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Exploring, Comparing and Analyzing Metabolic
Models in Model SEED

*Selecting a model

eComparing models

*Viewing model data on maps and tables
*Exploring the model predictions

*Running flux balance analysis



Selecting a Model Using the Filter Select
The Model SEED

come to the Model SEED - a tion, optimization, curation, and analysis of genome-scale metabolic models,
more information about The

[ loain |

Important Server Messages:
1.0 We recommend using the Firefox browser to view this website,

Model SEED Tutorials (Click here to view)

You have arrived at the Biochemistry and Model database of
the SEED framewaork for genome annotation, You can select a

specific model for viewing using the model select box (below), The primary methOd for
Or ¥ou can browse all the database compounds and reactions . . .
in the tables below. selecting a model is using the
|t;.,.fpe here to see available models | ﬁlter SEIeCt fou nd on the home
(Exarmple zearch: ‘baciius’, ‘coll’, Seedgs962.1") page.

Map

Glycolysis f Gluconeogenesis 47 31 42
Citrate cycle (TCA cycle) 28 20 22
Pentose phosphate pathway 39 3z 39
Inositol metabolism g 10 g

Pentose and alucuronate interconversions oz 53 56
Fructose and mannose metabolism a7 48 (3]s

displaying 1 - & of 247 nexts lasts




Selecting a Model Using the Filter Select

Selected models and run FBA | Model construction  User models  Model statistics/Select  Flux Balance Results  About Model SEED

You have arrived at the Biochemistry and Model database of the SEED framewaork for
genome annotation. You can select a specific model for viewing using the model select box
(below), or you can browse all the database compounds and reactions in the tables below.

|::|a1:| Select Model

Acinetobacter baumannii ATCC 17978 ( Seed400667.4 )
Acinetobacter sp. ADPL ( Opte2977.3)
Acinetobacter sp. ADPL ( Seed62977.3 ) |
Acinetobacter sp. ADPL ( iAbaylyivd )

Agrobacterium tumefaciens str. C58 [ Seed176299.3 )
Anaeromyxobacter dehalogenans 2CP-C { Seed290397.13 )
Bacillus anthracis str. "Ames Ancestor' { Seed?61594.1 )
Bacillus anthracis str. Ames { Seed198094.1 )

Bacillus subtilis subsp. subtilis str. 168 { Opt224308.1 )

Bacillus subtilis subsp. subtilis str. 168 { Seed224308.1 )
Bacillus subtilis subsp. subtilis str. 168 ( iAG612 ) Compounds EC Numbe.
Bacillus subtilis subsp. subtilis str. 168 { iBsull03 )

| Bacillus subtilis subsp. subtilis str. 168 { iY0B844 ) d 31 42
= Bacterocides fragilis YCH46 ( Seed295405.3 ) *
CILrale CyCie (1 LA CYCIg] [£8 20 22

M

ak]

* Models can be selected by typing the model ID (iIJR904), genome ID (83333.1), or
organism name (coli)

* Once your model is selected, click “Select Model” to load your model data



Selecting a Model using the Model Select Table
, The Model SEED

come to the Model SEED - a tion, optimization, curation, and analysis of genome-scale metabolic models,
more information about The

[ loain |

Important Server Messages:
1.0 We recommend using the Firefox browser to view this website,

You can load a data table containing all available
Model SEED Tutorials (Click here to view) I I I I. I o t I o t I o ; I I

You have arrived at the Biochemistry and Model database of
the SEED framewaork for genome annotation, You can select a
specific model for viewing using the model select box (helow],
or you can browse all the database compounds and reactions
in the tables below,

|t;.,.fpe here to see available models | select Model

(Example search: ‘baciius’, ‘coll’, Seedss962.1")

Glycolysis f Gluconeogenesis 47 31 42
Citrate cycle (TCA cycle) 28 20 22
Pentose phosphate pathway 39 3z 39
Inositol metabolism g 10 g

Pentose and alucuronate interconversions oz 53 56
Fructose and mannose metabolism a7 48 (3]s

displaying 1 - & of 247 nexts lasts




Selecting a Model using the Model Select Table

Selected models and run FBA | Model construction | User model‘ Model statistics/Select 'ux Balance Results ‘About Model SEED ‘

