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20 aMMHOKMUCNOT, BXoAALMNX

B cocTaB OenkoB, U UX O0OO3HaYeHue

Three-letter One-letter Three-letter One-letter
Amino acid abbreviation abbreviation | Amino acid abbreviation abbreviation
- Alanine Ala A Methionine Met M
Arginine Arg R Phenylalanine Phe F
Asparagine Asn N Proline Pro E
Aspartic Acid Asp D Serine Ser S
Cysteine Cys C Threonine Thr i
Glutamine Gln Q Tryptophan Trp W
Glutamic Acid Glu E Tyrosine Tyr Y
Glycine Gly G Valine Val V
Histidine His H Asparagine or Asx B
[soleucine [le [ aspartic acid
Leucine Leu I Glutamine or Glx Z
Lysine Lys K glutamic acid




YHuBepcarnbHbIN FeHeTU4YeCKUmn Koa




CuvHTe3 0enka B KIneTke

o]

3 Il

ﬁ —C—+CHR——Amino acid
Ester bond 2 NH3

cH

B

uB

g i tRNA

ul molecule

cH

Intramolecular
base-pairing

mRNA 5 G-¢-c 3

«3apshkeHHasi» aMUHOKUCNOTOMN
TPHK

Komnnekc pubocoma-mPHK- . Mem6paHa KneTtku
6enok




B cocTtaB 6enkoB BXoaAaT
L-cTepeon3omMmepbl aMUHOKUCIIOT

COO~

L-Alanine D-Alanine



HenonapHble anudaTnyeckne aMMHOKUCNOTI

Nonpolar, aliphatic R groups

?00 ;
H3ﬁ—(IJ—H

H

Glycine

COO~

g
H;N—C—H

Leucine

(|100‘
H,,ﬂI—(l:—H

CH;

Alanine

COO

CHj
Methionine

HaﬂI—CIJ—H

(IIOO‘

CH
CI/-I3 \CHS
Valine
COO~
H3N—<|J—H
H—cl:—CH3
CH,
CH,

Isoleucine

S containing

'MuuuH, anaHWH, BanvH, NnenuuH, nsonenuyuH, MeTUOHUH

R-rpynna



ApOMaTVI‘-IeCKVIe dMNWHOKUCIIOTDbI

PeHnNnanaHnH, TMPO3UH, TPUNTOaH

R groups are nonpolar

Aromatic R groups jiisnhobic)

C|JOO (|JOO_ CIJOO
H31\'I—<|3—H HBKI—CI:—H H31<T—(|3—H

CH, CH, (lng

C=C\H
NH
Phenylalanine  Tyrosine Tryptophan
Y
N

Can form H bonds



nOHﬂprle, He3adpAXeHHble aMNHOKUCTIOTbI

CepVIH, TPEOHUH, UUCTEUH, NPOJINH, acnaparvH, rmnyTaMmH

Linknnyeckas

Polar, uncharged R groups

?oo
lﬁﬁ—?—H
CH,OH

Serine

COO~

C
HQItI/ g

| it
H,C

CH,

c00"
Hgﬂl—(I:—H
H—C—OH

|
CH;

Threonine

Asparagine

?oo-
Haﬁ—(ll‘—ﬂ
CH,

I
SH

Cysteine
S containing
CI‘rOO_
Hsﬁ—(I:—H

™

Glutamine




[TonoxuTtenbHO 3dpAXKeHHblIe aMUHOKUCIIOTbI

JIN3WH, aprmHnH, rMCTUAMH

Positively charged R groups
(IJOO" (IJOO— (|JOO'
HSKI—(IJ—H H31§1—(13—H HSN—(IJ—H
?HQ (I:Hz (l)H2
CH, CH, C—NH
| || CH
CH,, CH, V4
C—N
CHy NH H
+NH, C—NH,
NH,
Lysine Arginine Histidine




OTpuuaTenbHO 3apsiKeHHble aKMMHOKNCNOThI

AcnapaerOBaﬂ KUCNOTa, NMyTaMnHOBasA KUCJ10Ta

Negatively charged R groups

CO0~ CO0"~
H,.N—C—H  H,N—C—H
CH, CH,
CO0~ CH,
CO0~

Aspartate Glutamate




HecTtaHpapTHble aMUHOKUCIOTDI

4-rnapPOKCUNPOSINH, 5-rMAPOKCUNUN3NH, 6-N-MEeTUNITU3UH,
v-Kapbokcurnytamart v 4eCMO3UH

H
H.C ._:Nf,( 'H—COO
H H

4-rnapoKCUNPOnnH

H_-,I':I—CHZ—{FH—CHZ—CHQ—LFH-—COO
011 "NH,

5-rmapokcunm3nH

CH;,—NH—CHy;—CH,—CH.— CHy,—CH—COO
'NH,

6-N-mMeTnnn3uH

H:

'l;‘.l.'](]’
00C—CH—CH; —(I;'H—CUU

NH,
s kapGokeurnyTam

ar

tcﬂgh

¢
H;—,N'f {Imo

Jlecmo3uH

rizHﬂ

o0




HeCTaHﬂapTH blé dAMNHOKUCTIOTbI

HecTtaHpapTHble aMMHOKUCIIOTLI NOABNAIOTCS B 6enkax B pe3ynbrare
NOCTTPAHCNSALUMOHHON MoandUuKaumm

HYDROXYLASE + Ascorbic Acid

Glycine

AT Hyrdroxy Proline "SUE LA L

‘rFormation of Triple Helix Strands of Collagen

.

Eldngém’on of collagen | and collagen | Strands

'

Cross linking of collagen to fibroblast.

Cneumndunyeckasa nocrnenoBaTenbHOCTb aMUHOKMUCIOT, BKITOYatoLLas
rmapoKcUnponuH,obecneynBaeT obpasoBaHmMe NPOYHOM Cnnpanu Konnarexa.



B HacTosILee BpeMsl YyCTaHOBIIEHO, YTO FeHETUYECKN KOQUPYHOTCA 22 aMUHOKUCTIOTbI

21-A 1 22-4 aMUHOKUCINOTbI - 3TO CEeJIeHOLUUCTENH U NMUPPOSIU3UH

Ha._ N HzN HQ 0 NH,
H__ ! X f'llH N ‘;H_ _-.O r_‘L__:ﬁO ’,-*‘__‘:_’J" — Tf:' ,
A OH - HY H, H ¢
HN" ™y N \L” ‘f‘H 0 / 0" [ Pl
“-.' HaoN~ e H.NT HN™ F HzN
I L A L T i
H H
oH OH OH
L-Alanine L-Arginine L-Asparagine L-Aspartic Acid L-Cysteine L-Glutamic acid L-Glutamine
M, f . T
Pl IOH r"J —NH > H < ;T H, j . f-’.;::;-:_r"»“.
iz H[ '-b)‘ OH H-N o H_"x[» DM H Nf}{‘ AOH H‘-I oM
O Ho -“I’&U H;N’I H_, 2 g HaM ,;I, 2 ‘g HaN" ”f, .
OH O O
Glycine L-Histidine L-Iscleucine L-Leucine L-Lysine L-Methionine L-Phenylalanine
- i
H HQ d N A \
H’ /O H o 4_': ¥ . “u_-_"
A D J OH A T H:./
HgN HzN \’r ' / JOH L HNT <O
OH HiN™ Sy : [g 2 “
O 5 O
L-Proline L-Serine L-Threonine L-Tryptophan L-Tyrosine L-Valine
H3e
jﬁ:_@\l Q : - "
Yy Ao The 22 Amino Acids of
H,C 0 HH 2 :
0 Life on Earth
L-Pyrrolysine L-Selenocysteine




