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HAUNBOJIEE NU3BECTHDBIE BA3bI, BKIIIFOHAIOIINE
JNAHHDBIE O METABOJIMYECKUX I'EHHBIX CETAX:

1) KEGG Kyoto encyclopedia of genes and genomes: integrated
suite of databases on genes, proteins, and metabolic pathways
http://www.genome.ad.jp/kegg

2) MetaCyc Metabolic Database http://metacyc.org/
I—» 3) EcoCyc http://ecocyc.org/

4) TRANSPATH Gene regulatory networks and microarray
analysis http://www.biobase.de/pages/products/transpath.html

5) GeneNet — UIIul" CO PAH , r.HoBocuOupck

6)WIT What is there? Metabolic reconstruction for completely
sequenced microbial genomes http://wit.mcs.anl.gov/WIT2/ (B
HACTOSIIIee BPeMs HE JIOCTYITHA)
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KEGG: Kyoto Encyclopedia of Genes and Genomes

f

A grand challenge in the post-genomic era is a complete computer representation of the cell and
the organism, which will enable computational prediction of higher-level complexzity of cellular
processes and organism behaviors from genomic information. Towards this end we have been
developing a hioinformatics resource named KEGG, Kyoto Encyclopedia of Genes and Genomes,
as part of the research projects in the Kanehisa Laboratory of Kyote University Bioinformatics

Center.
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OCHOBHbLIE NTHOOPMAIIMOHHBIE MOAYJIN bA3bI KEGG

Building blocks of life

Genetic materials

Chemical materials

Wiring diagrams of life

Genetic networks

Chemical networks

KEGG Gene Universe
Genes and gene products
in complete genormes

Genomic contexsts
Srtholg/paralog relations
KO (KEGG Orthology)

KEGG Chemical Universe
Chemical compounds
Comples carbohydrates
active peptides
Chemical reactions
FiC (Reaction Classification)

( KEGG Protein Network )

Regulatory pathways
Maolecular complexes
Hetwork-nmetwork relations

Metwiork-environment relations

Diseases

Genetic and chemical blueprints of life

' KEGG Table of Contents
KEGG Release 29,0, January 2004 (plus daily updates)

Introduction Standards Links Distribution
User manuals Cata formats Links to related databases Disclaimer
References AP FTP access

Feedback form

GenomeMet

Copyright 1995-2004 Kanehisa Laboratory




KEGG PATHWAY Database

Current knowledge on molecular interaction networks,
including metabolic pathways, regulatory pathways,
and molecular complexes

| KEGG2Z2 PATHWAY GEMES LIGANMND EXPRESSIOM BRITE XML API DBGET

. Metabolism

. Genetic Information Processing

. Environmental Information Processing
. Cellular Processes

. Human Diseases

Go to:

L ofa L) b

KO (KEGG Ortholo
See also: ( ay)

1. Metabolism

1.1 Carbohydrate Metabolism

Glycolysis f Gluconeogenesis Ortholog, Oxidoreductases
Citrate cycle (TCA cycle) Ortholog
FPentose phosphate patheway Ortholog
Fentose and glucuronate interconversions Crtholog
Fructose and mannose metabolism Ortholog, PTS
Galactose metabolism Ortholog
Sscorbate and aldarate metabolism Ortholog
Pyruyate metabolism Ortholog
Glyoxylate and dicarbosylate metabolism Orthiolog
Propanoate metabolism Ortholog
Butanoate metabolism Ortholog

CS-Branched dibasic acid metabolism

l_ l_ l_ 4 Inkernst

w2



IIpencraBienue naHHbiX Ha TeMy «Glyoxylate and dicarboxylate
metabolism» B 0aze KEGG

I GLYOXEYLATE AND DICARBOXYLATE METABOLEEM I

r,_ ______ = Pyruvare metabolism

L-Tartrate

—————— (o)
Orxaloacetats
et

Citrate

Bl

2331

FEREE
42152

11193

b
Orxaloglycolate

T Acetyl-Cod

4=51=1|
4213

o0 afliz12] JHz
Rl ::O
& 11272
10-Formyl-THF 5 10-Methylens-THF
Formyl phosphate
i o—c343 |—w0—{1515 =0
5 10-Methenyl-THF
3518351351 Y ciz-dconitate
- 35191535149 oN'EDm?Yl
tt\i _|3_1_2_10'70F0nny1—00A 351.10[35.1 56 derivatives
n_ e (Niu-ogenm.etaho]ism:l YR 3512735165

2832 iclaomyl-cm
E@ 6218
411 ————
Purine metaholism ENTRY F¢ 1.2.3.5
3-Phospho- MNAME glyoxylate oxidase
. Dgyfrite_ Reduced pe; CLASS Oxidoreductases
phosphate ¢ beting on the aldehyde or oxo group of donors
With oxvygen as acceptor
D -Ribuloze | SYSNAME glyoxylate:oxygen oxidoreductase
-1,552{'__/! BEACTICH glyoxylate + HZO + 02 = oxalate + HZOZ
SUBSTRATE glyoxylate
H2O
r O———J31318}— oz
Phosphoglyeolate PRODUCT oxalate
12121 Hz o2

L= =]

i

Witarnine B6 metabolism
k_ ______________ Glyeine and serine | __ __
metabolizm

|
|
|
i
_J

00630 22503

REFERENCE 1
Kasai, T., Suzuki, I. and isai, T.
leptobacter.] Koso Kagaku Shiwmpojiuwu 17

[Glyoxylic oxidase system in
[(1962) 77-81. (in Japanese)

PATHWAY PATH: MAPOOGR3O0 Glyoxylate and dicarboxylate metabolist
DELINKES CAZ: 37251-03-9
s




MOV JIb KEGG Gene Universe: “KEGG Orthology”
572881 renoB , 155 opranusmosn

Building blocks of life Wiring diagrams of life
Genetic materials Chemical materials Genetic networks Chemical networks
(¢ KEGG Gene Universe ¥EGG Chemical Universe KEGG Protein Network
Genes and gene producks Chemical compounds Metabolic pathways
in complete genormes Comples carbohydrates Regulatory pathways
Genomic contexsts (]
Ortholgfparalog relations  RC (R
KO (KEGG Crthology) 2. Ortholog/paralog clusters

& Search possible orthologs for:

KEGE

& Search possible paralogs for:

sbove [180 ] Go| Clear |

& Find SSDB ortholog clusters: (enter keywords)

Introduction
User manuals
References

Feedback fo

Copyright 1995-2004 Kanehisa Lab Go| Clear

ind KO groups: (enter keywords)

< iaceEﬁ ) EI Clearl

with |best-best = relatiDHS&abDvelmﬂ 'I Go| Clear

[r— —— ——




PE3VYJIbTAT ITONCKA IT1O KIITFOUEBOMY CJIOBY «aceB» B

“KEGG Orthology”

