GEMrefine — A MATLAB Application for Refinement and Analysis of Metabolic Reconstructions

[4 MATLAB App — a8 X
GEMrefine - Interactive Refinement and Analysis of Genome-Scale Metabolic Reconstructions | | In Silico Fermentation |
Model List [Clustridiumid\fﬁcileiCm96727recunslruc|ion7v1 v ‘ Select Metabolite ID Name Formula Charge Gene ID ‘
S SR ! 1 O cpd00443[c0] ABEE_c0 CTHBNO2 -1 - 1 [Clostridiudim_dfficile_CD196_2_RAST.GI ~
2 ] cpd02920[c0] 2-Amino-4-hydroxy-6-hydroxymethyl-7-8-dihydropteridin_.. | CTHON5SO8P2 -2 2 |Clostridiudim_dfficile_CD196_2_RAST CL
New Model ‘ ‘ 3 I:‘ cpd00012[c0] PPi_c0 HO7P2 -3 3 Clostridiudim_dfficile_CD196_2_RAST.CL
4 []  |cpdoo067[c] H+_c0 H 1 4 |Clostridiudim_dfficile_CD196_2_RAST CI
Type LLEESAD R=rEmD o= 5 [0 |cpdoossaico) Dinydropteroate_c0 G14H13NBO3 K 5 |Glostridiudim_dfficile_CD196_2_RASTCI
Griginal 1084 nan so4 6 [] | cpdo011dico] IMP_cO C10H1IN408P 2 & |Clostridiudim_dfiicile_CD186_2_RAST.CL
7 O cpd00103[c0] PRPP_c0O C5HI014P3 4 7 |Clostridiudim_dfficile_CD196_2_RAST.CL v
3 ] cpd00226[c0] HYXN_c0 C5H4N4O 0 d b
{ Analyze Model ] { Close App J Add Exchange 9 [l cpd00022[c0] Acetyl-CoA_c0 C23H3ANTO7P3S |4 ~| Gene String | ‘
Metabolite Field @} Metabolite String []Exact Match Edit Metabolite Save Metabolite [JExact Match
Select Reaction ID Name Status Formula Lower Bound Upper Bound Subsystem Gene Rule ‘
1 I:‘ xn01452_c0 (S)-3-Hydroxybutanoyl-CoA'NADP+ oxidored... | OK H+_c0 + NADPH_c0 + Acetoacetyl-CoA_c0 -» NADP_c0 + (S)-3-Hydroxybutyryl-__. |0 1000 Clostridiudim_dfficile... =
2 ] ~xn00172_c0 Acetate:CoA ligase (ADP-forming)_c0 OK Acetyl-CoA_c0 + ADP_c0 + Phosphate_c0 -> CoA_c0 + ATP_c0 + Acetate_c0 0 1000 Clostridiudim_dfficile .
3 I:‘ xn02168_c0 (3R)-3-Hydroxybutanoyl-CoA hydro-lyase_c0 OK (R)-3-Hydroxybutanoyl-CoA_c0 <=> H20_c0 + Crotonyl-CoA_c0 -1000 1000 ( Clostridiudim_dfficil .
4 ] xn00545_c0 ATP:D-fructose-6-phosphate 1-phosphotrans._. | OK ATP_c0 + D-fructose-6-phosphate_c0 -> Ht+_c0 + ADP_c0 + D-fructose-1,6-bisph... |0 1000 Clostridiudim_dfficile_.
5 I:‘ rxn05040_c0 D-ribulose 5-phosphate formate-lyase (L-3,4-... | OK D-Ribulose5-phosphate_c0 -» H+_c0 + Formate_c0 + 3-4-dihydroxy-2-butancne4... |0 1000 Clostridiudim_dfficile..
6 ] xn06493_c0 dihydrolipoylprotein:NAD+ oxidoreductase_c0 | OK NAD_cO + Dihydrolipolprotein_c0 <=> H+_c0 + NADH_cO + Lipoylprotein_c0 -1000 1000 Clostridiudim_dfficile_.
7 I:‘ rxn00568_c0 NIRBD-RXN.c_c0 OK 5 H+_c0+ 3 NADH_cO + Nitrite_c0 -» 2 H20_c0 + 3 NAD_cQ + NH3 c0 0 1000 ( Clostridiudim_dfficil...
2 (| rnNRG71 e NADH dehudranenase imenaniinnone-8 & 0 0K H+ c0 + NADH e + Menaouinone 8 o0 -> NAD o) + Menaoninal 8 cfl n 1000 { Clostridindim dfficil
Reaction Field Reaction ID v ‘ Reaction String ‘ [T]Exact Match Edit Reaction Save Reaction
Select Reaction ID | Name Status Formula Metabolite ID Name Formula Charge ‘
1 | rxn00001 diphosphate phosphohydrolase OK H20[0] + PPI[0] ==> 2 Phosphate[0] + H+[0] = 1 cpd00001 H20 H20 0 =
2 | xn00002 urea-1-carboxylate amidohydrolase OK H20[0] + 3 H+[0] + Allophanate[0] -> 2 CO2[0] + 2 NH3[(] 2 |cpd00002 ATP C10H13N5013P3 |-3
3 D xn00003 pyruvate pyruvate acetaldehydetransferase (deca... |OK CO2[0] + ALCTT[0] <- 2 Pyruvate[0] + H+[0] 3 cpd00003 NAD C21H26N7014P2 | -1
4 O rxn00004 4-hydroxy-4-methyl-2-oxoglutarate pyruvate-lyas. .. |OK Parapyruvate[0] <==> 2 Pyruvate[0] 4 | cpd00004 NADH C21H27TN7014P2 |-2
5 D xn00006 hydrogen-peroxide:hydrogen-peroxide oxidoredu... |OK 2 H202[0] -» 2 H20[0] + 02[0] 5 cpd00005 NADPH C21H2BN7O17P3 |-4
6 | xn00007 alpha alpha-trehalose glucohydrolase OK H20[0] + TRHL[0] -> 2 D-Glucose[0] 6 |cpd00006 NADP C21H25N7017P3 |-3
7 | rxn00008 Mn(ll):hydrogen-peroxide oxidoreductase Ccl:2 2 H20[0] === H202[0] + 2 H+[0] 7 |cpd00007 02 02 0
1 rxn00009 GTP:GTP quanylyltr OK 2 GTP[0] -> PPi[0] + H+[0] + GppppG[01 e cpd00008 ADP C10H13N5010P2 |-2 e
Load Databa: Ch Reaction Field Reaction ID v ‘ Reaction String l:| ["] Exact Match Metabolite Field [Metabuhle ID v | ["] Exact Match
Specify Reaction Compartment 0 Compartment 1 Compartment 2 Set Compartments Add To Model Metabolite String | | [SEaFCh Metabolites

Overview of GEMrefine workflow and capabilities



The desired
metabolic model is
loaded and proton
balancing of any
imbalanced
reactions is
attempted.

The metabolite
table, gene table
and reaction table
are populated.
Each table can be
independently
searched using any
column contained
in the table.
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GEMrefine - Interactive Refinement and Analysis of Genome-Scale Metabolic Reconstructions

In Silico Fermentation

/ ~. N\
Model List {Clostr\dium_dlfﬁcile_CD196_2_reconslruct\on_v1 v ) Select Metabolite ID Name Formula Charge |\ Gene ID
1 ] cpd00443[c0] ABEE_c0 CTHBNO2 -1 1 |Clostridiudim_dfficile_CD196_2_RAST.CI
2 Il cpd02920[c0] 2-Amino-4-hydroxy-6-hydroxymethyl-7-8-dihydropteridin_.. | CTHINS08P2 2 2 Clostridiudim_dfficile_CD196_2 RAST.CI
New Model ‘ 3 O cpd00012[c0] PPi_c0 HO7P2 -3 3 |Clostridiudim_dfficile_CD196_2_RAST.CI
4 ] cpd00067[c0] H+_c0 H 1 4 |Clostridiudim_dfficile_CD196_2_RAST.CI
Type LS [T A= 5 0 |cpdooseaicor Dihydropteroate_c0 C14H13N6O3 - 5 |Clostridiudim_dfficile_ CD196 2 RASTCI
Criginal 1054 13 so4 6 O | cpdoot14gco] IMP_c0 C10H11N408P 2 6 |Clostridiudim_dfficile_CD196_2_RAST.CI
7 ] cpd00103[c0] PRPP_c0 C5H9014P3 -4 7 | Clostridiudim_dfficile_CD196_2_RAST.CI v
\\ / 8 Il cpd00226[c0] HYXN_c0 C5H4N4O 0 4
[ Analyze Model } { Close App ] 9 [[]|cpd000227c0] Acetyl-CoA_c0 G23H34NTO17P3S |4 j Gene String ’—‘
L ey D —
Metabolite Field Metabolite ID v | Metabolite String ‘ ‘ [ ]Exact Match [ ]Exact Match

V.

Compartment 0

Compartment 1

Compartment 2

Metabolite String |

Select Reaction ID Name Status Formula Lower Bound Upper Bound Subsystem Gene Rule ]\\

1 Il xn01452_c0 (S)-3-Hydroxybutanoyl-CoA'NADP+ oxidored... | OK H+_c0 + NADPH_c0 + Acetoacetyl-CoA_c0 -= NADP_c0 + (5)-3-Hydroxybutyryl- . [0 1000 Clostridiudim_dfficile..

2 O xn00172_c0 Acetate:CoA ligase (ADP-forming)_c0 OK Acetyl-CoA_c0 + ADP_c0 + Phosphate_c0 -> CoA_c0 + ATP_cO + Acetate_c0 0 1000 Clostridiudim_dfficile..

3 1 xn02168_c0 (3R)-3-Hydroxybutanoyl-CoA hydro-lyase_c0 |OK (R)-3-Hydroxybutanoyl-CoA_c0 <== H20_c0 + Crotonyl-CoA_c0 -1000 1000 ( Clostridiudim_dfficil...

