Ne 16. AMMHOKMUCNOTDbI

3epkasio BeHepnbi (1898), Sir Edward Burne-Jones / Museu Calouste Gulbenkian Lisbon /
The Bridgeman Art Library)
Bce 06beKTbl 3TON KapTUHE MMEIOT 3epKanbHble oTpaxeHus. [oaobHO MHOrMM Guomorekynam,
aMWHOKUCIOTbI CYLWEeCTBYIOT B BUAe 3epKaribHbIX U30MepoB (CTepeon3somMepoB).
OO6bIYHO, TONbKO L-n30Mepbl aMMHOKMUCIOT Yy4acTBYHT B OMONOrn4ecKknx npoueccax.



" EE———
<<ﬂoacw.qy, rae Mmbl BCTpe4d4aeM XKn3Hb, Mbl HaxXxoAnUM, 4YTO OHa

CBfi3aHa C KaKUM-NMOO GenKoBbLIM TESfIOM, U noBcroay, rae mMbl
BCTpe4yaem KaKoe-nnmbdo 6enkoBoe Tesro, He HaxoAsieecs B

npouecce pa3noxeHunsd, mbl 0e3 UCKII4YeHuns BCTpeyYaeM U
ABINeHNne XXN3HN».

( K. Mapkc,®.9Hrenbc. CobpaHue counHeHui. T.20).

XU3Hb —
3TO cnocob
CywecTBOBaHUA
OenkoBbIX Tern.

dD.OHrenbc




"
[MpebunoTnyeckumn (abOUOreHHbIN) CUHTE3
aMMWHOKUCIOT

* CH4, NH3, H2, H20, HCN, H2S, CH20;
* YOP-uany4veHue, aneKTpnieckumn paspsaa,
paguauma un HarpeTbin nenen BYJIKaHOB;
- aMWUHOKUCNOTbI MOTyT OOpa3oBbLIBaTLCA U B
KOCMoOCe, YTO ObINI0 NoATBEPXKAEHO aHANTM30M
MepPYUCOHCKOro meteopuTa, ynaswiero B 1969
roay B ABctpanuun. B meteopute Obinu
OoOHapyXeHbl 23 pauemMuyeckne aMMHOKUCHOThI.

Murchison (Mep4yncoHckumn
METEeOpPUT — YITINCTbIN
MeTeopuT ooLWMM BECOM
108 TbiCAY rpammMmoB)




“Hamypa mem nadye ece2o youeumeJsibHa, 4Ymo 8
rnpocmome ceoeli MHO20XUmpoCcmHa u om MaJsio20 4Yucia
MPUYUH npou3eodum HeucyucriumMbie obpa3bl ceolicme,

seJieHUU »

M.B.

JlomoHOCOB

1711-1765
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20 aMMHOKUCIIOT MOTYT AaTb MPUMEpPHO
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OCTaTKOB aMMWHOKUCIIOT.

AeCATb AYOTPUTUHTUINJIMOHOB.
JTO acCTpOHOMMUYECKoe Yncro — YACHO ryrorsi

YMHOXEHHOEe Ha Yncno ryron (©F aHrm- googol)
(4ncno ryron — ato 10'%) (Milton Sirotta)
(«<New Names in Mathematics»,1940, 3.KacHep)

"Barnie Google with googly eyes"™
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ATD

n apyrue
HU3KOMOSEKYNAPHbIE
opraHuyeckue BellecTsa

HeopraHuuyeckue
BellecTsa

Kupsbi

Yrnesoabl

HykneuHoBble
KUCMNOTbI

BenkoB B KneTtkax 6ornblue, 4eM Kakux Obl TO HY ObINO
APYrMx opraHn4YecKMx CoeanHeHUN: Ha X OOork0
npuxoauntcs cebiwe 50% obLlen cyxom maccbl KreToK.
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" N

AMUHOKUCIIOMBbI - coedWHeHusd, B

MOJIeKyfaxX KOTOpbIX O4HOBPEMEHHO
NPUCYTCTBYIOT aMUHO- N KapOOKCUNbHbIe rpynnbl.

0}

R—CllH—COOH
NH

2




" N
Knaccugukauyuu amMmuHokucsiom

1. B COOTBETCTBUU C paCCTOAHUEM MeXay aMUHO-
N KApPOOKCUNbHOM rpynnamm :

O v P «
C—C—C—C—COOH

) o -

CHLCH,CHCOOH | NH-CHCH,COOH .
NH- :

o-Ai & 71 aney| ay éenél ta B-Al el ﬁHaﬁeyl ay €engi 0o

H,NCH,CH,CH,COOH .
v-Al e||| eyl ay éerdl (a



" A
2. B 3aBUCUMOCTHM OT COOTHOLUEHUA Yncna
aMUHO- N KAPOOKCUNMBbHbIX FPynmn:

MyuuuH,
MOHOaAMUHOMOHOKapOoHoBa#s
Kucnora

NH,—CH,—COOH

HOOC_CHT(EH_COOH AcnaparmHoBasi KNCNOTa,

NH, MOHOaMUHOAVKapOoHOBas
Kucnora
HoN—(CHp)4— (liH—COOH Nnaun,

ANaMUHOMOHOKapboHoBas

NH; Kucnora
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B 3aBMCMMOCTHU OT TOroO, MOTYT JIM aMUHOKHMNCIIOTblI CUHTEe3NpoOBaTbCA B
opraHu3mMme mmnum 00s13aTesNIbHO AOMKHbI nocTtynaTtb B COCTaBe NMULLN, Pa3JIn4aloT.

a) 3aMeHUMbI€ (necywectsennbie) AMUHOKUCIIOTDI
6) He3adMeHUMBI€ (acceHumanbHble, cyleCTBEeHHbIe):

TpuntodaH
ANIMAI_____SOURCES deHnnanaHuH
@’ NMu3suH
(:-- . TpeoHuH
- .- Y \ ((“ ‘

P < : R g™ MﬁTl:IOHVIH
PLANT SOURCES entnH

= U3onenuuH
BanvH

B aeTckom Bo3pacTte He3aMeHUMbI
Takxke dAprMmHMH " TMCTUAUH

YenoBek 25 net n maccou 80 Kr Hy)xpaeTcs B
64r 6enka B cyTKu 11



" S
d-aMMHOKMCNOThLI

ﬁ«y—«é NH,~CH,-COOH
R

mMuuuH

NH>— &I':H—COOH
R 6okoeas yens
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"

B cooTBeTcTBUM ¢ NMpUpoAon ocTaTtka R (6okosoii yensro)
O-aMMHOKWUCIOThLI NOAPa3AeNAT HA FPYNnbi:




Knaccudumkaumm d-aMMHOKUCTIOT

COOH
| COOH
H,N*—C —H |
: | H,‘.\?—(I. —H
ik G,
1
H
S N'C
I H
CH,
Methionine (Met, M) Tryptophan (Trp, W)
MeTVOHUH TpunTtodpaH
(ll()()H (ll()()H
HS.\'*—(II —H H,N'*—C —H
I
Gy H,C —(|: —H
Q
CH,
Phenylalanine (Phe, F) Isoleucine (Ile, I)
deHuNnanaHvH U3onenuuH

14



Knaccndpukaumm ammMHOKUCHOT

( JO0OH ( OOH

*{\_( H\ (—H
@ CHQ

Leucine (Leu, L) Proline (Pro, P)
JlenumH MponuH
COOH (II()()H
I
=L -
CH, /Cl{
CH, CH,
Alanine (Ala, A) Valine (Val, V)

AnaHuvH BanuH .5



Knaccundpumkaumm aMmmMHOKUCTOT

b) HeimpanbHbie 2udpousibHbIe aMUHOKUCIIOMbI

COOH

Threonine (Thr, T)

TpeoHUuH

COOH

H,N+—C —H
|

H

Glycine (Gly, G)