DBGET Search Result

Database: EO

KEEGE COrthology

Felease 29.0+/03-11, Mar 04

Institute for Chemical Research, Eyoto
4,088 entries

Eeyword(s): aceB (Total 1 hitz. / lirrat=1000)

1. ko:EO1635 E2.3.3.9, aceB, gl

DBGET mtegrated database retnieval 5 Fenomelfet

[=

[ LinkDE | Clique |

ENTEY

NALME
DEFINITION
CLA3E

DELINES

GEMES

EO1638 0]
E2.3.3.9, aceE, glcB

malate synthase

Metaboliswm: Carbohydrate Metabolism:
[FPATH: ot0O0620]

Metabolisw: Carbohydrate Metabolism:
metabholism [PATH:otOOG30]

Eem e b g.g

COG: COG2Z225

Go: 0004474

Pyruvate wetabolism

Glyoxylate and dicarboxylate

ATH: AcS5g03560 (MEDZ4.5)

SCE: YIRO31C (DALT) ¥NL117W(MLZ1)
ECO: h2976(glcE) 4014 (aceB)
ECJ: JWZ9435 (glcE) JW3I974 (aceB)
ECE: Z5600 (aceB)

Ecotr ECg2937F

ECC: 3705 (glcE) 4971 (acelB)
3TY: 3TY¥4401 (aceE)

STT: £4111 (aceE)

3TH: 3THM4155 (aceE)

TPE: YFO3726 (acel)

TPE: yO015 (aceR)

3FL: 3F3015 (glcE)

3FX: 33216 (glcB)

PLU: plug4iSeiacel)

ECC: XCCODZ37 (mls)

HAC: XACDOZSE (wls)

WCH: WCO734

VW VWio450

VWY WWOT741

WPA: VPOSE3

PAE: PAD45Z (glcB)

PPU: PPO3SE (glcE)

P3T: PIPTOO450 (glcEBE-1) PSPTO3ISSS (glcoE-2)

| TrFarmak




BbIXO/] HA OITMCAHMUE BEJIKA glcB,

KOAUPYEMOTo reHoM aceB E.coli

[ LinkDE | Clique |

[ LinkDB | SSDB | FASTA-genes | FASTA sp | BLAST-nr | SOSUI | PSORT | MOTIF |

ENTRY

NAME
DEFINITION
CLAZS

EO1635
E2.3.3.9, aceB, glcB
malate synthase

[PATH:otOO0620]

DELINES Een dab.mng
COG: COGZZES5
GO: 0004474
GENES ATH

Metabolisw: Carbohydrate Met

Metabolisw: Carbohydrate Met
metabolism [PATH:otOORSO]

/

ENTRY b2976 CDa E.coli
HNAME glcE, glc
DEFINITION malate syhthase ¢ (M5G) [EC:2.3.3.9]
ORTHOLOG EQ: EOl1l6358 mwalate synthase
CLASS Metabolism: Carbohydrate Metabolizsm: Pyruvate metabolism
[PATH: eco0O0620]
Metabolism: Carbohydrate Metabolism: Glvoxylate and dicarboxylate

metabolism [PATH:eco00630]

POSITICH comp lement (3119650, .3121321)

ECE: 25600 (aceE)
ECS: ECg4932

3TY: 3TY¥4401 (aceE)
STT: t4111 (aceR)
3TH: ZITH4155 (acel)
¥PE: YPO3IT7ZE (aceR)
TPE: 0015 (aceR)
SFL: SF3015(glcE)
3FX: 33216 (glcE)
PLU: plu4iSaiaceh)
HCC: XCCODZ37 (mwls)
EAC: XACDZS5E (wls)
WCH: WCO754

VW VWio450

VWY WWOT741

VPA: VPOSS3

PAE: PAD45Z (glcE)
PPU: PPO3SE (glcE)
P3T: PEIPTCO450 (glecB-1)

: AtSgO3860 (MEDZ4.5)
SCE: TIRO31C(DALT) 170 (M
ECO: b2976 (gloE) B4014 (acel)

ECT: JW2943 (gleB) JU3074 (ace

ECC: c3705(glcB) c4971 (aceB)

PSPTO

=

I'*E‘i Finne | |

DEL IMES Wiszconsin: bZ976
Colibri: glcE
MCEI: 1739348
SPTE: P37330
CODON TSAGE T C L =
T 9 10 11 ] 4 2 3 = 6 12 1 ] : 2 ]
C 3 i 1 41 2 a 4 Z5 9 g 15 25 1% 21 a
L 22 21 1 23 5 19 3 6 17 25 30 2 3 14 ]
11 & 3 26 17 18 1o 27 30 14 31 14 13 Z4 2
LABEQ T3
MEOTITOSRELEIDANFERFVDEEVLPGTGLDALAFWRNFLDE IVHDLAPENROLLAERDRET
QAALDEWMHRINPGPVEDEAAYESFLRELGYLVPOPERVTVETTGIDIE ITSQAGPQLVVE
AMNARYALNAANARWGELYDALYGRDIIPOEGAMVIGYDPORGECVIATVRERFLDESLEPL
ENGEYODVVAFEVVDEQLREIQLENGEETTLRTPAQFVGYRGDALAAPTC ILLENNGLHIEL
OIDANGRIGEDDPAHINDVIVEAATSTILDCEDSVALVDARDKILLYRNLLGLMOGTLOE
EMEENGROIVEELNDDRHYTAADGSEISLHGRELLF IRNVGHLMTIPVINDSEGHNEIPEG
ILDGVHTGATALYDLEVOENSRTGSVY IVEPEMHGPOEVAF ANKELFTRIETHLGMAPNTL
EMGIMDEERRTALNLESCTAQARNREVAF INTGFLDRTGDEMHSVHME AGPML EENOMESTE
WIKAYERNNWVLAGLFCGLRGEAQTIGEGHWAMPDLMADM Y S0OKGDOLRAGANTAWNVESPTA
ATLHALHYHOTNVOSVOANTAOTEFNAEFEPLLDDLL TIPVAENANWS AOE TOOEL DNV
oG ILGTYWWRINVEQGIGCSEVPD IHNVALMEDRATLREIGSOHIANWLEHGIL TEEOVOASL
ENMAEVYDOONAGDPAYRPMAGHNF AN CAFEAASDL IFLGVECQPNGY TEPLLHAWRLREE
ESH
2172
atgagtoaaacoataaccoagagocgh ttacgoattgacgocaattttasacgbctogty

NTZEQ




MOV JIb “KEGG Chemical Universe”

Building blocks of life Wiring diagrams of life
Genetic materials Chemical materials Genetic networks Chemical netwiorks
KEGG Gene Univers(KEGG Chemical UniuersD KEGG Protein Network
Genes and gene products Chemical compounds Metabolic pathways
in complete genomes LCDmpIex carbohydrates Regulatory pathways
e a2 B | HILLR G VR S LG S0 P RSy g i : : . (Y TRty pae

