK oTHOCUTENbHO HebosnbLlume (Mo cpaBHEHUIO C
pnbéocomHon nnn matpudHon PHK). 3a cueT cnapmBaHnA KOMNNeMeHTapHbIX
y4yacTkoB monekyrnbl TPHK obpasyeTtca Tpu "ctebnA" ¢ neTnAMn Ha KoHuax
n oauH "ctebenb", obpasoBaHHbIN 5'- n 3'-kKoHuamu monekynbl TPHK.
N306pa>keHne aTon CTPYKTYPbI MOXOXE Ha KPECT NN KINEBEPHbLIN JINCT.
"MonoBa" Ha 9TOM NMCTe NpeacTaBneHa aHTUKOAOHHOW NeTnen, 30ecb
HaxoauUTCA aHTUKOOOH — T€ TPU HYKNeoTnaa, KOTopble KOMMIEMEHTapHO
B3aMMOOEeNCTBYIOT ¢ KOgOHOM B MPHK. NpoTUBONONOXXHbLIM aHTUKOAOHHOM
netne crebenb, 06pa3oBaHHbIN KOHLAMW MOMEKYIbl, Ha3blBaeTCA



akuenTopHbIM cTebnem — croga nNnpucoeanHAeTCA COOTBETCTBYIOWAnA
aMWHOKUCIoTa.

PacnosHatoT noaxoaAawwme gpyr apyry TPHK n ammHoOKuUCnoTbl
cneunanbHble EepPMeEHTbI, HadblBaeMble ammHoaunn-TPHK cuHteTasamn.

[nAa Ka>kaom aMMHOKMUCNOTbI ecTb cBoA amnHoaumn-TPHK cnHteTasa. em.
npunoxeHue 2)

B pub6ocome HaxoamntcAa maTpudHaa PHK (MPHK). C kogoHoMm (Tpema
HykneoTuaamm) MPHK KoMnnemeHTapHO cBA3aH aHTUKO40H TPaHCMOPTHOM
PHK, Ha KOTOpOM BUCUT OCTaTOK aMMHOKUCIOTLI. Ha pucyHke BuaHa Takas
cTpykTypa (TPHK BMecTe ¢ aMMHOKUCNOTON, KOTOpaA Ha3biBaeTcA
amnHoumnn-TPHK). cm. npunoxerne 3)

[Mpouecc TpaHcnAuuKY, TakXXe Kak U npouecc TpaHCKpMnuuu, CBA3aH C
nepemMeLeHnemM BAOMb MOMEKY bl HYKNENHOBOW KUCNOThI, pasHuua B TOM,
4TO pmbocoma wWaraeT Ha TPU HYKJ1eoTnaa, B TO BpemA Kak PHK-
nonvmepasa - Ha O4uH.

AmuHouun T-PHK BxoauT B pnbocomy, KOMMiIEMEHTaApHO CBA3bIBAACH C
kKogoHoMm MPHK, 3aTem nponcxoauT peakuma Npu KOTOPOmn
aMWHOKUCITOTHbIE OCTaTKM CBA3bIBAOTCA ApYr ¢ gpyrom, a T-PHK
yOanAeTCA. (cMm. npunoxeHue 4)

"Cnoeapb" onAa nepesoja C A3blKa HYKe0TUA0B Ha A3bIK aMUHOKMUCIIOT
Ha3blBaeTCA reHeTUYECKUM KOAOM. AMUHOKUCIIOT - 20, HYKNeoTnaos — 4,
4Yncno KombuHaumm n3 4 no 2 = 16, a ammHokmcnoT 20, NOSTOMY KOAUPOBKa
He ABYX, a TpexbyKBEHHaA, KaXkaaA TpoMKa HasblBaeTcA KoAoHOM. Kaxkaana
aMWHOKUCIIOTa KoampyeTca Tpema Hykneotngamm B MPHK (KoTopas, B
CBOI oyepenb, koanpyetca OHK).