MuuuH

COOH

HSN’—-(i —H
I
SH
Cysteine (Cys, C)

LUuctenH

COOH

AR - HN'—C —H

|
® e (3

o oH

©_

Serine (Ser, S)

CepuH
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Knaccudunkaumm ammMHOKUCOT
HeumpasnbHbie 2udpousibHble aMUHOKUCIIOMbI

COOH

Asparagine (Asn, N)

Tnpo3unH

Glutamine (GIn, Q)

mytamuH

17



Knaccudomkaumm aMmMHOKMUCNOT
B) OcHoeHbIe aMUHOKUCIOMBbI

COOH

H,N*—C —H
I

HC=C

H*N/ '\ H
H

Histidine (His, H)

MNMecTngvH

ApruHuH
18



" JEE———
Knaccudomnkaumm aMmMHOKUCNOT
I') Kucnibie amuHokucsiomsl

COOH

|
(|20()H HgN*+— (ll —H
HSN'—(II —H (.I'IHQ
(|IH2 (IIHg
COOH COOH
Aspartic acid (Asp, D) Glutamic acid (Glu, E)
AcnaparvHoBas Kucnora rmyTamuHoBas Kucnora

19



AmmdarrHyecKue o -aMHHOKHCJIOTBI.

® HelTpalbHbIE O-aMUHOKHUCIOTH — omHa NH, u omna COOH

[PYMIIbI;
® OCHOBHBIE 0.-aMUHOKMCIOTH — n8¢ NH, u omHa COOH rpymmsi;
® KHUCHbIE Ol-aMUHOKMUCIOTH — onHa NH, u nse COOH rpynmsi.

CH,—COOH H 2N—-—(CH2)4—(':H-—- COOH H(')OC——(CHz)Z——('JH-—- COOH
NH, NH, NH,

TAMUHH JIH3HH rJIyTAMHHOBAasi KUCJIOTa
(HeiliTpanbHas) (ocHOBHasA) (kncnas)

20



B anudaruyeckoM paaukane MOIYT CONEPXATbCH «IOMOJIHUTENb-
Hble» GYHKIMOHAIBHBIE TPYIIIHL:

TMAPOKCHIBHASA — CEPUH, TPEOHMH,

KapboKCWwiIbHasg — acnmaparmHoBasi ¥ IJIYTaMHHOBAast KUCJIOTHI;
THOJIbHAsA — LIMCTCHH,

aMHIHast — acIiaparuH, rJIyTaMHH.




ApOMAaTHYECKHE M reTepPOLHKJIHYECKHE O -aMHHOKHCJIOTBI.

METUIEHOBAs Ipyrmna

GeH30JIbHbI WIH l ob1Mii
reTepOLIMKIINYECKHH —-—-—~>.-CH 3--(|3H—COOH - O-aMHUHOKHCJIOTHBIH
UKal arMeHT
pan NH, ¢p

22



"
ApOMAaTHUYECKHE U TeTEPOLIMKIMYECKUE (l-AMUHOKHUCIIOTHI MOXHO
paccMaTpHBaTh Kak [3-3aMelleHHbIe IIPOU3BOIHBIE aJTaHWHA.

(hpazMenm Ganuma > (Li”)_a{_c()()”
N ¢ B
Q&B . \ NH,
CHi-CH-COOH ;
H NH, H
(- (vvatas0n- -1 ATaHwH, (w073 11 )ATAHWH,

[HCTH/HH TpHITOgiaK

23



" _
ApOMaTHYECKHE M TeTepPOLHKJIHYECKHE O -aAMHHOKHCJIOTBI.

LHK.TA.

H2C‘-CH
nenadspni padeas —p [yl
HIC\ Ci-L00R - AMUHOKUCAOmAB

[ G T docawenm

..................
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B 3aBHCHMMOCTH OT XapakTepa OOKOBOIO paJMKaja BBIAEIAIOT IBE

“pYIIIHL:
e O-aMMHOKMCIIOTHI C HenoasapHuimu (TUAPOPOOHBIMH) paAUKAJIaAMU;

e O~AMUHOKUCIOTHI C noaapHutmu (THAPOPHIBLHBIMHU) paTUKaIaMHU.

K nepBoii rpyiine oTHOCATCA O-aMUHOKMCIIOTHI ¢ ajT(aTHIeCKUMHU
OOKOBBIMH paguKalaMy — ajlaHWH, BAJIMH, JIEHIIMH, U30JIEHLINH, METH-
OHUH — ¥ apOMATHYECKUMH OOKOBHIMH paluKaiaMi — (CHUIAIAHUH,
TPUIITO(AH.

25



O.-aMHUHOKUCJIOTBI C HOAAPHBIMU zI‘I/ILlpOd)I/UIbeIMPI) paguKajiaMu

[TonspHBIN pajinKa

N

MOHOTCHHBIN HEHOHOTCHHBIN

l

HOOC—(FH—- CHZ@ OH HO—CHyt ?H— COCOH

NI, \ i NI,
Tupozun \ / Cepun
GeHonbHAs crnupmosas
OH-rpynmna

B mesmounon

HUCCOIIMHUPYET —e—]
. APy cpene

—» HC JUCCOIIHUPYCT

26



IMonsgpHuIe O-aMHHOKMCIIOTHI ¢ HOHOTEHHBIMHU TPYIIaMH

| AHHOHBI ‘I KaTnons
AcnaparuHoBaa - QQ(C—CH,— JIM3uH H, N— (CH,),—
KHCJIOTa |
CnyramuHoBas (OO —CH,—CH,— ApruruH  H N=C—NH—(CH,),—
KHCJIOTa |
NH,
HN
Tupo3ux B OO CH,— FuctunuH Q}-— CH,—
I
H
Hucrenn ~§=—CH;—

(31eKTpocTaTHYECKHE) B3aUMONEHCTBUSA



" NN

KHCIIOTd

ipaomoms ~CHy-CH-C00 o N
KHCIOTS AN,
lwwews  ~CHy-5" ,

[
Trposix 'CHQ‘@O“ [Ty -CH;IN>

H

28



ITonsipHble HEHOHOTr€HHbIE pagUuKaJIbl

O
I
CEpHUH HO—CH,— acnapardiH  H,N—(C—CH,—
I
TpeOHMH  CH;—CH— ryTaMuH  H,N—C—(CH,),—

|
OH

B 06a30BAHHH BOTOPOTHBIX CBA3eit ¢ APYTHMH TIOTAPHBIMH [pyMTIAMH

29



? MomudunupoBannubie o -aMHHOKHCJIOTDI

Tudpoxcuauposanue.

H

HZNCHzcliH(CHZ)Z(IJH——COOH
OH NH,

5-ruapoKCcHWIN3HH



" B
Oxucaenue muoabHbIX cpynn

Hs~-CH,—CH—COOH s—CH,— CH—COOH
+ ]I\]Hz . OKHUCJICHHC - I'\]H2
BOCCTAHOBJICHHE
Hs——cnz-—(l:H——coou s—CHz-—-(l?H-—COOH
NH, NH,
HUCTCHH THOJ’I LHHCTHH
oTUCyIbdun;

IJ1S1 JIEYEHUSI OCTPOM tydeBoil OOJIE3HU

31



"

Kapboxcuarupoaeariue.

v ] €00~ €00~
—CH,CH,c00- ——PP%,  __CH,CH > —CH,CH Ca?*
BUTaMUH K AN COO- N COO-
I'nyraMmunHoBan

KHCJIOTa

IIPOTPOMOMH:

3HAaYeHHeE IJI1 CBEpThIBAaHUSI KPOBU. .,



" JEEE———
ButamMuHbI rpynnbl K
aHTUremopparmyeckmu dpakrop

- O O
CH, CH,
20 aeEs
S ~H
O O
BUTaMHH K, BUKACO

(MeHaxHHOHEHI n = 4—9)