Genommic contest
DOrtholgfparalog rel:
KO (KEGG Ortholo

al

KEGG LIGAND Database

The universe of chemical reactions involving metabolites
and other biochemical compounds, as well as xenobiotic
compounds

| KEGG?2 PATHWAY GEMES  LIGAND EXPRESSION BRITE XML API DBGET

DBGET Search

& Search COMPOUND (biochemical compounds)

el % carbohydrates)

- CTIOMNp st bbb s mmms e Ao s el oot n o

& Search EN E (I =
& Search LIGAN

Search COMPOUND database using DBGET

Structure Search
Databgse: COMPOTND
& Search COMPOURK
& Search GLYCAN Ligand Chemical Database for Chemical Compound

& Search REACTION Felease 29.0+/03-11, Mar 04

Institute for Chemical Eesearch, Kyoto University

Hierarchical Classificati 10,784 entries

&' Enzyme classifical

&' Enzymes in the SC .
& Compound classifi| Input your search keyword(s) into the search hox.

Software example) carhoxvylate

iglym{ylate Submit | Reset |

% hfind mode Max number of hits: |1|:":|E| 'I
8 hget mode




BXO/I “glyoxylate” B “KEGG Chemical Universe”

ENTEY
HALME

FORMUL L

(8] oH

g

8]
00043

RELCTION

PATHITAY

ENZITHME

DBELINES
LR

Cooo4s

Clyoxylate
Clyoxalate
Glyoxylic acid
CaH203

ROOD15 ROOS64 RBOOS6S5 ROOS66 ROOIES ER 72 ROO3VS RBOO465S

EOC0466 ROO465 ROO465 EOCO470 ROO471( ROO472 YEOO473 ROO474

ROO47S ROO476 BOO477 ROO47S ROO47S FOOGS5E ROOT17T

ROO7YE RBOOSSE BOOS33 ROOS34 RO1150 RO1SS57T BO3040 BOS121

ROSE74 RBOS415 BOS5419 ROS54595 ROSS62 ROSSES

PATH: HMAPOOZS30 Purine metabolism

PATH: HMAPODZ60 Glycine, sSerine and threonhine metabolism
PATH: HMAPOODS30 Arginine and proline metabholism

PATH: HMAPOODEZ7 1,4-Dichlorohenzene degradation

PATH: HMAPOODE30 Glyoxylate and dicarboxylate metabolism

PATH: HMaPOO660 CS5-EBranched dibasic acid metabolism

i A S ) B A A B K e e B 2 K e e )
i S e S 5 B s s B e S 4
i e 5 e e ) i e e S A Sy

AT T i T M AT e e S S A i i
eonbad enbadad s eabuda g A A S
Z2.6.1.60 eow bl Bd A i B ) e e G
Sl Solodo s Solodaty e S g

Solododd ol asty SoledoTe Holedads
Hodedad e

CAS: 295-12-4

e

Peakuun c

| — yyacTnem

glyoxylate




MMPEJICTABJIEHUE UHOOPMAILIMU OB OJTHON U3 PEAKIIWI

C YHACTHUEM “glyoxylate” B “KEGG Chemical Universe”

EMTREY ROO4G7E

NAME L-Malate glyvoxylate-lyase [(Col-acetylating)
DEFIMNITICH [3)—Malate + Cold <=> Acetyl-Cold + HZ0 4+ Glyoxvylate
EQUATION cO0142 + CO0010 <=> CO00=4 + COOO001 + COO0045

/N R

OH O QH )

—P — N
HON O_F|' om
OH HO—P—O  OH

u] 1l
O OH 0
; N5 N |
CO0149 =P — R
0=p-0 ~r 5 3
OH CH, O 0
coooz4

\| Co0001

O
[ e
S NH NH_~~.
o=P—o/W
| - SH
HO CHS ) )
cooolo
PATHWAY PATH: BNOO&62Z0D Pyruvate metabolism
FATH: BNOOG30 Glyvoxyvlate and dicarboxvylate metabolism
ENZITME L R

EEE

[ EEGG | DBGET | GenomeNet |
a |




MetaCyc MetabolicDatabase

http://metacyc.org/
S — =
( Metabolic . _
Meta ‘ r Pathway lMEtaCyc Cluick Search:
Database
BioCyc Home MetaCyc Metabolic
Search Pathway Database
Database Search
Auvanced Dalabase Search Query the MetaCyc Database
Help :
News Project Overview
Nov.07 £ coli O157:H7 DB
:z: Ei gﬁgﬂ?;ﬁ?gﬂ = The MetaCyc metabolic pathway database contains
Aug. 20 BioCye 7.5 Release pathways from ower 150 different organisms.

. MetaCyc describes metabolic pathways, reactions,
Services enzymes, and substrate compounds. The MetaCyc
Software/Data Download data were gathered from a variety of literature and on-
User suppart line sources, and contain citations to the source of
=ubscribe to Mailing List carh r‘“:-:iﬂ"ﬁ.-’-.fﬂ'.:’ hActai™ e 1o A r'“r":”-:ihﬁr’-ﬂfluﬂ Hrciset .:j

|27 Done | L[ e Internet ,d




[TPEJICTABJIEHHOCTb METABOJIMUECKUX ITYTEU

PA3JIMYHBLIX OPI'"AHU3MOB B BA3E MetaCyc

Escherichia coli 173
Salmonella typhimurium 35
Homo sapiens 3l
Sulfolobus solfataricus 20
Bacillus subiilis 1=
Sovbean I8
Psewiomonas 17
Haemophilus influenzae 15
Mycoplasma capricolum 12

EcoCyc http://ecocyc.org/

EcoCyc Home
Quick Search

Database Search

Advanced Database Search
BLAST

Browse

Pathuways
Genes
Reactions

EC ‘ C Encyclopedia of Escherichia coli K12
N Genes and Metabolism

Project EcoCyc is a scientific database for the

Overview bacterium Escherichia coli K12
MG165%5. The EcoCye project performs
literature-based curation of the entire
genome, and of transcriptional
regulation, transporters, and metabolic

pathways. [more. .

New Users Tale the guided tour of the EcoCyc
wigh site, orread "The Ecocyc
Database" [FDE].