4 Il xn00545_c0 ATP:D-fructose-6-phosphate 1-phosphotrans... | OK ATP_c0 + D-fructose-8-phosphate_c0 -» H+_c0 + ADP_c0 + D-fructose-1,6-bisph... |0 1000 Clostridiudim_dfficile..

D O rxn05040_c0 D-ribulose 5-phosphate formate-lyase (L-3 4-... |OK D-Ribulose5-phosphate_c0 -= H+_c0 + Formate_c0 + 3-4-dihydroxy-2-butanone4... [0 1000 Clostridiudim_dfficile..

[ 1 rxn06493_c0 dihydrolipoylprotein:NAD+ oxidoreductase_c0 | OK NAD_c0 + Dihydrolipolprotein_c0 <=> H+_c0 + NADH_c0 + Lipoylprotein_c0 -1000 1000 Clostridiudim_dfficile..

\ 7 Il xn00568_c0 NIRBD-RXN.c_cO oK 5 H+_c0+ 3 NADH_cO + Nitrite_c0 -» 2 H20_c0 + 3 NAD_c0 + NH3_c0 0 1000 ( Clostridiudim_dfficil . /
[ ] |8 c0 il 1000 L Clostridindim _dffici 2
Reaction Field Reaction ID Reaction String [ |Exact Match
Select Reaction ID |Name Status Formula Metabolite ID Name Formula Charge

1 O rxn00001 diphosphate phosphohydrolase OK H20[0] + PRI[0] ==> 2 Phosphate[0] + H+[0] 1 cpd00001 H20 H20 0

2 O ~n00002 urea- 1-carboxylate amidohydrolase OK H20[0] + 3 H+[0] + Allophanate[0] -= 2 CO2[0] + 2 NH3[0] 2 cpd00002 ATP C10H13N5013P3 (-3

3 O xn00003 pyruvate:pyruvate acetaldehydetransferase (deca... |OK CO2[0] + ALCTT[0] =- 2 Pyruvate[0] + H+[0] 3 | cpd00003 NAD C21H26NTO14P2 |1

4 O xn00004 4-hydroxy-4-methyl-2-oxoglutarate pyruvate-lyas .. | OK Parapyruvate[0] <==> 2 Pyruvate[0] 4 | cpd00004 NADH C21H2TNTO14P2 (-2

5 O xn00006 hydrogen-peroxide:hydrogen-peroxide oxidoredu_.. |OK 2 H202[0] -= 2 H20[0] + 02[0] 5 cpd00005 NADPH C21H28NTO17P3 |-4

6 ] xn00007 alpha alpha-trehalose glucohydrolase OK H20[0] + TRHL[0] -> 2 D-Glucose[0] 6 | cpd00006 NADP C21H25NTO17P3 |-3

7 O xn00008 Mn(ll):hydrogen-peroxide oxidoreductase Cl:2 2 H20[0] === H202[0] + 2 H+[0] 7 cpd00007 02 02 0

3 1 xn00009 GTP-GTP quanylyltransferase OK 2 GTP[0] -= PPi[0] + H+[0] + GppppGI0] M & |cpd00008 ADP C10H13N5C10P2 |-2 h

Reaction Field Reaction ID v ‘ Reaction String I:| [ Exact Match Metabolite Field [Me[abohle 1D v ‘ []Exact Match

‘ [Search Metabolites




An existing
metabolite in the
metabolite table
can be selected,
edited and saved
to change the
name, formula
and/or charge.
New metabolites
and genes can be
added/removed
through reaction
editing or addition.
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- ~ ~
Model List [Clostridium_d\f'ﬂci\e_CW96_2_reconstruclion_v1 v | Select Metabolite ID Name Formula Charge / Gene ID I\
8 (1 |cpd00226[cO] HYXN_c0 CEH4N4O 0 ~| | 1 [Clostidiudim_dfficile_CD195 2 RAST.CI
9 O cpd00022[c0] Acetyl-CoA_c0 C23H34N7Q17P3S  |-4 2 | Clostridiudim_dfficile_CD196_2_RAST.CI
New Model | | 10 ] cpd00054[c0] L-Serine_c0 C3HTNO2 0 3 Clostridiudim_dfficile_CD196_2_RAST.CI
11 | cpd00010[c0] CoA c0 C21H32NTO16P3S 4 4 | Clostridiudim_dfficile_CD196_2_RAST.CI
Type Metabolites Reactions Genes 12 cpd00722[c0] O-Acetyl-L-serine_c0 C5HONO4 0 5 Clostridiudim_dfficile_CD196_2 RAST.CI
Original 1054 ne o04 13 ] |cpdoooozicol ATP_c0 C10H13N5013P3 |3 6 |Clostridiudim_dfficile_CD196_2_RASTCI
14 M cpd00046[c0] CMP_c0 COH12N308P 2 7 |Clostridiudim_dfficile_CD196_2 RAST.CI »
15 O cpd00008[c0] ADP_c0 C10H13N5010P2 -2 ’/
| AnalyzeModel | [ CloseApp | & O |cpdonossrco) CDP_c0 C8H13N3O11P2 -2 Gene String |
MetabolteField  [Metabolie D v|  Metabole Sting | Closctmmen [ sesrchWomabltes | =oiensciic | sove Neabotte [ Teacthateh
Select Reaction ID Name Status Formula Lower Bound Upper Bound Subsystem Gene Rule
1 O ™n01452_c0 (8)-3-Hydroxybutanoyl-CoA NADP+ oxidored .. | OK H+_c0 + NADPH_c0 + Acetoacetyl-CoA_c0 -» NADP_c0 + (S)-3-Hydroxybutyryl-__ 1000 Clostridiudim_dfficile..
2 O n00172_c0 Acetate:CoA ligase (ADP-forming)_c0 OK Acetyl-CoA_c0 + ADP_c0 + Phosphate_c0 -> CoA_c0 + ATP_c0 + Acetate_c0 1000 Clostridiudim_dfficile..
3 [l rxn02168_c0 (3R)-3-Hydroxybutanoyl-CoA hydro-lyase_c0  |OK (R)-3-Hydroxybutanoyl-CoA_c0 <=> H20_c0 + Crotonyl-CoA_c0 -1000 1000 ( Clostridiudim_dfficil...
4 O n00545_c0 ATP:D-fructose-6-phosphate 1-phosphotrans... |OK ATP_c0 + D-fructose-8-phosphate_c0 -» H+_c0 + ADP_c0 + D-fructose-1,6-bisph.. 1000 Clostridiudim_dfficile..
5 O n05040_c0 D-ribulose 5-phosphate formate-lyase (L-3,4-... |OK D-Ribulose5-phosphate_c0 -= H+_c0 + Formate_c0 + 3-4-dihydroxy-2-butanone4. 1000 Clostridiudim_dfficile..
6 ] xn06493_c0 dihydrolipoylprotein.NAD+ oxidoreductase_c0 |OK NAD_c0 + Dihydrolipolprotein_c0 <=> H+_c0 + NADH_c0 + Lipoylprotein_c0 -1000 1000 Clostridiudim_dfficile..
7 O rxn00568_c0 NIRBD-RXN.c_c0 OK 5 H+_c0+ 3 NADH_cO + Nitrite_c0 -+ 2 H20_c0 + 3 NAD_c0 + NH3_c0 1000 ( Clostridiudim_dfficil...
2 [ r¥nRA71 e NANH dehvrirnnenase (menaauinone-R & 0 0K H+ 0+ NADH o + Menanuinane & c0 -> NAD 0 + Menaauinal & 0 1000 [ Clnstridindim_dfficil
Reaction Field Reaction ID v ‘ Reaction String [ |Exact Match
Select Reaction ID |Name Status Formula Metabolite ID Name Formula Charge
1 O rxn00001 diphosphate phosphohydrolase OK H20[0] + PPi[0] ==> 2 Phosphate[0] + H+[0] 1 cpd00001 H20 H20 0
2 O rxn00002 urea-1-carboxylate amidohydrolase OK H20[0] + 3 H+[0] + Allophanate[0] -= 2 CO2[0] + 2 NH3[0] 2 cpd00002 ATP C10H13N5013P3 (-3
3 O rxn00003 pyruvate:pyruvate acetaldehydetransferase (deca... |OK CO2[0] + ALCTT[0] =- 2 Pyruvate[0] + H+[0] 3 cpd00003 NAD C21H28NTO14P2 |1
4 1 rxn00004 4-hydroxy-4-methyl-2-oxoglutarate pyruvate-lyas... |OK Parapyruvate[0] <== 2 Pyruvate[0] 4 | cpd00004 NADH C21H2TN7O14P2 |-2
5 Il rxn00006 hydrogen-peroxide hydrogen-peroxide oxidoredu... |OK 2 H202[0] -= 2 H20[0] + O2[0] 5 cpd00005 NADPH C21H2ENTO1TP3 |-4
6 O rxn00007 alpha,alpha-trehalose glucchydrolase OK H20[0] + TRHL[0] -> 2 D-Glucose[0] 6 cpd00006 NADP C21H25NTO17P3 (-3
7 1 rxn00008 WMn(ll):hydrogen-peroxide oxidoreductase Cl:2 2 H20[0] <=» H202[0] + 2 H+[0] 7 cpd00007 02 02 0
8 1 rxn00009 GTP:GTP guanylyltransferase OK 2 GTPI0] -> PRi[0] + H+[0] + GppppGI0] h 8 |cpd00008 ADP C10H13N5O10P2 |-2 h
Reaction Field @] Reaction String I:l [ ]Exact Match Metabolite Field [Metabome D v ‘ [ ] Exact Match
Compartment 0 Compartment 1 Compartment 2 Metabolite String | ‘ [Search Metabolites




An existing reaction
in the reaction table
can be selected,
edited and saved to
change all fields
except the reaction
ID.