MpupoaHble NCTOYHMKN aMUHOKUCTIOT

OTkpbIBaTe/b, HCXOAHBIN MarepuaJj ¢ Han00JIbIINM (pD)
Ha3zBanue
MarepuaJ coJep:KaHueM
a) Henitmpanvnuie cuopoghoonvie amunokuciomeol
AJIaHUH Beiinib, puopoun menka (1888) ¢pudpoun menaka (29,7%) 6.02
Baaun I'opyn-be3ane, 3kcTpakT KeJjie3 nactud (17,4%), cyxoxunausi u | 5,97
(1856) aopra obika (17,6%)
JleduuH IIpyct, TBOpoOr (1819) CHIBOPOTOYHBIN aJIbOYMHH 5.98
obika (12,8%), kykypy3a (19%)
N3onerumnn Jpaux, natoka (1904) CHIBOPOTOYHBIN aJIb0YMHH 6.1
ObIka (2,6%), 0es10k oBca (4,3%)
DeHUIATAHUH lyasue u bapobepu, pocTku CHIBOPOTOYHBIN aJIbOYMHH 5.88
awonuHa (1879) (7,8%), y-ranyoynun (4,6%),
BaJbOYyMuH (7,7%)
MeTHOHUH Mioiiep, kazeunn (1921) v-ka3euH (4,1%), oBaiL0ymMuH 5.8
(5,2%), p-1akTOrNI00y IMH
(3,2%)
Tpunrodan T'onkunc u Kou, kazeun (1901) Juzouum (siiina) (10,6%), 5.88
o-JaKkTaaL0ymuH (7%))
Iposaun dumep, kazeun (1901) caabMuH (6,9%), kazenH 6.10
(10,6%), :xkeaarun (16,3%)
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" A
[MpupoaHble UCTOYHUKN AMUHOKUCTIOT

OTkpbIBaTE/Ib, UCXOAHBIN MarepuaJj ¢ Han00JIbIIUM (pD)
Hassanue MaTepHaJ cofepKaHueM
0) Heitmpanvnule cudpogunvruvie aMuHOKUC10mol
I'muoun bpaxkonno, meak (1820) ¢pudpoun meaka (29,7%) 5.97
Cepun Kpamep, menkosblii kiei (1865) | ¢udpoun mesnka (16,2%), 5.70
TpuncuHorex (16,7%), nencun
(12,2%)
Tpeonun Pose u ap., pudpun (1935) KepaTtuH BoJioc (8,5%), 6.50
ssn4HbIi 0esok (10,5%)
Tupo3un JInoux, ceip (1846) ¢pudponn menka (12,8%), 5.65
nanaun (14,7%)
Acnaparus Bokesun u PoOouke, cnap:xa 5.41
(1806)
I'nyramun Hlyasue, caxapHas cBekJja
(1877)
ucrenn bayman, nuctun (1884) kepatuH BoJioc (14,4%), 5.02
KepatuH nepbes (8,2%),
kepatuH mepceru (11,9%)

35




"
[MpupoaHble NCTOYHUKN aMUHOKUCTIOT

OTkpbIBaTE/Ib, HCXOAHBbIN MarepuaJj ¢ Han00JIbUIUM (pD
Ha3Banue
MaTepuaJl coJep:KaHneM
6) Kucavie amunoxuciomot (uonozeHHblIe)
AcnaparuHonasi Purtrxay3en, 0060BbIe (1868) yecTuH (12,0%), 3,20
KHCJI0TA r100yuH ssumens (10,3%)
I'myramunoBas PurtTxay3en, 0000BbIe (1866) riauaauH nmeHunsl (39,2%), | 3.22
KHCJIOTA maaul paxu (37,7%),
KYKypy3a (22,9%)
2) OcHoeHble amunoKuciomol (LOHOZEHHbIE)
JIn3unH Jpexcennb, kazeuH (1899) MHUOIJIO0OMH JIOIIAU 9.74
(15,5%), cbIBOPOTOYHBII
anbOymMuH 0bika (12,8%)
ApPruHuH Hlyabue u ap., MPOPOCTKH cajabMuH (86,4%), 10.76
aonuHa (1886) skej1aTuH (8,3%)
I'mcruann Kocceasb, crypun (1896) remorsio0uH (7,0%) 7.58

36



" JEE
HomeHKNnaTypa
TpVIBMaanbIe Ha3BdHUA d-aMUWHOKUCTIOT

CepUuH Bxoaut B cocTaB hmBponHa wenka (ot
narT. serieus - LUENKOBUCTbIN);
Tpo3uUH BnepBbLle BblaeneH 13 cbipa (oT rpeu.
tyros - cbiIp);
rMyTaMUH - N3 3rnakoBoU KNenkKoBUHbLI (OT HeM.
Gluten - knewn);
acrnaparmHoBasi KUCJ10Ta - U3 POCTKOB CMapXu
(oT naTt. asparagus - cnapxa).

37



" EEEN————
HomeHKnaTypa

TpuBuanbHaa HOMeHKrnatypa B OCHOBHOM
ncnosnb3yeTcs ANS LUMPOKO pacnpoCcTpPaHEHHbIX --
O - aMWHOKUCIIOT.

PauyuoHasnbHasi
IUPAC

B ol
C|3H2—C|3H—COOH
OH NH,

Ser, S

CepuH

O-amuHoO- B2udpokcunponuoHosasi Kucsoma
2-aMUHO-3-rMapoKcunponaHoBas KMcnoTa

38



AJIaHUH Ala A Alanine Ana
ApruHuH Arg R aRginine Apr
Acnaparus Asn N asparagiNe AcH
AcnaparuHonasi Asp D Aspar(D)tic acid | Acn
KHCJI0TA

Baaun Val \Y% Valine Baa
TucTuaun His H Histidine I'uc
[nuuus Gly G Glycine Iu
Lnyramun GIn Q Q-tamine I'mn
[nyramunoBasi Glu E gluEtamic acid Iy
KHCJI0TA

N3oJeliliuH Ile I Isoleucine Hane
Jleiinun Leu L Leucine Jleii
JIn3uH Lys K before L JIus
MeTHOHMH Met M Methionine Mert
Ilpoann Pro P Proline IIpo
Cepun Ser S Serine Cep
Tuposun Tyr Y tYrosine Tup
Tpeonun Thr T Treonine Tpe
Tpunrtodan Trp w tWo rings Tpu
DeHNIATAHUH Phe F Fenylalanine ®eH
[{ucrenn Cys C Cysteine Huc

39



"
HomeHKnaTtypa aMUHOKUCIOT

CH;
— Ala |
— HN—CH—COOH
o
Ala— HN—CH—COO—
CH;

|
— Ala— — HN—CH—COO—

40



"
HomeHKnaTtypa aMUHOKUCIOT

| H,N—CH—COOH
Cys wm Cys |
| CH,—S—

‘ HoN—CH—COOH
Lys wm Lys CH»
CH»
CH»
CHy-NH—

41



HecTtaHpoapTHble aMUHOKUCHOTDI
[B-AnaHuH, 3-amuHonponaHoBas Kucnorta, B-Ala

H:NT"CH2CH2CO0O0-

KapHO3WH (6ema-ananun-L-ructnavn) ,

BAlaHis
AaHTUOKCUOAHT ,
NMPUPOLOHbLIN g @
. HN N\)J\
CTUMYJIATOP MbILLEYHOW \/}( g
aKTUBHOCTM. S A
NMpupoAaHbLIN NPOTEKTOP Ney

Carnosine H

BO30yAMMbIX TKaHewn
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"

TaypUH, 2-aMnHo3TaHcyNnbdOoHOBasA KUCIOTA,

npupoaHasa cepocoaepxawasd aMMHOKMUCOTA,
BblaeneHHasa u3 obiubeun xenuu B 1827 r.

