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MeTtabonunam (ot rpey. YeTaoAn —
«npeBpalleHne, UsMeHeHne» ), — Habop
XUMWYECKMX peakLnin, KOToOpble NMpoTeKatoT
B XXMBOM OpraHm3me u cnocobCTByOT
noaaepXXaHuo XXU3HN.

MeTabonun4yeckmm nytb — COBOKYMHOCTb
MeTabonnyecknx peakumnm

MeTtabonuTbl — cybcTpaThl U NPOAYKTHI,
y4acCTBYIOLLME B peaKkymsax



OpraHusauus KneTto4yHoro metabonuama
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YpOBHU nccrnegoBaHmnst METAabONMNYECKUX peakLnn

In vitro In vivo In silico

CBOWCTBA OTAESbHbIX ornvcaHne NOCTPOEHNE
MeTabonnToB N Ux XapaKTepUCTUK «3NEKTPOHHOWN
aMHaMuKa mMeTabonmama KrneTku KNEeTKU»

B LleyioM



Pa3Hble YPOBHU CNOXHOCTU OpraHmn3aumnmn KrneTok
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Escherichia coli

http://www3.niaid.nih.gov/NR/rdonlyres/49477C30-0513-47BE-88FC-17974CB1F952/0/e_coli.jpg)

Escherichia coli — yoobHbI OOBLEKT ANst MOAEeNUpoOBaHUS
KIETOYHOro metabonumama



Metabonnueckue nytu Escherichia coli
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[lpegcTtaBneHne metabonnuyeckux nyTtemn
LleHTpanbHble meTabonnyeckne nyTu
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[{ean v 3aga4u META00JIMYECKOIO MOACIUPOBAHHUS

Hay4Hble 3a0ayu:

*riccnefoBaHNE MEXaHU3MOB KJIETOUHOM PETYISALMA B CIOXHbIX
ONOXUMUNYECKMX CUCTEMAX

*0ObACHEHNE SKCMEPUMEHTAlTbHO YCTAaHOBMNEHHbIX haKTOB U
npeackasaHne HOBbIX €LLE He BbISIBIIEHHbIX BHYTPUKNETOYHbIX SBNEHUN

*CYCTEMATN3aLMA HAKOMNEHHbIX 3KCNEPUMEHTArbHbIX JaHHbIX
buouH)xeHepHbIe 3adayu:

*ONTMMN3aunA nornyvYeHus HGOGXOE,I/IMbIX BeweCcTB U3 6aKTep|/|aanb|x
KNEeToK N APYrnmx opraHM3moB

*pa3paboTka HOBbIX LLITAMMOB C Hanepes 3agaHHbIMU CBOMCTBaAMM

*pa3paboTka HOBbIX JIEKAPCTB



[TocTpoeHne metabonnyeckon Mogesnu:

PEKOHCTPYKLUUA METAabONMMYECKNX NYTEMN:
MOCTPOEHME 0OLLEN CXeMbl METADONUYECKNX NYTEN

MaTeMaTu4ecKoe onncaHme:
BbIBOA, YPaBHEHNN CKOPOCTU N NOCTPOEHNE CUCTEMDbI
YpaBHEHUN B COOTBETCTBUN C METADONMNYECKON KapTOW



PeKkOHCTPYKUMA MeTabonnyeckmnx nyTen
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[TpmMep aMUHOKMCNOTHOW NMocneaoBaTesibHOCTHU
MAALTRDPQFQKLQQWYREHRSELNLRRLFDANKDRFNHFSLTLNTNHGHILVDYSKNLVTEDVMRMLVDLAKSRGVEAA

RERMFNGEKINYTEGRAVLHVALRNRSNTPILVDGKDVMPEVNKVLDKMKSFCQRVRSGDWKGYTGKTITDVINIGIGGSD
LGPLMVTEALKPYSSGGPRVWYVSNIDGTHIAKTLAQLNPESSLFIIASKTFTTQETITNAETAKEWFLQAAKDPSAVA
KHFVALSTNTTKVKEFGIDPQNMFEFWDWVGGRYSLWSAIGLSIALHVGFDNFEQLLSGAHWMDQHFRTTPLEKNAPVLL
ALLGIWYINCFGCETHAMLPYDQYLHRFAAYFQQGDMESNGKYITKSGTRVDHQTGPIVWGEPGTNGQHAFYQLIHQGT
KMIPCDFLIPVQTQHPIRKGLHHKILLANFLAQTEALMRGKSTEEARKELQAAGKSPEDLERLLPHKVFEGNRPTNSIVFT
KLTPFMLGALVAMYEHKIFVQGIIWDINSFDQWGVELGKQLAKKIEPELDGSAQVTSHDASTNGLINFIKQQREARVQ

BLAST basa gaHHbIX NO CpaBHEHWUIO NMOCNeaoBaTENIbHOCTEN

¥ Descriptions

Legend for links to other resources: M uniGene IE ceo [ Gene B structure [ Map Viewer Bd PubChem BioAssay
Sequences prod g significant alignments:
Accession | Description | Maxscore |  Totalscore | OQuery coverage |_ Evalue | Links |

AAP36518.1 Homo sapiens glucose phosphate isomerase [synthetic construct] 1162 1169 100% 0.0

NP _000166.2 lucose-6-phosphate isomerase isoform 2 [Homo sapiens] =sp|PO6 1162 1162 100% 0.0 =

1JLH A Chain A, Human Glucose-6-Phosphate Isomerase >pdb|1JLH|B Cha 1167 1167 100% 0.0 [s]

AAF22645.1 sperm antigen-36 [Homo sa piens] 1167 1167 100% 0.0

1IAT A Chain A, Crystal Structure Of Human Phosphoglucose Isomerase NE 1166 1166 9o% 0.0 [s]

AAA3E368.1 neuroleukin [Home sapiens] >gb|AAB36062.1| glucose phosphate i 1165 1165 100% 0.0 |G

NP 001126984.1  glucose-6-phosphate isomerase [Ponge abelii] >sp|Q5R4E3.3|GEPI 1158 1158 100% 0.0 |G M|

D4R591.3 RecName: Full=Glucose-6-phosphate isomerase; Short=GPI; AltNar 1155 1155 100% 0.0

MNP 001075538.1  glucose-6-phosphate isomerase [Oryctolagus cuniculus] =>sp|Q9oN1 1100 1100 100% 0.0 =

NP 3 5.1 glucose-6-phosphate isomerase [Sus scrofal »sp|P08059.3|GEPI_I 1088 ° =

1ng Chain A, The Crystal Structure Of Phosphoglucose Isomerase From 1098 B
Chain A, Crystal Structure Analysis Of Rabbit Phosphoglucose Isom 1098 BEi
Chain A, Crystal Structure OF Pig Phosphoglucose Isomerase >pdb | 1098 BEi