Existing reactions
can be removed,
and new reactions
can be manually
added and saved.
The metabolite and
gene tables are
automatically
updated when
reactions are
edited, added or
removed.
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Model List I Clostridium_difficile_CD196_2_reconstruction_v1 v | Select Metabolite ID Name Formula Charge Gene ID ‘
[ metond Model ] I <ve Mgl l 1047 0 pd00063[e0] Caz+ 0 Ca 2 - 899 | Clostridiudim_dfficile_CD196_2_RAST.CI &
1042 | [ |cpd0344sico] 2-Octaprenyl6-methoxyphenol_c0 CATHT202 0 S
New Model | | 1049 O |cpdoasarien 2-Octaprenyl-6-methoxy-1,4-benzoquinone_c0 C47H7003 0 SO/l Clostridiudim_dficile_CD196 2 RAST.CI
- — o < 1050 ] |epd156627c0] Prenal-45n teichoic acid-glucose substituted_c0 CAT6HE3BN20467P . |-47 2 | (Clesiehren, girele SRE 2 SeiSTC]
ype etabolites eactions enes F—
orin P e o0t 1051 [] |cpaozosalcoy Coproparpnyrinagenill_c0 C36HA0N408 4 903 | Clostridiudim_dfficile_CD196_2_RAST Cl
riginal H—
1052 | [ |cpd0229sico) 1-4-Dihydroxy-2-naphthcate_c0 C1H7O4 A 21 || SEEteIns T GiirE 2 EDREs 2 5]
Modified 1055 1132 905 905 |ligk l
1053 O cpd00030[e0] Mn2+_e0 Mn 2 9
1054 O cpd00013[e0] NH3_e0 H4N 1 '
Analyze Model ] [ Close App ] 1055 O cpd02570[c0] Name Formula 0 I Gene String ‘ |
Metabolite Field [ Metabolite ID v | Metabolite String [ ]Exact Match Search Metabolites [ ]Exact Match I Search Genes I
Select Reaction ID Name Status Formula Lower Bound Upper Bound Subsystem Gene Rule ‘
r - Cropa CACTTITgC ToT Ter ! — T T N
1126 O EX_cpd00220... |Exchange for Riboflavin_e0 OK Riboflavin_e0 <=> -1000 1000
1127 ] EX_cpd00210... |Exchange for Taurine_e0 OK Taurine_eQ <=> -1000 1000
1128 O EX_cpd01012... |Exchange for Cd2+_e0 OK Cd2+_e0 <=> -1000 1000
1129 ] EX_cpd00029... | Exchange for Acetate_e0 OK Acetate_e0 === -1000 1000
1130 1 DM_cpd15302... | Demand for glycogen(n-1)_c0 OK glycogen(n-1)_c0 > 0 1000
1131 O DiM_cpd11416._. | Demand for Biomass_c0 OK Biomass_c0 -> "] 1000
I 1132 rxn00004_c0 4-hydroxy-4-methyl-2-oxoglutarate pyruvate-l... [TBD cpd02570[c0] <==> 2 cpd00020[c0] -1000 1000 ligkt I
Reaction Field [ Formula v Reaction String [ ]Exact Match Save Reaction ] I Add Reaction I
Select |Reaction ID | Name ‘Status |Formula Metabolite ID |Name |Formula ‘Charge
Reaction Field Reaction ID v Reaction String I:l [ ]Exact Match Search Reactions Metabolite Field [Metabohte ID v | [ ] Exact Match

Compartment 0

Compartment 1

Compartment 2

Metabolite String ‘

| [ Search Metabolites




The ModelSEED
biochemistry
database can be
loaded to populate
the database
reaction and
metabolite tables.
Each table can be
independently
searched using any
column contained in
the table.

Model compatibility
with the database
must be checked
prior to database
reaction and
metabolite addition.
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GEMrefine - Interactive Refinement and Analysis of Genome-Scale Metabolic Reconstructions

In Silico Fermentation

Compartment 0

Compartment 1

Compartment 2

Model List ICIostr\diumfdif‘ﬂci\eﬁCD19872Jeconstruction7v1 v | Select Metabolite ID Name Formula Charge Gene ID |
[W 1 O cpd00443[c0] ABEE_c0 CTHBNO2 -1 1 | Clostridiudim_dfficile_CD196_2_RAST.CL
S 2 ] cpd02920[c0] 2-Amina-4-hydroxy-6-hydroxymethyl-7-8-dihydropteridin... | CTHINSO8P2 -2 2 Clostridiudim_dfficile_CD196_2 RAST.CI
New Model | | 3 O cpd00012[c0] PPI_c0O HO7P2 -3 3 |Clostridiudim_dfficile_CD196_2_RAST.CL
4 O cpd00087[c0] H+ c0 H 1 4 |Clostridiudim_dfficile_CD196_2 RAST.CI
Type LELEEED paactions Sonc 5 O |cpdoosssreo] Dihydropteroate_cO C14H13NBO3 1 5 |Clostridiudim_dfficile_CD196_2_RAST.CI
Original 1054 13t o04 6 O] |cpdooiidico) IMP_cO C10H11N408P 2 5 |Clostridiudim_dfficile_CD196_2_RASTCL
7 ] cpd00103[c0] PRPP_c0 C5H9014P3 -4 7 |Clostridiudim_dfficile_CD196_2 RAST.Cl »
g U 9m Compatibility - X CorHno 0 '
Analyze Model ] [ Close App ] g O o C23H34NTOT7P3S |4 +| Gene String ‘ ‘
— 100% of Model Metabalite IDs Found
Metabolite Field [ Metabolite ID v ‘ Metabolite String 99.9116% of Model Reaction 1Ds Found Ec | ]Exact Match [ Search Genes ]
—_— Model is Deemed te be Compatible with ModelSEED Database
Select Reaction ID Name Status rurmua Lower Bound Upper Bound Subsystem Gene Rule |
1 1 rxn01452_c0 (S)-3-Hydroxybutanoyl-CoA:NADP+ oxidored... | OK H+_c0 + NADPH_c0 + Acetoacetyl-CoA_c0 -> NADP_cO + (8)-3-Hydroxybutyryl-... [0 1000 Clostridiudim_dfficile...
2 O xn00172_c0 Acetate:CoA ligase (ADP-forming)_cO OK Acetyl-CoA_c0 + ADP_c0 + Phosphate_c0 -> CoA_c0 + ATP_c0 + Acetate_c0 0 1000 Clostridiudim_dfficile...
3 1 xn02168_c0 (3R)-3-Hydroxybutanoyl-CoA hydro-lyase_c0  |OK (R)-3-Hydroxybutanoyl-CoA_c0 <=> H20_c0 + Crotonyl-CoA_c0 -1000 1000 ( Clostridiudim_dfficil .
4 O rxn00545_c0 ATP:D-fructose-6-phosphate 1-phosphotrans... | OK ATP_c0 + D-fructose-6-phosphate_c0 -> H+_c0 + ADP_c0 + D-fructose-1,6-bisph... |0 1000 Clostridiudim_dfficile...
5 O xn05040_c0 D-ribulose 5-phosphate formate-lyase (L-3,4-.. |OK D-Ribulose5-phosphate_c0 -> H+_c0 + Formate_c0 + 3-4-dihydroxy-2-butanone4. .. [0 1000 Clostridiudim_dfficile_.
6 1 xn06493_c0 dihydrolipoylprotein:NAD+ oxidoreductase_c0 |OK NAD_c0 + Dihydrolipolprotein_c0 <=>= H+_c0 + NADH_c0 + Lipoylprotein_c0 -1000 1000 Clostridiudim_dfficile...
7 O rxn00568_c0 NIRBD-RXN.c_c0 OK 5 H+_c0 + 3 NADH_c0 + Nitrite_c0 -= 2 H20_c0 + 3 NAD_c0 + NH3_c0 0 1000 ( Clostridiudim_dfficil..
2 1 xnRG71 NADH dehvdronenase (menaauinone-£ & 0 0K H+ ofl + NADH o0 + Menaauinane & cfl -= NAD e0 + Menaauinol & o n 1000 { Clnstridindim _dfficil
Reaction Field Reaction ID v Reaction String ‘ ["]Exact Match Search Reactions Add Reaction ]
Select Reaction ID |Name Status Formula ‘I\‘ Metabolite ID Name Formula Charge T\
1 O rxn00001 diphosphate phosphohydrolase OK H20[0] + PPI[0] === 2 Phosphate[0] + H+[0] 1 cpd00001 H20 H20 0
2 O rxn00002 urea-1-carboxylate amidohydrolase OK H20[0] + 3 H+[0] + Allophanate[0] -= 2 CO2[0] + 2 NH3[0] 2 cpd00002 ATP C10H13N5013P3 |-3
3 O rxn00003 pyruvate:pyruvate acetaldehydetransferase (deca... |OK C0O2[0] + ALCTT[0] =- 2 Pyruvate[0] + H+[0] 3 cpd00003 NAD C21H26N7014P2 |-1
4 O rxn00004 4-hydroxy-4-methyl-2-oxoglutarate pyruvate-lyas. .. |OK Parapyruvate[0] <== 2 Pyruvate[0] 4 | cpd00004 NADH C21H27N7014P2 |-2
5 O rxn00006 hydrogen-peroxide:hydrogen-peroxide oxidoredu... |OK 2 H202[0] -» 2 H20[0] + O2[0] 5 cpd00005 NADPH C21H26NTO17P3 |-4
6 O xn00007 alpha,alpha-trehalose glucohydrolase OK H20[0] + TRHL[0] -> 2 D-Glucose[0] 6 cpd00006 NADP C21H25N7017P3 |-3
7 O rxn00008 Mn(ll):hydrogen-peroxide oxidoreductase Cl:2 2 H20[0] <=+ H202[0] + 2 H+[0] ‘ 7 cpd00007 0z 02 o]
rxn00009 GTP:GTP guanylyliransferase OK 2 GTP[0] -> PPi[0] + H+0] + G G0 7 [\&_|cpdoooos ADP C10H13N5C10P2 |-2 /
[ Check Model ] eaction Field Reaction ID v Reaction String "] Exact Match Search Reactions ] Metabolite Field [Metabolne ID v | []Exact Match )

Metabolite String ‘

| [ Search Metabolites ]




Any database
reaction can be
selected, specified
and added to a
compatible model.
The database
reaction is added to
the reaction table
with all information
except the
subsystem and gene
rule.