HeMpomeguaTopHass aMUHOKUCIIOTa B Mo3re,
TOpMO3£illasa CMHaNTU4YECKYIo nepenavy

"W—Eit&aw
H. o e
N-C-C-50,H [S&
H” TR
H H



dusnonoruveckne addekTsl TaypuHa

B cocTase TaypoxonesniX KMCNOT YYACTBYeT B 0OMENHe XWUPOB, XONnecTepmia
¥ XHPOPACTBOPMMLIX BUTAMMHOB

TaypuH BNUAET Ha BHYTPUKNETouHoe
OCMOTUMECKOS RABMNEHWE W YYacTBYeT 8
perynayvu KneTouHore obneéma E

TaypuH anuaeT Ha GochonunnaHs i
COCTAB KNETOYHOA MeMOpaHb

Taypun ABNRETCA PEryNaTopo

M BHYTp#H-
KNETOUHOIO Kansuua - ==

B — .——'.;

TaypwH, COBANHARCH C XNOPOM, NPORABNSRET
CBOWCTBE aHTHOKCHAAHTA W NHrMBUpyeT
socnanurensHLie OTBeTs YWToKMHOoB &

uepea HykneapHui cpaktop NF, . B

TayprH BNMAET Ha CXMCNIMTENbHBE NPOLECCh
B MUTOXOHAPMAX (KoHBICraUKMA ¢ TPHK) =



3epkasio BeHepsbi (1898), Sir Edward Burne-Jones / Museu

Calouste Gulbenkian Lisbon /
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" J———
CtepeoxmMmusa aMUHOKUCIIOT
*
NH, CH-COOH

R
a-aMMHOKUCNOTa

(OOH COOH

HN——H H——NH,

R R
L-0-aMUHOKUCNoTa D-d-aMVIHOKVICﬂOTa

46



" S
Ctepeoxummsa aMMHOKUCHIOT

xB w0 x B xa
CH;5-CH,- ?H— (IjH_ COOH CH3—(|3H— (le— COOH
CH; NH, OH NH,

WU3oneiumH, lle TpeoHwuH, Thr

HO

e
*_COOH

N

H

4-rmnppokcunpornuH, HyPro
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D-aMUHOKUCIOTbI

D-acnaparunHoBas KUcrnora u D-MeTUOHMH
npeanosfioxXnTesibHO ABINAKOTCA Heﬁpome.quaTopaMM y MnekonumtarLjux.

D-MmeTUOHMH wu D-anaHuvH BXOOAT B COCTaB OMNUWOUAHbIX
renTanenTUaoB KOXU KOXXKHOAMepUKaHCKux amcpunounm — comnnomenyas:

aepmopdguHa  Tyr-D-Ala-Phe-Gly-Tyr-Pro-Ser wu
AePM3IH Kecban MHATyr-D-Met-Phe-His-Leu-Met-Asp(NH:2)

Hanuuue D-aMMHOKUCHOT onpeaenser BbICOKYHO OUONMOrnMyYeckyro
aKTUBHOCTb 3TUX NEeNTUAOB KaK aHarbreTUKoB.
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"

Gramicidin S /BM—ODN\ :
criopoeas nasioyka Bacillus Mpo Ne#
brevis / \
d—Pon d—-den
\ /
’ rp(:}.@ﬁc”- H. M—hn/
ToAMUUMAMH S
OGnapaer
OaKkTepnocTaTU4eCKuUMm
(npenaTcTBYHOWUM

pa3sMHOXeHUI0 bakTepun) n

OakTepMUMOHbIM
(yHUuTOXarWMM GakTepum)
AeUNCcTBUeM.

AHTUOUNOTUK
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" EE———
MeTunoBbiu 3achup L-Acnaptun-L-PeHunanaHmHa
AcnapTtam
noaclinacTuTerllb

Bonblioe KONMUYECTBO TOKCUKONONMYECKUX N KIMTMHUYECKUX
uccrneaoBaHMM acnapramMa NOATBEPXAaKoT ero 6e3BpenHOCTb, ecnun
AHeBHaA Ao3a He npeBbiwaeT 50 mr Ha kunorpamm maccbl. B EBpone
yCTaHOBMEeH MakcumyMm: 40 Mr Ha KUNnorpamMm mMacchbl B A€Hb.
NMpakTnyeckun 40 mr/kr maccol Tena ana vyenoseka maccou 70 Kkr
3Ha4yaT npumMepHoO 266 TabNeToK CUHTEeTUYECKOro nop,cnau.mBalou.l,ero
cpencTBa unu 26,6 n Konbl B OAVUH A€Hb.




dusnyeckKkme n Xxmmmiyeckme cBouCcTBa

- D
o< 7T @
FoN—CH—COO+-H - HsN— cI:H—coo@
R o R
HecymecTByromiast BUumosrsipHBINTT TOH
B nnpupoaec dopma! (IIBUTTEP-UOH),
BHYTPCSHHSISI COJIbB
HecylwiecTtByrowas bunonapHbIN NOH
B npupope cdopma (UBUTTEpP-MOH),

BHYTPEHHAA COJ1b

Kak B BOAHbLIX pacTBopax, TaKk U B TBEPAOM COCTOAHUMU
aAMWHOKUCIIOTbI CYLLEeCTBYKT TOJNIbKO B BUAE BHYTPEHHUX
conen (6UMNOJISIPHBLIX UOHOB8, UBUMMEP-UOHOB8; OT
HeMeLKoro zwitter — oBOAKUMN)
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"

AMMNHOKUCTIOTbI ABNAIOTCS
amdoTepHbIMU COeaUHEHUSAMM:

NaOH >R CH_C -0 HATpUEBas COJb
~H,0 T T Y SOoNa Ol-aAMHMHOKHCJIOTHI
R — CH — COOH NH,
NH HCI i
5 » IR — CH — COOH o TUIPOXJIOPUS

A-aMHUHOKUCJIOTHI
NH;
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"
KucriomHo-oCHOBHOE pasHoB8ecuUe
ansad aMMHOKUCTIOTDI.

i - ut 5
R-CH-CooH  -H . R—?H-‘COO i R—(lZH-COO

[ <« 5 «—
N H} } H+ \ H} + H+ \JHZ
KATHOHHAS BopMa JIRTIONAPHKE HOH ARHORAAS (BopMa
ol 1,0 «—l[]) —» ol 11,0

CHIBHOX KGR CPEaA CHABHOILEAOMHAR CPEAA
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"

KucsiomHoO-O0CHOBHOE€ paeHoeecue
and aMMHOKUCTIOTLI.

H3]]\I® I‘I:)JV(.D

- H @ ] i H@
?HR CHR

@ @

coou = coo®

AMMOHUMHAS pKa, pKa,
COJIb [{BUTTEP-HMOH
(pH 1-2) (HeMTpanbHbIN)

KatnoHHas doopma

HleI
CIHR
COOP

KapOokcuiiat

(pH 13—14)

AHVWOHHaHA c|oo|24ma



dusnyeckme n XxmmMmmyeckme CBomCTBa

KncnotHo-ocHOBHbIe CBOUCTBA

- pH 1 3apsap +1 ~pH 7 3apan 0 ‘pH 13 3apsap -1

COOH @ COO~ @ COO™
| | |
HN—C—H = T . HN—C—H < N H,N —C—H
| | |
R R R
KatnoHHasa cpopma LiBuTTep-noH AHnoHHas chopma

(HenTpanbHbIN) o5



R™ Sco,H R~ cos

HenTparsribHble )\
MOJIEKYbI
y R™ CO,H
KaTUOHbI

anekTpodopes




N303neKkTpunyeckasa ToUuKa

3nasenne pH, mpi KoTopoM KOHLEHTDALIKA AHNOTAPHBIX HOHOB MAKCHMATh-
Ha, & MUHHMATbHbIC KOHLIEHTPALIHH KATHOHHBIX H AHHOHHBIX (OPM 0:-AMHHOKYC-
10Tl PABHBI, HASbiBAETCA waoanekmpuseckori mowkoi (pl)
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" EE————