1 glucose-6-phosphate isomerase isoform 1 [Homo sapiens] >dbj|BA 1097 U G M|

nnnnnnn d nrotein nroduct THomo saniensT [c]

doepMEHT, COOTBETCTBYHOLLMI BbIbpaHHOM nocnegoBaTesisHOCTHU
glucose-6-phosphate isomerase

peakuus, kKatanuimpyemas P€PMEHTOM =—— — = OfnpeferieHne Bcex peakumn
G6P ——— F6P MeTabonunyeckoro nyTu
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MonekynsipHo-Ounonormnyeckne 6a3bl JaHHbIX

PYCCKOA3bIYHbLIN pecypc

OELEQMHEHHLIA UEHTP BLIYHCAHTENLHOA EHONOrHH H EHOHHGOPMATHKH

| SarnEs-ER | HEpdHs@ COSET | KMEoTED | Mp0SkTel | B33ul LE3WHsl | COnNEM | OORREDESAR | HOSTEETE |

MO Y MRG0 NONASCERS BEThl Na-HL

noangpasy || gk || PrK || Berwn || Meratonmecoee nym || Bntnworpeen || mpoas |

BloCys - BioCyo Database collection

ERITE - Biomolecular Reaction Pathways fo Information Transfer and Expression database
Ecolye - Encyclopedia of E.coli Genes and Metabolism

EME - the Enzymes and Metabolic Pathways datsbass

EEGSE - Kyoto Encyclopedia of Genes and Genomes

higtaCye - Database of metsbolic psthways and snzymes

W - Metabolic PathWays datsbase

SoyEzse - Soybean metabolism datsBase

EPAD - Signaling PAthway Database

UM-BED - University of Minnesota Biocatalysis/Biedegradation Database

Copyright 2001-2011 © MHCTWTYT MaTeMaTHSCER pones SHonordd BAH




NCBI LleHTp buoTexHornornyeckon nHdopmaumm
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KEGG basa gaHHbIX no meTabonmyeckum nyTam

KEGG PATHWAY Database

Wiring diagrams of molecular interactions, reactions, and relations

KEGG2 PATHWAY BRITE MODULE DISEASE DRUG GENES GENOME LIGAND DBGET

Select prefix Enter keywords

[Ga) ek

Pathway Maps

KEGG PATHWAY is a collection of manually drawn pathway maps (see new maps, change history,
and last updates) representing our knowledge on the molecular interaction and reaction networks
for:

0. Global Map

1. Metabolism
Carbohydrate Energy Lipid Nucleotide Amino acid Other amino acid Glycan
Cofactor/vitamin  Terpenoid/PK.  Other secondary metabolite Xenobiotics Overview

. Genetic Information Processing

. Environmental Information Processing

. Cellular Processes

. Organismal Systems

. Human Diseases

and also on the structure relationships (KEGG drug structure maps) in:
7. Drug Development

Ch LA B L b



KEGG basa gaHHbIX no meTabonmyeckum nyTam

Kbc Search | ENZYME = | for |glucose-G-phosphate isomerase |Gn| |Dlear|

Database: ENZYME - Search term: glucose-6-phosphate isomerase (Total 1 hit)

5318
glucose-G-phosphate isomerase; phosphohexose isomerase; phosphohexomutase; oxoisomerase;
hexosephosphate isomerase; phosphosaccharomutase; phosphoglucoisomerase;
phosphohexoisomerase; phosphoglucose isomerase; glucose phosphate isomerase; hexose phoe»»

DBGET integrated database retrieval system



KEGG ba3sa gaHHbIX N0 METabOoNUYECKUM NMyTAM

“lee

ENZYME: 5.3.1.9

Help

Entry

EC 5.3.1.%9 Enzyme

Hame

glucose-6-phosphate isomerase;
rhosphohexose isomerase;
rhosphohexomatase:;
oXoisomerase;

hexosephosphate iscomerase;
rhosphosaccharomitase;
rhosphoglucoisomerase;
rhosphohexocisomerase;
rhosphoglucose isomerase;
glucose phosphate isomerase;
hexose phosphate isomerase;
D-glucose-&-phosphate ketol-isomerase

Class

Isomerases;
Intramolecular oxidoreductases;
Interconverting aldoses and ketoses,

BARITE hicrarchy)

and related compounds

5¥ sname

D-glucose-&-phosphate aldose-ketose-isomerase

Reaction (IUBMB)

D-glucose &-phosphate = D-fructose &6-phosphate [EN:RO0771]

Reaction (KEGG)

ROOT71 > RO2740 RO3321;
{other) R0273%

Show all J

Substrate

D-glucose &-phosphate [CED:C00052]

Product

D-fructose 6-phosphate [CED:CO00085]

Comment

Also catalyses the anomerization of D-glucose é-phosphate.

FPathway

ec00010
ecl0030
ecl0500
ec00520
ec01100
ecl1110
ecll1120

Glycolysis / Glucconeogenesis

Pentose phosphate pathway

Starch and sucrose metabolism

Aming sugar and nuclectide sugar metabolism
Metabolic pathways

Bicsynthesis of secondary metabolites
Microkial metabolism in diverse environments

Orthology

K01810 glucose-6-phosphate isomerase
K082859% glucose-6-phosphate isomerase, archaeal

K13810 transaldcolase S glucose-6-phosphate isomerase

Genes

HSET 2321 (GEI)
ETE: =
PON: 100174008 (GBI}

. T 7020

All links=

Cntology (5]

EEZEZ BRITE (5]
FPathway (6421}

EEGE PATHWAY (S587})

FEEE MODULE (2834)
Dimmg=e (1]

CEIM (1)
CThemical =ub=stance (5]
EFEGE COMPOUND (3]
Chemical reaction (14}
EEGE EHZYME (1}
EEGE REACTION (5]
EEGE REARIR (4]
FEZE RCLRE3T (4]
Genome= (3]

EEZEF EENCHE (3]
Fene [2205]

EEEZE ORTHOLOEY (3]

EEGE GEWE3 [(1454)
EEGZE DEEKE3 (27)
EEZE EGEKE3 (450}

EEGE MEEKE3 (235)

Protein =sequence [(E112]
UnifProt [(3%230]
FRE (180}
Ref3eqg(pep}l (18EQ]
FDE3TE ([12€}
PMD (B}

