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Defining Metabolic Reactions

Lactate Dehydrogenase

1st level: Metabolite Specificity

Primary metabolites Coenzymes

A A
~ )

NAD

2nd level: Metabolite Formulas

Neutral Formulas

CZ1H26N7O14P2 021H27N7O14P2

Charged Formulas

Cp1Ha6N;014P," CypHN,O4,P,"

3rd level: Stoichiometry
1LAC+1NAD ? 1PYR+1NADH +1H

4th level: Thermodynamic Considerations: Directionality

1LAC+1NAD €—> 1PYR+1NADH +1H

5th level: Localization
prokaryotes

[c]: cytoplasm [n]: nucleus [m]: mitochondria

[e]: extracellular [g]: golgi aparatus [X]: peroxisome

[p]: periplasm [v]: vacuole [h]: chloroplast

[1]: lysosome [r]: endoplasmic reticu%

—
eukaryotes

S~—

1LAC [c] + 1NAD[c] <= 1PYR[c] +1NADH [c] +1H][c]
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Network Assembly and Representation

Reconstruction of Glycolytic Pathway

Abbr.

Glycolytic Reactions

Genes

HEX1

[clglc +atp —> gbp + adp

glk

PGI

[clgbp <> f6p

pgi

PFK

[clatp + fép —> adp + fdp + h

pfkA,pfkB

FBA

[c]fdp <> dhap + g3p

fbaA,fbaB

TPI

[c]dhap <> g3p

tpiA

GAPD

[c]lg3p + nad + pi <> 13dpg + h + nadh

gapA,gapC_1,gapC_2

PGK

[c]13dpg + adp <> 3pg + atp

pgk

PGM

[c]3pg <> 2pg

gpmA,gpmB

ENO

[c]2pg «> h20 + pep

eno

PYK

[cladp + h + pep —> atp + pyr

pYKA,pykF

‘b2779 ‘ ‘b1676 ‘ ‘ b1854 ‘

o] [p#] [pH]

—

g

HEX1

——

PGl PFK FBA TPI

GAPD PGK PGM ENO PYK
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PYK: IF pykA OR pykF

ENO: IF eno

GAPD: IF gapA OR (gapC_1
AND gapC_2)

N
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Outline

Quick tour of KEGG

Using KEGG to reconstruct a metabolic
network

Reconstruction of a simple pathway
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%W UW-Madison, Chemical & Biological Engineering
..-'




Quick Tour of KEGG

http://www.genome.ad.|p/kega/keqgg2.html

,
Kyolo Encyclopedis af
fenes-@nd Henomes

KEGG2 PATHWAY

KEGG - Table of Contents

Generalized KEGG

GEMNES LIGAND BRITE XML

API

Content

Pathway
information

Genomic

infarmation

Chermical
information

Binary relations
and hierarchies

Database

KEGG PATHWAY

KEGG GEMNES

KEGG LIGAMND

KEGG BRITE

Search & Compute

Search obhjects in KEGG pathways
Color objects in KEGG pathways
KEGG pathways in XML

BLAST search against GEMES,/GENCME
FASTA search against GEMES/GEMOME
KEGG EXPRESSION

Search similar compound structures
Search similar glycan structures
Predict reactions and assign EC
numbers

Generate possible reaction paths

KEGG Orthology (KO
Automatic annotaion (KO assignment)
Therapeutic category of drugs

UW-Madison, Chemical & Biological Engineering

DBGET Search
PATHWWAY

GEMES
DIGEMES / EGEMES
GEMOME

COMPOUND
DRLUIG
GLYCAM
REACTION
RPAIR
EMNZYME

LIGAMD

kO




KEGG’s Pathway Database

ttp://

Kfoto Encyclopedis of
Geriet ind Genomes

and molecular complexes

PATHWAY GENES LIGAND

. Metabolism

enome.ad.|p/k

KEGG PATHWAY Database

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

BRITE XML API

Carbohydrate Energy Lipid Muclectide Amino acid Other amino acid
Glycan PE/MRP Cofactorfvitamin  Secondary metabolite  Xenobiotics

Genetic Information Processing

Environmental Information Processing

2.

3.