N303nekTpunyeckasa TouKa

pk, *pk,
n n+

pl= ~— ‘

2 )

[1¢ 1 — MAKCHMATBHOE YHCA0 IOMOXHTENLHIX 33PA0B B TIOMHOCTBIO TIPOTOHHPO-
BAHHOH Oi-AMUHOKHCIOTE.
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3Hayenus pl aMHHOKHCJIOT

ajga |6,0 |mer (5,74 |acn |2,77 |{tiaH | 5,65 |apr (13,76
Baja |5,96 \uuc (5,07 |ty | 3,22 |au3 |9,74
aeit (5,98 | pen 5,48 |acu (5,41 |ruc |7,59
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" A
OnAa MOHOAMUHOMOHOKapOOHOBbLIX KUCNoOT pl = 5-6

pl MOHOaMMHOOUKapPOOHOBLIX Kucnot (Asp, Glu) = 3

pl AamvammHomoHokapboHoBbIX Kucnort (His, Lys,
Arg) = 8-11

Ecnun pH meHbue pl, AK nmeet 3apaa + u ABuxKeTcs
K KaToay
Ecnu pH 6onbue pl, AK nmeet 3apsag — v
ABUXeTCcA K aHoAyY
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"
KncnortHo-ocHOBHbI@ CBOUCTBA

//O //O
CH?’—(EH—C\OH > CH3—(|3H—C\O
NH, ;
AMUHOKMCNOTA pKa, pKa,
CH,CH,COOH 4,38 HeT
H,N*CH(CH,)COO" 2,34 9,69
CH,CH,NH, HeT 10,67
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|
- NS
[lonyyeHne aMMHOKUCHOT

1. BbiageneHue n3s 6enkoB U nentugos
Bbenku rmagponusyrot - 6 M HCI, npu HarpeBaHuu
(110 oC) ,12-72 u.
Ucnonb3yoT Takxe Weno4yHou ruapornus u
cdepMeHTaTUBHbLIU TMAPONUS.

2. Mukpobumonorn4yeckum cUHTe3

MCNornb3ys NaTokKy, aMMuak 1 MUKPOOOpaHU3MbI
Corynebacterium glutamicum nonyu4aroT
rMYyTaMMHOBYIO KUCFIOTY, KOTOPasi UCNOMb3YeTCsi e
Kak nuwieBasa gobaBka.

Bbixoa rmyTaMmMHOBOM KUCIOTbLI COCTaBnseT
50 kr Ha 100 Kr BBeA€HHOM rMIOKO3bl (BpeMs
depmeHTauumu — 40 yacos).




3. buonornyecknun cnocoo nonyyeHnss aMMHOKUCIOT

o

OT1xoabl C ONTUYECKHU
aKTUBHbLIM N30MEpPOM
o-aMWHOKUCNOTbI

Ouyucrtka

OnTnYecKkn YnNcTbIin N3omep
O - aMUHOKUCTIOThLI
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XnmuyeckKkme cuHTe3bl aMUHOKUCHIOT.
1. AMMOHONN3 a -rarioreHKapOoOHOBLIX KUCIIOT

a NH a
CH;—CH—COOCH > CH;—CH—COOH
o - HC NH,

2. Cnute3 LUTpekkepa

//O HCN NH, maposn3 a
CH;—C — CH3—C|3H—CN —> CH3—C|3H—CN — CH3—C|)H—COOH
AN

H OH NH, NH,

(NH,CN) pauemar
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"

Peakuuu c y4yaCTUneM TOJIbKO aMUHOTIpynnbl

1. AnKkunupoBaHue

H,N—CHR—COO™ Me" + R'Cl R'— HN—CHR—COOH + MeCl

(CHsl)

R'— H,N'—CHR— COO

oOMnonspHbLIN NOH

CapKO3UH - N-MmeTUNrNUuuH
CH3N"H2CH2C0O0-

nMpomMexyTtToyHoe coeamHeHune B MeTabonname aMMHOKUCIIOT
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'_
beTauH - TPUMETUIbHOE npowssop,He
(CH3);N—=CH,-COO’

OnnonspHbLIN UOH

N,N,N-ToMETWITJIMLVH

MpocTenunm 6eTauH -
npou3BoAHOe rMuUUnHa - Obin
BriepBble OOHapyXeH B COKe
CTONOBOM CBeKIbl Beta
vulgaris

AOHOP MEeTUJIbHbIX rpynn
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2. AuyunupoeaHue

(”) 2 3KB.OCH.

HON—CHR—COO™ + R'—C—Cl + B:
XriopaHrmapva
I

R'—C—NH—CHR—COOBH" + BH'CI

AuununpoBaHue B ycnoBsusax LlotreHa-baymaHa
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(||) \ 2 3kB. OcH.
H)N—CHR—COO™ + R’ C/20 + B;:

O aHruapva
|

R'—C—NH—CHR—COOBH" + BHR'—COO

AumnunpoBaHue B ycnosusix LlotteHa-baymaHa
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" S
fMnnypoBas Kucnora

OEeH30UNITMNLUUH,

Y J\© CeH5CONHCH2COOH

B KnnHu4yeckoun npakTuke

NMNoKa3aTellb beHKLI,VIOHa.H bHOIoO
COCTOAHUA NEeYeHW.

CNOCOOHOCTb NeYeHun
ob0e3BpexnBaTb A40BUTbIE
BelLlecTBa.
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'_
Obpa3oBaHue N-auunbHbIX NPON3BOAHLIX

("3awguma amuHocpynnbI™).

R—CH—COOH + (I ﬁ R' Cl » R— CH—COOH
NH, O NH—C—R'
He CyLeCcTBYIOT B Buae OMnonsapHbIX MOHOB ‘ ‘
KapOobeH3oKCUrpyrna
Kap6o6eH3okcusawmra (1932 r) - ~ \
KapbobeH3oKcuxnopua
(6eH3mnnoBbLIN 3hUp CH,0 C’ Cl
XNOpPMypaBbUHOU KUCIIOThI). o

ZCl KapOOOEH30KCXJTIOPKA



"
dusnyeckme n xumMmmyeckue CBoUCTBa

ZClI
R—CH—COOH + C¢Hs— CHy—O—C—C] —— Kapoo0ers- |
OKCV3aLLMTa
:NH, 0
0L-aMUHOKCTIOTa KapOOOEH30KCUXITIOPVA
Hy/Pd, 25°C | ¢axed &d
—»R—’CH—COOH . —
HN—C—O—CH,C¢Hs ( CH,
TPpeT-6y TOKCU- \
0 KapboHwbHaA rpynna< CHz—— C—O0—C—N;
Z (BOK-3aLyiTa) / H
CH3 O
— > R—CH—COOH + CHsCHs; + CO, N

NH,

T peT -0y TOKCUKaPOOKC a3
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3. O6paszoeaHue ocHoeaHuu LLluggha

O
//

C—
H,N—CHR—COONa" + ©/ Ho
ij/cH—N—CHR—COO'Na+ HCl

3awuma aMuHo2pynnbl

©/CHN CHR— COOH
&
—CH N—ulllllllllllll i~ II T-H-




" EEN———

NH,

Peakuusa c dbopmanboerngom

a H\
R—CH—COOH + c=0 — R—C
A N
dopmanbaerna |
C

—COOH

;—OH

MeTUNoJibHbiIe NPON3BOAHbIE ABNAIKOTCA ropa3ao oonee
CUJIbHbIMU KUCNnoTamMuu, Hem aMNHOKUCIIOTbI, U OHU

J1Ierko oTTuTpoBbLIBAKOTCH LLENOYbIO.