]

[ | |4 mternet

B

Saccharomyces cerevisiae
Pseadomonas putida
Myvcoplasma pnedmoniae
Ascomycoting
Rhizobiaceae
Clostridium
Pzeudomonas aeruginosa
Thauera aromatica
Thermologa maritima
Rhodococcus

Kighsiella predmoniae
Archaea
Pzeadomonadacea
Pzendomonas sp
Neizsseriaceae

Klebsilella aeropenes
Rattus norvegicus
Archaebacieria
Methanosarcing barkeri

Sinerfizobivm melilon

o

=1

L I - O e T - R A R == LS |

L

P S TP R PE R Y |

L




Encyclopedia of Escherichia coli K12 Genes and Metabolism
http://ecocyc.org

=
Ec - ‘ C Encyelopedia of Escherichia coli K12 Genes and
N Metabolism
Project EcolCyc is a scientific database for the bacterium

EcoCyc Home Overview Eschetichia coli K12 MG165%. The EcoCye project

Quick Search performs literature-based curation of the entire

F—EI genome, and of transcriptional regulation, transporters,

I and metabaolic pathways. [more ]

Advanced Database Search

BLAST New Users Take the guided tour of the EcoCyc web site, or read

Browse "The Ecocyc Database" [FDE]

%ﬁ New o £ coll Q157 HT and Shigelia fiexnen are the newast

Reactions Features knowledge bases in the BioCyc collection.

Campaunds « e have added information about untranslated RNA -

IMetabolic Chart species to EcoCye. A listis available here.

Eupression Yiewer « The full EcoCyc release history is available here.

About EcoCyc o

Project Chvirdaw Update The EcoCyc web site i1s updated quarterly. A new

Guided Tour Frequency wersionthat you can install locally on your computer is

Publications released semiannually (supported platforms:

Update History FCAYIndows, PCILINW, Sun worlkstation). [ Eull

£iinor; Buai EcoCyc release history |

Contributors

Services Project Feter D karp | Julio Collado-Yides | John Ingraham |

software/Data Download Leaders lan Paulsen | Milton Saier

Lser Suppaort

Cibharribe tachdailiam | oiet li
& | |4 mternet o




SAITPOC ITO HA3BAHHMIO I'EHA

EcoCyc Home

Quick Search
|aceB 50

Database Search
Advanced Database Search

Project

Encyclo

coli K12

Metabol;

Eco

Overview  dat:

o

Proteins

Query Results

The query aceB matched the following objects:

« malate synthase A [AceB)

Genes

« aceB

€]

S i 4 Internet

s




NMH®OPMAILIMA o I'EHE aceB B 6a3e EcoCyc

Mucleatide Sequence

-MuEﬂea‘t'rde-anuanta-ﬂelghbuﬁhmad

E. coli K-12 Gene: aceB

Protein Sequence

ID: EG10023

synonyms: b4014 | mas

Superclasses: Genes -» Physiological-Foles -= location of gene

/] Chromosome - Microsoft Internet Explorer

izenes -= Physiological-Rolas -=» metabolism -= «

Map Position (centisomes): 90.814 [click to view in chromosarms

FProducts: malate synthase A

Feactions Catalzed by Enzymes:
acetyCoA + H,0 + glyowylate = ma

Fathways Involing Enzymes: gvowylate cycle

Gene-Reaction Schematic: &

=
TEaal -
N el

€l

MWap Fosition (nucleotides): 4 213 057 -= 4,214 658

atgactgaac
gagasgoasas
acgocacaac
ggaacgttgc
cgogggatto
aagatggtga
tcactggcac
aacggoacca
gogghtttga
ggtgaggcasa
goactgttgg
gaagocggoct
ggcaccatca
atccttcacg
ttcagctata
gtgacgatgg
aaacgcggtg
cacaataacc
cacgatggoa
gacattctog

show Sequence

=181 ]

specify endpoints of desired sequence in base pairs:

Left End Position: 1421 3057 Eight End Position: I421 4BhE

Reverse Complement? [

| Cancell

aggcaacaac
ttcttactgo
gcaataaact
ctgattttat
ctgoggactt
tcaacgocgct
cagactggaa
tcagttacac
tttgtocgggt
tococococggoag
Ccaaagggcag
ggtggagcga
aggogacgtt
cgctgogtga
tcaaaacgtt
ataaaccatt
cttttgcgat
aggtgctcaa
catggatcgo
gctococogtaa

aaccgatgaa
cgaagoggta
tctggoagog
ttocggaaaca
agaagaccgo
caacgocaat
caaagtgatc
caatgaagca
acgcggtctg
cctgtttgat
tggtcoctat
agtcttcagc
gotgattgaa
ccatattgtt
gaaaaactat
cctgaatgct
gggcggcatyg
caaagtasaa
tcaccocaggo
aaatcagctt

ctggctttca
gaatttctga
cgcattcago
gcttoccattc
cgocgtagaga
gtgaaagtct
gacgggcaas
ggcaaaattt
cacttgccgg
tttgocgotct
ttctatctgo
tatgcagaag
acgctgoococg
ggtctgaact
cococgatocgog
tactcacgco
goggogttta
gocggataaat
cttgoggaca
gaagtgatgc

caaggoccgta
ctgagctggt
agcagoaaga
gocgatgctga
taactggooo
ttatggccga
ttaacctgcg
accagctocaa
aaaaacatgt
atttcticocca
Ccgaasaaccca
atcgctttaa
cocgtgttoca
gocggtogttg
tococtgocaga
tgttgattaa
ttococgagcaa
cgctggaagc
cogcaatggo
gocgaacaaga

tggcgagcag
gacgcatttt
tattgataac
ttggaaaatt
ggtagagcgc
tttocgaagat
tgatgcggtt
goocaatooa
cacctggcgt
caactatcag
gtoctggcag
tctgococgocgo
gatggatgaa
ggattacatc
Ccagacaggca
aacctgocat
agatgaagag
caataacggt
ggtattcaac
cgogoogatt




NMH®OPMAILINA o 'EHE aceB B 6a3e EcoCyc
(IIpOIOIKEHHUE)

Gene-Reaction Schematic: &

Unification Links: CG5C: 1051, OUMCE bA4014

History: 10/20/97 Gene b4014 from Blattner lab Genbank (v, M52) entry merged into EcoCyc gene EG10023: confirmed
by SwissProt match.

Transcription Lnit:

——
aceBATR

| Arch | aceB aced acek
l1aF | |1HF | IclR | [FriR)

90.812286 (+)

Click above or below gene(s) to display windows for full transcription unit; click on binding site {if any) to navigate to
transcription factor window; click on gene to navigate to gene window.