The metabolite and
gene tables are
automatically
updated when the
added reaction is
saved.

4 MATLAB App — fu] x
GEMrefine - Interactive Refinement and Analysis of Genome-Scale Metabolic Reconstructions ‘ | In Silico Fermentation
Model List [Closmdium_d\fﬂci\e_Cm96_2_recon51ructmn_v1 v ‘ Select Metabolite ID Name Formula Charge Gene ID
[ F— ] [ ave Model J 1047 O cpd00053[e0] Caz+_el Ca 2 a 899 | Clostridiudim_dfficile_CD196_2_RAST.C[ a
1043 | [ |cpd03446ico] 2-Octaprenyl-6-methoxyphenol_c0 CATHT202 0 900 | Clostridiudim_dificile_CD196_2_RAST.CI
New Model ‘ ‘ 1049 1 |cpdosdarieo) 2-Octaprenyl-6-methoxy-1,4-benzoquinane_c0 C47H7003 0 901 | Clostridiudim_dfficile_CD196_2 RAST.CI
; Metabol . . 1050 | [] |cpd15662[cO] Prenal-45n teichoic acid-glucose substituted_c0 C476HBIBN20467P_ |-47 T
ype etabolites eactions enes o
oo P e - 1051 1 |epd02083[co] Coproporphyrinagenlll_c0 C36H4ON408 4 g03]3| Clostridiudim_dfficile_CD196_2_RAST.CI
riginal S
1052 O |cpdoz29sicol 1-4-Dihydroxy-2-naphthoate_c0 C11H704 A bkl |Gl girels CDHEE 2 RESITTH]
Modified 1055 1132 905 905 |ligk l
1053 1 cpd00030[e0] Mn2+_e0 Mn 2 g
1054 O €pd00013[e0] NH3_e0 H4N 1 ’
[ Analyze Model J { Close App ] 1055 O cpd02570[c0] Parapyruvate_c0 CBHBOG -2 l Gene String | ‘
Metabolite Field IMetabolite ID v | Metabolite String ["]Exact Match Search Metabolites ["]Exact Match
Select Reaction ID Name Status Formula Lower Bound Upper Bound Subsystem Gene Rule |
T o T —cpa CxCrTETTgTToT e : e T : "
1126 ] EX_cpd00220... |Exchange for Riboflavin_e0 OK Riboflavin_e0 <== -1000 1000
1127 M EX_cpd00210... |Exchange for Taurine_e0 OK Taurine_e0 === -1000 1000
1128 O EX_cpd01012... |Exchange for Cd2+_e0 OK Cd2+_e0 <=> -1000 1000
1129 O EX_cpd00029... |Exchange for Acetate_e0 OK Acetate_e0 <=» -1000 1000
1130 O DM_cpd15302... | Demand for glycogen(n-1)_c0 OK glycogen(n-1)_c0 -= V] 1000
1131 ] DM_cpd11416... | Demand for Biomass_c0 OK Biomass_c0 = 0 1000
I 1132 xn00004_c0 4-hydroxy-4-methyl-2-oxoglutarate pyruvate-l... | TBD Parapyruvate_c0 <== 2 Pyruvate_c0 -1000 1000 ligk I
Reaction Field Reaction 1D v | Reaction String | [[]Exact Match [ Search Reactions J [ Edit Reaction ] [ Remeve Reaction ] [ Add Reaction J
Select Reaction ID |Name Status Formula ‘ Metabolite ID Name Formula Charge |
1 O xn00001 diphosphate phosphchydrolase OK H20[0] + PPI[0] <== 2 Phosphate[0] + H+[0] 1 cpd00001 H20 H20 0
2 Il xn00002 urea-1-carboxylate amidohydrolase OK H20[0] + 3 H+[0] + Allophanate[0] -= 2 CO2[0] + 2 NH3[0] 2 cpd00002 ATP C10H13N5013P3 (-3
3 O rxn00003 pyruvate:pyruvate acetaldehydetransferase (deca... |OK CO2[0] + ALCTT[0] =- 2 Pyruvate[0] + H+[0] 3 cpd00003 NAD C21H26NT70O14P2 |1
l 4 rxn00004 4-hydroxy-4-methyl-2-oxoglutarate pyruvate-lyas OK Parapyruvate[0] <= 2 Pyruvate[0] I 4 | cpd00004 NADH C21H27NTO14P2 |-2
5 O rxn00006 hydrogen-peroxide hydrogen-peroxide oxidoredu... |OK 2 H202[0] -= 2 H20[0] + O2[0] 5 cpd00005 NADPH C21H26NTO17P3 |-4
6 O rxn00007 alpha,alpha-trehalose glucohydrolase OK H20[0] + TRHL[0] -> 2 D-Glucose[0] 6 cpd00006 NADP C21H25NTO17P3 (-3
7 1 rxn00008 Mn(ll):hydrogen-peroxide oxidoreductase Cl:2 2 H20[0] <== H202[0] + 2 H+[0] 7 cpd00007 02 02 0
8 1 xn00009 GTP-GTP guanylyltransferase OK 2 GTP[0] -= PPi[0] + H+[0] + GppppGI0] h 8 cpd00008 ADP C10H13N5010P2 |-2 h
Reaction Field Reaction ID v | Reaction String |:| []Exact Match Metabolite Field [Metabu\ite 1D v | ["]Exact Match
Specify Reaction Compartment 0 c0 v | Compartment 1 Compartment 2 ] Metabolite String ‘ | [Search Metabolites




An exchange reaction

can be added for a

selected extracellular

metabolite.

The modified model
can be saved as a
new model in the
current directory.
The original model
can be reloaded or
another model from
the model list can be
loaded.

The current model
can be structurally
and functionally
analyzed using the
companion analysis

app.

[ MATLAB App

GEMrefine - Interactive Refinement and Analysis of Genome-Scale Metabolic Reconstructions

In Silico Fermentation

Model List Clostridium_difficile_CD196_2_reconstruction_v1 v Select Metabolite ID Name Formula Charge Gene ID
1047 O pd00063[0] Ca2+ el Ca 5 - 899 | Clostridiudim_dfficile_CD196_2 RAST.CL
Reload Mode| Save Model 900 | Clostridiudim_dfficile_CD196_2 RAST.CI
1048 [0 |cpdo34asico] 2-Octaprenyl-6-methoxyphenol_c0 C47HT202 0 ostridiudim_dficre_ = RAS
New Model Clostridium_difficile_CD196_2_reconstruction_v1_modified 1049 O cpd03447[cO] 2-Octaprenyl-8-methoxy-1.4-benzoquinone_c0 C47HTO03 0 901 | Clostridiudim_dfficile_CD196_2_RAST.CL
) T
T Metabolit Reacti G 1050 [] |ecpd15862[c0] Prenol-45n teichoic acid-glucose substituted_c0 C476H83BN20467P___ |47 20 | Cesiim Gl S0r e 2 RS
Ype etabolites eactions enes i
— P e a0s 1051 [1 |cpd02083[co] Coproporphyrinogenill_c0 C3BH40N408 4 203 Clostridiudim_dficile_CD196_2_RAST.CI
riginal i
1052 | [ |cpd02295[c0] 1-4-Dihydroxy-2-naphthoate_c0 C1H7O4 4 =¥ |G e Gl s Sl 2 RASTHE]
Modified 1055 1132 905 905 |ligk
1053 1 cpd00030[e0] Mn2+_e0 Mn 2
»
1054 cpd00013[e0] NH3_e0 HAN 1
[ Analyze Model }l [ Close App } [ Add Exchange }l 1055 |:| cpd02570[c0] Parapyruvate_c0 CBHBOB6 -2 - Gene String | |
Metabolite Field Name v ‘ Metabolite String ‘ [1Exact Match Search Metabolites ] [ Edit Metabolite ] [[JExact Match
Select Reaction ID Name Status Formula Lower Bound Upper Bound Subsystem Gene Rule |
r — o ST ToT T T e T T "
1126 O EX_cpd00220... |Exchange for Riboflavin_e0 OK Riboflavin_e0 <=> -1000 1000
1127 O EX_cpd00210... |Exchange for Taurine_e0 OK Taurine_eQ === -1000 1000
1128 O EX_cpd01012 . | Exchange for Cd2+_e0 oK Cd2+_e0 <=> -1000 1000
1129 ] EX_cpd00029... |Exchange for Acetate_e0 OK Acetate_e0 ===» -1000 1000
1130 ] DM_cpd15302... | Demand for glycogen(n-1)_c0 OK glycogen(n-1)_c0 -= 0 1000
1131 O DM_cpd11416... |Demand for Biomass_c0 OK Biomass_c0 -> 0 1000
1132 rxn00004_c0 4-hydroxy-4-methyl-2-oxoglutarate pyruvate-l... | TBD Parapyruvate_c0 <== 2 Pyruvate_c0 -1000 1000 ligk
Reaction Field Reaction ID v ‘ Reaction String [ ]Exact Match [ Search Reactions ] [ Edit Reaction ] [ Remove Reaction ] [ Add Reaction ]
Select Reaction ID | Name Status Formula ‘ Metabolite ID Name Formula Charge ‘
1 ] rxn00001 diphosphate phosphohydrolase OK H20[0] + PPI[0] <=> 2 Phosphate[0] + H+[0] 1 cpd00001 H20 H20 0
2 ] rxn00002 urea-1-carboxylate amidohydrolase OK H20[0] + 3 H+[0] + Allophanate[0] -= 2 CO2[0] + 2 NH3[0] 2 cpd00002 ATP C10H13N5013P3 |-3
3 ] rxn00003 pyruvate:pyruvate acetaldehydetransferase (deca .. |OK CO2[0] + ALCTT[0] <- 2 Pyruvate[0] + H+[0] 3 cpd00003 NAD C21H26N7014P2 | -1
4 ] rxn00004 4-hydroxy-4-methyl-2-oxoglutarate pyruvate-lyas... |OK Parapyruvate[0] <=> 2 Pyruvate[Q] 4 | cpd00004 NADH C21H27NTO14P2 | -2
5 ] rxn00006 hydrogen-peroxide:hydrogen-peroxide oxidoredu... |OK 2 H202[0] -» 2 H20([0] + 02[0] 5 cpd00005 NADPH C21H26NTO17P3 |-4
6 | rxn00007 alpha,alpha-trehalose glucohydrolase OK H20[0] + TRHL[O] -> 2 D-Glucose[0] 6 cpd00006 NADP C21H25N7O17P3 |-3
7 O rxn00008 Mn(ll):hydrogen-peroxide oxidoreductase Cl2 2 H20(0] === H202[0] + 2 H+[0] 7 cpd00007 02 02 0
8 1 rxn00009 GTP.GTP guanylylfransferase OK 2 GTPI0] -= PPI[0] + H+[0] + GppppG[0] h 8 cpd00008 ADP C10H13N5010P2 |-2 T
Reaction Field Reaction ID v ‘ Reaction String I:l [ ] Exact Match Metabolite Field [Metabohte 1D v | | ]Exact Match
Compartment 0 c0 v | Compartment 1 Compartment 2 Metabolite String | | [Search Metabolites