DHA =equence [(24321]
Ref3eqg(nuc} (1843}

GenBank (1541}
EMEL (1537}

30 Ftructure [E4)
FDE (&4}

Protein domain (11}
InterPro [T}
EFfam (3}
FRO3ITIE (DOC) (1)

Literature [5]

PubMed (5]
Ensyme (4}
ERENDA (1}

EXPAIY-ENZYME (1}
EXPLCBENZ [1)
ITEME (1}

All databases (21775])



KEGG ba3sa gaHHbIX Mo MeTabonmuyecknm nyTsam

HPRD: 01394
Ensembl: ENSG00000105220
UniFrot: POG&T44 B4DGE39

Structure |FLBE: et L JLH 1TET 1MUH
[

Position [18g13.1

AR seq 558 aa AA seq ) DB m!ﬂ}
MR AT TR PO LOOWYREARSEINLERL.FDANEDR FNHFSLTLNTNEGHILVDY SENLYV

% Homo sapiens (human) : 2821 5 PDB structures
N\

p-.e;-,_ o
AN
" i g =
% - o

FDB:1JIQ PLOB: 1JLH PDE:1IRI FLDE:1NUH

POB:1IRT

l.62 1.80 A 2.10 & 2.40 B 2.31 R
504 BME E4P 304 PRS
\Jmeal _J \Jmal_J \Jdmel \Jmel J \Jmal

Onpenenunu cTpykTypy benka



KEGG basa gaHHbIX Mo MeTabonnyecknm nyTsm

REACTION: R0O0O771

L Help J
Entry ROOTT1 Eeaction
Name D-glucose-6-phosphate aldose-ketose-isomerase
Definition|D-Zlucose &-phosphate «=> D-Fructose &-phosphate
Equation |C000892 <=»> CO00EBS
0
HO-P-0
| 0 0 OH
0. JOH N~
HO \O HQ_?_D CH
. . > OH 45 Y
OH COooogs
Coo09z
RPair RE01083 CO0085 cO0092 main
Enzyme 5.3.1.8

DBGET integrated database retrieval system

Onpepenunu meTabonmMyeckyto peakLuio

A1l links

Ontology (2)

KEGE BRITE (2)
Chemical subatance (2)
KEEGE COMPOUND (2)
Chemical reacticn (3)
KEGE ENZIYME (1)
KEGE EPRIE (1)
KEEGE RCLASS (1)

A1]1 databases (7)



KEGG Bba3a gaHHbIX Mo MeTadbonmyeckum |

GLYCOLY3IS / GLUCONEOGENESIS
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MetaCyc ba3sa gaHHbIX N0 MeTabonnyecknm NyTam

ESMETACYC

A membser of the BloCye database collection

Home ‘

About MetaCyc

Guide To MetaCyc
Querying Examples
Update History

Advisory Board
Services

Join MetaCyc Mailing List

Faster MetaCyc Search
‘Web Services

e
Carn egi@

7
BT

Search ‘

Pathway Tools Tutorial LOGIN | Why Login? | Create Mew Account

April 25 - 27, 2011 |
Menlo Park, CA

| Quick Search | Gene Search |

Searching Metalyc chanege organism database

Tools ‘ Help ‘

METACYC OVERVIEW

MetaCyc is a database of nonredundant, experimentally elucidated metabolic pathways. MetaCyc contains more than 1670 pathways from more than 2100 different organisms [merel,
and is curated from the scientific experimental literature. [meore]

MetaCyc contains pathways involved in both primary [def] and secondary [def] metabolism, as well as associated compounds, enzymes, and genes. [mers]

Motivations
The goal of MetaCyc is to catalog the universe of metabolism by storing a representative sample of each experimentally elucidated pathway. [MetaCye mission]

MetaCyc is used in a variety of scientific applications, such as providing a reference data set for computationally predicting the metabolic pathways of organisms from their
sequenced genomes, supporting metabolic engineering, helping to compare biochemical networks, and serving as an encyclopedia of metabolism. [scientific applications]

Recent Publication

® The MetaCyc Database of metabolic pathways and enzymes and the BioCyc collection of Pathway/Genome Databases, Nucleic Acids Research 38:D473-D479 2010.

Query and Visualization

MetaCyc pathways can be browsed from a list, from ontologies [def], or queried directly when searching for pathways, proteins, reactions or compounds. [mere] MetaCyc can also be
queried programmatically using Java or PERL when installed locally. [mers]

New Users

Get a bird's eye view of the MetaCyc web site here.



MetaCyc basa gaHHbIX o MeTaborIMyYecKum NyTam

Search Results for glucose-6-phosphate isomerase
using database MetaCyc Whatis this?

Proteins (12) | Gene Ontology Terms (1) | Reactions (1)

Proteins Gene/Gene Product pages contain: chromosomal location of gene; depiction of its operon; link to genome browser; detailed
summaries and citations; subunit structure (for protein complexes); cofactors, activators, and inhibitors (for enzymes),
depiction of regulon (for transcriptional regulators), protein features.

glucose 6-phosphate isomerase - Mycoplasma pneumoniae
glucose-6-phosphate isomerase - Bifidobacterium bifidum
glucose-6-phosphate isomerase - Lactobacillus fermentum
glucose-6-phosphate isomerase - Lactococcus lactis

lucose-6-phosphate isomerase - Pisum sativum (polypeptide
glucose-6-phosphate isomerase - Pisum sativum (protein complex)
glucose-6-phosphate isomerase - Saccharomyees cerevisiae
glucose-6-phosphate isomerase - Spinacia oleracea
glucose-6-phosphate isomerase - Thermotoga maritima
glucosamine-6-phosphate deaminase (2-amino-2-deoxy-0-glucose-6-phosphate ketol isomerase (deaminating)) - Escherichia coli
phosphoglucose isomerase (glucose-6-phosphate isomerase) - Escherichia coli
phosphoglucose isomerase (glucose-6-phosphate isomerase) - Pyrococcus furiosus

Alternative searches:
¢ Full text search for glucose-6-phosphate isomerase
on all pages in this database using Google

Gene Ontology Terms GO term pages contain: Parent and child terms, and lists of matching gene products. Mote that only those terms that have one or more associated genes in the selected

organism (or that have children with one or more associated genes) are listed.
Molecular Function

¢ Class: G0:0004347 - glucose-6-phosphate isomerase activi

Reactions Reaction pages contain: reaction equation with chemical structures, links to all enzymes that catalyze the reaction, and all pathways in which the reaction participates.