Version numbers: complete

.
displaying 1 - 20 of 199 before dot. New gap-filling.after.
<] Jrag BENO ] EACTIO aD 0 C DO (] 0 Ce 0 0 [ D ioad p 0 S
L) BACTIO D e
Seed99287.1 Salmonella 99287.1 Gram 1141/4534 |[1462 14 1132 SEED % No curation | |V18.19 /26/2009
A ; . ade .
typhimurium LT2 negative Ba sed on su bsyste S formal permissions
LP farmat
Seed93062.4 Staphylococcus 93062.4 Gram 789/2622 1143 49. 986 SEED SBML format No curation |V16.16 5/26/2009
aureus subsp. aureus positive Geneq; In model / an notateﬁg@nesrmissions
coL | LP farmat [
Seed93061.3 Staphylococcus 93061.3 Gram 79272893 1127 36 984 SEED M No curation |W15.15 5/26/2009
aureus subsp. aureus positive m% permissions
NCTC B325 P farmat
SeedB5963.1 Helicobacter pylori 199|85963.1 Gram 427/1517 735 57 732 SEED SBML format No curation |V13.11 5/26/2009
negative EodsiSEEL permissions
format
LP format
SeedB5962.1 Helicobacter pylori 85962.1 Gram 435/1620 775 B0 754 SEED M No curation |V17.15 5/26/2009
26695 negative M permissions
ormat
LF format
SeedB3333.1 Escherichia coli K12 83333.1 Gram 1140/4310 |[1479 11 1120 SEED SBML format No curation |V20.21 5/26/2009
negative rioder Hadn permissions
'arrmat
LF format
SeedB3332.1 Mycobacterium 83332.1 Gram 749/3931 1034 59 942 SEED M No curation |V22.21 6/14/2010
tuberculosis H37Rv positive m% permissions
LP farmat
Seed76869.3 Pseudomonas putida |76869.3 Gram 1148/5413 (1320 26 1123 SEED SBML format No curation |V11.11 42772010
GB-1 negative Model SEED | harmissions
format
LP format
Seed76114.4 Azoarcus sp. EbN1 76114.4 Gram 804/4607 1014 36 958 SEED M No curation |V13.11 5/26/2009
negative M permissions
ormat
LP farmat

Number of gap-filled reactions




Genome Annotation: the Subsystems Approach
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Selecting a Model using the Model Select Table

Selected models and run FBA | Model construction | User rnodell Model statistics/Select 'ux Balance Results ‘Aboul: Model SEED ‘

displaying 1 - 20 of 199 next= lasts
Gapfilling Compounds Source Download Version Last
R I -
Seed99287.1 Salmonella 99287.1 Gram 1141/4534 |[1462 14 1132 SEED M No curation |V1B8.19 5/26/2009
typhimurium LT2 negative m% permissions
LP format
Seed93062.4 Staphylococcus 93062.4 Gram 789/2622 1143 49 986 SEED SBML format No curation |V16.16 5/26/2009
aureus subsp. aureus positive m% permissions
coL LP farmat
Seed93061.3 Staphylococcus 93061.3 Gram 79272893 1127 36 984 SEED M No curation |W15.15 5/26/2009
aureus subsp. aureus positive m% permissions
NCTC B325 P farmat
SeedB5963.1 Helicobacter pylori 199|85963.1 Gram 427/1517 735 57 732 SEED SBML format No curation |V13.11 5/26/2009
negative EodsiSEEL permissions
format
LP format
SeedB5962.1 Helicobacter pylori 85962.1 Gram 435/1620 775 B0 754 SEED M No curation |V17.15 5/26/2009
26695 negative M permissions
ormat
LF format
SeedB3333.1 Escherichia coli K12 83333.1 Gram 1140/4310 |[1479 11 1120 SEED SBML format No curation |V20.21 5/26/2009
negative :'M permissions
'arrmat
LP format
SeedB3332.1 Mycobacterium 83332.1 Gram 749/3931 1034 59 942 SEED M No curation |V22.21 6/14/2010
tuberculosis H37Rv positive m% permissions
LP format
Seed76869.3 Pseudomonas putida |76869.3 Gram 1148/5413 (1320 26 1123 SEED SBML format No curation |V11.11 42772010
GB-1 negative Sadels SeE) permissions
format
Seed76114.4 zoarcus sp. EbN1 76114.4 Gram 804/4607 1014 36 958 SEED M No curation |V13.11 5/26/2009
negative M permissions
ormat
LP [armat
Click on link to select model Three model files available for

download...