QueryPage | Advanced QueryPage |  BioCycHome | _Report Erars or Provide Feedback

This page is Copyright @ 1995-2004 SR International, Marine Biological Laboratory, DoubleTwist Inc., The Institute for Genomic Research,

University of California at San Diegao, and UNAKM. Al Rights RFeserved. LI
=5 =Tl e




NMH®OPMAILINA o BEJIKE B 6a3e EcoCyc

i
Protein Sequence |
Synonmyms: B4014 | Mas |, AceB
Superclasses: Proteins -= Polvpeptides
Species: Eecherichia coll K-12
Gene: acebB
Maolecular Weight (lkdaltons, from nuclectide sequence) 60273
Meidhardt Spot Mumber [ C1]
Unification Links: PIE.b4014 | BefSeq MNP 418438 | SWISS-FROT FOS99Y
Gene-Reaction Schematic: &
¢l — » MALATE-SYNTHASE malate synthase A 4213057, 4214658 E. coli —
Y HTEQATTTDE LAFTRPYGED EKQILTAEAY EFLTELYTHF TPORNELLAAZ RIQOOODIDH
dr13a2p GTLPDFISET ASIRDADWEI RGIPADLEDR RVEITGPFVER EMVINALHAN VEVFMADFED
+—{aeB] SLAPDUNEVI DGQINLEDAY WGTISYTHEA GEIVQLEPNP AVLICRVRGL HLPEEHVIWR
i GEAIPGSLFD FALYFFHNYQ ALLAKGSGPY FYLPETQSWQ EAAWWSEVFS YAEDRFNLPR
GTIKATLLIE TLPAVFQMDE ILHALRDHIV GLWCGRWDYI FSYIKTLENY PDRVLPDROA
- VTHDEPFLNA YSRLLIKTCH ERGAFAMGGH AAFIPSKDEE HHWOVINEVE ADESLEANNG |
&1 Done HOGTWIAHPG LADTAMAVEN DILGSRENQL EVMREQDAPI TADQLLAPCD GERTEEGHRA
NIRVAVOYIE AWISGHGCVE IYGLMEDAAT AEISRTSIVD WIHHQETLSH GEPVTEALFR
OMLGEEMEVI ASELGEERFS QGRFDDAARL MEQITTSDEL IDFLTLPGYR LLA

| 17 - VR PR

| PP A e




NMH®OPMAIINA o BEJIKE B 6a3e EcoCyc (1po1oiKeHue)

- § — o ' - ' e . g = | 1

Enzymatic reaction of: malate synthase A &

acetyl-Coh + HEO + glyoxylate === malate + coenmvime A

The reaction direction shown thatis, A+ B === C + Dvelsus C + D ==== A + B I5 in accordance with the
direction of the reaction within a pathway. |

In Pathways: glyoxylate cycle

Comment \ E. coli K-12 Reaction: 4.1.3.2

Second engyme of glyoxylate bypass
IaloyS? | Ifduced by growth on acetdl superclasses: Reactions -» EC-Reactions -» 4 - LYASES -> 4.1 - CARBON-CARBON L YASES -
of malate sgnthase in E. coli. Malate « =413 OXOACIDLYASES

qlyoxylate y-pass. [t metabolizes gly
coded for By the glcB gene, is respor| malate synthase & alcB
glyosxylate fermed during growth on gl

malate synthase A - aceB
5 In FPattweay: glycoadate degradation , dhvoslate cycle
0 OH O o o
| OH
cias. +HeO + — + coenzyme A
¢ acetyl-CoA glyoxylate wiadidte
CM- CHeHyIOH-IHH Gene-Reaction Schematic; &

clang —— I




NHOOPMAILMA o METABOJIMUECKOM ITIYTH B 6a3e EcoCyc

(ITpOI0JKEHUE)

E. coli K-12 Pathway: glyoxylate cycle

Mﬂl"& E!E%ﬂﬂ Lﬁl&ﬁ'
coenzZyme A
malate synthase & aceB - malate delydrogel
el Hz0 BEEAT
acetyl-Cod
glyoxylate uxaluaj:etale
H; O
isocitrate lyase: aped . ﬂﬂﬂ?l -Cof it
4.13.1 s ' = -
E. coli K-12 Compound.:
isocitrate

oxaloacetate

Synonyms: oxaloacetic acid |, oxalacetic acid | oxaloacetate | oxalacetate

Superclasses: Small-Molecules -= Unclassified-Compounds

E: achnB

SEL 0 achd Hal

Species: Escherichia coli K-12

Empirical Formula: C,H,0g

Locations of Mapped Genes: _
Molecular Weight: 132 .07

‘I %
u}
o

Smiles: C{O)=0)CC{=0)C(=0)0

Unification Links; CAS:328-42-7

aspartate biosynthesis and degradation : =

a

«

enetic Regulation Schematic: il

ICspAe—iCspH

Synomyms: glyoxylate bypass | glyoxbp

Superclasses: Pathways -> Generation of pre

and energy -= TCA cycle

b —

Tk m



; MetaCyc Pathways - Microsoft Internet Explorer

File Edit Y“iew Favorites Tools  Help

EBack ~ = -~ Z) &} | Qsearch [ijFavorites Ehveda 4 | B S =1 = B

Address |%h| http: ffbiocye. org/META) class-subs-instancesfobject=Pathumays

MetaCyc Pathways

« Biosynthesis
o Amines and Polyamines
=« Betaine
s Detaine biosynthesis |
» betaine biosynthesis |l
» petaine biosynthesis |l
» petaine biosynthesis [V
ectoine biosynthesis
polksamine biosynthesis |
pokamine biosynthesis Il
polyamine biosynthesis il
sperming biosynthesis
sperming biosynthesis
trypanothione biosynthesis
UDP-M-acetylgalactosamine biosynthesis
LIDP-M-acetylglucosamine biosynthesis
» Ureide biosynthesis
o Amino acids

fllomeion = =Bl Bmean il o

€] | [ [ [ internet

Click here to compact this list to show only the class hierarchy without instances,

S| R




TRANSPATH - 6a3a no nyTsmM CUTHaJbHOM TPaHCAYKIIUU
http://www.biobase.de/pages/products/transpath.html

Databases

TRANSFACE TRANSCompal® pathoDB®

TRANSPATH® professional

Browse TRANSPATH pathways.

‘ Latest Database Statistics (TRANSPATH professional 3.4 Release)

Guided T i
& Guided Tour Cell adhesion

& Demo-Version TRANSPATH® cell cvele sontrol ﬁi;;ﬂgt"'w
Y . Cadherins (p-catenin :
p53 network (bS53 rhosphorylation) Ak Deg radation
TRANSPATH® Professional compri ata z E=F network (cydling Colk, pRb) Erdecitose Ubiguitin-protessorie-
et Enoryinse, eic mediated degradation
1 N d R {Ubiguitin ligases
l@ | | | :i ThEarnek 265 proteasome ), st
Immune response
T cell signaling (co-receptors) SEI ECtion G-protein pathwavs
B cell _signaling i s Eh'anr‘els p Y
;:intl%klr;f-slgalg:rs}%-)u Of Photbal esters pathway (PLC, PKC)
Chemokines (e.g. SOF-1, L5, l%%r %gr;:qcm{z)
EQDN‘ETCESL(?QETND?E; et TRAN 5 PATH Ras-Raf-Mﬂcﬁ‘K-Cascade
MERROM nla:lEpH T = GRIBILS, MTS1-sinaling, e,
TLR4-signaling
TF-sianaling (WExB, AP-13 Oplcs
FC receptor, etc,