4. Cellular Processes
5. Human Diseases

See also: KO (KEGG Orthology)

1. Metabolism

1.1 Carbohydrate Metabolism
Glycolysis f Gluconeogenesis
Citrate cycle (TCA cycle)
Pentose phosphate pathway
Pentose and glucuronate interconversions
Fructose and mannose metabaolism
Galactose metabolism
Ascorbate and aldarate metabolism
Starch and sucrose metabolism
Aminosugars metabolism
Muclectide sugars metabolism
Pyruyate metabolism
Glyoxylate and dicarboxylate metabaolism
Propanoate metabolism
Butanoate metabalism
CS-Branched dibasic acid metabalism
Inositol metabolism
Inositol phosphate metabolism
.2 Energy Metabolism
Oxidative phosphorylation
ATP synthesis
Photosynthesis
Carbon fixation
Reductive carboxylate cycle (CO2 fikation)
Methane metabolism
Mitrogen metabolism
Sulfur metabolism

UW-Madison, Chemical & Biological Engineering

Cverview of biosynthetic pathways
Ortholog, Oxidoreductases
Ortholog

Ortholog

Ortholog

Ortholog, PTS

Ortholog

Ortholog

Ortholog, PTS

Ortholog, PTS

Ortholog

Ortholog

Crtholog

Ortholog

Ortholog

Crtholog

Ortholog
Ortholog
Ortholog

Ortholog
Ortholog
Ortholog




Making an organism-specific map

G | Glycolysis / Gluconeogenesis - Reference pathway - Microsoft Internet Explorer

File Edt ‘View Favorites Tools Help

71 - . Al A o, ? .

u Back Q ﬂ ﬂ i/ Search A Favaorites '!r Media 6-1

address | @] http: [ fwww, genome, i kega)pathway map/map00010. bkl v aGu Links *
)+ & |[Search |+ g Mal  BIM | @) EBlocked: 19 Kl velow Pages = @ Maps v []Shopping = [ Quotes = 2% Weather = {f Movies -

A

Glycolysis f Gluconeogenesis - Reference pathway
[ LinkDB search | Ortholog table | Pathway menu ]

hdus musculus

hus musculus

Rattus noregicus

Drosophila melanogaster

Caenarhabditiz elegans

Arabidopsis thaliana
anidioschyzon merolag

Ashinya gossypii

Candida albicans
Schizosaccharomyces pombe
Encephalitozaon cuniculi
Flasmodium falciparum
Escherichia cali K-12 ME16855
Escherichia coli K-12'3110
Escherichia cali 0157 EDLI33
Escherichia coli 0157 Sakai
Escherichia coli CFT073
Salmanella typhi
Salmonella typhi Ty?2
Zalmanella typhimurium
“fersinia pestis

“rersinia pestis KM

“rersinia pestis Mediasvails
Shigella flexneri

Shigella flexneri 2457T
Erwinia carotovora.
Fhotorhabdus luminescens
Buchnera sp.

Buchnera aphidicola Sg
Buchnera aphidicala Bp

File Edit View Favorites Tools  Help

1 - A, - L - B " — -

L)Eack = .ﬂ .ﬂ u |/ Search 7. Favarites @Medla {F-“ =
Address | ] http:fww.genome. jpjdbget-bin/get_pathway?org_name=sce@mapno=00010
[+ o ||search |+ @y mal  SZIM | @) Blocked: 19 [K] vellow Pages = (®Maps ~ (7] Shopping = Quotes

a Glycolysis / Gluconeogenesis - Saccharomyces cerevisiae - Microsoft Internet Explorer

- EA Wed

Glycolysis f Gluconeogenesis - Saccharomyces cerevisiae
[ LinkDB search | Ortholog table | Pathway menu ]

Saccharomyces cerevisiae i

Mucleotide sugars
GLYCOLYSIS e taholism
- Pentoze and glucuronate
interconve rAonz
] ®tarchand sucroze
me aholizm

D-Clucose
27169 o(extme]lular)

oD -Clucoze

G )

2712
Y

2711 —b]

27163 [FD-Glucose-6F r_ Pentose

phosphats
- Arbutin-6P pathway
Arbutin
(extrace]lular) @ 2 7169 _W Froctose and
mannos melahu]ism
(extrace]lular) o 2 7189 _m_/