CeneHouucTeuH U ceneH

CerneHouuCTeNH CUHTE3NpYyeTCH HenocpeacTBEHHO Ha cneunanbHon TPHK
KoaupyeTtcsa cTon-kogoHoMm UGA. OH BXxoauT B cocTaB 0epMeHTOB
oKcuaopeaykTas, KoTopble UrparoT BaXKHYIO Posb B HEMTpanusaumm akTUBHbIX
dopm Kucnopoga, KoTtopble CNOCOGHbLI NOBPeXAaTh MHOIMMe KrneTovHblie
CTPYKTYpbI. [l03TOMY ceneH Heo6xoaum Ans 340poBbA YenoBeka. CuHrTes
cerleHoOUMCTenHa 3aBUCUT OT NPUCYTCTBUA CesieHa.
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S & Hedocmamok ceneHa Moxxem

SELENIUM

YBenninTb PUCK BO3HUNKHOBEHWA PaKa MNpocTarhl,
NNIETKNX N TONCTOrO KNLLEYHMKa

Bbi3BaTb HapyLUeHNe PenpoayKTUBHOW PYHKLWN
YBENMMUUTb PUCK BUPYCHbIX NHPEKL NN
CnocobcTBoBarhb Pa3BUTUIO 3ab60/1eBaHU cepaua.
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OOpasoBaHue nenTUOHOU CBA3U

¥ F¥
HSN—CH—c—pH + H—+—N—CH—COO_

o

\ l |
H,N—CH—C—N-—CH—CO00




He3ameHMble aMUHOKUCIIOTLI

O6sa3aTenbHO AOMKHbLI MOCTYNaTh B OPraHN3m YyesrioBeKka ¢ nuuien

JIn3wuH (LYS)

MeTUOHUH (MET) APrUHWUH Y TUCTUAMH MOTYT CUHTE3UPYIOTCS
B OpraHM3me YernoBeka U1 sIBAsIoTCS

TpeOH UH (TH R) HE3aMEeHUMbIMUN ONSA OEeTEN.
U3onenuuH (ILE)

JlenumH (LEV)
BanuH (VAL)
TpunTtodaH (TRY)
PeHunanaHuH (PHE)
ApruHuH (ARG)
'ncTtnout (HIS)



3aMeHnMble aMUHOKMCHOTbI

[ MuuunH (GLY)

AnaHuH (ALA)

CepuH (SER)

MponuH (PRO)

LiucteunH (CYS)

Tpo3uH (TYR)

nyTamuHoBasn Kucnota (GLU)
nyTamuH (GLN)
AcnaparnHoBasi Kucnorta (ASP)
AcnaparuH (ASN)



OOpasoBaHue 3aMeHUMbIX aMUHOKUCIIOT
B KNleTKax MJ1IeKonmuTaroLmx

AMMHOKHMCOTA Kak obpa3yetcs

AnaHvH TpaHcamuHupoBaHue nMpyBaTa
AcnaparnHoBast KUcrnorTa TpaHcaMuUHUpOBaHMe oKcanoaueTaTa
AcnaparuH AmMngupoBaHue acnaparmHOBOU KUCNOTbI

LHucteuH TpaHccynbypauusa METUOHUHA

myTammnHoBasi KUcrnoTa AMUHUpOBaHUe a-KeTornyTtapara

mytamuH AmMmngupoBaHue rmyTaMMHOBOMN KUCHIOTbI
CepuH U3 rugpokcunupyBarta

MmMuuuH TpaHcmeTUnMpoBaHue cepuHa

NMponuH U3 rmyTamaTa nnv opHUTUHA

Tnpo3unH 'mppokcunupoBaHue peHUNanaHUHa




AMMHOKUCNOTHbIN cOCTaB CyMMapHOro 6erka
pas3nnyeH y pa3HbIX OpraHM3MoOB U 3aBUCUT
OT Bo3pacTa.

Haunb6onee cywecTtBeHHOe pa3nnyine B aMMHOKUCIIOTHOM COCTaBe
CyMMapHoro 6ersika HabnrgaeTca y pacCTeHUn N XKUBOTHbLIX.

B pacTutenbHbIX 6enkax, Kak npaBusio, CyLeCTBEHHO MeHbLue
He3aMeHMMbIX aMUHOKUCIIOT, YeM B 6enkax 4yenoBeKka U XKUBOTHbIX.

B cBfi3n ¢ 3TUM pacTuUTerNbHbIe KOPMa XXUBOTHbLIX AJ1A NPUAAHUA UM
Oonbwen nuTaTenbHOM LEHHOCTU 6anaHCcUpyOT, Ao0baBnNAA
He3aMeHMMble aMUHOKUCIIOTbI, B NEepPBYIO o4epenb, JIU3UH,
METUOHMH, TPEOHUH M TpunTodaH.



Cnoco6bl nony4YeHUst aMMHOKUCIIOT

1. Tmpgponunis benokcopgepxawmx cyocrtpartoB
2. XMMMNYECKUUN CUHTE3
3. XUMMKO-3H3NMATUYECKUN CUHTE3

4. Mukpoobuonornyeckum cCuHTe3



1. 'maponus 6enokcopepxawmx cyobcrparoB

AMUHOKUCNOTBL NOMYyYaroT B pe3ynbrate ruaponusa 6enokcoaepxawmx
cybcTpaTtoB ((pepMeHTATUBHBIU UNU KUCNOTHBIU MMAPONU3)

Benokcopepxatlime cyocTpaTbl:
e Msico
e Monoko (Ka3euH)
e CemeHa 6060BbIX KynbTYyp (coS)

KucnotHbin rmpgponuns 6enka oobIYHO NpUBOAUT K 0Opa3oBaHUIO CMecu u3s 18
L-aMWUHOKUCIIOT.

HepocTtaTku meTtoAaa:

e [loporoe cbipbe
e TpyAHOCTb BblAeneHns oTaeNbHbIX aMUHOKUCIIOT U3 NOJTy4YeHHON CMEeCH.

MeToa ncnonb3yeTcs B TOM Criyyae, Korga cbipbeé 6pocoBoe — (oTxoAabl
npousBoAcCTBa).

B Kutae HanaxeHo npou3BoAcTBO L-uuctenHa (3000 T) U3 YenoBe4YeCKOro Bosioca.



2. XUMMNYEeCKUU CUHTE3

AMUHOKUCNOTBI CUHTE3UPYHOTCA XUMUYECKU Ha OCHOBe onpeferniéHHbIX
(He 6uoreHHbLIX) coeanHeHU, OBLIMHO B HECKOJSIbKO 3TAMOB.