Konun4yecTtBeHHoOe onpeaeneHue a-aMMHOKUCIOT
MeToAOoM POPMOSILHOro TUTPOBAHUSA LWEeNOoYbio

(MeToq CepeHceHa).
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«HuH2uOpuHoB8asi peakKyusi»

I
C OH a
) >< + HZN(leCOOH — >
. OH R
| | o -adMNMHOKINCT10TAa
O
HUHIMOPWH
0
l |
C C
- =0
— ——N \ + CO, + RC\H+ 3H,O
I I
O OH

74
CUHe-dmMOoSIETOBasA OKpacka



" EE————

4. [e3amMuHupoeaHue aMUHOKUcCJIOM

(l)H
H;N'—CHR —COO™ + HNO, RCH—COOH + N, + H,0
A3omucmas
Kucsioma

BOJIIOMOMETpPpUn4ecKkoe ornpeanerieHne coaepxaHums
d30Ta U KoJin4yectTBa aMUHOIpyrin B
dMUHOKUCIIOTAaX

Memoo BaH-Cnalika
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CH3—CH2—NH2

HNO,

—_—

/\+ +
CH; CH;-N=N —= CHzCH, —=

KaTUOH ANA30HUA

/ \:‘ CH;-CH;O—H

H,O H,O*
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" EEE———
BUOJNTOIMYECKU BAXHbBIE PEAKLUA
a-AMUHOKHUCHOT.

» A. BHympumonekynsipHoe 0e3aMUuHuUposaHue

B o
R—CH=CH—COOH + NH;j;

R— CHQ—(le— COO"
NH;"

(Takum 0Opa3oM y HEKOTOPbIX MUKPOOPraHU3MOB U BbICLLUX
pacTeHun

acnaparnHoBas kucnorta npeBpallaeTcqa B dymapoByHo)
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B. BoccmaHoeumesnbHoe 0e3aMUHUpo8aHue

NH; -CHR—COO™ + 2H" R—CH,—COOH + NH;"

(y HeKOoTopbIX MUKPOOPraHN3MoOB )

B. fludposiumuyeckoe deamuHuposaHue
NH;"-CHR—COO" + H,O R—?H—COOH

OH
(TMN Ae3aMUHUPOBaHUS, XapaKTepHbIN ANs

MUKPOOPraHN3MoB)
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I'. JecuOpama3Hoe de3aMUHUpoB8aHue

(|32{2—(|3H—COO' bepment, CH2=(|J—COO'
OH NH;" NH;

CHy~C—C00! H0 CHy=C—C00" NH,*
NH," 0

3TOT TUN Ae3aMUHUPOBaAHUA XapaKTepeH Ans
AMWHOKUCIIOT CEepPUH, TPEOHUH, LUCTEUH)
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4. OkucnnumernbHoe de3aMuHuUpoeaHue

HAL"
HOOCCH,CH,CHCOOH =< — HOOCCH,CH,CCOOH
HAOH +H™
NH, NH
L-ryTaMMHOBas KUCI0Ta oL-MIMHOT STy TaPOBas KUUT0Te

HOOCCH,CH,CCOOH + H,0

HOOCCHQCHzﬁCOOH + NHj

NH O
0L-OKCOMly TapOBast KUCTIOTA
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" JE
TpaHcaMUuHUpoOBaHUE — peakuus nepeHoca
0-aMUHOTPYNMbI C aMMHOKUCIIOThI Ha O-KETOKUCIOTY:

AovopHan AKuerTopHan
0.~aMMHOKMOIOTA L ~OKCOKMCIOT

TPaHCaMHa3a +

MpmnooKcarsgoctaT
HOOC—CH,— C|IH—COOH + HOOC—CH,—CH,— ﬁ— COOH = =

NH, 0

L-acnaprmHOBas KUCOTa oL-OKCOrJTy Tg0BasA KUCSI0Ta
HOOC—CHZ—ﬁ—COOH + HOOC—CHz—CHz-C|H—COOH
O NH,

LLlaBenesoyKkCycHast L -rJly TaMUHOBaSA
KWUUJ10Ta KUUJI0Ta

A KLermTopHast J1oHOpHast
o.-OKCOKMCJ10Ta O--aMUHOKMCII0TA

81



dusnyeckme n XxmmMmmyeckme CBomCTBa

O6pa3zoeaHue [H®P-npou3800HbIX

N02 NO2

/) o

O,N L F + NH,CHCOOH —E = ON NHCHCOOH
Q R R
2,4- ANHATPO- JHd-npou3sBoaHbIe
propbeH30 0L -aMHOKCIOT

(AHDB)
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"
dusnyeckme n xumMmmyeckue CBoUCTBa

Ob6pa3oeaHue ®PTI-npou3eo0HbIX (peakyusi I0mMaHa)

T2 84/\.

C{H—N=—=C—S + NH,CH,COOH——>
O3 eded o&f 6ed 50081
0
e //
C

—» CeHs—NH—C—NH—CH;~C_ —>
OH

S
S

ukwvzaums; H PN
> CeHs—N NH

-H,O \ /
S 7
&
AMnOHas CBA3b 83
drEeHWTTMOr MOAHTOVH




" JE
Peakuuun, npoTtekaroLwue ¢ ydyactmem
TONbKO KapOOKCUNBLHOM rpynnbl.

1.06pa3oBaHue achupoB

NH
R—CH-COOH + CH;0H Hel (}‘;ygo"') >R~ CH-COOCH; Wiﬁ R~CH~COOCH;
NH2 . NH3+C1 4 NH2

METWIOBbIV 3dWIp
O-aMVNHOKVCSIO T

IMULUH — KpucTannu4yeckoe BewecTso ¢ T =292°C
MEeTUINOBbLIU 3(PUP rMUUNHA — XNOKOCTb C TKMn=130°C.

Kap6OKCVIHaT-I/IOHbI, NMOJIHOCTbHLIO JIMWWEHDbI au,vmupylou.l,eﬁ CNOCOOHOCTH
84



2. OOpa3oBaHue ranoreHaHrnapuaoB

0
I, wumPOCI //
R—CH— COOH SOCh OC3>R CH—C_
Cl
CH3—ﬁ—NH CH;—C—NH
O O

Peakuusa ucnonb3yeTtcs i akTuBaumMm KapooKCUNbHON
rpynnbl NIPU NeNTUAHOM CUHTE3E
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" EEEN————

3. BoccTtaHoBneHune KapboKCUIbHOU rpynnbl 40
nepBUYHOU CNINPTOBON

Cl- H:N+-CHR-COOR' + LiAlH: —
H:N-CHR-CH:OH,;

4. [OekapbokcunupoBaHne aMUHOKUCIIOT
TepMOJSIN30M COJieM LWeNno4YHO3eMerbHbIX

MeTasnJioB
Ba(OH), t
R—CH—COOH —~ R—CH,
NH -8aC0, NH

2 2
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"

Mpouecc AeKapbokcunmpoBaHuUs

a-aMMUMHOKMUCTIIOT B OpraHn3me
BegeT K oopa3oBaHUO OMOreHHbIX aMUHOB

Hexapbokcniaza

) 4+ MﬂOKcaﬂbdDCCDaT
O0C— (IiH—I\H{f i » RCH,NH, + CO,

R
0L-aMVHOKC1I0Ta aMUH
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[TyTpecuuH- 1,4-gnammuHobyTaH, oGpasyrowmincs B
TONCTOM KULLKe Npu dhepMeHTaTUBHOM
0eKap6oKCUNUPOBaHUM OPHUTUHA; NPU LIUCTUHYPUN
oOHapyXXnBaeTcsa B MoYe.