Clarbon fixation in —béq—:
photozvinthe e organisms Glyre rone-P

O
[FD-Clucose

S

f_ ﬂ Cyelic
Galactose glycerate 2 3Pz \
2 112
%{ me taholism

Enzymes in

yeast are now
shaded 1n

green




Yeast-specific information about EC 5.4.2.2

K[cc Saccharomyces cerevisiae: YKL127W

IEntr"_i,r

Gense name

Definition

Orthology

Pathway

BRITE hierarchy)

\Ortholog) | Paralog J | Gene clusterj

FROSITE: PGM PMM

Motif |

Other DB=s

LinkDE

Position

AR seq (W AA seq | | DB search)

MSLLIDSVPTVAYKDQRPGTSGLRRRTRVFMDEPHYTENFIQATMQSIPN
T —|-_.-1..-:|-; —'|_J"..'T<I:- - T T

GDEREYH ARV EALNEVEE




Reaction Information

DBGET Result: ENZYME 5.4.2. 2 - Microsoft Internet Explorer

File Edit ‘iew Favorites  Tools  Help

] 2] G
Address 4] http: e, genome. jp/dbget-binfuns_bget?enzyme+5.4.2.2

] v |[search | ~ | @y Mail

Search

A | B Blocked: 19

._: Favorites @Media &£

(K] Yellow Pages ~

@ Maps * [ Shoy

ENZYME: 5.4.2.2
Koo

Entry HE Fofoda®

Hame phosphoglucorutase
glucoze phosphowutaze

phosphoglucose mutase

Isomerases
Intramolecular transferases [(mutased

File Edt  ‘iew

Help )

3 DBGET Result: REACTION RO0959 - Microsoft Internet Explorer

Favorites  Tools  Help

.ﬂ ﬂ g | - seach '__I.-Favorites

J' Media  f0<

Address | @] http: ffuny, genome. jp/dbget-binjwaww_bget?rm+RO0959

U-

@ Mal BAm ] Blocked: 19 K] Yellow Pages = @ Maps

o || Search | ~

Phosphotransferases (phosphomutases)

Sysname alpha-D-glucose 1, 6-phosphomutase

Reaction |alpha-D-glucose l-phosphate = alphad
[RN: RO1057 ROZZ99 RO3319]

alpha-D-glucose l-phosphate [CPD:CO(

Substrate

Product alpha-D-glucose 6-phosphate [CPD:CO0

Comment Maximum activity is only obtained iy
alpha-D-glucose 1, 6-bisphosphate. Th
intermediate in the reaction, heing
phosphate residue from the enzyme td
dissociation of bisphosphate from th
than the overall isomerization. The
slowly) the interconversion of 1-phdg
of many other alpha-D-hexoses, and f
alpha-D-ribose l-phosphate and S-phg

Reference |1
Joshi, J.G. and Handler, P. Phosphod
properties of phosphoglucomutase frd
Chem. 239 (1964) 2741-2751.
Z
Najjar, V.A. Phosphoglucomutase, in

REACTION: ROD959
Kise

f Help

COMPOUND: C0O0103
Kfge

Entry <00103 Compound

Entry

ROO959

Hame

alpha-D-Glucose 1-phosphate 1, 6-phosphomutase

Hame D-glucose l-phosphate;
alpha-D-Glucose 1-phosphate;
Cori ester;

D-Glusose alpha-l-phosphate

Definition|

D-Glucose l-phosphate <> alpha-D-Glucose &-phosphate

Formula |CEH1309P

Equation

Structure

00103 <=» cO066S

Mass 260.0298

00103 CO0666

Structure

coo103

ol file e
Mol file_) |_KCF file J | SIMCOMP

Pathway

PATH:
PATH:
PATH:

ENOO0010 Glycolysis / Gluconeogenesis

BNOO05Z Galactose metabolism

ENO05S00 Starch and sucrose metabolism

PATH: RNO05Z1 Streptowmycin biosynthesis

PATH: RNO05ZZ Biosynthesis of 1Z-, 14- and lé-membered macrolides

Reaction |ROO016 ROOZET ROOZE9 ROO304 ROOSS0 ROOE03 ROOS47 ROO948
RO0S49 ROOSS1 ROOSSZ ROODS3 ROODOS4 ROODSS ROOSSE ROODST
RO0959 ROOSA0 RO1233 RO1660 RO1BZ1 ROZ111 ROZ3IZE ROZEES
RO3116 RO4180 ROS51Z2 ROAOD1E ROE0ZZ ROEO34 ROGDSO ROGOSA