Apoptosis

) 3 S Dieath receptor transmitted (e, THE, Fas
Growth & lefere_ntlat_lcn Internal strrnja)?sjs (mih:d‘uur‘dri.gl c%ntml, :]
Wit [ p-catenin pathsa Cyt €, Apnaf-1, Bol-2 family, Caspases)
Ras-Raf-MAPK-Cascade et

Groyeth factors (g, EGE, IGF, NGF,

POGE, TGER, BPO, TR, WEGE)

Hormones (insulin, prolactin, GH)

Motch, CoKit efc,

& [ [ [ 4 meemet




JEMOHCTPALIMOHHAA ITUATPAMMA B TRANSPATH

IL-1 pathway

Click on the compound of interest to retrieve the corresponding db entry.
(TRANSPATH professional 3.4 Release)

e

Tollip

dITHLT

Narne
o = Extract of important
categories in the
malecule entry
Syhonyms

Qrganism species

Classification

—

b

Superfamilies

basic

IL-1beta(h)

Show graphics for the signaling network
In this window In a newcwindo

catabalin

human, Homa gapiens

ligands; cytokines; IL-1 class; IL-1; IL-1beta.
MOO000016597; IL-1heta.

TAB2} TAK1 TaB1

Seguence lenath, malecular weight

Isoelectric point
Sequence source
Beduence

External database hvperlinks

269 A% 30.7 kDa (cDNA) (calc.). P
48 (calc) =~ database
trans|ated from EMBL:K02770. ~

-~
MAEVPELASE MMAYYIGHWED DLFFEADGERSTMECIFODLD LCPLDGGIQL RISDHHYSKEG
FROLASVVVL MDELREMLVE CPQT] DL STFFPFIFEE EPTFFDTWDH EAYVHDALPVR

External database hwperinks
(of encoding gens)

Comments

; . Aftymetrix probeset-
SWISSPROT: PO1504; . iceritfars sipiiiy: sesrch
Afymetrix Human Genome U358y2 Array1 520_s_st ansaanle | 0 molacUss flor

Affyrmetriy Human Genome 101334 Array:39402_at expression array experiments

EMBUGENBANKIDDBL. AF043335(RNAY Leadsto
EMBUGENBANKIDDBL. BCOOSETS(RNAY t"— e —— i

seqguence: mature |L-1beta corresponds to 117-263 A4 of its precursar,

GO: biological process: immune response; |EA; GO0006355. [1]

GO: biological process: signal fransduction; IEA; GO:0007 165 [1]

GO: biological process: cell-cell signaling; IEA, GO:0007 267 [1]

GO biological process: apoptosis; [EA; GO:000B315. [1].

GO: biological process: negative control of cell praliferation; [EA, GO:0008285. [1].

-




BEA3A GENENET (MUulr CO PAH)
NMPUHLMNBbI NPeacTaBNeHnsa AaHHbIX

nyl diphosphate

etb;;lall;.d diphosphate
|}

—"" " Geranyl di

Thﬁspham

Property | Walue -
= 5 Properties ||
B zn Squalene
E Squalene

=
—_— = ® nm
Famesyl diphofsphaiﬂ""-'-—\ / ’ |

g Squaienﬂx‘
./ Property | Walue -
= 7 Properties
FPPS = B nm reaction
{BF‘I] 55 B | osf indirect
b1 ﬁ':'HS} =l W input
& - = W input_item
] M}(} 4 = B output
iR =l B output_item
Fppﬁ mRMA 55 mRMNA = W protein
(B fHS:I- =l B name famesyl diphosphate synthase 1.
ﬁ E W ooz
a = @ L. Rattus norvegicus
E WmE. rat

s

4]

Q FPPS
E\\ / (R}
Property | Walue
=l & Properties
E W zn FPPS
=W nm farnesyl diphosphate synthaze fi
E Wy geranyl-diphogphate: izopenteryl-diphosphate ger... =
= C
=1 B Latin R attuz normvegicus =
=1 B Englizh rat 2
[+ M Abresf

oo m

[T

dbref

¥ name
B ac
|
inducer

= W Latin
= ® English
cel

B gn

B de

EMBL
18334
HS5183341

SwWISS-PROT
P3vZeg
FDFT_HUM&EN

cholesteral [repression]

HeplG2
Hepl2 hepatoma cell line

Hama sapiens
human

livver
liver

| Commett

Object properties

shart name

full namme

Organism Species
Species Latin name
Species Englizh name

D ataBase Reference

D atabase name

accession number of the ...

identifier of the entry in th...
D ataBase Reference

D atabase name

accession number of the ..
identifier of the entry in th...
DataBase Reference

D atabase name

accession number of the ..
identifier of the entry in th...
Inducer

full namne

Cell

shart name

description

Organism Species

Species Latin hame
Species Englizh name

Cell

shart name

description




NMPEOCTABIIEHVE JAHHBIX O METABOJIMHECKUX
[MTYTAX PASHbIX BUOOB B GENENET

Me~7nin acid
{0 -

HMGCR HMGRE mRMNA
(Hs,Cg.Rn) (Cg,Hs,Rn)

HMG-%A : . £

Hz: IHMGLCR : HMG-Cod reductaze © 3-hpdrosy-3-methylglutaml-Cod reductaze
Co: IHMGCR : HMG-Cod reductaze : 3-hwdiosy-3-methwlglutarl-Cod, reductaze
Fn: IHMGCR ; HMG-Cod reductase ; 3-hydrosy-3-methplglutaryl-Cod, reductasze

g

FPF

(Rn
HMG-CoAR
{Cqg,Hs,Rn)
HMGCS =

Cgl: HMG-Codh : HMG-Cod reductase gene
Hzl : IHMG-CodR : HMG-Cod reductaze gene
Rnl: IHMG-CoaR : HMG-Cod reductase gene




BO3MOXHOCTb NCTIOJIbSOBAHUNA NOOCXEM B GENENET

a0

CYBCTPAT moacxema NPOOYKT

1 B

o »
» »

METABOIJIAT 1 I METABOIJIANT 2 ‘ METABOIJINT 3

A O o

®EPMEHT 1 ®EPMEHT 2 ®EPMEHT 3

| | |

NEH 1 NEH 2 N'EH 3

METABOJIUT 4

]=I




http://www .biocarta.com/genes/allpathways.asp

HOME | REDUT | SUPPORT ] COCHTRCT UE | ﬂHEEER$| WEWS: !