HepocTtaTku meTtoAaa:

» XMMUNYECKMI CUHTE3 TPebyeT AoporocTosLiero o6opyaoBaHus, ocyLLlecTBNsAeTcs

NMPU BbICOKUX TeMNepaTypax u AaBJieHUN.

* icxoaHble coeaMHEHUsA MOTYT ObITb TOKCUYHLIMU UNU . (oor
arpecCcUBHbIMM, ONacHbLIMU ANs paboTatowero nepcoHana. | ™= (° W= "

» B npouecce npousBoacTBa o6pasyloTcs BpeaHble oTXoAbl, " é;OH HO_EH_H
3arpsisHAOWMe OKpyXaloLlylo cpeay. Lopamge  Lndsho-apgem

» [Mpn XMMUYECKOM CHMHTE3€e NoslyyaloT paLeMU4ecKyro cMmecb COOH COOH
D,L-aMUHOKUCIOT. B crnyyae HeKOTOpbIX aMUHOKUCIIOT H G, H-—%}—NHz
(HanpumMmep, TpeoHMHa) CUHTe3npyeTCca 4 U3OMepa, U3 Ho—c::—H it
KOTOPbIX TONMbKO OAUH OMONOrn4eckn akTUBEH. e = S

MeToa ncnonb3yeTca Afisl CMHTE3a He MMeKLWero CTepeonsoMepoB rMuuuHa
(AMMHOYKCYCHOM KMCIOThI), @ TaKXKe MeTUOHUHA, NOCKOJIbKY B OpraHusme
YyenoBeKa U XXMBOTHbIX D-METMOHMH NpeBpaLlaeTcsa ¢ NoMowbio hepmeHTa
pauemasbl B L-METUOHMH.



3. XUMUKO-3H3NMATUNYECKNUN CUHTE3

CuHTe3 ocylecTtenseTca B Asa 3Tana. Ha nepsom atane nonydarot
npeAwWwecTBeHHUK AMUHOKUCNOTLEI, Hanpumep Kapb6OHOBYHO KUCNOTY.

Ha sTopom 3Tane 370 npealwecTBeHHUK NpeBpaliakoT ¢ NOMOLBIO (PepMeHTOB
MUKPOOPraHU3MOB B COOTBETCTBYHOLWYHO L-aMuUHOKUCNOTy.

HepocTtaTku metoaa:

e [lepBbIX 3TanN — 3TO XUMMUYECKNN CUHTE3 NpeaLllecTBEHHUKA, CO BCEMU
0COOEeHHOCTAMMU 3TOro meTtoAaa.

B pAAe criydyaeB CUHTE3 npeawecrtBeHHUKa u ero nocrieayrwliljee npeppaweHue B
dMUHOKUCTIOTY ABNAKOTCAH pr,EI,OéMKMMVI n AOpOorocrtosALlinMn.

MeToa ncnonb3yeTcs AnA Nosly4YeHus L-acnaparmHoOBOU KUCIOTbI U3 hyMapoBOU
KMCNOTbl M aMMMaka B npucytTcTeumn depmeHTa acnaprasbl. ACTOYHUK (hepmMeHTa -
MMMOOUIIM30OBaHHbIE KNEeTKN 6aKkTepuun, Hanpumep, Escherichia coli nnwu Serratia
marcescens. AHANOrMYHbLIM OOpPa30M U3 KOPUYHOU KUCITOTbI B NPUCYTCTBUM

KITeTOK APOXCKEeU nonyYaroT L-heHunanaHuH.



4. MMKpOOMONOrm4eCKUm CUHTE3

TTpu npamom MUKPOBUONOrUYECKOM CUHTe3e CneLuanbHO MosyYeHHbIe
6akTepumn-nNpoAayLIeHTEI NpU pocTe Ha XUAKUX CpeAax MPOCTOro Cocrasa
nNoTpebnaroT UCTOYHUKU Yrnepoaa U asoTa, a B3aMeH BbIAensaloT B cpeAy
LileneByt0 GMUHOKUCIIOTY.

lNMpeunmyuiectBa meToaa:

e MukpoopraHu3ambl CUHTE3UPYIOT OMONOrM4YeCcKu akTUBHbIE L-aMUHOKUCIIOTbI.

e Ucnonb3yeTcAa cpaBHUTENbHO NpocToe 0bopyaoBaHue.

* Acnonb3yrTcslt BO30OOHOBMNSIEMble ChIPbE U NMPOCTble MUHEeparibHble COMNMU

e OTX0AbI NpOM3BOACTBA HebonbLuMe. BO3MOXHO opraHusauusa 6e3o0TxogHoro
3KOJIOrmM4eCcKn YncToro npouecca.

e [Mpouecc bMocuHTE3a OCyLLEeCTBNAETCA NPU HEBbICOKMX TeMnepartypax u
NPOU3BOACTBO He COMPAXEHO C CepbE3HOU ONAaCHOCTbLIO ANA pabdoTarowero
nepcoHana.

C nomMoLbL0 MUKPOOUONOrM4eCcKoro CUHTe3a cerogHsa nosy4yarotT MHorme
3aMeHNMbIle U He3aMeHUMble aMUHOKUCNOTbI: ryTaMUHOBYHO KUCTIOTY,
FIN3UH, TPEOHWUH, TpunTohaH, aprmHuH, fIeMUnH, N3051IeULUH, BasiluH,
deHunanaHuH, nponuH, cepuH. B npouecce pa3paboTkn U NpoAYLEHTbI
ApPYyrmx aMMHOKUCHOT.



Mukpobuonornyeckmm cuHTes

5 CEMENCTB aMUHOKMUCIIOT Ha OCHOBE UX NMPONCXOXOEHUA B NnpoLuecce bnocuHTE3a

AM WHOKUCIOThI = - ['l'ryp!ophanJ E'msimj U’henylalaninc]
CUHTEe3NPYyrTCH =
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Mukpoobunonornyeckm CuHTe3

BakTepun cnocobHbl CUHTe3upoBaThb Bce 20 aMnHokucnot. Ho cuHTes Kaxaow
aAMMHOKUCIIOTbI MU €€ KOHLeHTPaLUM1aA B KJleTKax CTPOro perynupyercs.

Perynsauus ocyuwecTBnseTca Nno MeXaHU3My ob6paTHOM CBA3U C NOMOLLbHO:

® PETPONHIMONPOBaHNSA — NOAABSIEHNSA aKTUBHOCTMU KNKoYeBOro oepmeHTa
OAHMUM KOHEYHbIM NPOAYKTOM;

® COBMEeCTHOrIo pETpOVIHI'VI6VIpOBaHVIFI — noaaBJsieHnsA aKTUBHOCTU KJTK0O4eBOIo
(bepmeHTa ABYMA UITN HECKOJIbKUMU KOHEeYHbIMUM NPOAYKTaMW,

® penpeccuu unu atTreHyauum — nogaBrieHUA 3KCNPeccumn reHoB (T.e., B
KOHEYHOM UTOore - CUHTe3a (hepPMEeHTOB), KOHTPOSMUPYOLWNX AAHHbIN
OMOCUHTETUYECKUN NYTh;

° COBMECTHOM penpecun unu aTteHyauuu;

* aKTMBaUMeUu Unu nopaBreHUEM TPaHCNOPTa aMUHOKUNCIIOTbI B KIT€TKY U U3
KINeTKW.