RO6O58 ROG0OGL ROGLES

5.4.2.2 5.4.2.5

00196 AD0Z08 A00210 A00303 A00306 A00313 A00323 a01111
A01190 AD1192 A01185 A01196 AD1187 A01198 A01781 a0DZ1Ze
A02773 AD3814 A06201 07227

All DBs

UW-Madison, Chemical & Biological Engineering

PATH: mapl0010
PATH: map00040
PATH: wap00052
FATH: map00500
: mapl0520
@ mwapl05Z1

Glycolysis / ¢luconeogenesis

Pentose and glucuronate interconversions
Galactose metabolism

Starch and sucrose metabolism
Wucleotide sugars metsholism
Streptomycin biosynthesis

: wapl05:3 Polyketide sugar unit biosynthesis

¢ hsald4020  Calediws signaling pathway

ol S4.1.7 4.1.20
.31 4.1.49 ot jag bl )
.10 S7.1.41 LT7.1.42
o) oo inak 7.7.24
ok 7.7.34 1.3.10
.8 6.1.9 6.1.21

o5




Yeast Databases

SGD: http://www.yeastgenome.org/

w Quick Search: Site Map | Full Search | Help | Contact SGD | Home
t Data imers g R

PGM1/YKL127W

Alternative single page format
PGM1 BASIC INFORMATION PGM1 RESOURCES

Cli 3
SGD ORF map GBrowse
=

« Protein Info & Structure
Protein Info

« Localization Resources
GFP

« Interactions

UW-Madison, Chemical & Biological Engineering

Localization:
cytosol

Gene-protein-reaction
association:

(14 : . 29
minor isoform
suggests that there 1s an
1sozyme




Yeast Databases

CYGD: http://mips.gsf.de/genre/proj/yeast/

munich information center |
for protein sequences
%CYGD Chr:®I 200000 Lo 210000
\ —
Search Gene/ORF: EKCCTToRL  VPKL
PGM1 YKL127w bl

—
PiGiL RRHZ

Pathway: ® |invalved in the pathway leading ta the synthesis of UDP-GIc for
synthesis of alycoproteins and glycogen
Enzyine & 5.4.22: somerases
Classification: Intramolecular Transferases
..Phogphotransferases (Phosphomutases)
...phosphoglucomutase | 2 Entries | EVI | PUBMED

T
ik

Interactions: PPl and Complex Viewer

Cellular Complaxes by Systematic Analysis

Database PHUL Complex: HoY, etal
rwus SignakL Complex Number 285 |77 Entries | EV | Syst Analysis |
ik

Search DescriptionRemarks:
phosphoglucomutase, minor isoform

Standard Name: L1 27w

Classification: known protein | 3708 Entries
Feature Type: CDS

Localisation: » cytoplasm | 2003 Erdries | | soluble

» cytoplasm | 2603 Entries | | | EV1 | Syst #nalysis | PUBMED

Catalogues/Tables:

. gl lated by Gle-pho which transfers alphaGle-1-P
fram UDP-Gle to O-linked mannase
® purified enzyme runs at 32 kDa on 505 gels

FURNCTION - PROTEINVIEW  PEDANT hrelp

PEBANT BLASTP INTERPRO PROSITE PFAM COGs

Tazonomy of ® Eucarya Disruption: » viable | | 4904 Entries
Clhlflﬂmnnslﬂ‘fpe‘"‘"‘e""l\" Closest Homolog: Fungi
Ascomycota 3 )
VIl IX X X1 XI X Hemiascomycetes ® viable | Systematic deletion | 4904 Engries | EVI| syst anaivsis |
M X W Mito .....Saccharomyces paradoxus | 4984 Entries PUBMED

Closest.Homolog: 13962 Saccharomyces_paradoxus_NRRL_Y17217 (88.4%)
Search /View

Fungi Connection Similarity:
Tabiles

Phenotypes: ® pgmi pgm?2 double null mutant cannot grow on galactose
® pom1 pam?2 double null mutants have normal growth on glucose and