B Tabnuue Ha pucyHke 60KoBble CTONMOLbI KOAUPYIOT SIEBYIO U NpaByto
6yKBY KO4OHA, BEPXHAA CTpoKa — cpeaHiolo. Hanpumep kogoH AUG
KOOUPYET aMUHOKUCNOTY METUOHWH. Yncno kombuHaumm u3 4 no 3 = 64, To
€CTb HEKOTOpPbIE aMUHOKMUCIIOTbI KOANPYKOTCA HECKONbKUMWN KOAOHaMU. Tpu
KOAOHA He KOAUPYIOT HUKaKY aMUHOKUCMIOTY, OHU Ha3blBalOTCA
TepMuHupyowmmun. Korga oHun nonagatotcA B MPHK, pubocoma
npekpawaeT CBOK paboTy 1 rotoBaA nonvnenTuaHasa uenb BblbpacbiBaeTcA
HapyXy.(cm. npunoxxeHne 5)

Tabnuua reHeTU4YecKoro koaa 6bina coctasneHa B 60-x rogax. Hayano
nono>xxwunu HupexHbepr n Mattento. OHM NbITaNUCb NPON3BOAUTL B
NPOBUPKE IKCMEPUMEHTBI HA KITETOYHbIX 9KCTPaKTax, K KOTOpbIM ObInn
nobasrieHbl UCKyccTBeHHbIe MaTpuubl PHK. B To Bpema cuntanoch, 4To
KOZOHbI, cocToAwme n3 ogHoro Hykneotuaa (UUU nnn AAA) He kogupytoT



aMWHOKKCIOTbI. HupeHb6epr n MaTtten ncnono3osanu nonnU-PHK (To ecTb
COCTOALLYIO TONbKO N3 ypauunoB) B Ka4eCTBE KOHTPOSIA B CBOUX OnbITax, HO
MMEHHO B 3TOM Npobupke npotwuna peakunA. Ctano AcHo, 4To kogoH UUU
KOAMPYET aMUHOKUCNOTY doeHmnanaHuH. 3aTtem 6binia coctasneHa Tabnuua
reHeTU4ecKoro Koaa.

eHeTuyecknin Koa yHmsepcaneH. OH OOUH M TOT Xe Y BCeX
MUKPOOPraHn3moB. ECTb HebobLLME OTNIMYMA B FEHETUYECKOM KO e
MUTOXOHOPUN.

Jinnuabl

OnpepneneHne u Knaccupukauma

JInnngel - obwmnpHas rpynna XuponogodHbIX BELLECTB, HEPACTBOPUMbIX B
BoAe. bonbWNHCTBO NMNNOOB COCTOUT M3 BbICOKOMOMEKYISAPHbIX XXUPHbIX
KACIMOT 1 TpeEXaTOMHOro cnupTta rmuuepuHa.

CogepxaHve nUnUaoB B pasHbIX KreTKax cuUrbHO Bapbupyetcs: ot 2-3% Ao
50-90% B KneTkax cCeMsiH HEKOTOPbIX PACTEHUN U XXMPOBOMW TKaHWU XXMBOTHbIX
COOTBETCBEHHO.

JInnnabl NpUcyTCTBYIOT BO BCEX, 6€3 UCKMNIOYEHUS KNeTKaX, BbINOSTHSAS
camble pasnnyHble PyHKUNN.
1) QHepreTnyeckas oyHkumsa. Hanbonee npocTbie 1 WMpokopacnpocTpa-
HEeHHbIe NUNUAbI UrPatoT PO UCTOYHUKOB SHEPTUMN.
2) 3awmTtHaga pyHKumA. bnarogapst HU3KoOM TeNNONPOBOAHOCTU, NMUNUAbI
MCMONb3YTCA Kak TENOM30NSALMOHHBLIN MaTepuan, Hanpuvep B
NOOKOXHOM >XMPOBOM Crloe€.

3) C1poutensHasa dyHKUKMS. Tak Kak nMnuabl BO4OHEPACTBOPMMbI, OHU
MCMONb3YTCA NPU NOCTPOEHUN KITETOYHbBIX MEMOBpaH.

4) PerynatopHas cdyHkums. MHorvme ropmMoHbl (Hanpumep ropMoHbI KOpbl
Ha[NOYe4YHNKOB) ABMNSAOTCA NPOU3BOAHLIMM NUMUAOB.