KapaBepWH-(nar. cadaver Tpyn) - npoaykr
chepmeHTaTUBHOro AeKkapobokcunupoBaHusa nuaunHa (1,5-
OMaMUHONEHTaH), obpasyrwmnca npm 6akrepmanbHOM

pa3noXxeHnn 6enkos (Hanp., B NPOCBETEe TOJFICTOU KULLKN).
88



PepmeHTaTUBHOE r’MapPoKCcunupoBaHue

@— CH2 — (‘ZH — COOH > HO—@— CH2 — ?H — COOH
NH>

H NH2

dheHUIaIaHUH
TUPO3UH

Mpu reHeTUYEeCKN OOYCNOBIEHHOM OTCYTCTBMU B OpraHu3me
depmMeHTa, KaTanusnpyoLLlero aToT NpoLecc, pa3BuBaeTcs TAXernoe

3a6onesanne — (PEHUTTKETOHYPUSI.
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BbuoreHHble aMMHbI B OpraHu3me

HO@CH2CH2NH2 O_H'CHZCHZNHZ
HO NH

HoqamMnH TpurmammH
H [ CTaMnH NH CEPOTOHVH -

CepomOHUH OKa3arcs BbICOKOAKTUBHbIM

OnoreHHbIM aMMHOM COCYAOCYXMBaloLero
aencteusa. OH perynupyeT aptepuanbHoe AaBrieHue
TeMnepaTtypy Tena, gblxaHue, NO4Ye4YHyH
douneTpaumio u ABNAETCA MeauaTopoM HePBHbIX
npoueccoB B LUIHC




a[JekapbokcunupoBaHue

CH;—CH—COOH - CH—CH
N & i NH N/ g 2 1 2
>  Oekapbokcunasa NH,
- N
|
|
H \
co, H
T oUrT ooaH T pyIrT amMuyH
nHaon
CHy
ObnapaeTt hekarnbHbIM
3anaxom (npuv 6onbLOM N\
pa3BeaeHUU
npuo6peTaeT 3anax 5
XaCMUHa)

Ckaron (3-meTunuHpgon)
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Hekapb6okcunuposaHue 8 op2aHu3Me

N
N

-CO,
|

H H

rmctmayiH MCTaMNH

ObGnapaeTt cocyaoopacLUUpAOLWUM CBOUCTBOM,
MepuaTtop annepruyeckux peakumm

92



Peakuuun, npotekatrowime ¢ yyactmem obemx
byHKLUMOHaNbHbLIX rpynm.

1.0mHoweHuUe aMUHOKUC/IOM K Ha2peaaHUo

ad-aMUHOKUCTIOTbI
|

H
|
O._JO—H HtN_ CH; O N~ CH;
0 | —_— j\: + 2H20
a 4
. CH, I}I O
H

O

AnkKetTonunepa3vH

2,5-0uoKco-3,6-duMemusinunepa3uH
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"

Jlakmum-nakmamHass maymomepusi

TR

JlakTam JIAKTUM

924



" EEN———

B-aMUHOKUCOTDI

95



V-aMUHOKUCTIOTbI

G 0
|| o /]
CH O CH;—C
/ OH t 2
8 C\H2 ’ B CH2 N—H + H,0
__n—H AN
CH;3 'TI CH,
Y H Y
yaMMUHOMacCsiHaA KUcnoTa Yy -OyTuponakram

v-JlakTambl ABNAIOTCA KETONPOU3BOAHbLIMU
TeTparugponuppona (nupponuanHa), MNO3TOMY UX

Ha3bIBaloT MUPPOSIUCOHaAMU.
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6-aMUHOKUCIOThI
|C|> O
|
a  _C—OH _C__ _H
CH, CH N~
NH, 2
LT | | +  H,0
PCH,  °CH, BCH, SCH,
CH, \CHZ
! Y

O -aMuHoeasiepuaHoeas

Kucsioma O -easieposiakmam

Nnpou3BoAHbIe nunepudoHa-2
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"
W-aMNHOKUCTOThI

O
|

T— NH—(CH,)5—C
— — 1

n HsN'— (CH,)s— COO"

W-aMUHOKUCIIOTbI NpeTepneBardT MEXMOSEeKynsapHoe
B3aMMmogeucTeue ¢ obpazoBaHMeM NOfIMMEpPHbIX

CTPYKTYpP C aMUOHOU CBA3bIO (nonuamudoe)
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"

2. ObpasoBaHUue KOMMJIEKCHbLIX COMlen MeTansnos

a
2 CH;-CH—COOH  + Cu(OH), >
NH,
NH
O\\C/O\C/ ZrCHS H,O
u + 2
— )\ 7\ _Cx .
H,C® "NH, 0~ ™0

XenatHble conu meaum (ll) cnHero uBeta

CRYXUT Ka4eCTBEHHOM

peakuueun Ha Hanuune B
MOneKyre
| O-aMUHOKapOOKCUITIbHOWU

pyHKUUMN. 99




NaOOCCHz\N_CH_CH N /C»HzCOOH
HOOCCH,” T2 72 PNCH,COONa
Tpmion b

(muHATpHUEBas COMIb
TIICHINAMIHTETPAYKCYCHOIT KICIIOTHI )

©00CCH; H,COQ®
>NCH,CH-N 2+ .
HOOCCH, T -T2 THICOOH + M

SN

—_—
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3.00pa3oBaHue MeXMONeKynApPHbIX
aMUOHbIX CBA3eU

— e
-
- I
,o

R-C=0 +NH,R' _.R-C=0 ;
OH NH-R!
R: NH,CHR"—: R': —CHR"COOH.
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" EEN———
AMUHOKUCIIOTbI HepeaKo NPUMEHSAIOTCA B
KayecTBe NleKapCTBEHHbIX CPeACTB:

= - CmewaHHble K,Mg-conu Asp (acnapkaM) unu

Glu (MaHaH2UH) ncnonb3yOTCA B KapaAWOSriorum m
HeBponormm
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" EE———

Met ( METMOHMH ) UCNONb3yeTCcs Npu
nevyeHmun 3adoneBaHM U TOKCUYECKMX
NMOPaXeHNU NeYeHw

NH, [

| |~
IIHa—S—I:Ilﬁﬁﬂz—BH-E\

Ot

L

MemuoHUH

WL THAONINGM




s Cys (LI,VICTeI/IH) y4yacTByAa B OOMeHe |
XpycTanuka rnasa, noseseH

AN NponNakTUKU U 3a4ePXKKU
pPa3BUTUS HEKOTOPbIX TUMOB KaTapaKThbl

o)
|

HS OH

-
-

HN H

N-aueTunbHoe npousBogHoe Cys (ALJL)),
obrneryaeT oTKawwsnuBaHue Npu 6pPoHXUTAaX.




sNa-conb Glu (enymamam Hampusi) ABnsieTcs o4YeHb LWMPOKO
pacnpocTpaHeHHON NUuLeBOon A00aBKOU, yryyllaroLen BKyC

NPOAYKTOB.
poAy S£nk

YMmamu - “mAACHOM BKyC”
HOOC—CHZ—CHZ—CEH—COOH
NH,

mytamuHoBas kucnota (E620) u ee conu:
(rmyTamat HaTpua E621, rmytamaTt kanua E622,
aurnytamar Kanbuma E623, rnyramat ammoHus
E624, rnytamaTt marima E625)- ncnonb3yroTcs Kak

YCUITUTEJIN BKYyCa.

ero nony4aroT U3 KPeBeTOK U BHYTPEHHOCTEN Pbi6, MG
BOAOpPOCHEeN, conoaa u CBeKnbl. 2
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myTammHoBas KUMCnoTta n ee COJNN
6e3onacHbl!

B npoAyKTax NnMTaHWA rnyTamara HaTpus [
AOOIMKHO ObITb He 6onee 0,8%

myTamaTt HaTpua pa3peLueHOo Ao006aBNATb K NpoAYyKTaMm
nutaHunda B Konun4yectBe 1,5 rHa 1 Kr unu Ha 2 n.