Cenekuus perynaTopHbIX MyTaHTOB, Y KOTOPbIX HApPYLUeH MeXaHU3M
pPeTPONHIrMOMpoBaHUA U pernpeccun ABNAETCA BaXHbIM MPUEMOM NOJTyYeHUs
LUITaMMOB-NpPOoAYLEeHTOB aMUHOKUCTIIOT. B HeKOoTopbIX criy4yasiX o4eHb BaXXHO

C caMoro Hayarna aKkTuBMpoBaTb TPAaHCMNOPT aMUHOKUCIIOTbI U3 KNETOK (3KCnopT
aMUWHOKUCIOTbI).



ycrnoBusix gedouumta 6MoTMHa MHAYLUMPYETCS akTUBHbBIV BbIOPOC rmyTamMmara u3 KrneTku.

Mukpoobunonormnyeckm CuHTe3

[TlepBas aMMHOKMUCIIOTA, KOTOPYO CTanu rnosiydatb Ha OCHOBE MUKPOOPraHM3MOB —
rmyTamMuMHoOBas KUcrioTa (LUtaMmmM-nNpoayueHT - Corynebacterium glutamicum).
OTa bakTepus - NPUPOLHbLIN ayKcoTpod no BMOTUHY. [Npn KynsTUBMPOBAHUM B

Cxema nonydeHus rnytamara HaTpusi C MOMOLLbI0 hepMeHTauum
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MukpoOunonornyeckmm cuHTes

BuocuHTes nuaunHa y Cor. glutamicum perynupyeTcsl ¢ MOMOLLIbI MexaHn3Ma COBMECTHOTO
MHIMOMpoBaHus Lys + Thr acnapTaTkMHasbl U Thr - romocepunaernaporeHasbl. [ns cosgaHus
npoayLeHTa N3vHa BBOASAT MyTaLuMio, OrOKMPYHOLLYO CUHTE3 Thr, UMK Nony4atoT MyTauuio,
HapyLUlaloLLYyo PETPOUHIMOMpPOBaHMe. Takas MyTaLms NPpUaAaéT YCTOMYMBOCTL K aHanory Lys.

[T T T T T e i m -1
AKL_ HS]%'_ Briok cuHTesa Thr !
Asp —Op  Asp-P —p AsA —O—» Hom —O—p Hom-PJ—bThr —» e

AN l A
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E i | NHg*

L ___________________ ! v Lysine

Lys e Met
MomeHT ncuepnaHums -0
=0
TPeOoHWHa 13 cpeabl Glucoss  Pegtide HN
Lysine <s
NHg*
Metabolism  Hydrolysis
* lr Aminoethyleysteina
i« Amino acid
Biosynthesis - Constituents CTpyKTypa nuanHa u
T K\. v ero aHanora A3L,
L-Lysine

"~ Star glucose feeding

Time L-Lysine AKCNopTep NMU3MHA



Mukpoobunonormnyeckmn CUHTe3

Perynaumna onocunHtesa TpeoHUHa y Escherichia coli

PeTponHrnébupoBaHue

ACMNAPTUI- ACMNAPTAT rOMOCEPUH
ACMNAPTAT — — —— NOMOCEPUH —— —— TPEOHWH
OOCDAT NOonNYANbAeErng DOOCDAT
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PeTponHrnbnposaHne acnaptaTtkmHasbl, NpoayKTa
reHa thrA, ocywecrtBnaetca y E. coli TPEOHUHOM.
ATTeHyauma TPEeOHMHOBOIO OrNepoHa Ha y4YacTke
npomMoTopa NponucxoanT Npu ogHOBPEMEHHOM
yBENMMYeHnn cogepxaHns B KrneTke TPeoHUHa U
n3onenymHa.
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Mukpoounonornyeckm CuHTe3

MonyyeHue npoayLeHTa TPEOHNHA TPAaAULMOHHbIMU MeToA4aMu

lNMpepBapuTternbHbIe 3Tanbl NONYy4YeHUNA MpoAayKkumnsa TpeoHnHa
npoayueHTa TPeOHUHA:
® UCXOAHbLIN WTaMM E. coli 0,0

® ceNleKuMa MyTaumm yCTOMYMBOCTM K aHarnory
(Hapywarowen peTpouHrnompoBaHue Knro4veBoro oepmeHTa) 0,5r/n

® HapyLleHue penpeccuu (aTTeHyauuun) thr-onepoHa
(BBeaeHMem MmyTaumun, 6oKMpyroLien CUHTE3 U30NnenLmnHa) 5r/n

B panbHenwem Ha OCHOBE NOJTyYEHHOro WTaMmma BriepBble B MUpe C MOMOLLbIO
MmeTtoaa pekoMbuHaHTHbIX OHK (reHeTn4yeckon nHxxeHepuu) obin nony4veH
3adpheKTUBHbIN LUITAMM-NPOAYLEHT aMUHOKUCIIOTbI (TPeoHMHa). C 3Tou uenbio
TPEOHUHOBLIN ONEPOH (reHbl thrA, thrB, thrC) U3 aToro wiramma KNnOHUpoBasnu B
MYJIbTUKONMUMUHBLIN BEKTOP U NMOSTYYUNM NNasMUaHbIN NPOAYLIEHT. 9TO NPOU3OLLSIO
Bo BHUU reHeTnKn u cenekumm npombilineHHbIX MukpoopraHuamoB (CCCP) B 1978
r.



Mukpoobunonornyeckm CuHTe3
[MnasMmMaHbIN WITAMM-NPOAYLIEHT TPEOHUNHA

e TPEOHMHOBLIN OMNEPOH E. coli, HECYLLNW reHbl thrA, thrB v thrC ¢ MyTaunen B reHe
thrA, Oblf1 BCTPOEH B Nnasmuay pBR322.

e [lony4YeHHyo pekoMONHaHTHY0 Nnasmuay pYN7, KOTOPYH BBENU B KNETKM
6ecnnasmMuaHOro npoayLeHTa, Nony4YeHHoro paHee. B pesynksrarte 6bin co3gaH nepsbii
PEKOMOUHAHTHBIN LUTAMM-NPOAYLIEHT TPEOHMHA.

e XOTS aKTMBHOCTb (bepMEHTOB acnapTaTKMHasbl U TOMOCEepPUHAErMaporeHasbl B KNeTkax
3TOro Wtamma Bo3pocra B 20 pas, NpoayKLUUs TPEOHWHA yBenuyunach BCero B 6 pas —
LUTAaMM Hakannusan 6onee 30 r/n TpeoHuHa. Tem He MeHee, 3To Obln pekopaHbIv NS
TOro BpEMEHW pe3ynbrar.

e BaxkHenwyo ponb B AanbHENLLEM YyYLLEHUN LUTAMMa Cbirpano obHapyXeHue reHa
(rhtA), KogupyroLlero cuHTes 6ernka-akcnopTepa TpeoHnHa n romocepuHa. MyTtauus
rhtA23, noBbiLLatoLlas ypoBeHb 3KCNPECCUM 3TOMo reHa, ysenuyuna npoaykumio
TpeoHnHa B 2,5 paasa.

e Kpome TOro, Metabonuam Lwrtamma Oobin n3MeHEH Takum obpasom, YTo OH nepecTar
pacLLennaTb TPEOHUH, B HEM CTano CUHTE3NPOBAaTLCA OonbLLe NpeaLlecTBEeHHMNKA
TPEOoHWNHa — acnaprarTa.