Knaccuukauyus nunudos.
B cooTBeTCTBMM C XMMUYECKUM CTPOEHNEM Pasnn4yatoT TPM OCHOBHbIE rpynmbl
nMnNnaos:
1) XKupHble KUCNOTbl N NPOAYKTbI UX (PEPMEHTATUBHOIO OKUCIIEHNS,
2) Muueponunuabl (cogepxaTt B Mofiekyrie ocTaTok rnuuepuHa),
3) Jlunngbl, He cogepXalume B MOreKysie ocTaTok rmuuepuHa (3a
NCKIIOYEHNEM COoelEeHEHUI, BXOOSLLNX B MEPBYIO rpynny).
Mo apyron knaccugukaumm (oHa npyBeaeHa Ha cxeme), nMnuabl
noapasgenstoT Ha HenTpanbHble Nunuabl, pocdonmnuasl U rMMKONMNNAbLI.



KOMMOHEHTbLI nnnuaoB

KVpHbIe KUCIOThI cogep>kaT B CBOEN MOJSIEKYSIe KUCIOTHYIO rpynny
-COOH( kapbokcunbHaa rpynna). 2KMpHbIMK UX Ha3blBaOT NOTOMY, YTO
HEKOTOpblE BbICOKOMONEKYNAPHLIE YEHbl 3TOM rpynnbl BXOAAT B COCTaB
»xnpos. Obwana popmyna >xxupHbolx kucnot nveet Bug R:COOH, roe R -
aToM BoAopoAa, Un ankunbHbln paaukan, Tuna -CH,, -C H, n nanee.B
nmnngax, pagukan R obbl4HO NpeacTaBneH AfMHHOM LEeNbLO YrinepoaHbIX
aToMOB. bonbliaA YacTb XXUPHbIX KNCMOT COAEPXKUT YETHOE KONMMYECTBO
aToMOoB yrnepoga, ot 14 go 22 (4awe Bcero 16 nnn 18). B npunoxeHum no
nmnnaam AaHbl PUCYHKKU, HA KOTOPbIX MOXHO YBUAETb CTPOEHME OBYX
Hanbonee pacnpoCTPaHEHHbIX XXUPHbIX KNCAOT. [1py NpoCcMOTpe PUCYHKOB,
COBETY0 00paTUTb BHUMAHWE Ha ANUHHbIE “XBOCTbLI” U3 aTOMOB yrnepoaa u
BOoAOpoOAa. YrneBoaopoaHble XBOCTbI MOSEKY ONpeaenAloT MHOrme
CBOWCTBA NUNMAoB, B TOM YUe N HepacTBOPMMOCTb B BOJE.

NHoraa B XXMPHbBIX KUCNOTax UMEKTCA 04HA UMY HECKOJIbKO OBOWHbIX
ceAasen (C=C). B aTom cny4vae >XnpHble KUCNOThbI, U coaep>Xalme nx nunuapl
Ha3bIBaOTCA HeHacbIWEeHHbIMU. COOTBETCBEHHO, T€ KUCNOTbI rAe ABONHbIX
CBA3EMN HET, Ha3blBatOTCA HAaCbIWEHHbIMW. HeHaCbIWEeHHbIE XXNPHbIEe
KUCMOTbI NSIaBATCA Npu 6onee HU3KMUX KUCNoTax, Hanpumep ofeMHoBan
KNCMoTa - OCHOBHOW KOMIMOHEHT ONIMBKOrO Macra - B 06bl4HbIX YCNOBUAX
ObIBaET XUOKOW, TOraa Kak cteapuMHoBaA KUCNoTa Npu 06blYHbIX YCNOBUAX -
TBepAaas.

BonblwaA YacTb NMNUAo0B - 3TO CMOXHbIE 3chmpbl cnupTa ravuepona.
[MOo3TOMY MX Ha3bIBAOT rNULEPULAMM.

CuHTE3 NNnnuaos.