Downloading Model Data

Source Download Three download formats:

I ks « SBML format

* Model SEED format
P Format

SEED SBML format Mo curation

Made! SEED
format
LP farmat

permissions

ML Systems Biology Markup Language: an XML specification
ﬂl‘ﬂ for cell modeling, see http://sbml.org for details.

<?xml version="1.0" encoding="UTF-8"7>
<sbm1l xmlns="http://www.sbml.org/sbm1/level2" Tevel="2" version="1" xmlns:html="http://www.w3.0rg/1999/xhtm1">
<model id="Seed99287_1" name="Salmonella typhimurium LT2 SEED model">
<listOfUnitDefinitions>
<unitDefinition id="mmol_per_gDW_per_hr">
<1listOfUnits>
<unit kind="mole" scale="-3"/>
<unit kind="gram" exponent="-1"/>
<unit kind="second" multiplier=".00027777" exponent="-1"/>
</1ist0fUnits>
</unitDefinition>

<continued .. />



Downloading Model Data

Model SEED Format: Tab delimited file linking reaction IDs to gene IDs

DATABASE
rxnl2008
rxnl0155
rxn00225
rxn0e541
rxn08954
rxn01674
rxn00966
rxn@5572
rxn01199
rxnl0215
rxn01451
rxn0o0785
rxn00802
rxn03638
rxn@8851
rxn08842
rxn05323
rxn03084
rxn03887
rxn0o0868
rxn0o0o011l
rxn00292
rxn@3954
rxnlo378
rxn01675
rxn05252

DIRECTIONALITY

<=

AN AN A AN AN AN
| | | | Y | B |
Vv Vv VvV V V Vv Vv

v

1l
vV VvV Vv

A A A Il A A
1l

v

O O o o0 000000000

A/
[ |

Vv N

0O 0O 000000000 (q

e

peg.
peg.
peg
peg.
peg.
peg.
peg.
peg.
peg
peg.
peg.
peg.
peg.
peg.
peg.
peg.
peg.
peg.
peg.
peg.
peg.
peg.

COMPARTMENT ASSOCIATED PEG NOTES
.3191 _ NONE Genes are gene-sets: e.g.

.4139+peg.4162 NONE  heg.4139 AND peg.4162,

.2260|peg.3132 NONE
Peg.2260 OR peg.3132
3591  NONE
2047  NONE
.4071  NONE
2859  NONE
3536  NONE
3064  NONE
2311 |peg.3842 NONE

2263+peg.2264|peg.2390|peg.2969  NONE

.3976  NONE

g;g; ﬂgﬂi Reactions have directionality and compartment:
3800 None => € is forward and cytoplasm

1646  NONE
2479  NONE
3139  NONE
299 NONE

114+peg.115|peg.150|peg.2327|peg.3669+peg.3670|peg.3766+peg.3767 NONE
3784 NONE

4312  NONE
3816  NONE
2020  NONE
1307 |peg.1759 NONE



Downloading Model Data

LP Format: Mixed linear optimization file format. Like SBML, useful for some
applications. Used for running gap-filling and flux balance analysis.

\* Problem: Unknown *\
Maximize
obj: - D_cpd11416 ¢

Subject To

r_1.- F_rxn00533 - F_rxn10447 + F_rxn10821 - F_rxn05029 - F_rxn03536 - F_rxn00379 - F_rxn00340 -
40.0531394085024 F_bio00236 - F_rxn05195 - F_rxn10571 - F_rxn00062 - F_rxn00851 - F_rxn05540 + F_rxn01987 -
F_rxn01517 - F_rxn01210 - F_rxn08295 - F_rxn00114 - F_rxn00237 - F_rxn05146 - F_rxn00392 - F_rxn03108 -
F_rxn05538 - F_rxn05528 - F_rxn03075 - 24 F_rxn10323 - F_rxn05183 - F_rxn02175 - F_rxn05545 - F_rxn10254 -
F_rxn08300 - F_rxn05515 - F_rxn01603 - F_rxn05163 - F_rxn01100 - F_rxn01917 - F_rxn03147 - F_rxn09450 -
F_rxn00247 - F_rxn00077 - F_rxn05159 - F_rxn01353 - F_rxn05177 - F_rxn06672