@Dse—s—phusnhate = D-fructose-6-phosphate {glucose-6-phosphate fsomeD

Onpenenunu peakuuto




MetaCyc basa gaHHbIX o MeTaborIMyYecKum NyTam

In Pathway: sorbitol biosynthesis | , starch biosynthesis , sucrose degradation IV , sucrose degradation 1l , heterolactic fermentation , gluconeogenesis |, formaldehyde oxidation |, glycolysis ¥ (Pyrococcus) ,
glycolysis Il , glycolysis |, GDP-mannose biosynthesis , Bifidobacterium shunt , homolactic fermentation , mannitol cycle , gluconeogenesis |l (Methanobacterium thermoautotrophicum)

o T
1 u] 0H -
- o—=P-0
D—IT;—DA e I . !__,_DH
i o ., 0 ' £,.0H
HO OH —_— "1 \?
bH HOO  DH
p-D-glucose-6-phosphate D-fructose-6-phosphate

The reaction direction shown, that is, A + B <==» C + D versus C + D <==> A + B, is in accordance with the Enzyme Commission system.
Enzyme Commission Primary Mame for this Reaction: glucose-6-phosphate isomerase

Enzyme Commission Synonyms for this Reaction: phosphohexose isomerase, phosphohexomutase, oxoisomerase, hexosephosphate isomerase, phosphosaccharomutase, phosphoglucoisomerase,
phosphohexoisomerase, phosphoglucose isomerase, glucose phosphate isomerase, hexose phosphate isomerase, b-glucose-6-phosphate ketol-isomerase

AG” (kealsmol): 0.4 KCAL/MOLE [Stryerss |

Gene-Reaction Schematic: H

Saccharomyces cerevisiae

Fyrococeus furiosus Mycoplasma prieumonize Lactobacillus fermentum

Unification Links(BREMDA:5.3.1.9 , PNZYME:5.3.1.9 , ExplorEnz:5.3.1.9 , KEGG:R00771

Relationship Links: UniProt:RELATED-TO:025781 , UniProt:RELATED-TO: 061113 , UniProt:RELATED-T0:082058 , UniProt:RELATED-TO: 082059 , UniProt:RELATED-TO:083488 , UniProt:RELATED-TO: 084382 ,
UniProt:RELATED-TO:P06744 , UniProt:RELATED-TO:P06745 , UniProt:RELATED-TO:P08059 , UniProt:RELATED-TO:POAGTT , UniProt:RELATED-TO:P12341 , UniProt:RELATED-TO:P12709 , UniProt:RELATED-
TO:P13375 , UniProt:RELATED-TO:P13376 , UniProt:RELATED-TO:P13377 , UniProt:RELATED-TO:P18240 , UniProt:RELATED-TO:P28718 , UniProt:RELATED-TO:P29333 , UniProt:RELATED-TO:P34796 ,
UniProt:RELATED-TO:P34797 , UniProt:RELATED-TO:P47862 , UniProt:RELATED-TO:P42863 , UniProt:RELATED-TO:P49105 , UniProt:RELATED-TO:P50309 , UniProt:RELATED-TO:P52983 , UniProt:RELATED-
TO:P54240 , UniProt:RELATED-TO:P54247 , UniProt:RELATED-TO:P78033 , UniProt:REI ATED-TO:P78917 , UniProt:REL ATED-TO:P81181 , UniProt:RELATED-TQ:Q7LZP0 , UniProt:RELATED-TO: Q9556 ,
UniProt:RELATED-TO:Q9JTW1 , UniProt:RELATED-TO:Q9PMD4 , UniProt:RELATED-TO:Q9RMCET , UniProt:RFL ATED-TO:Q95B57 , UniProt:RELATED-TO:Q9%670 , UniProt:REL ATED-TO: 059000 ,
UniProt:RELATED-TO: Q59088
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MetaCyc basa gaHHbIX N0 MeTabonnyecknm NyTam

In Pathway: sorbitol biosynthesis | , starch biosynthesis , sucrose degradation IV , sucrose degradation IIl , heterolactic fermentation , gluconeogenesis | , formaldehyde oxidation | , glycolysis V (Pyrococecus) ,

glycolysis 111, glycolysis |, GDP-mannose biosynthesis , Bifidobacterium shunt , homolactic fermentation , mannitol cycle , gluconecgenesis |l (Methanobacterium thermoautotrophicum)
o ¥
AR LA o=f -0 ——0OH
J o ., 0 L 0. Z.0H
HO aH — i\ /
OH o
HO oH

p-D-glucose-6-phosphate D-fructose-6-phosphate

The reaction direction shown, that is, A + B <==> C + D versus C + D <==* A + B, is in accordance with the Enzyme Commission system.
Enzyme Commission Primary Mame for this Reaction: glucose-6-phosphate isomerase

Enzyme Commission Synonyms for this Reaction: phosphohexose isomerase, phosphohexomutase, oxoisomerase, hexosephosphate isomerase, phosphosaccharomutase, phosphoglucoisomerase,
phosphohexoisomerase, phosphoglucose isomerase, glucose phosphate isomerase, hexose phosphate isomerase, D-glucose-6-phosphate ketol-isomerase

AGY (kcal/mol): 0.4 KCAL/MOLE [Stryers |

Gene-Reaction Schematic: ﬂ

Arahidopsis thaliana

Spinacia oleracea Triticum aestivum Saccharomyces cerevisiae

Pyrococeus furiosus Mycoplasma preumnonize Lactobacillus fermentumn

Unification Links: BREMDA:5.3.1.9 , ENZYME:5.3.1.9 , ExplorEnz:5.3.1.9 , KEGG:R00771

Relationship Links: UniProt:RELATED-T0: 025781 , UniProt:RELATED-TQ:061113 , UniProt:RELATED-TO: 082058 , UniProt:RELATED-TO: 082059 , UniProt:RELATED-TO:083488 , UniProt:RELATED-TO: 084387 ,
UniProt:RELATED-TO:P06744 , UniProt:RELATED-TO:P06745 , UniProt:RELATED-TO:P08059 , UniProt:RELATED-TO:POASTT , UniProt:RELATED-TO:P12341 , UniProtRELATED-TO:P12709 , UniProt:RELATED-
TO:P13375 , UniProt:RELATED-TO:P13376 , UniProt:RELATED-TQ:P13377 , UniProt:REI ATED-TO:P18240 , UniProt:REL ATED-TO:P28718 , UniProt:RELATED-TQ:P29333 , UniProt:RELATED-TOQ:P34796 ,
UniProt:RELATED-TO:P34797 , UniProt:RELATED-TO:P42862 , UniProt:RELATED-TO:P42863 , UniProt:RELATED-TO:P49105 , UniProt:RELATED-TO:P50309 , UniProt:RELATED-TO:P52983 , UniProt:RELATED-
TO:P54240 , UniProt:RELATED-TO:P54747 , UniProt:RELATED-TQ:P78033 , UniProt:REI ATED-TO:P78917 , UniProt:REL ATED-TO:P81181 , UniProt:RELATED-TO:Q7LZP0 , UniProt:RELATED-TO: Q9556 ,
UniProt:RELATED-TO:Q9JTW1 , UniProt:RELATED-TO:Q9PMD4 , UniProt:RELATED-TO:Q9RMC1T , UniProt:RELATED-TO:Q9SB57 , UniProt:RELATED-TO:Q9X670 , UniProt:RELATED-TO: Q59000 ,