Y rnnuepona nmeetca Tpu rugpokcunbHble rpynnbl (-OH), kaxkpaa s
KOTOPbIX CNOCO6HA BCTyNaTb B peakLUmMIo C XXUPHOW KUCITIOTOW, TO eCTb
06pa3oBbiBaTb CNOXHbIN 3dnp. O6bLIYHO, B peakumio BCTyNatoT BCE TPU
rMAPOKCUNbHbIE FPYNMbl rIMuepona (cxemy obpa3osaHus CII0XXKHOIro aghmupa MOXXHO
HauTU B MPUIIOXKEHNAX Mo unugam), NOITOMY NMPOAYKT peakKumn Ha3biBatoT
Tpurnnuepuaom. BUOCUHTES XXMPHbIX KUCOT NpoTeKaeT B uutonnasmMe, B
OCHOBHOM B MEYEHN, XXMPOBOWN TKAHN, NOYKaX, NErkKMx N MOMOYHbIX
»xeneaax. [aBHbIM UICTOYHUKOM aTOMOB yrnepoaa ABMAETCA rMioKo3a.

CsouncTtBa 1 yHKUUKN TPUrnMuepnaoB

Tpurnnuepunabl - camble pacnpocTpaHeHHbIE N3 NMNNAOB, BCTpedatowmxca
B Npupoae. VIX NpnHATO pas3aenATb Ha XXUPbl U Macna, B 3aBUCUMOCTU OT
TOro, ocTaroTcA Nn oHu TBepabiMu npu 20°C (KUPbI) UK UMEKOT XXUOKYIO



KOHCUCTEHUMIO NpKn 9TOM TemnepaTtype (macna). Temnepartypa nnasfeHnA
nmnuaa TemMm HUXXe, Yem Bblle B HEM A0S1A HEHACBILWEHHbIX XUPHbIX KNCHOT.

Tpurnnuepunabl HENONAPHbI 1 MO3TOMY HepacTBOpUMbI B BoAe. WX
NNOTHOCTb HMXXE, YeM Y BOAbl, MO3TOMY B BOAE OHWU BCM/bIBAIOT.
KanopnnHocTb NMNNAOB BbIlLE YEM Y YINEBOAOB, T.€. AaHHAA Macca nununaa
BblAENAET NP OKMUCIIEHNN BONbLUE SHEPTUK, YEM paBHaAA en macca
yrnesoga. OTo MOXHO OOBACHUTbL TEM, YTO B NUNMAax, No CPaBHEHMUIO C
yrnesogamu 6onbLue Bogopoaa u coecem mano kucnopoga. OgHum ms
NPOAYKTOB OKUCIIEHNA XXMPOB ABMIAETCA Boa. JTa MeTabonnyeckaa Boga
OYeHb Ba)kHa AnAa obutatenen NycTbiHU, Tak Kak XXMp 3anacaemMbii B UX
opraHmamax, Ucnonb3yeTcA UMEHHO AS1A 3TOW Lenu.

Yrnesopabl

YrneBogamum HasbiBaoT BellecTBa ¢ obwen dpopmynon Cy(H-0),, rae y n x
MOryT MMETb pa3findHble 3Ha4YeHnA. HasBaHue “yrneBobl” oTpaxkaeT TOT
dhakT, 4TO B MOJeKyfax aTUX BeweCcTB NPUCYTCTBYIOT aTOMbl BOgOpoAa U
KUCopoaa B TOM >XX€ COOTHOLLEHUN, YTO N B MOJSiEKyNnax BoAbl. Yrnesoabl
noapasaenAT Ha TPW rnaBHbIX Knacca: MOHocaxapuabl, ancaxapuabl n
nonucaxapuibi.

/ Yrnesopasl \

MpocTbie CnoxHbie
MoHocaxapuabl: MNonucaxapuabl

* INOKO3a [lepepapnBaembie:
+ bpykKTO3a *Kpaxman

» ranakrosa * FANKOreH

* NEKCTPUHbI
Hucaxapuipbi:

* caxaposa HCHCDOBapMBaGMbIGZ
* NaKkTo3a *Kner4yartka
*NeKTHbI

*Uennnosa



CuHTES3 yrneBonos

B >XXMBOTHbIX OpraHm3max, yrnesoabl HanpAMYo HE CUHTE3UpPYoTCA.
BuocnHTEes - HauMHaeTbCA B POTOCUHTESNPYIOLMX U XEMOCUHTESNPYHOLLMX
opraHnamax. NNoapobHee OCTaHOBNIOCb HA (POTOCUHTEZUPYIOLNX - ATO
pacTeHnA (BbiCLUME N HU3LLME) U CUHE3ENEHbIE BOAOPOCN. B HMX
npoucxoamnT POTOCUHTE3, 06pa30BaHNE BbICLUMMU PACTEHUAMM,
BOOOPOCAAMN, (POTOCUHTEIMPYIOWMMN BAKTEPUAMUN CAOXHBIX OPraHUYeCKMX
BELLECTB, HEO6X0ANUMbIX ANA XMU3HEeAeATENbHOCTM KaK CaMnX pacTeHUN,
Tak N BCEX APYrnx opraHn3mMoB, N3 MPOCTbIX COEAUHEHUN 3a CHET SHEpPrum
cBeTa, nornowaemoun xnopodounnomM 1 gpyrumm ooTOCUHTETUHECKNMN
nurmeHTamm. OanH U3 BaKHenLWnX 6Monorm4ecKkux Nnpoueccos, NOCTOAHHO U
B OrPOMHbIX MacliTabax coBepLlaloMNCA Ha HaLen NnaHeTe.

CymmapHoe (M 04eHb CUIbHO YNPOLLEHHOE) ypaBHEeHE (POTOCUHTE3a
BblpaxkaeTcA cneayowmm obpasom:
6CO, +6H,0=CH O, +60.,.

Tam o6pasyeTbCA MHOMO NPOMEXXYTOYHbIX OpPraHMYeCcKnX KUcnoT. MNpu
ncnonb3osaHun B ®otocnHTede Tonbko CO, n H O obpasytoTca yrnesosbl.

N3 npocTbix yrnesonoB obpasyoTcA 6onee cnoxHole (caxapo3sa,
PpYKTO3a, KpOXMan v Nnpo4me), KOTopble BbINOMHAKT PYHKLMK
"nonrocpo4HbIX" 3anacHbix BewecTB. Monekynbl yrnesonos - 60nee-meHee
YHUBepcanbHbl ANA BCEX OPraHM3mMoB.

Monagaa B reTepoTPOHbIE OpraHM3Mbl - YyrineBoabl N 6enKu
pa3bupatoTcA Ha cocTaBHble YacTu. N u3 Hux nnbo cobmnpatoTcA cBou
Mosiekysbl, Mn6o aobbiBaeTcA aHEPrnA AnA XXN3HEHHOBAXXHbIX NPOLECCOoB.
YrneBoabl MOryT NepecuTe3npoBaTbCA B XXUPbl U KUCOTbI.



NMpuno)xeHua
CuHTE3 6€/1KoB

lNpwnnoxeHne 1

Pubocoma cocToMT M3 B0NbWOKA M Manoi
cybbeguHMLEL.

OcHoBy CTPYKTYPBI Kaxa ol cybbegMHMLbl
COCTaBNAET CNOxHbIM 06paszom ceepHyTan pPHK.

bonbwasn Manasn

SHELEaRRLE “CHOLeRR K kapkacy 13 pPHK npucoeguHamTea

pUBOCOMHbIE BENKK.

bl

o

25 | 4
-{fém u MPHK

BropuyHas M TpeTHYHaAA CTPYKTypa CTpyKTYpa MaJoii
pPHK manoi cybbeauunupl Cy ObeHMEIIIBI

(no Wimberly et al., Nature 2000, 407: 327-339)



lNpunnoxeHne 2
CTPYKTYPA TPHK
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[TpunoxxeHne 4

MEERS, CHUHTE3A
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lpunoxeHne 5
BTOPO W H Y KNEOTW ]
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= UUC Phe UCC Ser S |UAC Tyr O |UGC Cys C
= UUA Leu UCA UAA Term |UGA Term |A ;t
@) UUG  Leu UcG UAG Term |UGG Trp W |G —
W C |[cuu Leu CCu CAU His H | ccu u (o
E cuC¢ Leu L [cCcC Pro P |CAC His CGC Arg C g
; CUA Leu CCA CAA Gln Q | cea A ¥
CUG Leu CCG CAG Gln CGG G ;
% B |auu Ile ACU AAU Asn N | AGU Ser u |
5 AUC Ile I |ACC Thr T |AAC Asn AGC Ser c (=
o AUA TIle ACA Aan Lys K |aAGA Arg R | A k=
g AUG Met M | ACG AAG Lys AGG Arg G ﬁ
G |Guu wval GCU GAU Asp D | GGU U [+