Select User / Private models

Selected models and run FBA

Flux Balance Results

About Model SEED

Model Model statistics/Select

Complete and incomplete models currently owned by user:

displaying 1 - 3 of 3
Name Organism Genome ID Status Download Upload Version Last update
links
Seed224308.50.26152|Bacillus subtilis subsp. subtilis 224308.50 Auto completion |SBML format Upload curated [V1.1 8/19/2010
str. 168 successfully Model SEED format |5 de) file
finished <P lormat
Seed511145.18.26152|Escherichia coli str. K-12 substr. [511145.18 Auto completion |SBML format Upload curated [V1.1 B/19/2010
MG1655 successfully Model SEED format |y q e file
) LF format
N finished
Seedll4ﬂ.3?.25152] Synechocystis sp. PCC 6803 1148.37 Auto completion |SBML format Upload curated 1.1 8/19/2010
successfully Model SEED formall |45 de| file
- LP farrat
finished

select model for viewing

link to genome page

model curation tools
available, we’ll cover later




Selecting multiple models for comparison

Selected models and run FBA | Model construction | User models | Model statistics/Select | Flux Balance Results  About Model SEED

r N
type here to see available models | Select Model )

(Example search: 'bacilius’, ‘coli’, 'SeedB85962.1")
Model ID Organism Version Source Class Genome
size
Escherichia goli K12 V1.1 PMID12952533 Gram 4,639 KB
(83333.1) negative

Escherichia foli K12 V20.21 SEED Gram 4,639 KB
(B3333.1) negative

W iIR904

B Seed83333.1

Click here to run FBA on selected models

link to SEED genome annotation page

sout Model SEED

Model Reactions Gapfilling
genes with genes Reactions
892 854 68/921
Jf4,310 f921

1,140 1,454 11/1,482
4,310 f1,482

download model

jel Reactions Gapfilling Gapfilling Compounds) Download {clear all)
a5 with genes Reactions Media

854 68/921 Carbon- 627 SBML format (remaove)
L0 J921 D-Glucose
D 1,454 11/1,482 Carbon- 1,120 {remave)

L0 /1,482 D-Glucose

remove from page

~ Y .
R - -

[ I



KEGG Map details on multiple models

Map | Reactions | Compounds | Biomass Components | Genes | Media formulations ‘

Map Sﬂ'xt click to show/hide
(16) (27) 47 21} (30) 31 42
Citrate cycle (TCA cycle 22
(21) (24) 39 (25) (28) 32 39
Inositol metabolism (1) (1) 9 (4) (4) 10 9
Pentose and glucuronate interconversions (19} (22) 62 (27} (30} 53 56
Fructose and mannose metabolism (18) (22) 67 (26) (27) 48 66
displaying.1 - 6 of 247 next» |ast»

Click map names to bring map up in a tab

Reactions: M Ezcherichia coli K12 (IJR904) M Escherichia coli K12 (SeedB83333.1) .Gapﬂlled

Compounds: M Biomass | Transported

Citrate cycle (TCA ... [&

| Represented

(# in Model 1) (# in model 2)
total on map for both
reactions and compounds

| crtrate cveLe (TeacveL |

(Val, Len & 1le degradati.on}____“

Fatty arid reetaboliste L Al o Ead—] @

( Fattyacid elongation in mmchnndna}q ————— i
|
|

Phosphoenol
41152 pymrvat:
4114 "
Fatty acid binsynthesis Kb-————- )

Glyeolysis £
Glicoreogenesis

Pymrrate



KEGG Map details on multiple models

Citrate cycle (TCA ... [ ‘

Clicking on a reaction brings up details in a window.‘

| Including annotated genes for each model. ¢

Reaction rxn01241
Dihydrolipoamide: NAD+ oxidoreductase

KEGG ID:
RO7618

Equation:
MAD+ + Dihvydrolipesamide <==> NADH + H+
+ Lipoamide

Enzyme(s)

® 1814
Functional Roles:

® Dihydrolipoamide dehydrogenase of
acetoin dehydrogenase (EC 1.8.1.4)

® Dihydrolipoamide dehydrogenase of
2-oxoglutarate dehydrogenase (EC
1.8.1.4)