Paralogs | Homologs in i B8.4%) | A ota ho BTE% )] are able to accumulate trehalose and glycogen but at reduced levels
Reviews Fungi no Ascomycota (53.7%) ) | Eucarya no Fungi (46.5% ) | {Plants (421% ) | Mammalia (3.8% )) || o mutant the of minichromosome instability but
Pathviays SIMAP Bacteria (45.5% ) | Archaea (14.4%) ||| SWISS-PROT e o
Transcription
Abaut CYGD NSESamBuEN . sa0q eraction Sequence Analysis Method'ta find paralogs

Help

. Search Genolevures | (RST) homoloys
mps @ fip

Localization:
cytosol

FunCat: » METABOLISM
C-compound and carbohydrate metabolism
C-compound and carbohydrate utilization | 267 Enfries

® EMERGY
metabolism of energy reserves (e.g. ghycogen, trehalose) | 37 Entries

Function: ® participates in both the hreakdown and synthesis of glucose; can also act on mannose
# intercanverts gle-1-F and gle-6-F
» needed for utilisation of glycogen and for grovth on galactose

L .
s Gene-protein-reaction
Interpro: @ |PRO05841 Phosphoglucomutaselphosphomannomutase | 4 Entries

IPRO05%43 Phosphoglucomutasefghosphamannomutase C terminal | 3 Extries

. .
.
|IPRO0%244 Phosphoglucomutase/phosphomannomutase alphathbetalalpha domain | | 4 Entries as SOCla lon °

IPRO05845 Phosphoglucomutaselphosphomannomutase alphahetaialpha domain 1] 2 Enries

. .
IPRO0SS46 Phosphoglucomutasershosphomanhomutase alphabetaralpha domain 11| 2 Entries ISO 2 y I I I ls . M Iz 1 OSC ( I GM 2

UW-Madison, Chemical & Biological Engineering



The first entry In our
reconstruction:

ORF YKL127w GPR ASSOCIATION

GENE PGM1

NAME Phosphoglucomutase,
minor isoform

EC NUMBER 5.4.2.2
REACTION glp < g6p
LOCALIZATION cytosol

X\} UW-Madison, Chemical & Biological Engineering




Now It’'s your turn!

M} UW-Madison, Chemical & Biological Engineering

5




Reconstruct this segment of the glycine, serine, and
threonine metabolism map for Saccharomyces

S3P-Hmdroxw-
Glycerse pF D Clacerate S Fhosphosering | GLVCINE, SERINE AND THREONINE METABOLISM |

] = 1.1 “—-—”6152
31335

Al Glwcosphingolipid metaho]jsm)

Thosphatidl-

1112911181 H-methzl- 0 -Phosphatid vl- Methane metabolism
b o T 1 e Ietn‘_ 1|ial ——— Lot D-Berine Lombricine -, H-Phosgho-
- B T B R — 51110 . Ow— 2735 | o [T FhosDhe

‘ You should include the ot (B0 . Eim
1 following information in I = p?év?;—"— T
. your reconstruction:

nG]Egg EXS 1.2, ! 5,10- Meﬂlylene-THF
 ORF
Gene
Enzyme name
EC number = o @ b st

lipovlprotein
Reaction

oxoadl ate 55 Anumlevuhnate
Localization e

Lipovlprote i

Ammoacetone

GPR association — N — pmpan

acetacetate 2 ol

' UW-Madison, Chemical & Biological Engineering



Results

ORF

( YERO81W or YILO74C )

YOR184W

YGR208W

Gene

(Ser3)or (Ser33)

Ser1

Ser2

Name

phosphoglycerate dehydrogenase

phosphoserine transaminase

phosphoserine phosphatase

EC #r

EC-1.1.1.95

EC-2.6.1.52

EC-3.1.3.3

Reaction

3-phosphoglycerate + nad <==>
3phosphohydroxypyruvate + h + nadh

3phosphonooxypyruvate + L-glutamate
<==> 2-oxoglutarate + O-phopspho-L-
serine

O-phopspho-L-serine + h20 <==> L-
serine + pi

Localization

cytoplasm

cytoplasm

cytoplasm

ORF

YGR208W

YBR263W

YLR058C

Gene

Ser2-n

Shm1-m

Shm2

Name

phosphoserine phosphatase

glycine hydroxymethyltransferase

glycine hydroxymethyltransferase

EC #r

EC-3.1.3.3

EC-2.1.21

EC-2.1.2.1

Reaction

O-phopspho-L-serine + h2o <==> |-
serine + pi

L-serine + tetrahydrofolate <==> 5,10-
methylenetetrahydrofolate + glycine +
h20

L-serine + tetrahydrofolate <==> 5,10-
methylenetetrahydrofolate + glycine +
h20

Localization

nucleus

mitochondrion

cytoplasm

ORF

( YDR0O19C and YMR189W and
YAL044C and YFL0O18C )