Guc val ¥V |GCcCe Ala A |[GAC  Asp GGC Gly G |C

GUA Val GCA GAA Glu E | Gea A

GUG Vval GCG GAG Glu GGG G

B Tabnuue Ha pucyHke 60KoBble CTONOLbI KOOUPYIOT NIEBYIO U NPaBYHO
6yKBY KOOOHa, BEPXHAA CTPoKa — cpeaHiolo. Hanpumep kogoH AUG
KOAMpYyeT aMUHOKMUCIIOTY METUOHMH. Yncno kombuHaumm ns 4 no 3 = 64, 10
€CTb HEKOTOpPbIE aMUHOKMUCIIOTbI KOANPYKOTCA HECKONbKUMWN KOAOHaMU. Tpu
KOZOHa He KOOUPYIOT HUKaKYo aMUHOKUCIOTY, OHU Ha3biBaKOTCA
TepmuHupytowmmn. Korga oln nonagatotcA B MPHK, pubocoma
npekpatiaeT cBOK paboTy 1 rotoBaA nonvnenTuaHasa uenb BolbpacbiBaeTcA

HapyXy.



Jinnuasbi
lNpunoxexHne 6

OCHOBHHE THNbl NMPHPOAHBIX NHMHAOB
HedtTpanbnoue NHANKAN

Bockw [ nnuepwan (gﬂglb"hle NHAK AL
rpt_ oI = QUKD BNKNA
(R,R'- anwun, CH,—OR (R,R'R"- auws w H) KK annne'nnn.
anKewwn) | [Inasmonoren 8
RO=(H (R -1- anxenun, RyR" - aunnw) n=0-4)
i H=OR"  AsKWnAWAUKAT AHUEPHAY H,—OR
OR (R- anwun, RR"- aunny) (Eu,).
DOCQONKHNANKAY Hy-OF
(R,R'~ aumn, ankun wan anKenun)
mocmocmnuronunnnu -Docdor nHUepHAN
HOH H,—OR DocParuaAnnxonuky X =CH,CH,N(CH,),
H DocQaTHANAITAHONAMNNE X =CH,CH,NH,
H,—op—ox Hy—OP—0x DOCPATHANACEPHHE X =CH,CH(NH,)COOH
4-  Oocgarmamaranuepuus X=CH,CH(OH)CH,OH
Caunr DocParHARNKHOINTYE X~ HHOINT
e °""9"""" Qocatnaosse K-Tw  X=H
X=CH,CH,N(CH,), Nu30Q0CPO AMNKAN  R'=H
QocporoannnAu [nonvrue QocgoAxnna QocpatnanAT AHUEPHHE
(X - rakue we, xax s AMKKOKKCAOTHUE 3PHPH
CH,—OR '
0 ‘ -
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X=NH,, NH,CH,, NH(CH,),, N(CH,),

["HKONKWNHK AN
(R, R~ aunn, ankun waw anxenwa)
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3aknovyeHue

B npouecce HanucaHuAa pedeparta, A y3Han nogpobHee o
TOM 4YTO Takoe MeTabonnM3m, Kak NponxoaaT peakumnu
mMeTabonmama B OpraHn3me n Kakme ydeHble 3aHMManmcb
N3y4eHnemM Cux peakumn.

A y3Han MHOro HoBOro o npoueccax, NPoTeKaLWnNX B
KNeTKe Ha MOJIEKYNAPHOM ypoBHe. Hanpumep, A nayuun
nogpobHen cuHTE3 6enka, NMMNUOoB U YrresonoB.

Ha coBpeMeHHOM aTane pasBuTUA HayKn criegyeT
6onblle BHUMAHMA YOENATb OPraHM3My Kak Liefiomy,
CBA3bIBaTb NpoTeKaroLmne NPoLECChI C ero
dYHKUMOHMPOBAHMEM, MOMHUTb O TOM, YTO Halla KOHeYHas
Lieflb COCTOUT B MOHUMaHUM CTPYKTYpPbl U YHKLUKUA
opraHu3ma B LieSIOM Ha OCHOBE 3HaHUM 06 OTAESbHbIX €ero
cucTemax.
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