# Dihydrolipoamide dehydrogenase of
branched-chain alpha-keto acid

dehydrogenase (EC 1.8.1.4)
# Dihydrolipoamide dehydrogenase of
branched-chain alpha-keto acid

dehydrogenase (EC 1.8.1.4)
: : ® Dihydrolipoamide dehydrogenase of

cis- A oonitate
branched-chain alpha-keto acid
dehydrogenase (EC 1.8.1.4)

#® Dihydrolipopamide dehydrogenase (EC
(5)-Malate @ o varogenase {

1.8.1.4)

® Dihydrolipoamide dehydrogenase (EC

— ]

| Oixalosuccinate @

[LLra]

2-0xo

giuima}:e

0 -

Suosinate 6.2 S-Suceinyl- - 3-Casbaxy- P —
Heeme [EEIE] dibyrlrobipoaraide-E 1-hyshrorgpeopyl. THPE N |
e os— > | S
[ Diibyrdro- Lipoaraide-E |
| lipoarmde-E — [-———= |
| |

Reactions are shaded if they are in the selected model.

Q0020 791 309
(c) Kanehisa Laboratories




KEGG Map details on multiple models

Citrate cycle (TCA ... [ I

Phosphoenol-
pemrvate
______ g
41149
F———— , .
I
A I
| I
L - -
| R N —===Te
Leetyl-Col
I I-q_ _____ |
I
| A 1 I | , .
= -+ - »oa— I 2[13 I—:SETL
11130 - > 13 1.
{Oxa]nacehate cis- A oonitate
T
4136
[ EmSSE SN
{53-Ivlalate & 142
4212
| =y

Oixalosuccinate @ Ej

THPF
: 2-Chxo-
Y S“”i“‘.ﬁ'cc"ﬁ‘ o - glutarate
Susci.na-;e 6215 ” 3-duccinyl- - 3-Carboxs- .

| dibyrrolipoamide-E 1-hydrozipropyl ThEP - —|>I

I ® 14 I

| L. Dihyriro- EE = Lipoatide-E [
lipoarnide-E — [-——— =

Ll

Q0020 791 309
(c) Kanehisa Laboratories

Click compounds to bring up compound details'in a window.

(]

HS

NH

Compound cpd00449:
Dihydrolipoamide
Dihydrothioctamide
dihydrolipoamide
Dihydrolipoamide-E

Enzyme N6-{dihydrolipoyl)lysine

CBH17NOS2
KEGG ID:

® 00579
® 15973

Charge: 0




Compare model reactions

Map | Reactions | Compounds | Biomass Components | Genes | Media formulations |

display 50 items per page

) _

Seed83333.1

Mat in model

Glutamate-pyruvate Alanine biosynthesis

rxn00191 L-Alanine: 2-oxoglutarate 2-Oxoglutarate + L-Alanine <=

aminotransferase, Pyruvate + L-Glutamate aminotransferase (EC
L-alanine transaminase, 2.6.1.2) metabolism
L-alanine transaminase, Carbon fixation

photosynthetic cose:Essential ==

mitochondrial,
. -0.0269573 to

Alanine transaminase, organisms
alanine aminotransferase

rxn00283 L-Alanine racemase, L-Alanine <=> D-Alanine Alanine racemase, Pyruvate Alanine Serine Alanine and asplirtate Complete:Active <=>
alanine racemase, biosynthetic (EC 5.1.1.1) Interconversions metabolism I [Flug: -99.9446 to 100] |[Flux: -100 to 100]
alanine racemase (irreversible), D-=Alanine metafolism
L-Alanine racemase, Alanine racemase, catabolic [Alanine biosynthesis Carifon- Carbon-D-Glucose: Active <==>
ALAR, (EC5.1.1.1) cose:Essential => |[Flux: -99.9972 to 99.9554]

: 0.00260695 to

alanineracemase,
alanine racemase Alanine racemase (EC
5.1.1.1)

ArgonnelBMedia: Active ===
[Flux: -99,9998 to 100]

ne:Essential => Carbon-Glycine: Active <=>
: 0.000355367 to |[Flux: -100 to 99.9747]

peq.1176,
peq.3963

Cleie b >

g - - —— - -

*VView reaction details; search and sort by reaction details.
sCompare reaction predictions for two models
«Additional columns available under dropdown menu.