B HacTosuee BpeMs nNpoayuUeHThbl TPEOHUHA, MNoSTlyYeHHbIe Ha OCHOBE 3TOrOo LWTamMma,
HakannmMeatoT B cpeae 6onee 100 r/n TpeoHuHa, NPUYEM TPEOHUH COCTaBNAET 96-98% OT

Inlala\"AulaYaYeAVIRIV.I a\V/ Y V. INgAY4 I\IIQTQﬁﬁI'II/ITﬁD



MeTa001M3M U TPaHCHIOPT TPpeoHuHa 'y Escherichia coli

FJIIO‘KOBA TPEOHUH TPEOHI/IH

} \
I'moko30-6-¢ochar TPEOQ: TPEOHVIH
// Kara6oausm Cunres 6eJ1Ka

/ N —

ACTIAPTUII- ACMAPTAT TOMOCEPWH

- — — ——TPEOHWH
ACI'If«PTAT DOCDAT NONYANbAEMMA FOMOCEPUWH DOCHAT
Andadysus
A Bl
NH,* | |
FOMOCEPUH TPEOHWH

YcuneHue akTUBHOMO TpaHCnopTa aMUHOKMUCIIOThI U3 KIETKM 3a CHET akTUBaLMK 3KCNpeccum
COOTBETCTBYHOLLUUX FEHOB UrPaeT BaXkHYIO POrb NPU CO30aHUN NPOMBbILLNEHHbIX LLITAMMOB-NPOAYLIEHTOB
AaMUWUHOKMCNOT. [€Hbl, KOHTPONUPYIOLLIME SKCMOPT TPEOHMHA, BNEPBbIE ONMcaHbl POCCUNCKUMN YYEHBIMU.



TexHonorus nosiydyeHnda aMmnNHOKUCIIOT

MMKpOGMOﬂOFM‘IGCKMM MeToAOM

Ons nony4yeHUs aMMHOKUCIIOTbI LUTaMM-NMPOAYLEHT KYNLTUBUPYIOT, T.€.
BblpawmBaloT B hepMeHTEpPe. MpoLuecc BKOYaAeT crieaylowiue aTanbl:

1. [MpuroroBneHue nuTaTenbHbIX cpea n 4O06aBOK.
2. [lopgrotoBka ¢pepMeHTEPOB K paboTe.

3. 3aceB «noceBHOro» hepMeHTepa 1 BbipalmBaHue B HEM NOCEBHOIo
MaTepuana.

4. 3aceB (pepMeHTaLMOHHOM cpeabl B paboyemM chepMeHTEPE NOCEBHbLIM
MaTtepuanom.

5. [pouecc «hepmeHTaLUMnU» aMUHOKUCIIOThI B (pepMeHTEpPE B YCITOBUSIX
WHTEHCUBHOM aspauunm n pH-ctatupoBaHuUsa Npu ApooOHON nogayvye UCTOYHUKA
yrnepopa v asora.

5. [lo 3aBepleHunIo «hepmMmeHTaunn» oTaensaT buomaccy (punsrpaumen,
cenapupoBaHuUeM UM LeHTpudyrmpoBaHMemM Ha NPOTOYHOM LieHTpudyre).

7. BblaeneHne aMMHOKMCNOTbI U3 KYJNLTYpPanbHOW XXUAKOCTU OOLIYHO NPOBOAAT
MeTOAOM MOHHOro oomeHa Ha KONmToHHax ¢ MOHOOOMEeHHOM CMOJIOMN.

8. PacTBOp, nony4YeHHbIN Nocrie 31U BOAOW C KONMOHHbI, yapuBaloT U
OTAENSAIT BbiNaBLUMe Kpuctannsbl.

9. [locne NOBTOpPHLIX NpUeAyp NepeKkpucTaninsaumm v A4oNoSIHUTENTIbHON OYUCTKU
nony4aroT anuporeHHble npenapatbl MEAULUHCKOro Ha3Ha4YeHusl.
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NMpon3sBoacTBO aMUHOKUCNOT B MUPE MUKPOOMONOrm4eCKUMM CUHTE30M

AmuHokucnota | lNpousseneHo | lponseegeHo | OcHOBHOE NMPUMEHEHMNE
B 2002 roay (1) | B 2006 roay (1)
[ myTamunHoBagd ~1 200000 |~15000 000 | Yeunutenb BKyca (nuwieas
Knucnorta NPOMbILLNEHHOCTb)
JIn3uH ~ 600 000 ~ 850 000 KopmoBasi fo6aBka (KMBOTHO-
BOACTBO N NTULEBOACTBO)
TpeoHnH ~ 30 000 ~ 70 000 KopmoBasi fo6aBka(>kMBOTHO-
BOACTBO N NTULEBOACTBO)
deHnnanaHuH ~10 000 ~ 22 000 [MonyyeHne nogcnactutend
Fo [ acnaptama (MeTunoBbin adup L-
( €3 I/ITaFI) acnaptun-L-dgoeHnnanaHuHa)
TpuntodhaH ~ 500 ~ 3000 KopmoBasi nobaBka
dapmavreBTnyeckoe
Npon3BOACTBO
ApPryvHuH ~ 2000 ~ 3000 dapmaueBTUYEeCKoe
Npon3BOACTBO
JNenuwH
N3onenumH ~ 1000 ~ 2000 dapmaLeBTHYeCKoe
BanuH npon3BoaCTBO
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[IlpumeHeHne aMMHOKUCTIOT

AMMWHOKNCNOTbI U aMUHOKUCNOT KOMMJIEKCbI KakK
caMocCToAiTesNlbHble JfieKapCcTBeHHble npenapaTtbl n BAObI