UniProt:REL ATED-TO: Q59088

Beibpanu nHtepecyoLwmnm opraHnam



MetaCyc basa gaHHbIX o MeTaborIMyYecKum NyTam

In Pathway: sorbitolbd is | , starch biosynthesis , sucrose degradation IV , sucrose degradation |11, heterolactic fermentation , gluconeosenesis |, formaldehyde oxidation |, glycolysis V (Pyrococcus) ,
glycolysis |1 glycolysis |, OP-mannose biosynthesis , Bifidobacterium shunt , homolactic fermentation , mannitol cycle , gluconeogenesis |l (Methanobacterium thermoautotrophicum)
v
- l?'
| u} OH -
D—_m_DA o "rﬁ“D a ;_,_,EIH
. o 0 — ’ i ?E‘DH
-— A,
OH Ho' oH
p-D-glucose-6-phosphate D-fructose-6-phosphate

The reaction direction shown, that is, A + B <==> C + D versus C + D <==> A + B, is in accordance with the Enzyme Commission system.
Enzyme Commission Primary Name for this Reaction: glucose-6-phosphate isomerase

Enzyme Commission Synonyms for this Reaction: phosphohexose isomerase, phosphohexomutase, oxoisomerase, hexosephosphate isomerase, phosphosaccharomutase, phosphoglucoisomerase,
phosphohexoisomerase, phosphoglucose isomerase, glucose phosphate isomerase, hexose phosphate isomerase, D-glucose-6-phosphate ketol-isomerase

AGY (kcalsmol): 0.4 KCAL/MOLE [Stryerss |

Gene-Reaction Schematic: ﬂ

Saccharomyces cerevisiae

Fyrococeus furiosus ycoplasma preumonize Lactobacillus fermentum

Unification Links: BREMDA:5.3.1.9 , ENZYME:5.3.1.9 , ExplorEnz:5.3.1.9 , KEGG:R00771

Relationship Links: UniProt:REL ATED-TO:025781 , UniProt:RELATED-TO: 061113 , UniProt:RELATED-TO:082058 , UniProt:REL ATED-TO: 087059 , UniProt:RELATED-TO: 083488 , UniProt:RFI ATED-TO: 0843382 ,
UniProt:RELATED-TO:P06744 , UniProt:RELATED-TO:P06745 , UniProt:RELATED-TO:P08059 , UniProt:RELATED-TO:POASTT , UniProt:RELATED-TO:P12341 , UniProt:RELATED-TO:P12709 , UniProt:RELATED-
TO:P13375 , UniProt:RELATED-TO:P13376 , UniProt:RELATED-TO:P13377 , UniProt:REI ATED-TO:P18240 , UniProt:RELATED-TO:P28718 , UniProt:RELATED-TO:P29333 , UniProt:RELATED-TO:P34796 ,
UniProt:RELATED-TQ:P34797 , UniProt:REL ATED-TO:P42862 , UniProt:RELATED-TO:P42863 , UniProt:RELATED-TO:P49105 , UniProt:REL ATED-TO:P50309 , UniProt:RELATED-TO:P52983 , UniProt:RELATED-
TO:P54240 , UniProt:REL ATED-TO:P54242 , UniProt:RELATED-TO:P78033 , UniProt:REI ATED-TO:P78917 , UniProt:RFLATED-TO:P81181 , UniProt:RELATED-TO:07L7P0 , UniProt:REL ATED-TO: Q9556 ,
UniProt:RELATED-TO:09JTW1 , UniProt:REL ATED-TO:Q9PMD4 , UniProt:RELATED-TO:Q%RMC1 , UniProt:RELATED-TO:Q95B57 , UniProt:RELATED-TO:Q9X670 , UniProt:RELATED-TO:059000 ,

UniProt:RFL ATED-TO: 059088




MetaCyc basa gaHHbIX o MeTaborIMyYecKum NyTam

MetaCyc Pathway: glycolysis |

Enzyme View: | All Organisms El [ More Detail ] [ Less Detail ] [ Species Comparison ]

starch degradation
transport of glucose by FTS
1

sorkital degradation 11
sucrose degradation |
L-sorbose degradation

f-D-glucose-6-phosphate
F'y

fshou,ﬁg?::;“&";f Ec-pui mannitol degradation 1
pentose phosphate pathway phosphoglucose D-rnannose degrad_ation

isomerase (At): At-PGI1 D-allose degradation

glucose-6-phosphate

isomerase (Sc): Sc-PGI1

glucose 6-phosphate
isomerase {Mp):
5318

k. J
D-fructose-—b PO
—_—
fiuctose-1,6-
+! = bisphosphatase (Ec): Ec-fbp = G-phosphofmctokinase {Ec): Ec-pfkB
fructose 1,6- ATP - TIRL : - Fo-
phosphat bisphosphatase {Ec): Ec-glpX _-\ G-phosphofructokinase (Ec): Ec-pfkA
fructose-1,6- =' G-phosphofiuctokinase (Hc)
O bisphosphatase (Ec): Ec-yygF H* + = G-phosphofructokinase (Rc)
z fructose 1,6- ADP 6-phosphofructokinase (Mp): Mp-pfki
bisphosphatase {Ec): Ec-ybh#A 27111
31311 o
fructose-1,6-bisphosphate
F'y

fructose bisphosphate
aldolase {Ec): Ec-fbaB
fructose bisphosphate
aldoelase {Ec): Ec-fbaf
fructose-1,6-bisphosphate
aldolase {Zm})
fructose-1,6-
bisphosphate aldel (S0}
fructose-bisphosphate

trinas nhaanhate aldolase (Mp): Mp-fba

Onpegenunu MecTo peakuun B MeTabonmyeckom nyTu



[TocTpoeHmne metabonnyeckon moaenu

“The simplest living cell 1s so complex that
supercomputer models may never simulate
its behavior perfectly.

But even imperfect models could shake the
foundations of biology.”