. Charting Pathways.of Life
BIOCARTA g y
S FEATIIRES FATHWAYS. < CLUETOM SERWICES GENES PRODLICTS L&

CESusA BHEUROEE + IAPAN

PATHWA"{S b All Pathways

= Observe huw genes interact in dynamic graphlcal madels, Our Dnllne maps deplct
'1- = y—y rmalacular relationships fram areas of active rezearch, In an "open source” approach,

i this community-fed forurm constantly integrates emerging proteomic information from BOHee 3 OO

the scientific cornrmunity, It alzo catalogs and surmmarizes important rezources
providing inforrmation for over 120,000 genes from rmultiple speces, Find both

classical pathwavs az well as current suggestions for new pathways, I[I/Ial"paMM

ALL PATHWAYS \

A

P jicetylation and Deacetylation of Reld in The Mudeus H W
P sctions of Mitric Oxide in the Heart [H

# pctivation of cAMP-dependent protein kinase, PKA (H] ]
P Activation of Csk by cAMP-dependent Protein Kinase Inhibits Signaling through

the T Cell Recaptor (H] (M

P fcdivation of PR through & protein coupled receptar H M

P jctivation of Src by Protein-tyrosine phosphatase alpha H W

P seute Muocardial Infarction [H

P pdhezion and Diapedesiz of Granulocytes (H

P adhesion and Diapedesiz of Lymphocytes [H]

# sdhesion Molecules on Lymphaocyte (H} (M

* aDP-Ribosylation Factar (H (m

b Agrin in Postsynaptic Differentiation E |E|_

P shr Signal Transdudion Pathway (H M -

P jkaPSs rolein mitosis and chrornosome dynarmics H W]

P AKT Sigrnaling Pathway [H] (M

P ALK in cardiac ryocytes |E e )
[Eh ) B BN =Sy -




ITPEACTABJIEHUE JIAHHBIX O ITYTHU BETA-
OKUCJIEHUSA ) KMPHBIX KHUCJIOT B bA3E BIOCARTA

Fatty Acids

Even-Numbered Chains

[é‘ L )"\'." e ,.I;{'.l_,.. 1% _ ;'u'-.:
= - =T

Odd-Numbered Chains

{common in lipids of plants and marine animals)

[}-Oxidation Pathway — Cycle 1

= FADH,

~H.0
enoyl-CoA hydratase

] A
i
el q . e
. i | =
L

acyl-CoA dehydrogenase ]” il

f=hydroxyacyl-CoA
dehydrogenase

tr MAD"

—CoA-5H
acyl-CoA acetyltransferase |
{thiclase)

~=NADH+H'

Subsequent Cycles

{shortened by 2 Carbons
each cycle)

Even-Numbered Chains




[MPARHUUTBI OPITAHN3ALUNA
EHHbIX CETEW
METABOJIN3MA .



MOJIEJIb PEI'YJISIIN METABOJIMYECKOI'O ITYTHA
(na npumepe E.col1)

Oparon
r - |
Dparator
— Structural genes
fl_'_,.ﬂ"-'_ _‘-"\-\.\‘_‘ ; H -
RNA Genea Gene b  Genec
polymerase Promotar B

|
. | Transcription |

- o

perynsTop | Translation |
CUrHan L ] ¢ L,
(moaynsiTop) & i &

Y
Biochemical pathway @§—— B

VAR

POMEXYTOYHbIE npop‘yKT
NPOAYKTbI
Genetics A Conceptual Approach Benjamin Pierce (Baylor U.), Ch.16, P.439

MNpeplwecTBeHHUK n
(cybceTpar)



Tunbl oNepoHOB NO YPOBHKO IKcnpeccum 6e3
perynaTopHoro bernka

1) HMuayuupyembie — 0€3 peryiasiTOpHOro 0eaKa SKCIPEeCCHs
OYECHb HU3KAas

2) PenpeccupyeMbie — 0€3 peryasiTOpHOro Oenka
AKCIIPECCHS HOpMaJIbHAs, OCIIOK KCIPECCHUIO BBIKIIIOYACT



TUINbI
PEIMYITATOPHbIX
BEJIKOB

PerynatopHbin [Odcekr BnusiHne
6enok perynaTtopHoro Mmogynsatopa
Oenka
AKTUBHbIN UHrnbunpyer MHaKTUBaUuus
penpeccop TPaHCKPUNLMUIO
HeaktnBHbin (UHrnbupyert aKTuBauus
penpeccop TPaHCKPUNLMUIO
(nocne
aKTuBauum)
HeaktmBHbIn (CTUMYynNUpyeT | akTuBauus
aKTuBaTtop TPaHCKpUNLUUIO
(nocne
aKTMBaLum)
AKTUBHbIN CtumynupyeT | MHaKTMBauus
aKTMBaTtop TPaHCKPUNLUMUIO




Tunbl perynaumMm onepoHoOB

Twun perynauuu TpaHckpun-|PerynatopHbin [Qddekt BnusiHne
LuA B 6enok perynaTopHoro Mmogynatopa
HOopMme Oenka
UHayuupyembin, AKTUBHbIN UHrmbupyet MHaKTUBaUus
BCrneacTeue ~0 penpeccop TPpaHCKpUNuuio
BbIKITHOYEHUA
penpeccopa
Penpeccupyembiu, HeaktmBHbIn [UHrMOupyet aKkTuBauua
BCneacTeue + penpeccop TPaHCKpUNuuio
aKTMBauum (nocne
penpeccopa aKkTuBauum)
UHayunpyembiun, HeaktMBHbIn (CTUMynNUpyeT | akTuBauus
BCNneacTeue ~0 aKTMBaTtop TPaHCKpUNuuio
BKITIOYEHUSA (nocne
aKkTuBartopa aKTMBauum)
Penpeccupyembin, AKTUBHbIU CtumynupyeT | MHaKTMBauuA
BCNeacTeue + aKTuBaTtop TPaHCKpUNuuio
WHaKTMBaLuu
aKtTMBartopa

Genetics A Conceptual Approach Benjamin Pierce (Baylor U.), Ch.16, P.442




NOCTYINEHUE v OEMPAL

AUNA JTAKTO3bI B KITETKE

BHEKITETO4YHASA

¢ K> NAKTO3A

:~——-=.__\ 3

|

\

NAKTO3A

BETA-TANNAKTO3UOA3A

¥

AJNNOJIAKTO3A

NEPMEAS3A

KINETOYHAA
MEMBPAHA

N

BETA-TANTAKTO3UOA3A

—_——————— e ——————,

O+ @

FAJIAKTO3A TJIIOKO3A

&

BETA-FANTAKTO3MIA3A

Genetics A Conceptual Approach Benjamin Pierce (Baylor U.), Ch.16, P.442



PEIYNnAUnA SKCriPECCMMN reHOB
NNAKTO3HOI'O OINEPOHA

OTCYTCTBVE ,

RNA == lacQ
JTAKTOS3bI lacl palymerasa Cann-:u?\\ ':'I_Eﬂm:_'}"' Structural genes
e e bind X © lacz lacy facA
R lacP 4