[& MATLAB App = a X

g T h e a n a |yS i S a p p | GEMrefine - Interactive Refinement and Analysis of Genome-Scale Metabolic Reconstructions | | In Silico Fermentation ‘
ium_ ile_ 2| 1) | Blocked Reactions \ | All Reactions \ | Dead-end Metabolites \ | Blocked Metabolites \ | All Metabolites \
atte m ptS to p roto n [ Model Name |Clostrldlum difficile_CD196_2_reconstruction_v1 “
Reaction ID |Name ‘ Formula Metabolite ID ‘ Name |Formula
balance any new
reactions added to
the current version of
t h e m O d e | . Reaction Field |React\on ID v ‘ Reaction String | ‘ Metabolite Field | Metabolite 1D v ‘

° T h t . t t b | . Selected Metaboelite | ‘ Metabolite String | ‘
e n u rl e n a e I S Downstream Metabolite | ‘ | Save Model ‘ Selected Reaction | ‘
. e, ® | . d -t h
I n It I a I Ze WI Nutrient List EX_cpd00053_e0; Exchange for L-Glutamine_e0 ¥ | | Nutrient ID |Name |Minimum Flux ‘FBA Flux Maximum Flux
n u t r‘i e nt u p d ate Nutrient String ‘ | ‘ Search Nutrients ‘
\ Remove Nutrient | \ Clear Nutrients \
Minimum Allowable Growth Rate 0.1 Find Growth Medium
bounds extracted \ )
Nutrient ID Name Uptake Bound
fro m t h e m O d e I . 1 EX_cpd00053_e0 Exchange for L-Glutamine_e0 -1000
o 2 |EX_cpd01262_e0 Exchange for Amylotriose_e0 -1000
[ J T h e C u r‘ re n t n u t rl e nt 3 |EX_cpd00027_e0 Exchange for D-Glucose_e0 1000 Product ID Name Minimum Flux FBA Flux Maximum Flux
4 |EX_cpd00058_e0 Exchange for Cu2+_e0 -1000
M 5 EX_cpd00179_e0 Exchange for Maltose_a0 -1000
ta b I e I S u S e d to 6 EX_cpd00023_e0 Exchange for L-Glutamate_e0 -1000
7 |EX_cpd00393_e0 Exchange for Folate_e0 -1000
p e rfo r m St r u Ct u ra I 8 EX_cpd00176_e0 Exchange for 2-keto-3-deoxygluconate_e0 -1000
9 |EX_cpd00119_e0 Exchange for L-Histidine_e0 -1000
: 10 |EX_cpd00080_e0 Exchange for Glycerol-3-phosphate_e0 -1000
model analysis and < i

| Reset Nutrients | | Check Growth | FVA Percentage
1 59°F [l o . == . A 6:59 PM
Mostly cloudy [l Q Search d 7 S N B E® om0

FBA/FVA calculations.




[¥ MATLAB App = ful X

| GEMrefine - Interactive Refinement and Analysis of Genome-Scale Metabolic Reconstructions | \ In Silico Fermentation |

Model Name Clostridium_difficile_CD196_2_reconstruction_v1 ‘ [| Blocked Reactions | ‘ All Reactions ‘]| Dead-end Metabolites ‘ ‘ Blocked Metabolites ‘ | All Metabolites |
.
[ ) T h t t b I / Reaction ID Name Formula Metabolite ID |Name ‘Formula
e reaction tapie A
481 [n19033_c0 acetyl-CoA corrinoid protein O-acetyltr. . | Acetyl-CoA_c0 + Corrinoid-Fe-S-proteins_c0 <=> CoA_c0 + CO_c0 + Methylate..
Ca n b e O u | a te d 482 [xn20643_c0 thiC (gene name)_c0 S-Adenosyl-L-methionine_c0 + AIR_c0 <=> 2 H+_c0 + Formate_c0 + L-Methioni..
p p 483 |rxn21857_c0 3-oxo-glutaryl-[acp] methyl ester reduc... |H+_c0 + NADPH_c0 + 3-Ketoglutaryl-ACP-methyl-ester_c0 <=> NADP_c0 + 3-H...
. 484 [xn21858_c0 RXN-11477 ¢_c0 3-Hydroxyglutaryl-ACP-methyl-ester_c0 -> H20_c0 + Enoylglutaryl-ACP-methyl-. ..
W It h t h e b | O C ke d 485 [xn21861_c0 3-oxo-pimeloyl-[acp] methyl ester redu... |H+_c0 + NADPH_c0 + 3-Ketopimeloyl-ACP-methyl-esters_c0 <=> NADP_c0 + 3.
486 |mn21862_c0 RXN-11481.c_c0 3-hydroxypimeloyl-ACP-methyl-esters_c0 -= H20_c0 + Enoylpimeloyl-ACP-meth_
' Il model :
re a Ct I O n S O r a m O e rxn21863_c0 RXN-11482.c_c0 H+_c0 + NADPH_c0 + Enoylpimeloyl-ACP-methyl-esters_c0 <=> NADP_c0 + Pi..
Reaction Field eaction ID Reaction String Metabolite Field ‘ Metabolite ID v ‘
.
re a Ct I O n S . | Search Reactions | Selected Metabolite | | Metabolite String ‘ ‘
° A b I O C ke d re a Ct i O n i S Downstream Metabolite ‘ ‘ ‘ Save Model ‘ Selected Reaction ‘ ‘
i n Ca pa b | e Of Ca rryi n g Nutrient List EX_cpd00053_e0; Exchange for L-Glutamine_e0 v ‘ Nutrient ID |Name |Minimum Flux ‘FBA Flux Maximum Flux
Nutrient String ‘ | ‘ Search Nutrients ‘
.
Remove Nutrient Clear Nutrients
flux given the current | | )
. Minimum Allowable Growth Rate 01 | \ Find Growth Medium |
n u t r I e nts . Nutrient ID Name Uptake Bound |
" 1 EX_cpd00053_e0 Exchange for L-Glutamine_e0 -1000
L4 T h e re a Ct I O n ta b I e 2 |EX_cpd01262_e0 Exchange for Amylotriose_e0 -1000
3 EX_cpd00027_e0 Exchange for D-Glucose_e0 -1000 Product ID Name Minimum Flux FBA Flux Maximum Flux
Ca n b e S e a rC h e d 4 EX_cpd00058_e0 Exchange for Cu2+_e0 -1000
5 EX_cpd00179_e0 Exchange for Maltose_e0 -1000
. 6 |EX_cpd00023_e0 Exchange for L-Glutamate_e0 -1000
u SI n g a ny CO | u l I I n 7 |EX_cpd00393_e0 Exchange for Folate_e0 -1000
8 EX_cpd00176_e0 Exchange for 2-keto-3-deoxygluconate_e0 -1000
. .
CO nta I n e d I n t h e 9 |EX_cpd00119_e0 Exchange for L-Histidine_e0 -1000
10 |EX_cpd00080_e0 Exchange for Glycerol-3-phosphate_e0 -1000
ta b I e . | Reset Nutrients | | Check Growth | FVA Percentage
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 The metabolite table
can be populated with
the dead-end e :

w]
X

GEMrefine - Interactive Refinement and Analysis of Genome-Scale Metabolic Reconstructions | | In Silico Fermentation ‘