B CYTKM He bonee 9 rpammoB !
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" EE———
- Y-aMMHoMacnsaHasa (4-aMmmHobyTaHOBas) KUCNOTA,

NpPUHMMaeT yvyacTme B OOMEHHbIX mnpoueccax rofioBHOro
Mo3ra; naktam ee N-aueTunupoBaHHON  (pOpPMbI

(Hoomponun, Unu nupauemam) LLMPOKO
ucnonb3lyetcad B MeaAuUUMHe ANA Jle4YeHUsA HapyLlleHun
oyHKLMUN rONTIOBHOIro Mo3ra

HN® bod? L,

y-AMAHOMaC19Has KCII0Ta




CpeAnctBO ANA reYyeHnss NOCTUHCYJILTHbIX
bonbHbLIX (Uepebposiu3UH) COCTOUT rMaBHbIM
oOpa3omM N3 cmecy aMUHOKUCIIOT, Nofy4yaeMbliX B
pe3ynkrate rmgposrinuda Mo3roBoro BeLiecTBa

- KPYNHOro poratoro CKoTa.

T e @ " m— -

HepeSponmumimm ' wn

-

——— —
- - — - - ——
— - - —— :
————— — - -

— -

|
—
—_ =
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Cnacubo
34
Bawe BHUMaHue!



napa-AMMHocanuuunoBas KUCrnoTa (4-amMUHO-2-
rmgpokcubeHsonHaa kKucnota, [IACK) wn ee
HaTpuMeBasa cofb OONagarT OaKTepuocTaTU4YecKom
AaKTUBHOCTbLIO B OTHOLUEHUU GaKTepun TybGepkynesa u
ABNAIOTCA  U3BECTHbIM MPOTUBOTYOEPKYNe3HbIM
npenapaTtom.

dtunosbin  3acdbup 4-aMMHOOGEH3OMHOU  KUCHOThI
(aHecme3uH)

U 2-OUN3TUNAMUHOITUSIOBLIN 3(hUpP TON Xe KUCNOTbI
(HoeOKauH, UNN NMPoKauH) WUNPOKO UCNOSbL3YHTCA B

KavyectBe dHECTETUKOB:

HaN__~_OH H2N©\C H2N\©\
@ .
00© O0C,Hs COOCHCH,N(C,Hs),

NMACK AHecTesvH HoBokanH
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"
buonornyeckoe sHaYeHMe aMUHOKUCHOT
1. AMMHOKUCIIOTbI IBASIKOTCA TEMU MOHOMEPHbLIMU MOJIEeKYamMu,
N3 KOTOPbIX B OpraHu3Me obpa3yroTcsl NpakTU4eCKn Bce BUONormyecku
BaXXHble OMONoNMmMepbl: NPOCTbIe U CNOXHble 6eNKU (MMEeHHO NO3TOMY
npupoaHblie aMUMHOKUCIOTbI Ha3bIBaKOT MPOMeUHO2€HHbIMU);

2. B xooe oOMeHHbIX npoueccoB,, aMUMHOKUCNOTbI NpeBpaLla-
IOTCS B pa3HOOOpa3Hble OMONOrMYecKn BaXkHble COeANMHEeHUA ApYyrux
KnaccoB. Hanpumep, Arg cny>ut KOMINOHEHTOM LiUKIa oopa3oBaHusA

MO4YeBUHbI, Asp npeawecTByeT CUHTE3y NYPUHOB, MMPUMUNONHOB,
LLlaBerieBOYKCYCHOM KUCNOThI, a 6e3 Gly HeBo3MOXXeH OMOCHHTE3
nopckhnpnHOB, NYPUHOB,IMyTaTUOHA, KpeaTUHa;

3. CywiecTBeHHa pofib aMUHOKUCIIOT KaK npeAllecTBEHHUKOB
pa3HOOOpa3HbIX HeMpoMeanaTopoB:

(:H2(:|-|(:o(j9 CH2CHCOO@ CH,CH,NH, HOCHCH,NH,

Qw0 D
PeHIaHVH H

3,4—ﬂ,I/IOKCI/I(*B-II/U'IaJ'IaHI/IH NodemmH HopanpeHanH
AO®A nnu DOPA 111



CH2$HCOO@ CH->CH,NH,
{ ® — .
N NH; N
H TucwvmH H T'mcramvH

OTBe4YaeT 3a pa3BuUTUE anfieprmyeckux peakuumm

HO@—CHZCHCOO@ HO- @—O—@—CHZCHCOO

Tupo3nH @NH3 KCMH ®NH3 _
ropmMoH LIJ,VITOBVI,CI,HOVI xene3bl (perynupyeTt oomMeH

BellecTB

@\IJ—CHZCHCOES Qj]'CHzCHzNHz HO H-CH-NH-

@NH ( I ]]

H TpI/II‘ITO(ig—I |-| TpurmamMnH ” CepoTOHVH -
CepPOTOHUHIPIrNYeCKUmn
MeauarTop,

Bbi3biBaeT TOPMOXEeHue
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buonornyeckun BaxXHble XxmmMmm4yeckKue peakKuunu

R— ?H— COOH

H\ - O
C - H-— - N ~.
: W H
O;POCH- OH >0;POCH, _ 0
| + NH,CHCOOH —> |
AN | A
1TT CH; R N CH;
H b

nupuaoKcansdocdaT 0L-aMUHOKUCIOTA Ay |
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"

buonornyeckun BaxXHble XxmmMmm4yeckKue peakKuunu

chepm

.|.

ITI CH,
H
MVIPWOOKCanschocchaT

/
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buonornyeckun BaxXHble XMmmMmm4yeckKue PpeaKunu

llepeHOC aMuHoO2pyNMNbI

MompyxHbIA
aToM BOAOPOA |
1
R COO
R—(lj—COO‘ \C/
|
H\-._ /N
C—""~ H— ~—~N.
i S
(P)-OCH~ O (P)-OCH, o
H—l—
N | ? | /‘| -
N N~ CH;
H H
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buonornyeckun BaxXHble XMmmMmm4yeckKue PpeaKunu

llepeHOC aMuHoO2pyNMNbI

R COO
/
e
H_ |
(P)-OCH
(P)-OCH 2 OH
AN 9] 11,0 =
| O | + R—C—COO
> 4+ Nt ||
N CH, 1? CH; O
i H

MupmaookcammHdocdaT O0L-OKCOKUCTIOTE
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" EE————

buonornyeckun BaxXHble XMmmMmm4yeckKue PpeaKunu

Hekap6okcunuposaHue 8 op2aHU3Me
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buonornyeckun BaxXHble XMmmMmm4yeckKue PpeaKunu

Hekapb6okcunupoeaHue 8 op2aHU3Me

CH,R

H | H
\C’;N\
+
|

~ C&
H
(P)-OCHx (|) o (P)-OCH OH
2
. - | — s | + RCH,NH,
N~ CH; 1TI CH;
H H

ApymvH |l a [NupuookcansdocdaT BroreHHbIM aMUH

)
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" EEE———

buonornyeckn BaXxXHble XMmmMmmn4yeckKue PpeaKunu

SJ/IUMUHUpOBaHUe

OH H < CH-KucnoTtHbIM LEHTP

| |
RCHCCOO RCHCCOO

(P)-OCH, (Py-0CH,
\ _H20 N

Ay | ArbamvH] 6

T —
T —Z+
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buonornyeckun BaxXHble XMmmMmm4yeckKue PpeaKunu

SJ/IUMUHUpOBaHUe
H\C _O
(B>-ocH, p OH
+ R—CH=C— -
5 - | R—CH (Ij COO
ITT CHj NH,
H V
MpmopkcansdocdaT
_|_
R—CH,—C—COO O R—CH,—C—COO
| -NH3 |
NH O

Va 0-OKCOKUCTIOTa
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