W.Wayt Gibbs. Scientific American, 2001

«[pocTenLlasl KneTka HaCTOMbKO CIOXHA, YTO Aaxe
MOENUPOBaHME Ha CYNepKOMIMbOTEPaX HUKOrga He
BOCMPOU3BEOET €€ NOBEJEHNE B COBEPLLUEHCTBE.

Ho paxe HecoBeplLUeHHble MOAESNN MOTYT MNOTPSICTU
OCHOBbI BMonorun.»



TeopeTnueckue moaxoasl U KOHIECILIUU
METa00INYECKOr0 MOACTUPOBAHUS

Knaccuueckuit cucmemmuwiiit nooxoo

1. BblOENUTb 3NEMeEHTapHble eONHNLbI CUCTEMDbI

2. OXapakTtepusoBaTb BCe 3HAYMMbIE
B3aMMOOENCTBUA Mexay egnHuuamm

3. opraHm3oBaTb eaNHULIbI KaK nepapxuio
B3aMMOOENCTBYOLMX MoayIen

4. onncaTb COCTOSHME KaXXOon eanHULbI U
KaXQoro B3anMoOencTBnga KoOnmyecTBeHHO



Kak cTposaTca metabonmyeckmne moaenm

1. MeTabonunueckasi peakuusi nobasnsaeTtcd, yompaertcsa
NN 3aMEHSIETCS Ha OPYryIo.

2. MexaHn3m peakuum yCcrnoxHsaeTcs, ynpoLlaeTcs,
3aMeHsieTcsa ApyruMm.

3. HensBecTHbIE KNHETUYECKME NapaMeTpbl OLEHNBAKOTCS
C NOMOLLbIO PUTUPOBAHUA.

M,—™ M, — M;

\ s M6a — M7a

M, — M;

\ b Mg, = My,
> Mg — M, — M,,




Tunbl MeTabdbonuyecknx moaenen

KUHeTun4eckue moaenu — cuctemol Oy

¢ (~10-50 ypaBHeHuun, ~100-500 napameTpoB)

e NepemMeHHasi Mmogenun - MmetabonuT

* OonuncaHune oTaeNbHbIX MeTabonMyeckux nyTemn

* pelueHne mogenu — guHaMn4yeckoe rnoseaeHne
MeTaboNUTOB BO BPEMEHMU

cTexmomeTpuyeckme (MOTOKOBLIE) MOAESIN — CUCTEMDI
NMMHENHbIX anredbpanyeckmux ypaBHEHUN

* (~100-1000 ypaBHEHMN)

* MEepeMeHHasa Mmoaenn — MeTabonnyecknin NoTokK

e onucaHue metabonmama Lernon KrneTku

* pelleHne Moaenu — cTaunmoHapHoe pacnpegeneHme
MeTabonM4ecKknx noTokoB



[lpencTtaBneHne CKOpPoOCTU peaKLunm

B cooTBeTCTBMM C 3aKOHOM OEUCTBYHIOLLMX MacC

(CKOpPOCTb peakLmy NPonopLnoHanbHa BEPOSITHOCTM CTONKHOBEHUS peareHToB, a
BEPOSATHOCTb B CBOI ovepeab NponopLmnoHarnbHa KOHLEHTpaL MK peareHToB C Y4eTOM

MOJIEKYNSAPHOCTN peakLun)

kl
[Ona peakumu S+, % k 22P
-1
Vv - 0bL1asa CKOpPOCTb peakuum
2
V= k18182 — k_1 P° = V, —V_ V, - CKOPOCTb NPsIMON peaKkuum
V_ - CKOPOCTb 0OpaTHOW peakunu
B obwem Buae:
m. m; n mj COOTBETCBYIOT
V = — k+ | I Simi — ki | I Pj J MOMeKyNsIpHOCTU S; 1 P,
| ]

CKopOoCTb peakLmn MOXET ObITb Bblpa)keHa Kak Yepe3 KOHUeHTpauum
pearvpyroLiMx BeWeCTB, Tak U B BUae GanaHca CKOPOCTEN NMpsiMbIX U

oOpaTHbIX peakuni.




CtexmomeTtpuyeckme KoadpdpnymeHTbl

CTtexnometpuyeckme KoadpununeHTbl 00603Ha4YarT NponopLunm
cybcTpaToB M NPOAYKTOB, y4aCTBYIOLUX B peaKkuun.

V

Mpumep: S, +S, ——=2P

CtexvomeTpuyeckne koadpdpuuneHTtol anda S, S, n P: -1, -1 un 2.

Habop ctexnomeTrpnyecknx KoadoPuUMeEHTOB HE €ANHCTBEHEH:

ecrn cuYnTaTb, YTO ANS NosTlyd4eHnss 04HOro MoJsist UCNOMb3YeTCH No NofIoBUHE
MO Kaxkgoro cybcrtparta S, u S,, MOXHO 3anucarb: -1/2, -1/2 n 1,

NN ecnn N3MeHUTb HarnpasneHne peakuun, Torga MoXHo 3anucartb: 1,1 u -2.



OLlY ana oAHOW N HECKOSMBbKNX peaKLnn

v
ANs peakuyy S, +S, &—=2P VIV, -V,
nveem OL1Y:
dSl — dSZ — v ybbIrib cybcTpara S, Co CKOPOCTLIO V
dt dt conpoBoXaaeTcs yobinbio cybcTparta S, ¢ Ton xe
dpP CKOPOCTbIO U YABOEHHOW CKOPOCTbIO YBENNYEHUS
E =2V KOHLEeHTpauun npoaykrta P

[Ona meTabonnyeckom ceTu, COCTOALLEN U3 M METADONUTOB U I peakLU Ui,
OVHaMKMKa CUCTEMbI OMUCbIBAETCS CUCTEMON M YpaBHEHUN.

YpaBHeHUS Ha3. ypaBHeEHNAMM 6anaHca, NOCKONbKY paccMaTpuBaEeTCS
GanaHc meXxay CMHTE30M U pacnagoM meTtabonuTa:

as. ’
L = }’}'T..‘[:-
dt jzl 7

i=1.....m

n; — CTEXMOMETPUYECKME KOS PULIMEHTDI
meTabonuTa i B peakuum |



JaHHblIe Onsi eepughukayuu
mMemabosiuyeckou mooesnu

1. MHOrme (HO He BCe) BHYTPUKINETOUYHbIE
KOHLUEHTpauun metabonmToB MOryT ObITb

N3MeEpPEHLI.
2. B ctaumMoHapHOM COCTOSIHUM BONBLUNMHCTBO

MeTaboMYecKkux NoToOKOB MOXeET ObITb
ornpeaeneHo ¢ nomMmoLlbto nsortona SC.