MuuuH

myTammnHoBas Kucrnorta
MeTnoHUH

LUucteuH

f'mctupuH
TpunTtodpaH
ApPrmHuH
OpHUTUH

JIn3uH
NlenuuH
NU3onenuunH
BanuvH
MmyTamuH
PeHnnanaHvH
CepuH



[ nMuuuH

[1o coBpeMeHHbIM AaHHbIM MnUmH (I7), ABnaeTcs LeHTpanbHbIM HeMpoMeamaTopom
TOpMO3Horo Tuna gencreunsa. Obnagaet rmuunH- n FAMK-epruyeckum, anbal-
agpeHoONoKMpPYOLWMM, aHTUOKCUOAHTHBIM, aHTUTOKCUYECKUM OENCTBUEM; perynupyet
OesATeNnbLHOCTb rmyTamMmaTHbIX (NMDA) peuenTtopoB. 3a cyeT aT1oro I' cnocobeH:
YMeHbLUAaTb NCUXO3IMOLMOHAaSIbHOE HarnpsaXXeHne, arpeCcUBHOCTb, KOHPITIMKTHOCTD,
NOoBbILLATb CoUMarbHYyO aganTaunio; yrydwaTtb HacTpoeHne; obneryartb 3acbinaHme u
HOpPMasriM3oBaTb COH; NOBbILWATbL YMCTBEHHY0 paboTOCNOCOBOHOCTL; YMEHbLUATL BErETO-
COCYAUCTble pacCTPONCTBA (B T.Y. U B KNIMMaKTeEpU4YeCKOM nepuoage);

YMEHbLLIATb BbIPa*XEHHOCTb 0OLLEMO3roBbIX PACCTPOMUCTB MPU ULLIEMNYECKOM UHCYNLTE U
YyepernHo-M0o3roBou TpaBMe; YyMeHbLLaTb TOKCMYECKOe OENCTBME ankorosia n apyrmx
rneKkapcTBEHHbIX CPeACTB, yrHeTaroLwmnx pyHkumo LIHC.

NokasaHuA K NPUMEHEeHUIO: CHWXKEHHas YMCTBEHHada paboTocnoCoOHOCTb.
CTPEeCcCcOBble CUTyaunmn — NCMXO3IMOLIMOHaNbLHoOe HanpsXXeHue (B nepnog 9K3amMeHoB,
KOHMMUKTHBIX U T.M. CUTYyauusix); AeBnaHTHble OpMbl NOBedEHNA AeTeN, NOAPOCTKOB;
pasnunyHble PyHKUMOHarNbHbIE N OpraHnyeckne 3abonesaHnst HEPBHOW CUCTEMbI
CONpPOBOXJaoLLmMecs NoBbILLEHHON BO30YaMMOCTbIO, 3MOLIMOHANbHOM
HeCTabUNbHOCTbLIO, CHXKEHNEM YMCTBEHHOM PaboTOCNOCOOHOCTM 1 HapyLLeHNEM CHa
(HeBpO3bl, HEBPO30MNO40OHbIE COCTOSHUSA N BEreTo-cocyamncTas AUCTOHUSA, NOCNeacTBus
HenponHMeKUUN N YepenHO-MO3roBOW TPaBMbI, NepuHaTanbHble U gpyrue opmbl
9HUedanonaTtuin,B T.4. ariKOroribHOro reHesa; UeMn4eCKNMmM NHCYLT.



MeTnOHUH

Ocobas ponb MeTuoHMHa (M) B 0OMeHe BELLECTB CBsi3aHa C TEM, YTO OH COAEPXKUT
NoABWXKHYI0 MeTUIbHY0 rpynny (-CH3), koTopast MOXeT nepefaBaTbCs Ha apyrue
coeaguHeHust (peakummn nepemetTunmposanHus). C nocobHocTbio M oTgaBaTbh
METUITIbHYIO Fpynny 0OyCrnoBrieH ero IMNOTPOMNHbIN 3PdEKT (yaaneHne n3 nedeHu
n30bITKa xunpa). M cnocobcTByeT CMHTE3Y XONMHA C He4OCTaTOYHbLIM 0Opa3oBaHUEM
KOTOPOro CBs3aHbl HapyLleHne CnHTe3a dooconunnaos U3 XUPOB U OTIIOXEHWE B
neyYeHn HemTpanbHOro Xxumpa. JInnoTponHbIM CBOMCTBOM 0bnagaet Takke boratein M
benok KaseuH (1 cogepxawmi ero TBopor. M yyacTsyeT B CMHTE3e afpeHarnunHa,
KpeaTnHa 1 apyrnx GMonornyeckn BaxKHbix COeANHEHUI; aKTUBUPYET OENCTBUE
FOPMOHOB, BUTaMUHOB (B 12 , ackopbuHOBOM 1 OoniMeBomn KNCNOT), epMeHTOB. [lyTem
METUITMPOBAHUSA U TPaHCCYNbPUPOBaHNS, METUOHNH 00Ee3BpEXMBaAET TOKCUYHbIE
NPOAYKTHI.

MpumenarT M ona neyeHns n npegynpexneHnsa 3aboneBaHnim N TOKCUYECKNX
nopaxeHnn nevyeHun (LMppos, nopaxkeHns MblLLbAKOBUCTLIMU Npenaparamu,
Xr1o0podopmMomM, OEH30OM U APYrMMK BELLECTBAMM), @ TaKKe Npu XPOHNYECKOM
ankoronuame, caxapHom guabete un gp. I dekT bonee BoipaxkeH rnpu XXMpoBom
NHPUNLTPaLKUK KNETOK nedeHu. [Npu BupycHom renatute npumMmeHaTs M He
pekomeHgyetcs. M HasHa4yaloT 4nga nevyeHnsa guctTpogum, BO3HMKaOLWEN B pe3dyrbraTte
6GenkoBon HeLOCTAaTOMHOCTM Y AETEN N B3POCIIbIX NOCIe AN3EHTEPUN N OPYTUX
XPOHUYeCKux nHpekumax.BeegeHne MeTnoHnHa npm atepockiepose Bbi3biBaeT
CHWXXEHME coaepXaHNs U KpOBU XoriecTepuHa 1 nosbllleHne ypoBHA doocdonmnuaos.
KoadpdoumumeHT dpochonunnmbl/xonectepuH noBbiLLAETCS.



rmyTammHoBas Kucnota (rnytamar)

MmyTtamart (') aBnseTca HeMpomeanaTopom, CTUMYNUPYET nepeaadvy Bo30Y>XAeHWs B CMHarcax
LIHC. YyacTtByeT B cMHTE3€E ApYrMx aMMHOKUCIOT, aueTurxonuHa, AT®, cnocobcTByeT nepeHocy
MOHOB Karnu4, ynyyllaeT JesaTenbHOCTb CKENTETHON MYCKynaTypbl (ABNAeTCA OAHUM U3
KOMMOHEHTOB Mnopunbpusnn). OkasbiBaeT Ae3MHTOKCMKALWMOHHOE AeCTBUE, CNocobCTBYET
00e3BpexunBaHu1Io 1 BbIBEOEHMIO N3 OpraHn3Ma ammunaka. HopmanmsayeTt npouecchl rMkonmnsa B
TKaHAX, OKa3blBaeT renatornpoTeKTOPHOE OENCTBUE, YTHETAET CEKPETOPHYIO (PYHKLMIO Xenyaka.

lNoka3zaHusa K npUMeHeHUo: dnunencus (NPenmMyLLLECTBEHHO Marible Npunagku ¢
3KBMBAsieHTaMM), LUN30MPPEHUS, NCUXO03bl (COMATOreHHbIe, MHTOKCUKALMOHHbIE,
WHBOMNKOLUMOHHbIE), peakTUBHbIE COCTOAHMUA, NMPOTEKaloLLneE C ABNEHUSMMU UCTOLLEHNS,
aenpeccus, NocrnencTesna MEHUHIUTA 1 aHUedannTa, Tokcu4yeckas HemponaTtma Ha poHe
NPUMEHEHNS rmapasnaoB USOHUKOTUHOBOM KUCNOThI (B COMETAHUM C TUAMUHOM U
NUPUOOKCUHOM), NedeHo4YHas Koma. B negmatpmmn — 3agepkka ncMxmyeckoro passuTtus,
uepebpanbHbIi Napanuy, NocneacTBUS BHYTPpUYEPENHOW poaoBoun TpaBMbl, 6onesHb [layHa,
NOSIMOMMUENNT (OCTPbIN N BOCCTAHOBUTENbHbLIN Nepuoabl).