.
m eta b O | Ite S b I O C ke d Model Name Clostridium_difficile_CD196_2_reconstruction_v1 ‘ ‘ Blocked Reactions ‘ | All Reactions |[‘ Dead-end Metabolites ‘ | Blocked Metabolites ‘ ‘ All Metabolites ‘]
4
- Reaction ID Name Formula | Metabolite ID Name Formula 1\‘
metabolites or all S = -
481 |mxn19033_c0 acetyl-CoA:corrinoid protein O-acetyltr... | Acetyl-CoA_c0 + Corninoid-Fe-S-proteins_c0 <=> CoA_c0 + CO_c0 + Methylate.. 29 [cpd01012[c0] Cdo+ 0 cd
482 |mn20643 _c0 thiC (gene name)_c0 S-Adenosyl-L-methionine_c0 + AIR_c0 <==> 2 H+_c0 + Formate_c0 + L-Methioni.. 30 |cpd15239[c0] Hexadecenoyl-ACP_c0 C27H49N208PRS
. =
m O d e | m eta b O I Ite S 483 |xn21857_c0 3-oxo-glutaryl-facp] methyl ester reduc... | H+_c0 + NADPH_c0 + 3-Ketoglutaryl-ACP-methyl-ester_c0 <=> NADP_c0 + 3-H... 31 |cpd00083[c0] GDP-mannose c0 C16H23N5016P2
. :_(
484 |mn21858 c0 RXN-11477.c_c0 3-Hydroxyglutaryl- ACP-methyl-ester_c0 -> H20_c0 + Enoylglutaryl-ACP-methyl-... 32 |cpd00905[cO] Guanosine 35-bis(diphosphate) c0 G10H12N5017P4
Py Q d d d 485 |mn21861_c0 3-oxo-pimeloyl-[acp] methyl ester redu. . | H+_c0 + NADPH_c0 + 3-Ketopimeloyl-ACP-methyl-esters_c0 ==> NADP_c0 + 3. 32 |cpd11585[c0] L-alanylglycine_c0 GCEH10N203
e a - e n 486 |mn21862 _c0 RXN-11481.c_c0 3-hydroxypimeloyl-ACP-methyl-esters_c0 -> H20_c0 + Enoylpimeloyl-ACP-meth... 34 |cpd00075[cO] Nitrite_c0 NO2
. 487 |mn21863 c0 RXN-11482.c c0 H+_c0 + NADPH_c0 + Enoylpimeloyl-ACP-methyl-esters_c0 === NADP_cO+Pi... QG | cpd00196[c0] Acetylphosphate_c0 C2H305P j‘
I I I Eta b O | Ite I a C kS Reaction Field ‘ Reaction ID v ‘ Reaction String | | [ Metabolite Field | Metabolite ID v ‘ ‘ Search Metabolites ‘]
. . . . . y .
Search Reactions ‘ Selected Metabolite ‘ ‘ [ Metabolite String
reactions either for its i
Downstream Metabolite ‘ ‘ | Save Model | Selected Reaction | ‘
. .
pl’OdUCtIOﬂ or Its
Nutrient List EX_cpd00053_e0; Exchange for L-Glutamine_e0 v | Nutrient ID |Narne ‘Minimum Flux |FBA Flux |Maximum Flux
.
CO n S u I N pt I O n . BlutientSuing | | \ Search Nutrients |
- | Remove Nutrient | ‘ Clear Nutrients |
* A blocked metabolit
OC e e a O I e Minimum Allowable Growth Rate 0.1 | \ Find Growth Medium |
cannot be produced or betomd |
p 1 EX_cpd00053_e0 Exchange for L-Glutamine_e0 -1000
2 EX_cpd01262_e0 Exchange for Amylotriose_e0 -1000
Ca n n Ot b e CO n S u I I I e d 3 |EX_cpd00027_e0 Exchange for D-Glucose_e0 -1000 Product ID Name Minimum Flux FBA Flux Maximum Flux
4 EX_cpd00058 _e0 Exchange for Cu2+_e0 -1000
ive n t h e C u r re nt 5 EX_cpd00179_e0 Exchange for Maltose_e0
g 6 |EX_cpd00023_e0 Exchange for L-Glutamate_e0
. 7 |EX_cpd00393_e0 Exchange for Folate_e0
n u t r I e nts ° 8 EX_cpd00176_e0 Exchange for 2-keto-3-deoxygluconate_e0
9 EX_cpd00119_e0 Exchange for L-Histidine_e0 1000
[ Th e m eta b O I ite ta b | e 10 |EX_cpd00080_e0 Exchange for Glycerol-3-phosphate_e0 -1000 .
Reset Nutrients ‘ | Check Growth | FVA Percentage

can be searched using
any column contained
in the table.

A T dx @
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* Any metabolite from
the metabolite table

4 MATLAB App — a %
Ca n b e S e I e Cte d to GEMrefine - Interactive Refinement and Analysis of Genome-Scale Metabolic Reconstructions ‘ | In Silico Fermentation ‘
. . Model Name Clostridium_difficile_CD196_2_reconstruction_v1 | ‘ Blocked Reacticns ‘ ‘ All Reactions ‘ ‘ Dead-end Metabolites ‘ | Blecked Metabolites | | All Metabolites |
find all associated 7 ; \ :
Reaction ID Name Formula Metabolite ID Name Formula
. 1 mn00875_c0 Butanoyl-CoA:acetate CoA-transferase... |Acetate_c0 + Butyryl-CoA_c0 -> Acetyl-CoA_c0 + Butyrate_c0 14 |cpd00086[c0] Propionyl-CoA_c0 C24H36N70O17P3S -
re a Ct I O n S . 2 |xn00994_c0 Butanoyl-CoA:acetoacetate CoA-transf... | Acetoacetyl-CoA_c0 + Butyrate_cO -> Butyryl-CoA_c0 + Acetoacetate_c0 l 15 |cpd00120[c0] Butyryl-CoA_c0 C25H3ENTO17P3S l
3 [mn00874_c0 butanoyl-CoA:acetyl-CoA C-butanoylira... | Acetyl-CoA_c0 + Butyryl-CoA_c0 === CoA_c0 + 3-Oxohexanoyl-CoA_c0 16 |cpd11434[c0) fai2coa cO C38HB5NTO17P3S
o 1
® A ny re a Ct I O n fro m t h e \ 4 |mxn00871_c0 butanoyl-CoA:phosphate butanoyltransf... | Phosphate_c0 + Butyryl-CoA_c0 -= CoA_c0 + Butanoylphosphate_c0 17 | cpd15238[c0] Hexadecenoyl CoA _c0 C3THBINTO17P3s
18 | cpd01335[c0] Qctanoyl-CoA_c0 C29H48N7017P3S
. b | b 19 |cpd03119[c0] 3-Oxodecanoyl-CoA_c0 C31H48N7018P3s
re a Ct I O n ta e Ca n e 20 |cpd01695[cO] Myristoyl-CoA_c0 C35H58N7017P3S
S e I e Cte d to fi n d a | | Reaction Field | Reaction ID v | Reaction String ‘ ‘ Metabolite Field | Name v | | Search Metabolites |
| Search Reactions | [ Selected Metabolite cpd00120[c0] ‘ ‘ Associated Reactions m Metabolite String |:::a | | Set Downstream |

associated

Downstream Metabolite

pr—

cpd00211[c0] | ‘ Check Pathway J] t Save Model J [Selected Reaction | I

. 4 Pathway - X
I I l eta b O I Ite S . Nutrient List EX_cpd00053_e0; Exchange for L-Glutamine_e0 ‘Minimum Flux ‘FBA Flux |Maximum Flux
U The maximal pathway flux between the selected and downsiream melaboliles
. Nutrient String ‘ | | is 0.82165 mmoligDW/h
* Any two metabolit
Continue
ny two metabolites ——
i n t h e m eta b O | ite Minimum Allowable Growth Rate 0.1 | | Find Growth Medium ]
Nutrient ID Name Uptake Bound ‘
.
ta b | e Ca n b e d efl n e d 1 |EX_cpd00053_e0 Exchange for L-Glutamine_e0 -1000
2 |EX_cpd01262_e0 Exchange for Amylotriose_e0 -1000
3 EX_cpd00027_e0 Exchange for D-Glucose_e0 -1000 Product ID Name Minimum Flux FBA Flux Maximum Flux
a S S e I e Cte d a n d 4 EX_cpd00058_e0 Exchange for Cu2+_e0 -1000
5 EX_cpd00179_e0 Exchange for Maltose_e0 -1000
d OW n St r'e a m 6 |EX_cpd00023_e0 Exchange for L-Glutamate_e0 -1000
7 |EX_cpd00393_e0 Exchange for Folate_e0 -1000
. 8 |EX_cpd00176_e0 Exchange for 2-keto-3-deoxygluconate_e0 -1000
I I l eta b O I Ite S to 9 EX_cpd00119_e0 Exchange for L-Histidine_e0 -1000
10 |EX_cpd00080_e0 Exchange for Glycerol-3-phosphate_e0 -1000

CalCUIate the maXimaI | Reset Nutrients || Check Growth | FVA Percentage
pathway flux between prgz = o . A
the metabolites.

Mostly sunny




The nutrient list
contains all
metabolites with
exchange reactions
and can be searched.
Nutrients can be
added to or removed
from the nutrient
table.

The update bound of
any nutrient in the
nutrient table can be
changed.