( YDRO19C and YMR189W and
YAL044C and YFL0O18C )

( YDR0O19C and YMR189W and
YAL044C and YFL0O18C )

Gene

( Gevl-m and Gev2-m and Gev3-m and
Lpd1-m)

( Gevl-m and Gev2-m and Gev3-m and
Lpd1-m )

( Gevl-m and Gev2-m and Gev3-m and
Lpd1-m )

Name

glycine-cleavage complex

glycine-cleavage complex

glycine-cleavage complex

EC #r

EC-2.1.2.10

EC-1.4.4.2

EC-1.8.1.4

Reaction

protein-S-aminomethyldihydrolipoyllysne
+ tetrahydrofolate --> protein-
dihydrolipoyllysine + 5,10-
methylenetetrahydrofolate + nh3

glycine + H-protein-lipoyllysine <==> H-
protein-S-aminomethyldihydrolipoyllysine
+ co2

protein-N6-(dihydrolipoyl)lysine + nad
<==> protein-N6-(lipoyl)lysine + nadh + h

Localization

mitochondrion

mitochondrion

mitochondrion

! UW-Madison, Chemical & Biological Engineering




What else I1s needed In our
reconstruction?

Need to reconcile the different metabolite names are
used in the KEGG maps and reactions.

Need to determine reaction reversibility. Sometimes
this can be inferred from the genome annotation, but
usually we need to go to the literature.

Need to identify alternate substrates. This can
typically be found in BRENDA, the enzyme database.

Need to collect evidence. The genome annotation
databases are useful for collecting this information.

Need to assign confidence scores. This Is based on
the methods used to collect the evidence.

Need to determine the formula and charge of each
compound.

Need to elementally and charge balance the
reactions.

%} UW-Madison, Chemical & Biological Engineering
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Other Useful Databases

BRENDA: http://www.brenda.uni-koeln.de/

EXPASy: http://us.expasy.org/enzyme/

MetaCyc: http://metacyc.org/

The SEED: http://theseed.uchicago.edu/FIG/index.cal
PSORT: http://www.psort.org/

PROLINKS: http://128.97.39.94/cqi-
bin/functionator/pronav

Transport Classification Database:
http://www.tcdb.org/

W, Uw-Madison, Chemical & Biological Engineering
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htto.//theseed.uchicago.edu/FIG/index.cqg/

The SEED: an Annotation/Analysis Tool Provided by
FIG

[ Subsvstem Forum | Essentialitv Data | FIG Tutorials | Peer-to-peer Updates | (INew) Clearinghouse | SEED Control Panel
NMPDER | SEED Wiki]
[GOLD | "Complete" Genomes in SEED | ExPAS+y | IMG | KEGG | NCBI | TIGR. cmr | UniProt | Report "Bugz"]

Ricketisia sibirica (35793.1) [1 contigs] » | Domain(s) to show:

Rickettsia typhi str. Wilmington (257363.7) [1 contigs] @ All

Robiginitalea biformata HTCC2507 (313596.3) [7 contigs] e ,

Roseobacter denitrificans OCh 114 (375451.6) [1 contigs] ©Archaea O Plasmids
Roseobacter sp. MED 193 (314262.3) [19 contigs] O Bacteria O Viruses

Roseovarius nubinhibens ISM (89137.3) [10 contigs] O Eucarva O Environmental samples
Roseovarius sp. 217 (314264 .3) [37 contigs) Completeness?