BxoguTt B cocTtaB npenapaTtoB A4 npodunakTukn ctpeccos (FnyTameBuT -

COOEPXKUT rnyTamar, BUTamuH A, TuaMmmnHa xnopua nnu TmammHa bpomug, pudodrasuH,
NMPUOOKCUHA rngpoxnopua, ackopObuHOBYHO KUCIOTY, anbga-Tokodeposn auetart, HAKOTUHaMmA,
doonMeBYo KUCIOTY, PYTUH, KanbLUM4a NAaHTOTEHAT, Xefesa cyfnbdaT 3aKUCHbIW, Meam cynbdar,
Kanusa cynbdar, Kanbuus goocgar)



[lpenapaTbl HA OCHOBE LUCTEenHa

LincteunH (L) aBnaeTca saMmeHMMON aMUHOKUCIIOTOW; MOXKET CUHTE3NPOBATLCHA B OpraHnu3mMe C
MCNonbL30BaHNEM METUOHUHA. [1pn OTCYTCTBUM METUOHMHA U NPU HapYyLLUEHUU NpeBpaLleHns
METUOHWHA B L| HEAOCTaTOK 3TOM KNCNOTbl MOXET NPUBECTU K HAPYLLUEHUIO OOMEHHbIX
NpoLEeCCOB B OpraHn3me, B HaCTHOCTM OOMeHa BELLECTB B XPyCTalnuKke rnasa, a USMeHeHus,
npoucxoadauime npu Katapakrte, CBs3aHbl C HAPYLWEHNEM KOHLUEHTpaUnn 3TOM aMUHOKANCSIOThI B
xpyctanuke. lNokasaHus K npuMeHeHUIo: KatapakTa (B T.4. BO3pacTHas, MMonnyeckas,
nydeBas, KOHTY3MOHHas). B Buge 2% pacreopa Ha QUCTUNNMPOBaHHOW BOAE A4 rMasHbIX
BaHHO4YEK. AnekTpodopes 5% BOAHOIo pacTBopa (C oTpuuaTenbHOro nosntca). PactBop rotoBaT
HenocpenCcTBEHHO nepen NpMMeHeHeEM Ha AUCTUINTMPOBaAHHOW BOAe.

TaypuH (T), obpasyeTcs B B OpraHnu3me B Npouecce npeBpaLLeHns LucTenHa.

T cTuMmynupyeT npoLecchl penapaumn n pereHepaunm npu 3aboneBaHnax AUCTPOPUUECKOro
XapakTtepa u 3aboneBaHuUsIX, CONPOBOXAALWMXCA PE3KUM HapyLLEHNEM MeTabonmama rnasHbix
TkaHen. loka3aHua K npuMeHeHuo : [1nctpoduns poroBulbl; ctapyeckue, anabetmnyeckume,
TpaBMaTUYECKNE U NyYeBble KaTapakTbl; TPaBMbl POroBuULbl; AUCTPOPUYECKME NOpaXEHNS
ceT4yaTon 0O60NoYKKM rnasa.

AuetunuuctenH (ALl) obnagaet MyKonMTUYECKNM, OTXapKNBaIOLLIMM, ETOKCULIMPYHOLLMM
nenctemem. NokasaHusA K NPUMEHeHUIo : 3aTpyaHEHHOEe OTAENEHNE MOKPOTbI (OPOHXMT,
NMHEBMOHUS, OpOHX03KTaTM4eckas 6onesHb), BpoHxuanbHas actma, MyKOBUCLMAO3 NETrKMX,
OTUTbI, PUHUTbI, CUHYCUTBI, OCITIOXXHEHNS NPU ONepaLmsax Ha opraHax AblxaHus (NpodunakTmka),
OoTpaBneHue napaleTamMoriom (B Ka4ecTBe aHTUAOoTA).



[IpuMeHeHne aMUHOKNCTIOT

¢ AMMHOKUCNOTbI ABNSAIOTCA OCHOBHLIM UCTOYHMKOM a3oTa Ans opraHM3ma
yenoBeka. [penapaThb! ANs nap3HTepanbHOro NUTaHUA coaepXxaT pasfnuyHbie
CMeCH OUYULLEeHHbIX aMUHOKUCIIOT.

e ADeKBaTHOCTb aMMHOKUCIIOTHbIX cMeceun (bnornornyeckas LLeHHOCTb)
OLIeHMBAIOT MO HAarFIM4UIO U COOTHOLLEHUIO B UX COCTaBe 3aMEeHUMBbIX U
He3aMeHUMbIX aMUHoKUucnoTt. [pu aTom onTUManbHbIMU CYUTAIOT TE
CUHTETN4YeCKNne aMMHOKUCIIOTHbIE CMeCHU, KOTOpble coaepKaTt HesaMeHUMbIe U
3aMeHuMbIe L-aMUHOKNCIOTbI B TeX Xe Nponopumsax, B KAKUX OHN HaXoOsaTCH B
SANYHOM Oernke.

e 3Ha4YeHne 6MOoNorn4ecKkom LLEeHHOCTU BbIPpaXKaeTCcA B NpoLeHTaxX OTHOCUTESNIbHO
COCTaBa LieNIbHOro sn4Horo 6enka (100%), 4To No3BonsieT TO4YHO
anddepeHUMpoBaTb OMONOrMYECKY LEHHOCTb aMUHOKUCIIOTHbLIX CMECeM.

e Bkno4yeHune Bcex 20 aMMHOKUCIOT (8 HE3aMEHUMbIX U 12 3aMeHUMBbIX)
obGecneymBaeT nogaepxaHne aMMHOKUCIIOTHOIO romeocTa3a B KpOBU yXe BO
BpeMs BBeAeHUs npenapara, CHUMaeT AONOSTHUTESNIbHY IO Harpy3Ky Ha opraHusm,
CBSI3aHHYI0 C HEOOXOAMMOCTbLIO CUHTE3MPOBaTb 3aMEeHMMbI€ aMUHOKUCIOThbI B
YCINOBUSAX CTPeCcCa, UCKIoYaeT CHUXEeHUe CKOPOCTU CUHTe3a berika n3s-3a
HeOgocTaTKa TOM UM NTHON aMUHOKUCNOTLI.