[4 MATLAB App

GEMrefine - Interactive Refinement and Analysis of Genome-Scale Metabolic Reconstructions

In Silico Fermentation

Model Name

Clostridium_difficile_CD196_2_reconstruction_v1

| ‘ Blocked Reactions | | All Reactions

Dead-end Metabolites

‘ ‘ Blocked Metabolites ‘ ‘

All Metabolites

Reaction ID Name Formula Metabolite ID Name Formula |
1 xn00875_c0 Butanoyl-CoA:acetate CoA-transferase . | Acetate_c0 + Butyryl-CoA_c0 -» Acetyl-CoA_c0 + Butyrate_c0 14 | cpd00086[cO] Propionyl-CoA_c0 C24H3BN7O17P3S o
2 |xn00994_c0 Butanoyl-CoA:acetoacetate CoA-transf... | Acetoacetyl-CoA_cO + Butyrate_c0 -> Butyryl-CoA_c0 + Acetoacetate_c0 15 |cpd00120[cO] Butyryl-CoA_cD C25H3ENTO17PAS
3 xn00874_c0 butanoyl-CoAacetyl-CoA C-butanoyltra . | Acetyl-CoA_c0 + Butyryl-CoA_cO <=> CoA_c0 + 3-Oxohexanoyl-CoA_c0 16 |cpd11434[c0] fa12coa c0 C38HB5NTO17P3S
4 |xn00871_c0 butanoyl-CoA phosphate butanoyltransf. . | Phosphate_c0 + Butyryl-CoA_c0 -> CoA_c0 + Butanoylphosphate_c0 17 | cpd15238[c0] Hexadecenoyl-CoA_c0 CaTHBINTO17P3S
18 |cpdD1335[c0] Octanoyl-CoA_c0 C29H4BNTO17P3S
19 |cpd03119[c0] 3-Oxodecanoyl-CoA_c0 C31H48N70O18P3S
20 | epd01695[c0] Iyristoyl-CoA_cO C35HE8NTO17P3S
-
Reaction Field | Reaction 1D v | Reaction String | | Metabolite Field ‘ Name v ‘ ‘ Search Metabolites |
Search Reactions ‘ Selected Metabolite ‘ cpd00120[c0] | | Associated Reactions | Metabolite String ‘ coa ‘ ‘ Set Downstream |
Downstream Metabolite | cpd00211[c0] | ‘ Check Pathway | | Save Model | Selected Reaction ‘ ‘
Nutrient List \Ex_cnd00027_e0: Exchange for D-Glucose_e0 v | Nutrient ID |Name ‘Minimum Flux |FBA Flux ‘Maximum Flux
Nutrient String glucose ‘ Search Nutrients |
| Remove Nutrient | ‘ Clear Nutrients |
Minimum Allowable Growth Rate ‘ 01] | Find Growth Medium |
Nutrient ID Name Gptake Beound \ |
1 EX_cpd00053_e0 Exchange for L-Glutamine_e0 -1000
2 EX_cpd01262_e0 Exchange for Amylotriose_e0 -1000
3 EX_cpd00027_e0 Exchange for D-Glucose_e0 -10 | Product ID Name Minimum Flux FBA Flux Maximum Flux
4 EX_cpd00058_e0 Exchange for Cu2+_e0 -1000
5 EX_cpd00179_e0 Exchange for Maltose_e0 -1000
6 EX_cpd00023_e0 Exchange for L-Glutamate_e0 -1000
7 EX_cpd00393_e0 Exchange for Folate_e0 -1000
8 EX_cpd00176_e0 Exchange for 2-keto-3-deoxygluconate_e0 -1000
9 EX_cpd00119_e0 Exchange for L-Histidine_e0 -1000
10 |EX_cpd00080_e0 Exchange for Glycerol-3-phosphate_e0 -1000 )
A - - hd
Reset Nutrients ‘ | Check Growth | ‘ Accept Nutrients | FVA Percentage

65°F

Mostly cloudy

4:58 PM

9/30/2026




The growth rate for the

.
current nutrient table I
GEMrefine - Interactive Refinement and Analysis of Genome-Scale Metabolic Reconstructions | | In Silico Fermentation |
Ca n b e Ca | C u | ate d ° Model Name Clostridium_difficile_CD196_2_reconstruction_v1 | | Blocked Reactions ‘ | All Reactions | | Dead-end Metabolites | | Blocked Metabolites | | All Metabolites |
.
I h e n u t r‘l e nt ta b | e Ca n Reaction ID Name Formula Metabolite ID Name Formula |
1 xn00875_c0 Butanoyl-CoA:acetate CoA-transferase... | Acetate_c0 + Butyryl-CoA_c0 -> Acetyl-CoA_cO + Butyrate_c0 14 |cpd00086[cO] Propionyl-CoA_c0 C24H36N7O17P3S o
2 rxn00994_c0 Butanoyl-CoA:acetoacetate CoA-transf... | Acetoacetyl-CoA_c0 + Butyrate_c0 -> Butyryl-CoA_c0 + Acetoacetate_cO 15 |cpd00120[c0] Butyryl-CoA_cO C25H38NTO1TP3S
b e C I e a re d a n d a S e a rC h 3 [mxn00874_cO butanoyl-CoA:acetyl-CoA C-butanoyltra... |Acetyl-CoA_c0 + Butyryl-CoA_c0 <=> CoA_c0 + 3-Oxohexanoyl-CoA_c0 16 |cpd11434[c0] fal2coa_c0 C38HB5N70O17P3S
4 |xn00871_c0 butanoyl-CoA:phosphate butanoyltransf... | Phosphate_c0 + Butyryl-CoA_c0 -> CoA_c0 + Butanoylphosphate_c0 17 |epd15238[c0] Hexadecenoyl-CoA_c0 C3THE1NTO17P3S
. .
fo r‘ a m I n I m a | g r‘o Wt h 18 |cpd01335[c0] Qctanoyl-CoA_c0 C29H46N7017P3S
% Growth _ % ‘19 cpd03119[c0] 3-Oxodecanoyl-CoA_c0 C31H48N7018P3S
d . d 20 |cpd01695[c0] Myristoyl-CoA_c0 C35H58N7017P3S
I I le Iul I l attel I lpte L] v Growth rate = 28 2467 1/h
Reaction Field | Reaction ID v | Reaction String Metabolite Field | Name v | | Search Metabolites |
. . .
I h e I I ' I n I I I la I m ed I u I I ' Search Reactions | Selected Metabolite |:p'\31i14‘ ; Metabolite String |czza | | Set Downstream |
Downstream Metabolite | | Check Pathway J [ Save Model ] Selected Reaction | |
Nutrient List EX_cpd00053_e0; Exchange for L-Glutamine_e0 v | Nutrient ID |Narne ‘ Minimum Flux ‘FBA Flux |Maximum Flux
.
g rO Wt h ra te exce e d I n g Nutrient String ‘ ‘ ‘ Search Nutrients |
t h e i n i u Va | u e | Add Nutrient ‘ ‘ Clear Nutrients |
I I l I I l I I l * [ Minimum Allowable Growth Rate 01] | Find Growth Medium |
.
'he nutrient table can men T N metens |
1 EX_cpd00058_e0 Exchange for Cu2+_e0 \ -1000
. . 2 EX_cpd00007_e0 Exchange for 02_e0 -1000
b e re S et to t h e O r I g I n a I 3 |EX_cpd00009_e0 Exchange for Phosphate_e0 Product ID Name Minimum Flux FBA Flux Maximum Flux
4 EX_cpd00129_e0 Exchange for L-Proline_e0
ta b I e 5 EX_cpd10515_e0 Exchange for Fe2+_e0
° 6 EX_cpd00156_e0 Exchange for L-Valine_e0
7 EX_cpd00063_e0 Exchange for Ca2+_e0
Once accepted, the N T
9 EX_cpd00104_e0 Exchange for BIOT_e0
H H N0 |EX_cpd0004s_e0 Exchange for Sulfate_e0 1000
current nutrient table IS | A~—_ -
| Reset Nutrients ‘ [ Check Growth ] ‘ Accept Nutrients |] FVA Percentage 100

used for all
calculations.
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[ ) F BA/ FVA Ca n b e GEMrefine - Interactive Refinement and Analysis of Genome-Scale Metabolic Reconstructions | | In Silico Fermentation ‘
. | X

4] Figure 100 - O
e rfo r m e d S i n t h e Model Na file Edit View Insert Tools Desktop Window Help 1] l All Reactions | | Dead-end Metabolites | | Blocked Metabolites | | All Metabolites |
p u g Rea1.J_j cgdde @ D E [ E Metabolite ID Name Formula ‘
. 1 |nmd = _c0 + Butyrate_c0 14 | cpd00086[cO] Propionyl-CoA_c0 C24H3BNTO17P3S -
C U r re nt n Ut r I e nt 2 |mxnQ g0 y1-CoA_c0 + Acetoacetate_c0 15 | cpd00120[c0] Butyryl CoA_c0 C25H3BNTO17P3S
3 |mng ::’ P ? o oo | €0 + 3-Oxohexanoyl-CoA_c0 16 | cpd11434[c0] fal2coa_co C38HE5NTO17P3S
u pta ke b O u n d S to 4 |mnQ E + Butanoylphosphate_c0 17 | cpd15238[c0] Hexadecenayl-CoA_c0 C3THBINTO17P3S
E - 1 18 |cpd01335[c0] Octanoyl-CoA_c0 C29H46NTO17P3S
d . E i ! L L L ! L ! L 19 |cpd03119[c0] 3-Oxodecanoyl-CoA_c0 C31H48N7018P3S
p ro u C e a n ut rl e n t - o@ue e o Gwcﬁ\:;\ \_Pro\‘ﬂe;\ogpha*\’\_e‘-‘c\(gs \La“\\f‘f’sg’\%l%cme- Sske\ne—eo 20 |cpd01695[c0] Myristoyl-CoA_c0 C35H58N7O17P3S .