3. AKTUBHOCTU DEPMEHTOB MOrYT ObITb
onpeneneHbl U3 KNeTOYHbIX 3KCTPAaKTOB.

4. KnHetn4yeckme KOHCTaHTbl OOnbLUMHCTBA
doepmMmeHTOB cobpaHbl B 6a3bl AAHHbIX.



KonuyecmeeHHblIe 3HaHUSI 0O2pPaHU4YeHbl

1. CywecTtByeT OonblUasa pasHuua mexay
OVUCKPETHbIMU OaHHbIMU, MoflydYaeMbiMU B
9KCMepMMeHTax N HernpepbIBHbIMU
domnamnonorndecknmm npoueccamu.

2. [pnHuMnmansHoe orpaHn4vyeHne goCcTynHOu
NHJopMaL .

3. [laHHbIE 0O HEKOTOPLIX BaXXHbIX KNETOYHbIX
npoueccax OTCYTCTBYIOT.

4. [1aHHbIEe cobupatoTcs Ang pasHbiX LUITAMMOB
Pa3HbIX OPraHN3MoB B Pa3HbIX
aKCNepuMeHTarbHbIX YCNOBUSX.



KuHetnyeckue moaenu

- MOCTPOEHNE CXEMbI METADONTMYECKOrOo MyTH
- BbIBO/J, YPaBHEHMA CKOPOCTU AN KaXKA0W peaKkumnm

- 0bbeagnHeHNne B cnuctemy auddepeHumnanbHbIX
ypaBHeHU

-noabop napameTpoB

-Bepudurkauma Mmogenm nNo 3KCnepumMeHTanbHbIM
OAaHHbIM



LleHTpanbHble meTabonnyeckme nyTu

Glc-22Ly, c. c6P +> RuI5P

F"’6' ‘ W XuI5P
FruB
—(J->Ery4p Sed

I'IeHTosocboccbaTH b NYTb

l}—‘Ll,vum TPUKapOOHOBbLIX

AKG yucnor

AL

MrMMunkonus

O
>
>
W
'U
=)

tpi
DAP < GAP




BbiBOO ypaBHEHUSA CKOPOCTU

tpi
DAP < GAP

/ \ KnHeTnyeckasa cxema
B3aumogencTeua cybcrtpara u

>E+P npoaykTa ¢ hepMeHTOM

Katanutuyeckmn umkn doepmeHTa

S DAP
K, K,

E ES tpi tpi-DAP
K, K,



BbiBO4 ypaBHeHUSA CKOPOCTU
MeTop KBa3n-CTaLMOHaPHbIX KOHUEHTpauumn

KuHeTnyeckas cxema B3anmMogencTBus cyocTtpaTa n npoaykra ¢ epMeHTOM:

k k
E-I—S( kl >ES( k2 >E+P
CooTtBeTcTBYlOWas cnctema anddepeHunarnbHbIX YypaBHEHNN:

dS

— =k, -S-E+k_-ES

dt MeaneHHble nepemMeHHble

dP

E:k2.ES_k—2.E.P

dE

~—=—k-S-E+k,-ES+k,-ES—k,-E-P |

t >~ 6bICprIe nepeMeHHbIE

dES
—=k -S-E-k_-ES—-k,-ES+k_,-E-P_
dt
YpaBHeHNEe CKOPOCTMW:
S P
kz—s_k—z—p
dP dS K, K,
dt dt 14

KS+KP

m



Knaccudpukauymsa peakuunm
(Cleland 1963)

Iy B P Q
EA, 1 EQ) 1 ) . .
' N Random Bi Bi Mechanism
E =
EAEB EPQ

Al lB P1 10 Sequential Bi Bi Mechanism
E—» » E

F — ﬂl TF El TQ = £ Ping-Pong Mechanism
EA E'P E’ E'E EQ

Kak ebisooumcsi ypasHeHuUe ckopocmu 8 criydae boree, 4yem 00Ho20 cybecmpama u rnpodykma?



OnpepeneHne KOHCTaAHT CKOPOCTH

ans Tpnosodocdar nsomepassol (tpi)

DAP < GAP

dountTrupoBaHMe METO4OM
HanMeHbLUNX KBadpaToB

moles/min

Froduct Formation, n

-

tpi

IKCNepnmeHTalribHble

TOYKUA

-

DAP

Ko =23mM
GAP

Ky =15mM

K,=45000 1/min,
k., =520000 1/min

/

Y

\

0a3bl AAHHbIX

. DAP GAP
K DAP —2 KGAP

DAP GAP

DAP GAP

KOHCTaHTbl Muxaanuca ans
cybcTpaTa 1 npoaykta

KaTanuTU4eCckne KOHCTaHTbl AN
npsiMon U obpaTHOW peakuumn
(umcno obopoToB hepmeHTa)



MetaCyc basa gaHHbIX o MeTaborIMyYecKum NyTam

Enzymatic reaction of: phosphoglucose isomerase

Synonyms: glucose-6-phosphate isomerase, D-glucose-6-phosphate-ketol-isomerase

B-D-glucose-&-phosphate €=* D-fructose-6-phosphate

The reaction direction shown, that is, A + B <==> C + D versus C + D <==> A + B, is in accordance with the direction of enzyme catalysis.

This reaction is reversible. [ Ishii07 ]

In Pathways: gluconeogenesis | , glycolysis | , GDP-mannose biosynthesis

summary:
The equilibrium constant for the reaction is 0.30 [ Ishii07 ].

Citations: [ Klungsoyréd

Inhibitors {Competitive): phosphoenolpyruvate [ Dgawa(7 ]

