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Transition state

Group Transfer
Potential
(High-Energy Bond)

Activation energy

A~P=—=A+P

A ~ PO + HoO —
A—OH + HPO,*~

Reactants

AGT per mole of

phosphnu- transferred

RS “NPhosphoryl group  Products
transfer potential

=-30.5 k] /mol
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- 2 Krnacca nepeHoc4mKkoB

0 CneuymanbHble kodbepmeHTbl (NADH, NADPH,
FADH,, FMN)

1 BblcokoaHepretunveckune pocdathbl: AG’ < -25 kd/mol)

Energy production Energy utilization

Carbohydrate Muscle contraction
Lipid Active ion transport

Biosynthesis
Detoxification
Themogensasis

Protsin
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OkucneHune NAL* u NADP":
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CH,0 ‘ CH, (fully oxidized)

Okucnenue FAOQ u Q:
TTepeHoC ABYyX 311eKTPOHOB BMeECTe UNU
nocnegosaTtensHo B Buae (H* + e’)
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High energy
phosphate bonds
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Adenosine 5'-triphosphate Adenosine 5'-diphosphate

ATP ADP
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e BbicokoaHepreTunyeckme doocdatbl > ATO

AG~’
(k] /mol)

Phosphoenolpyruvate (pyruvate + P;)

3" 5'-Cyclic adenosine

monophosphate (5'-AMP)

1,3-Bisphosphoglycerate

Creatine phosphate

Adenosine-5'-triphosphate
(ADP + P;), excess Mg**
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e BbicokoaHepreTunyeckme goocdartbl < ATO

AG*'
(k] /mol)

Adenosine-5'-triphosphate —30.5
(ADP + P;), excess Mg**

Pyrophosphate (P; + P;)
m5 mM Mg9+

Uridine diphosphoglucose

Glucose-1-P (glucose + P;) O O—pa i
Allg=—\U=— Yy

—204P — O— CH,
Glucose-6-P (glucose + P;) 3 H
H HO

~204P — O—CHy— C—CH,0H

H

sn-Glycerol-3-P (glycerol + P;)

Adenosine-5’-monophosphate




== [moponus doocpoeHonnmpysara

OH O
| Tautomerization "

+ H,.(C=C—C00O ———————> HyC—C—C00O"

Pyruvate AG=-33.6 k] /mol Pyruvate
(unstable enol form) (stable keto)

HoComm C—COO"
PEP

Pyruvate (ﬁ

kinase

HoCmm C—COO~ HgC=—C —COO"~

Phosphoenolpyruvate Pyruvate
PEP

ConpsaxeHHas peakumsa - cuHTes AT
(cybcTpatHOE pocpopunupoBaHue)
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H:- ? % 103, H + H® HC
Reducdon j@i :@[ \(
Oxidason H,C o Z Hg(

HY R

ALY o= TN FADH, or FMNH_

HHH ?
HQC—é—b—é—CHz—O—P~OH

| OHOHOH OH
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20 éavm mononucleotide (FMN)

OH OH —<=—— NADP*+
contains

PO32- on this : : : i
2" OH group Flavin adenine dinucleotide (FAD)




KodepmeHTbl okcuaopeaykras: yOUXmHoH

CH, (Ims

(CH e CF 0 e (OH,) = H

O
Coenzyme Q, oxidized form
(Q. ubiguinone)
e’

OH
S+ @
N

CH,O H,O0

i CH,
H,00 R

H

Coemzyme Q,
reduced form
(QH,, ubiguinel)




mmm KodepmeHTbl okcmaopeaykras: brontepuH n H,
e doonar

?H—ClH—CH3

OH OH
5,6,7,8-Tetrahydrobiopterin

?H—CIH—CH;;
OH OH

7,8-Dihydrobiopterin
(quinoid form)

COO™

I I
C—NH—CH—CH,;—CH,—CO00"

N
6-methylpterin glutamate




Folic acid

H

| |
HS—CHz—CHz—N—fl—CHz—CHz—N—C":
| |10 O OH CHj3

B-Mercaptoethylamine Pantothenic acid

Coenzyme A

3'-Phosphoadenosine diphosphate
(3'-P-ADP)




EEN KodbepMeHThbl TpaHcdepas v nmas:
TnamMmmHnmpodoocdoar

thiazolium

ring
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Thiamine pyrophosphate (TPP)

o active
i acetaldehyde

MUKOIn3
NEeHTO3HbIN

NyTb Hydroxyethyl thiamine pyrophosphate



KodepMeHThbl TpaHcdepas v nmas:
nupuaokcanbdocdar

Schiff-base
linkage
(protonated)

Amino acid

External aldimine

Bond most nearly
perpendicular
to w orbitals

Hg R;
/ Rs

HN—CY
r orbitals \R3




: : + KodepmeHThl TpaHcdepas: SAM

coo*
H3N—C—H

. . CHz
methionine )I\>
CHz
. .

+Q ——
S CHZ o
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| OH OH |
adenosine

S -Adenosylmethionine (adoMet)




KodbepMeHTbI ruaponas:

OTCYTCTBY
IOT



KodbepmeHTbI nnuras: OMOTUH U
KapOoKCcUnmpoBaHue

Activated (
i co, | Q‘L

?HW go

C

7\
HN” ONH
\ C02
HC —CH
2
HaC(__GH

2 CHz—CHz—CHz—CHz—COO'I

valerate
Biotin




BUTAMWHbBI

Xunpo-un
BOoOOpacTBOpPUMbIE
'pynna A

'pynna B

Npynnbli C, D, En K



HasB

CoeanHeHune

TnamuH

ButamuHel rpynnsl B

B/ X

ABUTaMMHO3

Bepubepu, cnHopom
BepHuke-Kopcakosa

M'MnepBuTamnHo3

COHNMMBOCTb, MblLLeYyHada
crnabocTb

PubodnasuH

ApunbodnaBnHo3
(oepmartuT, cToMaTuT)

HukotuH(amung)

[Mennarpa (aepmatwur,
aenpeccusi, guapes)

[NopaxeHune neyenu,
9K3eMbl, gucnencus n ap.

[MaHTOTEHAT

[MapecTesnsa (oHeMeHne
KOHEYHOCTEN)

PBoTa, anapes, naxora

[Mnpuaookc(nH/anb)

AHemuns, nepundepu-
Yyeckada HemponaTus

[nckoopanHaums,
HEPBHOE PacCTPOUCTBO

BunoTtuH

[epmatuTt, aHTEpUT

donar

MeranobnacTtHaga aHemus,
poaoBble AedEKTbI

- (conyTtcTBytowme)

LinaHkobanamuH

MeranobnactHaa aHeMusi

CbInb, cxogHasa Cc akHe




HasB

CoeanHeHue

PeTnH(on/anb)

[1pyrne BuTamMuHbI

B/ X

ABUTaMUHO3

KypuHasa cnenorta,
KepaTo3bl

'MnepBuTamMnHO3

[MnepBuTamMmmnHo3 A

AckopOunHoBas K-Ta

LinHra

Kanbundeporbl

PaxuTt

[MnepsuTamMnHo3 D

Tokoeponbl

- (remonnTnyeckas
aHemMus)

HesameHnmble KK

Hy»xHb1 6onbwue
Kosiudyecmea (He eum)

XMNHOHbI

HecBepTbiBaHWE KPOBWU,

KpoBeToYallmn guaTes

KapHUTUH

O6bwmeH KK 8 neyeHu

Canunuunosas k-Ta

MukpoanemeHm
numaHusi

S-MeTUnNMeTnoHmH

Memabonum (He sum)