XapaKTepuCcTUKN HEKOTOPbIX NpenapaTtoB ANs Nap3HTeparbHOro NUTaHus,
Hanbornee YacTo ucnonb3yembix B Poccun

AMHMHOKHCJIOT
HanmeHoBaHue Koan4yecTBO . YraeBoanl, buogornueckas
npenapara AMHHOKHCJIOT - /J’1 r/Ja LEHHOCTh, %
IHosmamMuH 13 80 50 copOuT 56
18 60 100 78
Bamun
IJII0KO03a
Amunocoj KE 14 100 ) 61
14 50 52
Amunocos 600 100 copouT
Nudeson 40 14 40 50 kensuT 61
AMRHOILIAIMATE 20 100 100 copouT 87

CE 10



[IpuMeHeHne aMUHOKNCTIOT
CUHTE3 BUOJTIOTMYECKU AKTUBHbBIX MENTUOOB

UncTble aMUMHOKUCNOTbI — UCXOAHbIE CyOCcTpaThl AN CUHTE3a buonornyeckn
aKTUBHbIX NENTUAOB, KOTOPbIE UrPatOT BaXKHYIO Porb B perynsaumm dyHKLUA
Pa3nNUYHbIX OPraHoOB U CUCTEM OpraHn3ma YernoBeka.

Kpome Toro, HekoTopble NenTuabl HALWMW NPUMEHEHNE B NULLIEBON
NPOMbILLNEHHOCTU. Hanpumep, cnagkmn gunenTtung acnapram (MeTunosbin 3dup
acnapTun-peHnnanaHnHa)

Cnagkum aunenTtua - acnaprtam
(|300‘
CH, O CH, O

N Ll
H;N—CH—C—N—CH—C—OCH;
H

L-Aspartyl-L-phenylalanine methyl ester
(aspartame)




[lpumeHeHne aMUHOKUCTIOT

BaxxHasi oonactb npuMeHeHUss aMUHOKUCTIOT - ANeTOSIorus.




Oerpagauunsa ammHokucnot go uirepumeguartoB LUTK u rmrokoHeoreHes

| Alanine
Cysteine
Glycine
Serine
Threonine
Glucose Tryptophan
Phosphoenol- - e
pyruvate
Aspartate | ™* Oyaloacetate
Aspartate
Phenylalanine — Fumarate
Tyrosine
Isoleucine Succinyl
Methionine, _» CoA

Threonine
Valine

|soleucine
Leucine
Tryptophan

N

Acelyl CoA -

Citrate

r-Kelo-
glutarate

Leucine
Lycine
Phenylalanine
Tryptophan
Tyrosine

Y
= Acetoacetyl CoA

Arginine

Glutamate
Glutamine
Histidine
Proline

[MocTynatouwme ¢ nuLlen, Ho
He ncnosib3yemMble Ans
CUHTe3a 6ernka aMMHOKUCNOTbI
pas3pyLlaloTCs U yCBanBatoTCS
Kak uHTepmeauarbl uykna
TPUKapOOHOBbLIX KNCNOT,
y4acTBYHOT B [TIFOKOHEOreHese
(obpasoBaHUM rMOKO3bI).



HekoTopble reHeTU4eck1e HapyLLeHMs1 OOMeHa aMUHOKMUCIIOT Yy YerioBeka

HapylweHHbIN

npouecc CuMnTOMBI U NOCNeacTBUA

326 YacToTa (Ha 100000
aoorieBaHue HOBOPOXAEHHbIX)

OTcyTCTBVIe nurmMeHTauun, ceeTiiblie

<3 CuHTe3 MenaHuHa
BOJ1IOCbl, PO30BbIN LiBET KOXU

U3 TUPO3UHa
Oerpapauuns TMpo3MHa TeMHbIVW NMrMEeHTB Moye, NO34HO

AnbOMHU3M

AnbkanToHypua <0,4
pa3BUBaOLWUUCA apTPUT
AprnHmHemuns <0,5 CWHTEe3 MO4YeBUHbI 3agepKa yMCTBEHHOrO pa3BUTUA
FloMmounctenHemus <0,5 Oderpapgaunsa metTnoHnHa HenpaBunbHoOe pa3BUTUE KOCTEN
3afiep>XKa YMCTBEHHOIro pa3BuTus
Bone3Hb KNeHoBOro <0,4 Oderpagaunsa nenumHa, PBoTa, cynoporu, 3agepxka

n3onenuuHa u BanuHa YMCTB. Ppa3BUTUA, paHHAA CMepPTb

cupona (nemumHo3)
PBOTa HOBOPOXAEHHbIX,

MNMpeBpaweHue heHnn-
3agepKKa YMCTBEHHOro pa3BuTusi

deHUNKeTOHYypUS <8
anaHviHa B TUPO3UH

BonbHble ¢ HacneacTBeHHbIMU AedeKkTammn meTabonmama aMMHOKUCHOT
HYXXAalTCcA B cneunanbHON aueTe ¢ orpaHUYeHHbIM coaepXXaHuem

aMMHOKMUCIIOTbl, OOMEH KOTOPOM HapyLUEH.



'We Can Do !

[lpumMeHeHne aMnUHOKUCTIOT

BA[lbl HA ocCHOBEe aMWUHOKUCIIOT

%
L-Lysine 1 8

Free Form Amino Acid

HigN uﬁf‘[unmu

1BGAR

| ERANCHED CHAIN AMING ACID CONPLE

HYPOALLERGENIC
100 capsules




[IpuMeHeHne aMNUHOKNCTIOT

BA[lbl HA ocCHOBe aMUHOKUCTIOT




B xxuBoTHOBOACTBE U NTULEBOACTBE He3aMeHUMbIe
AMUHOKNCIOTbI UCNONb3YHOT ANA 6anaHCMPOBKU KOPMOB
Npu Nony4YeHnmn «CKOpocnesioro Msica».

Bo3spacrT: 38 gHen.
Bec: 2,25 kr.



B xxuBoTHOBOACTBE U NTULEBOACTBE He3aMeHUMbIe
AMUHOKNCIOTbI UCNONb3YHOT ANA 6anaHCMPOBKU KOPMOB
Npu Nony4YeHnn «CKOpocnesioro Msica».




anMeHeHVIe dMUHOKUCHOT B PA3HbLIX CTPAHaAX

YYorld Consumption of Major Amino Acids—2008

100 Percent of Total
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Methionine Lysine Threonine Tryptophan

O United States O

B Canada

O Mexco O

Central{South Amenca

O Westem Europe

CentrallEastem Europe

Africa,

O Mddle East O
O OtherAsia
Japan

CobcTBEHHOE BMOTEXHONOIrMYECKoe NPoM3BOL4CTBO aMUHOKUCIOT B POCCUKM OTCYTCTBYET .

B 2010 r. B cTpaHy OblS10 UMNOPTUPOBAHO OKOJS10 50000 T Nn3nHa 1 5000 T TPEOoHMHA.