change acha Eﬁc\r\aﬂg_ nand Eﬁchange Eﬁc\:\g‘gﬁaﬂg@‘g ange

u pta ke ta b | e an d a P utient | | Metabolite Field [ Name v| | Search Metabolites |

z
Se 215 ! ! ! ! ! B :I [ Associated Reactions | Metabolite String |::3a | | Set Downstream |
i D
p ro d u Ct S e C ret I O n Down é 10 L FVAbounds | | j [ Save Model | Selected Reaction | |
— E 5 1
ta b | e . Nutrient 3 0 . T ES v | Nutrient ID Name Minimum Flux FBA Flux Maximum Flux ~
o
Lo H?'ﬁ ‘Fo:m’ﬂ*‘ ot hce\ﬁt? \-GE‘»‘(\’E’“O;?,S;eSC\“i“e?h\o“\“eéommﬁte'eo 7‘ 1 |EX_cpd00027_e0 Exchange for D-Glucose_e0 -5.0000 -5.0000 -5.0000
ang e 10! of e 107 & for e ot L
° T h e p e rc e nt a ge Of t h e P nand® ¢ crand® E}chaf‘échan% ﬁchangﬁgd\ nge 2 |EX_cpd00058_e0 | Exchange for Gu2+_e0 00012 00012 00012
Product ‘ 3 EX_cpd00007_e0 Exchange for O2_e0 -0.0046 -0.0046 -0.0046
. Minimum Allowable G Rate ‘ 0 | l Find Growth Medium ‘ 4 EX_cpd00009_e0 Exchange for Phosphate_e0 -0.2142 -0.2142 -0.2142
l I l aX I I I I a g rOW ra e 5 EX_cpd00129_e0 Exchange for L-Proline_e0 -1.0000 02513 -0.2512
Nutrient ID Name Uptake Bound ‘ 6 |EX_cpd10515_e0 Exchange for Fe2+_e0 -0.0050 -0.0049 -0.0049
u S e d fo r' FVA 12 |EX_cpd00099 e Exchange for Cl-_e0 1000 - I\ 7 |EX_cpd00156_e0 Exchange for L-Valine_e0 -0.0554 -0.0554 -0.0554 -
12 |EX_cpd00322_e0 Exchange for L-Isoleucine_e0 -1 - S
. 14 |EX_cpd00030_e0 Exchange for Mn2+_e0 1000 Product ID Name Minimum Flux FBA Flux Maximum Flux
Ca | C U I at I O n S Ca n b e 15 |EX_cpd00149_e0 Exchange for Co2+_e0 1 Growth rate 0.1720 0.1720 0.1720
16 |EX_cpd00085_e0 Exchange for L-Tryptophan_g0 -1 2 |EX_cpd00023_e0 Exchange for L-Glutamate_e0 0 0 0.7488
C h a n g e d 17 |EX_cpd00107_e0 Exchange for L-Leucine_e0 4 3 |EX_cpd00229_e0 Exchange for Glycolaldehyde_e0 0.0037 0.0037 0.0037
L]
18 |EX_cpd00205 el Exchange for K+ _e0 1000 4 |EX_cpd00001_e0 Exchange for H2O _e0 11.5657 12.3146 15.8868
° T h . k 19 |EX_cpd00027_e0 Exchange for D-Glucose_e0 5 5 |EX_cpd15378_e0 Exchange for 4-Hydroxy-benzylalcohol_e0 | 0.0012 0.0012 0.0012
e n u t r I e nt u pta e 20 |EX_cpd00033_e0 Exchange for Glycine_e0 -1 6 |EX_cpd00118_e0 Exchange for Putrescine_e0 0.0900 0.0901 0.0901
21 | EX_cpd00084_e0 Exchange for L-Cysteine_e0 r I\ 7 EX_cpd00363_e0 Exchange for Ethanol_e0 0 3.5720 43211 S

an d p o d u Ct secC ret i on | Reset Nutrients | | Check Growth | FVA Percentage ‘ 100] | Perform FVA | | Plot Fluxes |
fluxes can be plotted. u _ e T
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[4 MATLAB App

GEMrefine — A MATLAB Application for Refinement and Analysis of Metabolic Reconstructions

GEMrefine - Interactive Refinement and Analysis of Genome-Scale Metabolic Reconstructions

In Silico Fermentation

Model List [Clustridiumid\fﬁcileiCm96727recunslruc|ion7v1 v ‘ Select Metabolite ID Name Formula Charge Gene ID ‘
S SR ! 1 O cpd00443[c0] ABEE_c0 CTHBNO2 -1 - 1 [Clostridiudim_dfficile_CD196_2_RAST.GI ~
2 ] cpd02920[c0] 2-Amino-4-hydroxy-6-hydroxymethyl-7-8-dihydropteridin_.. | CTHON5SO8P2 -2 2 |Clostridiudim_dfficile_CD196_2_RAST CL
New Model ‘ ‘ 3 ] cpd00012[c0] PPi_c0 HO7P2 -3 3 Clostridiudim_dfficile_CD196_2 RAST.CL
4 []  |cpdoo067[c] H+_c0 H 1 4 |Clostridiudim_dfficile_CD196_2_RAST CI
Type LLEESAD R=rEmD o= 5 [0 |cpdoossaico) Dinydropteroate_c0 G14H13NBO3 K 5 |Glostridiudim_dfficile_CD196_2_RASTCI
Griginal 1084 nan so4 6 [] | cpdo011dico] IMP_cO C10H1IN408P 2 & |Clostridiudim_dfiicile_CD186_2_RAST.CL
7 O cpd00103[c0] PRPP_c0O C5HI014P3 4 7 |Clostridiudim_dfficile_CD196_2_RAST.CL v
3 ] cpd00226[c0] HYXN_c0 C5H4N4O 0 d b
{ Analyze Model ] { Close App J Add Exchange 9 [l cpd00022[c0] Acetyl-CoA_c0 C23H3ANTO7P3S |4 ~| Gene String | ‘
Metabolite Field @} Metabolite String []Exact Match Edit Metabolite Save Metabolite [JExact Match
Select Reaction ID Name Status Formula Lower Bound Upper Bound Subsystem Gene Rule ‘
1 I:‘ xn01452_c0 (S)-3-Hydroxybutanoyl-CoA'NADP+ oxidored... | OK H+_c0 + NADPH_c0 + Acetoacetyl-CoA_c0 -» NADP_c0 + (S)-3-Hydroxybutyryl-__. |0 1000 Clostridiudim_dfficile... =
2 ] ~xn00172_c0 Acetate:CoA ligase (ADP-forming)_c0 OK Acetyl-CoA_c0 + ADP_c0 + Phosphate_c0 -> CoA_c0 + ATP_c0 + Acetate_c0 0 1000 Clostridiudim_dfficile .
3 I:‘ xn02168_c0 (3R)-3-Hydroxybutanoyl-CoA hydro-lyase_c0 OK (R)-3-Hydroxybutanoyl-CoA_cQ <== H20_c0 + Crotonyl-CoA_c0 -1000 1000 ( Clostridiudim_dfficil .
4 ] xn00545_c0 ATP:D-fructose-6-phosphate 1-phosphotrans._. | OK ATP_c0 + D-fructose-6-phosphate_c0 -> Ht+_c0 + ADP_c0 + D-fructose-1,6-bisph... |0 1000 Clostridiudim_dfficile_.
5 I:‘ rxn05040_c0 D-ribulose 5-phosphate formate-lyase (L-3,4-... | OK D-Ribulose5-phosphate_c0 -» H+_c0 + Formate_c0 + 3-4-dihydroxy-2-butancne4... |0 1000 Clostridiudim_dfficile..
6 ] xn06493_c0 dihydrolipoylprotein:NAD+ oxidoreductase_c0 | OK NAD_cO + Dihydrolipolprotein_c0 <=> H+_c0 + NADH_cO + Lipoylprotein_c0 -1000 1000 Clostridiudim_dfficile_.
7 O xn00568_c0 NIRBD-RXN.c_c0 oK § H+_c0 + 3 NADH_cO + Nitrite_c0 -» 2 H20_c0 + 3 NAD_c0 + NH3_c0 0 1000 ( Clostridiudim_dfficil...
2 (| rnNRG71 e NADH dehudranenase imenaniinnone-8 & 0 0K H+ c0 + NADH e + Menaouinone 8 o0 -> NAD o) + Menaoninal 8 cfl n 1000 { Clostridindim dfficil
Reaction Field Reaction ID v ‘ Reaction String ‘ [T]Exact Match Edit Reaction Save Reaction
Select Reaction ID | Name Status Formula Metabolite ID Name Formula Charge ‘
1 | rxn00001 diphosphate phosphohydrolase OK H20[0] + PPi[0] <=> 2 Phosphate[0] + H+[0] = 1 cpd00001 H20 H20 0 =
2 | xn00002 urea-1-carboxylate amidohydrolase OK H20[0] + 3 H+[0] + Allophanate[0] -> 2 CO2[0] + 2 NH3[(] 2 |cpd00002 ATP C10H13N5013P3 |-3
3 D xn00003 pyruvate pyruvate acetaldehydetransferase (deca... |OK CO2[0] + ALCTT[0] <- 2 Pyruvate[0] + H+[0] 3 cpd00003 NAD C21H26N7014P2 | -1
4 O rxn00004 4-hydroxy-4-methyl-2-oxoglutarate pyruvate-lyas. .. |OK Parapyruvate[0] <==> 2 Pyruvate[0] 4 | cpd00004 NADH C21H27TN7014P2 |-2
5 D xn00006 hydrogen-peroxide:hydrogen-peroxide oxidoredu... |OK 2 H202[0] -» 2 H20[0] + 02[0] 5 cpd00005 NADPH C21H2BN7O17P3 |-4
6 | xn00007 alpha alpha-trehalose glucohydrolase OK H20[0] + TRHL[0] -> 2 D-Glucose[0] 6 |cpd00006 NADP C21H25N7017P3 |-3
7 | rxn00008 Mn(ll):hydrogen-peroxide oxidoreductase Ccl:2 2 H20[0] === H202[0] + 2 H+[0] 7 |cpd00007 02 02 0
1 rxn00009 GTP:GTP quanylyltr OK 2 GTP[0] -> PPi[0] + H+[0] + GppppG[01 e cpd00008 ADP C10H13N5010P2 |-2 e
Load Databa: Ch Reaction Field Reaction ID v ‘ Reaction String l:| ["] Exact Match Metabolite Field [Metabuhle ID v | ["] Exact Match
Specify Reaction Compartment 0 Compartment 1 Compartment 2 Set Compartments Add To Model Metabolite String | | [SEaFCh MElabD"léS}

Visit insilicofermentation.com for more information about GEMrefine and

instructions for downloading the app
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