Inhibitors (Unknown Mechanism): 6-phospho-D-gluconate [ Schreyer80 |

Ky, for D-fructose-6-phosphate: 78 pM [ Ogawal7

Ky, for B-D-glucose-6-phosphate: 1018 pM [ Ogawa07 |

PHigpt): 8 [Schreyerdd

Onpenenunm KNHETUYECKME KOHCTaHTbI AN ypaBHEHUA ckopocTu ana E.coli



BRENDA ba3a gaHHbIX no benkam

wWiegLdls diid g
LIS Kl.'l VALUE [mM] KM VALUE [mM] SUBSTRATE ORGANISM COMMENTARY LITERATURE [ | 1AGE
Activating Compound Maximum
EnCoaH Raniet e 0.031 ] D-fructose 6- Homo sapiens pH 7.5, 30°C, recombinant mutant S278L 702456 ® 2D
phosphate image
Turnover Number
IIK UK val 0.034 > D-fructase 6- Homo sapiens pH 7.5, 30°C, recombinant mutant 1525T 702456 82D
calkil value phosphate image
llki value _ ; _ .
||ICSU Value 0.037 - D-fructose 6- Homo sapiens pH 7.5, 30°C, recombinant wild-type enzyme 702456 ®2D-
- — phosphate image
I|Spec:|ﬂc:.*\ctnf|ty . . .
. 0.038 > D-fructose 6- Homo sapiens pH 7.5, 30°C, recombinant mutant R347H; pH 7.5, 30°C, recombinant 702456 ®2D-
||pH Optimum
pH Range phosphate mutant R75G image
|}Temperature Optimum 0.039 - D-fructose 6- Homo sapiens pH 7.5, 30°C, recombinant mutant L487F 702456 ®2D-
phosphate image
||Temperature Range
pl Value 0.04 > D-fructose 6- Methanocaldococcus 50°C, pH 6.3 649517 @2D-
Organism related phosphate annaschii image
Information 0.045 - D-fructose 6- Homo sapiens pH 7.5, 30°C, recombinant mutant A300P; pH 7.5, 30°C, recombinant mutant 702456 ®2D-
Source Tissue phosphate L339P image
Localization 0.046 > D-fructose 6- Homo sapiens pH 7.5, 30°C, recombinant mutant R347C; pH 7.5, 30°C, recombinant 702456 872D
Organism L phosphate mutant T375R image
General Information 0.05 - D-fructose 6- Homo sapiens pH 7.5, 30°C, recombinant mutant E495K 702456 820-
Enzyme Structure phosphate image
AA Sequence 0.06 = DHructose 6- Pyrobaculum aerophilum pH 7.4, 80°C 661679 ®.2D-
PDB and Structure Links phosphate image
Molecular Weight 0.061 = DHructose 6- Homo sapiens pH 7.5, 30°C, recombinant mutant R83wW 702456 ®2D-
Subunits phosphate image
Fositransiational 0.063 - D-fructose 6- Homo sapiens pH 7.5, 30°C, recombinant mutant T1951; pH 7.5, 30°C, recombinant mutant 702456 ®2D-
Madification phosphate V101M imagqe
Crystalization 0.068 ] D-fructose 6- Homo sapiens pH 7.5, 30°C, recombinant mutant R472H 702456 ®20-
Molecular Properties phosphate image
pH Stability A i
= 0.147 > D-fructase 6- Escherichia coli 22°C,pH7 4 661802 82D
Temperature Stability phosphate - e
General Stability
0 ic Solvent Stabil 0.2 - D-fructose 6- Thermoplasma 80°C, pH74 662220 ®2D-
rganic Solvent Stability phosphate acidophilum image
Oxidation Stability .
= . - -1 - ° - . LI
Storage Stability 0.21 D-fructose 6 Aeropyrum pernix 50°C,pH7 4 662220 82D
— phosphate image
Purification
Cloned 0.27 - D-fructose 6- Mycobacterium pH 7.6, 25°C 682664 ®2D-
- phosphate tuberculosis image
Expression = — —

KMHETNYECKNE KOHCTAaHTbI OJ14 YpaBHEHUA CKOPOCTU
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Effects of inherited mutations on catalytic activity and structural stability of human glucose-6-phosphate isomerase
expressed in Escherichia coli <EA

il

Lin, H.: Kao, Y.: Chen, S.: Meng, M.; Biochim. Biophys. Acta 1794, 315-323 (2009)

Data extracted from this reference:

Cloned(Commentary)

expression of wild-type and mutant enzymes in Escherichia coli strain DF2145Homo sapiens

Engineering

AZ00FP the mutation may affect the folding efficiency of the enzyme protein, the mutant shows reduced expression level and barely detectable activity :LZT:_IS
E435K the mutation may affect the folding efficiency of the enzyme protein, the mutant shows reduced expression level and barely detectable activity; the mutation weakens network bonding of the enzyme :I:;T;s
H389R the mutation at or near the adtive site highly affects the catalytic efficiency of the enzyme, the mutant shows barely detectable adtivity ::::1:15
I525T the mutaticn decresses the enzyme tolerance to heat or S0S by mechanisms of decreasing packing efficiency: the mutation destsbilizes the ternary structure of the enzyme :::}T:'ls
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Biochim Biophys Acta. 2008 Feb;1784(2):315-23. Epub 2008 Now 21.

Effects of inherited mutations on catalytic activity and structural stability of human glucose-6-phosphate isomerase expressed
in Escherichia coli.

Lin HY, Kao YH, Chen 5T, Meng M. i . -
Expression and enzymatic characterization of
Graduate Institute of Biotechnology, Mational Chung Hging University, Taichung, Taiwan 40227, Republic of China. human glucose phos [Blood Cells Mol Dis. 1998]

Related citations =

Erthrocyte pyruvate kinase- and glucose
phosphate isomerase de [Biophys Chem. 1997]

Molecular basis of neurological dysfunction
cpupled u_vith_ haemo_ly't_ic anai [Hu “j_-E_i;_n-':t. 1993]
Glucose-G-phosphate isomerase

d [Baillieres Best Pract Res Clin Haematol. 20..]

Abstract

Glucose-G-phosphate isomerase (GPI), a homodimeric enzyme, catalyzes the interconversion between glucose-G-phosphate and fructose-G-phosphate. In mammals, it can
also act as an autocrine motility factor, neuroleukin, and maturation factor. Deficiency of the enzymatic activity in red blood cells causes nonspherocytic hemolytic anemia in
human. To gain a more complete understanding of the molecular basis for the hemolytic anemia due to the GPI-deficiency, the wildtype enzyme and sixteen genetic variants
were expressed in Escherichia coli and functionally characterized. Conclusions are as follows: (1) mutations usually have negative influences on catalytic parameters,
particularly kicatl. as well as structure stabilitv: (2} mutations at or close to the active site, including R273H. H389R. and S278L. cause great damaae to the catalvtic function, vet

M Red cell glycolytic enzyme disorders
Zardiovasc Hematol Disord Drug Targets. 200..]
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Mopenb ueHTpanbHoro metabonunama E.coli
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Manfred Rizzi et al,
Institute of Biochemical Engineering,
University of Stuttgart, Germany
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concentrations mM
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*OnucaHa dKCIEPUMEHTaIbHO HaOJogaeMasl IMHaMyKa (B TOM YHCIIE U
KoJieOaTeIbHBIA ITPOIIECC).

[loka3zaHo, 4TO MOMIOIIEHUE TITIOKO3bl B OCHOBHOM KOHTPOJIUPYETCS IBYMSI
cucremMamu: TpaHcrnoptHoit (PTS) u ee uarnoutropamu.