Rubrivivax gelatinosus PM1 (273263.3) [26 contigs] I ’

Rubrobacter xylanophilus DSM 38471 (266717.7) [138 contigs] OAl

Saccharomyces cerevisiae (baker's yeast) (4932.3) [21 contigs] ¥/ ® Only "complete”

508 genomes shm‘.n[ Update List ][ Reset l

Show some of the selected genome

Finding Candidates for a Functional Role

Malkee sure that vou tvpe the functional role vou want to search for in the Search Pattern above
| Find Genes in Org that Might Play the Rale |

Metabolic Overviews and Subsystem Maps (via KEGG & SEED) - Choose Map

| Metabolic Overview |

Glycerophosphaolipid metabolism (map00564) ~
Glycine, serine and threonine metabolism (mapl00260) {
Glycolysis [ Gluconeogenesis (mapl0010)

Glycosaminoglycan degradation (map00531)

Glycosphingolipid biosynthesis - ganglioseries (mapl0604)
Glycosphingolipid biosynthesis - globoseries (mapl0603)
Glycosphingolipid biosynthesis - lactoseries (mapl0601)

il b~ il =i + H o i

nnnnnnnnnnnnnnnnnnn beomomiim mmm mmbim o d e S e CUTLT OV
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[GOLD | "Complete” Genomes in SEED | ExPASy | IMG | KEGG | NCEI | T

FIG search
Relevant Sequences for Saccharomyces cerevisiae (haker's veast)
EC name genes
1.1.1.3 thomoserine dehvdrogenase 2035 3649
1.1.1.95 |phosphoglveerate dehvdrogenase
1.2.1.11 |aspartate-semialdehvde dehvdrogenase
1.8.14 |dihvdrolipoamide dehvdrogenase
2.1.2.1 |glvcine hvdroxymethvitransferase
5 -aminolevulinate synthase

2 phosphoserine transaminase

2.7.1.39 homoserine kinase
2714 |aspartate kinase
2.7 8.8 |CDP-diacvlglvecerol-serine O-phosphatidvltransferase

4.3.1.19 threonine ammonia-lvase

hide] Subsystems in Which This Protein Plays a Role

44.1.1 |cvstathionine g-lvase
6.1.1.11 serine-tRINA ligase
6.1.1.14 glvcine-tRINA ligase

Subsystem Curator Role
Serine Biosvnthesis OlgaZ |D-3-phosphoglvcerate dehvdrogenase (EC 1.1.1.95)
Pvridoxin (Vitamin B6) Biosynthesis |OlgaZ |D-3-phosphoglvcerate dehydrogenase (EC 1.1.1.95)




Subsystem: Serine Biosynthesis

Author: OlgaZ

Functional Roles

Pre-Computed Relevant
Publication(s) Publication(s)
Serine hydroxymethyitransferase ghvcine hydroxvmethyltransferase A0045 135 Prbficationic Add Publication
EC2.12.1) activity (0004372) RO0945 35 Publication(s) _,_L'“'—
D-3-phosphoglycerate phosphoglyeerate dehvdrogenase Add Publication
dehvdrogenase (EC 1.1.1.93) activitv (0004617 is
Phosphoserine aminotransferase phosphoserine transaminase Add Publication
(EC 26152 activity (0004648 (s
Phosphoserine aminotransferase, phosphoserine transaminase Add Publication
putative (EC 2.6.1.51) activity (000464 8) (s
Phosphoserine phosphatase (EC phosphoserine phosphatase ANEe9 Y Add Publication
3133) activity (0004647) RO082 |1 Publications) ;)

Phosphoserine phosphatase, phosphoserine phosphatase R00382 Add Publication
putattve (EC 3.1.3.3) activity (0004647 E— (s

Column | Abbrev Functional Role GO Reactions

GlvA

Serd

SerC

SerCp

SerB

SerB SA

Subsets of Roles

Subset (Includes These Roles
*PSAT (3.4
*PSP |56

Show Phvlogenetic Tree

Basic Spreadsheet

Genome ID Organism Variant Code | GlvA
2423071  Magnaporthe grisea 70-15 [E] 2x

51411 Neurospora crassa [E] 2x

4032, Saccharomyces cerevisiae (baker's veast) [E]

4896.1 Schizosaccharomyces pombe [E]




Summary

 KEGG maps are a great starting point
for metabolic reconstructions.

» Organism-specific databases are also
useful since they collect many data
types in one location.

» Metabolic reconstruction is a time-
consuming process that requires
manual curation.
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