Compare model reactions: looking at predictions

-t W Predictions for reaction activity under

Complete: Active ===
[Flux: =100 to 100]

ArgonneLBMedia:Active ===
[Flux: =100 to 99.4511]

Carbon=-D-Glucose: Essential
L
[Flux; -0.0269573 to -100]

Carbon-Glycine:Essential <=
[Flux: -0.0036747 to -100]

Gap filling :UNKNOWN

Not in model

mplete: € e=>
[Flux: -99.9446 to 100]

ArgonneLBMedia:Essential =>
[Flux: 0.0530814 to 100]

Carbon=-D-Glucose: Essential
L

[Flux: 0.00260695 to 56.557]

Carbon-Glycine:Essential ==

Complete:Active <=
[Flux; =100 to 100]

Carbon-D-Glucose: Active <=>
[Flux: -99.9972 to 99.9554]

ArgonneLBMedia:Active <=>
[Flux: -99.9998 to 100]

Carbon-Glycine: Active <===>
[Flux: =100 to 99.9747]

[Flux: 0.000355367 to
9.34119]

peq.1176,
peq.3963

peq.1176,
peq.3963

various media conditions. Can be:
Active, Essential or Inactive.
Reaction directionality “=>" forward,
“<=" packward and “<=>" reversible

Reaction added to model via gapfilling or
based on a set of genes that enable the
reaction.



Compare compounds present in model

Compounds §Blomass Components | Genes | Media fnrnwlaﬁans|

export table

Click header to sort table by column.

display 50 items per page

displaying 1 - 50 of 1163

[ next» laste

Compound Name Formula KEGG MAP KEGG CID Model ID 1JR904 jead83333.1
| - T ——
cpd00001 H20, H20 i8 Oxidative phosphorylation C01328 coi3z28 yes yes
Water, Photosynthesis Coooo1 Cooo01
HO-, Carbon fixation in photosynthetic organisms cpd00969
OH-, Riboflavin metabolism WATER
h2o Amyotrophic lateral sclerosis (ALS) h2o
cbs_1
cbs_152
cll_9
cpd00002 ATP, C10H13N5013P3 (504 Oxidative phosphorylation Ccooon2 Co0002 yes yes
Adenosine 5'-triphosphate, Photosynthesis ATP
atp Purine metabolism atp
Puromycin biosynthesis cbs_274
Zeatin biosynthesis cbhs_42
Calcium signaling pathway cll_0
Neurpactive ligand-receptor interaction
Tvpe 11 diabetes mellitus
Parkinson's disease
cpd00003 NAD+, C21H26N7014P2 |662 Oxidative phosphorylation Coooo3 Co0003 yes yes
NAD, Glutamate metabolism NAD
Nicotinamide adenine dinucleotide, Nicotinate and nicotinamide metabalism nad
DPN, cbs_61
Diphosphopyridine nucleotide, cbs_35
Madida rhe 1E0

Compound table shows whether compound is included in model




Compare biomass objective functions of each model

Map  Reactions

Compounds | Biomass Components | Genes

Media formulations

Select additional bhiomass

Biomass Select (Click this title bar to select biomass reactions for comparison)

ITIRG [

cpd00001

OH-
HO-
Water
H20

0

H20

displaying 1 - 85 of 85

18

reactions

CD1328 34.796

C00001

cpd00002

Adenosine 5'-triphosphate
ATP

C10H13N5013P3

504

coooon2

‘ 40.17

cpd00003

Micotinamideadeninedinucleotide
Madide

Diphosphopyridine nucleotide
DPN

Micotinamide adenine dinucleotide
MNAD

MAD+

C21H26N7014P2

662

C00003 3.409e-3

This is mmol consumed per
gram biomass produced

cpd00006

Micotinamideadeninedinucleotidephosphate
Micotinamide adenine dinucleotide phosphate -
Triphosphopyridine nucleotide

TPN

beta-Nicotinamide adenine dinucleotide
phosphate

Micotinamide adenine dinucleotide phosphate
NADP

MADP4

C21H26N7017P3

741

00195 C00006 3.409e-3




Compare gene essentiality in models
Model annotation of genes:

Map | Reactions | Compounds Biomass Components Genes | Media formulations "A" H is a Cti! e llE" is esse |ﬂt|a| an d

llI”

is inactive. “=>" is forward,
“<=" is reverse and “<=>" is both.