Transcription / |N=:| transcriptiun|

and translation
AKTUBHbIU '
PEMPECCOP

Genetics A Conceptual Approach Benjamin Pierce (Baylor U.), Ch.16, P.443



PEMNYNAUNA SKCINPECCUI TEHOB
JTAKTO3HOI'O OMNEPOHA: nHaykuusa naktosomn

OTCYTCTBVE —
RNA — ——— .
J-IAKTOSIDI Iacl palymerase Cann-::\\ Dﬂfﬂ' Structurla.l genss
e e bind X © lacz lacy facA
L lack 4
|
Tr;nscri;:lltic:n / |r'-.|=:| transcriptiun|
and translation
AKTUBHbIN '
PEMNPECCOP
sar)
HANUVYNE — . 5,
”AKTOSIDI IaCI polymerase H\*
®e
®0 | X L
.. Transcription A & Transcription
and translation and translation
AKTUBHbIN l
' ' ' PEMPECCOP
I
"*°  HEAKTVBHbIN @ 4 E ; ’ v
NZymeas
PEMPECCOP \ BETA-TAJIAKTO3UOA3A NMEPMEA3A TPAHCALETWUIIA3A
AJITNTONAKTOSA l & TTIOKO3A
Genetics A Conceptual Approach \ F__..----.-_'.I Ti B rANAKTO3A

Benjamin Pierce (Baylor U.), Ch.16, P.443  BETA-FANAKTO3UA3A NAKTO3A



PEIYNnAUnA SKCrnPeECCUM reHOB JTAKTO3HOI'O

OlNEPOHA: nHaykumsa npy HA3KOM YPOBHE TT1HOKO3bI
HN3KNN YPOBEHb

rMIOKO3bl — (— =
.. mﬁ;g Eh V pulvﬂnr:;ﬂsﬂ Iy o {aargfnr \
AN il _“‘_ﬂ:m S CAMP \\i D

I.::'L'E lacy lacA

faci
A lacP

§ § BbICOKAS
HEAKTMBHbIN  AKTUBHBLIN TPAHCKPUMNLUUS
AKTUBATOP AKTUBATOP ¥ v ¥

Enzymes

BETA-TANIAKTO3UOA3A NMEPMEA3A TPAHCALIETUINA3A
l & rmokosa

ﬂAK.TO3A B TAJAKTO3A
BbICOKW YPOBEHb
MOKO3bI !
S E:\‘i\ polymarasa ™ {\ i
- \
h— X X
HEAKTUBHbIV |
AKTUBATOP HWU3KAS TPAHCKPUMLMS

Genetics A Conceptual Approach Benjamin Pierce (Baylor U.), Ch.16, P.448



PErynauuma nNPOLUECCA OKUCIIEHUA XXUPHbIX KUCJIIOT (aykapuoTbl

1) KacceTHbIN NPUHLMUN
2) cUrHanbHOM MOJIEKYIoN ABISIETCA UCXOAHOEe BeLecTBO
3) HeaKTUBHbIN aKTUBATOP aKTUBUPYETCHA CUrHaNbHOMN MOJIEKYIOMN

HEAaKTUBHBIU AKTUBHBIN

AYED

| >/ \ > >

‘- mm
AKC 4 AKO

Aunn-KoA M'mppartasa- Aunn-KoA
CUHTeTa3a AerngporeHasa oKcupasa
A , B9
OKHCJIICHUC
NMPOAOYKTbI
XUPHbIE PACMALA

KUCINOTbI



PEINynAauuAa YPOBHA XOJNIECTEPUHA (aykapuoThl):

1) KacceTHbIN NPUHLMUN

2) KoopaAuHMpoBaHHas perynsauua 6MoCUHTe3a U TpaHcnopTa

3) akTMBauUuMsa HeaKTUBHOroO npeawecTtseHHMKa preSREBP 3ameanseTcs,
€CIM B KNneTKe MHOro xoriectepmHa

4) cUrHarbLHOM MOJEKYIION ABMNAETCA NPOAYKT peakunm

. — " dapHe3na-
FDF

\ -
N LN ] .
nudgochar i

CKBAJICH III

MeE€BaJIOHaT

BHYTPUKIIETOUYHbIN
> XOJeCTepuH
HMG- t %
CoA-R FDPS \ >
I
S
TMT-KoA S~ o)
HMG- > =
|
CoRS L G w
;> preSREB g
- anern-KoA L DLR i ‘1‘\
- aneroaneTm-KoA -
PeuenTto
p LDL

BHEKNMeTOYHbIN
XOJecCTepuH



[MPUMEPbBI TPAHCKPUTNLUNOHHBIX ®AKTOPOB, OBECIEYMBAIOLWNX
PErYNALNIO B OTBET HA METABONMMYECKN CUTHAT

element binding
protein

leucine zipper protein =

BKJ1HOYaeT OCHOBHOW
AOMEH Tuna cnupanb-
neTns cnupanb U
JNeMLUMHOBYIO 3aCTeXKY

HasBaHue CemencrtBo Yto AaBnAeTcA Perynupyembin
TPAHCKPUNLUUOHHOIO CUTHanom MeTabonn4yeckum nyTb
¢dakTopa

SREBP = Sterol regulatory | basic-helix-loop-helix- XOriecTepuH BuocuHTe3 xonecrepuHa

(akTMBaumA)

OGMOCUHTE3 XKUPHBbIX KUCIOT
(akTMBaLmA)

FXR = Farnesoid X-
activated receptor = Bile
acid receptor

nuclear hormone receptor
family = agepHbIn peuenTtop

Xen4Hble KUCNOTbI
(chenodeoxycholic acid,
lithocholic acid and
deoxycholic acid)

B1oCUHTE3 Xen4YHbIX KUCNOT
(MHrMbnposaHue)

PPARo = Peroxisome
proliferator activated

receptor a

nuclear hormone receptor
family = apepHbIn peuenTop

XupHble KUCNoTbI U
rmnonunuaeMmyeckme
BelllecTBa

BeTa-oKkucneHue XUpHbIX
KUCNoT (aKkTusauus)

LXR = Liver X receptor
alpha = Oxysterols receptor

nuclear hormone receptor
family = agepHbIn peuenTtop

Okcucrteponbl: (24-
rmgpokcucrepon, 5,6-24
(S).25-gm-
anokcuxornecrtepon, 22
(R)-rupgpokcuxonecrepon

BuocuHTe3 xonecrepmHa
(akTMBaumA)

RAR = Retinoic acid
receptor alpha

nuclear hormone receptor
family = agepHbIn peuenTtop

PetnHoeBas kutcnora
(=mopdporeH, TeparoreH)

LLinpokuni Kpyr npoueccos

RXR

nuclear hormone receptor
family= apepHbIn peuenTtop

9-umnc-peTHoeBas
Kucnora

LLinpokuni Kpyr npoeccos




CMNACKMBO 3A BHUMAHUE !