display 50 items per page

displaying 1 - 36 of 36

Start Length Direction Functional Assignment Essentiality iJR904
[ [ e
peqg.115 |aceF, b0115, 125695 (1892 far Dihydrolipopamide acetyltransferase component of Essential False positive False positive
NP_414657.1, pyruvate dehydrogenase complex (EC 2.3.1.12) Monessential Nonessential MNonessential
gi|16128108, Correct positive rxn01871(A)
GenelD:944794 rxn00154{A=>)
peq.116 |lpdA, b0116, 127912 (1424 for Dihydrolipoamide dehydrogenase (EC 1.8.1.4) Essential alse positive False positive
NP_414658.1, Dihydrolipoamide dehydrogenase of pyruvate Monessential Nonessential Nonessential
gi|16128109, dehydrogenase complex (EC 1.8.1.4) Correct positive rxn06493[(A=>)
GenelD: 944854 rxn00908(E=> A=>)rxn01241(A)}
rxnd0154{A=>)
peq.1795(pabB, b1812, 1892829(1361 for Para-aminobenzoate synthase, aminase component (EC |Essential False positive False positive
NP_416326.1, 2.6.1.85) Monessential Nonessential Nonessential
gi|16129766, Correct positive r¥nQ1257(E=>)
GenelD: 946337 rxnQ1257(E==>)
rxn00189{A=>)
peg.2  [thrA, bO0OD2,  [337 2462  |for Aspartokinase (EC 2.7.2.4) Essential (False positive . \ralse positive
NP_414543.1, mgserine dehydrogenase, (EC 1.1. . MNonessential Nonessential Nonessential
9i| 16127996, M citlpie annotations for different Media |[coree sostve  fpxnoz302(a)
GenelD:945803 - B . rxn01302(E<=,A<=)fxn01301(A)
canditions: hover over “A=>" for media 100337(E=> A=>)rxn00337(E=>)
peq.237 |proB, b0242, 259612 (1103 far ate 5-kinase (EC 2.7.2.11} Essential False positive False positive
NP_414777.1, can ﬁlon name. MNonessential MNonessential Nonessential
gi|16128228, Correct positive rxn00179(A=>)
GenelD: 946425 rxn00179{A=>)
peq.238 |proA, b0243, 260727 (1253 for Gamma-glutamyl phosphate reductase (EC 1.2.1.41) Essential False positive False positive
NP_414778.1, MNonessential Nonessential Nonessential
gi|16128229, Correct positive xn02373(A<=)
GenelD: 946680 rxn02373(A<=)

Currently only works when compared models use the same genome.




Run flux balance analysis on models

Selected models and run FBA | Model construction | User models  Model statistics/Select

Flux Balance Results

About Model SEED

type here to see available models M
{Example search: 'bacillus’, 'coli’, 'Seed85962.1")
Model ID Organism Version Source Class Genome
size
B JRS04 Escherichia coli K12 Vi.1 PMID12952533 Gram 4,639 KB
(83333.1) negative
[l S5eedB3333.1 Escherichia coli K12 V20,21 SEED Gram 4,639 KB
(83333.1) negative

Click here to run FBA on selected models ]

!

& o I3
Select media condition: Complete [ Run )

Click on green “blind” to open FBA panel.
Begin typing media name to select, then click “Run”.

Model
genes

892
f4,310

1,140
/4,310

Reactions
with gene

B854
f921

1,454
/1,482



Select Flux Results

Selected models and run FBA | Model construction | User models | Model statistics/Select | Flux Balance Results | About Model SEED

August 30, 2010 iJRS04 SINGLEGROWTH Model grew with biomass flux of: 100
l@ I August 30, 2010 SeedB83333.1 SINGLEGROWTH Model grew with biomass flux of: 100
= August 23, 2010 Seed224308.1 SINGLEGROWTH arbon-a-D-Lactose Mo growth predicted in input conditions.
=] August 23, 2010 SeedB83333.1 SINGLEGROWTH arbon-a-D-Lactose Model grew with biomass flux of: 100
= August 23, 2010 Seed269798.12 SINGLEGROWTH arbon-a-D-Lactose \Model grew with biomass flux of: 56.6735

:‘l."iew Selected Resultsi

beleeseleced Resuits) =\ antually we'll offer different
Flux methods, e.g. gene and/or
Reaction knockout.

Growth is a bit arbitrary, but
peaks around 100g biomass.

Check results and click “View Selected Results to load them into the Reaction table.



View Fluxes in Reaction Table

Reactions

Compounds

Biomass Components

Genes | Media formulations

display 50

items per page

displaying 1 - 50 of 1673

SeedB83333.1

Flux #1

next» last»

Flux #2 ...

L=Alanine racemase,
ALAR,
alanineracemase,
alanine racemase

ArgonnelBMedia:Essential =>
[Flux: 0.0530814 to 100]

Carbon-D-Glucose:Essential =>
[Flux: 0.00260695 to 56.557]

Carbon-Glycine: Essential ==
[Flux: 0.000355367 to 9.34119]

peq.1176,
peq.3963

Carbon=-D-Glucose: Active <=>
[Flux: -99.9972 to 99.9554]

ArgonneLBMedia:Active <=>
[Flux: -99,9998 to 100]

Carbon-Glycine:Active <=
[Flux: =100 to 99.9747]

peq.1176,

rxkn00191 L=Alanine:2-oxoglutarate Glutamate metabolism Complete:Active <=> Not in model Mot in
aminotransferase, Alanine and aspartate [Flux: =100 to 100] model
L-alanine transaminase, metabolism
L-alanine transaminase, Carbon fixation in photosynthetic|ArgonnelLBMedia:Active <=> F|UX€S are
mitochondrial, organisms [Flux: =100 to 99.4511]
Alanine transaminase, numbered baSGd On
alanine aminotransferase Carbon-D-Glucose:Essential <= . .
[Flux: -0.0269573 to -100] their order in the
Carbon-Glycine:Essential <= reSUItS table
[Flux: =0.0036747 to -100]
Gap filling: UNKNOWN e
rxkn00283 L=-Alanine racemase, Alanine and aspartate Complete:Active <=> Complete:Active <=> =994 48 81758
alanine racemase, metabolism [Flux: -99.9446 to 100] [Flux: =100 to 100]
alanine racemase (irreversible}, |D-Alanine metabolism \ )

peq.3963

Negative numbers are

reactions runni

ng in

reverse. Still mmol/gram

cell dry weight

hour




View Fluxes in Reaction Table

Map | Reactions | Compounds | Biomass Components | Genes Media formulations
display 50 items per page
displaying 1 - 50 of 1673 nexts laste
o CLID - =204 la 2 =L
rxkn00191 L=Alanine:2-oxoglutarate Glutamate metabolism Complete:Active <=> Not in model =1000 Mot in
aminotransferase, Alanine and aspartate [Flux: =100 to 100] model
L-alanine transaminase, metabolism s
L-alanine transaminase, Carbon fixation in photosynthetic|ArgonnelLBMedia:Active <=> Add|t|ona| COIU mI’]S
mitochondrial, organisms [Flux: -100 to 99.4511] .
Alanine transaminase, are ava”able U I"Ider
alanine aminotransferase Carbon-D-Glucose:Essential <=
[Flux: -0.0269573 to -100] the dropdown
Carbon-Glycine:Essential <= menu.
[Flux: =0.0036747 to -100]
Gap filling: UNKNOWN
rxkn00283 L=-Alanine racemase, Alanine and aspartate Complete:Active <=> Complete:Active <=> -394 48 |5.81758

alanine racemase,

alanine racemase (irreversible},
L=Alanine racemase,

ALAR,

alanineracemase,

alanine racemase

metabolism
D-Alanine metabolism

[Flux: -99.9446 to 100]

ArgonnelBMedia:Essential =>
[Flux: 0.0530814 to 100]

Carbon-D-Glucose:Essential =>
[Flux: 0.00260695 to 56.557]

Carbon-Glycine: Essential ==
[Flux: 0.000355367 to 9.34119]

peq.1176,
peq.3963

[Flux: -100 to 100]

Carbon=-D-Glucose: Active <=>
[Flux: -99.9972 to 99.9554]

ArgonneLBMedia:Active <=>
[Flux: -99,9998 to 100]

Carbon-Glycine:Active <=
[Flux: =100 to 99.9747]

peqa.1176,
peq.3963
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