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Flux Balance Analysis of Synechocystis sp. PCC 6803 for D-lactate production under mixotrophic conditions
Findings and progress thus far
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16 — for 1 = -.1:-.1:-1
17 — x=x+1;
18 — y = 0
19 — for 7] = -.05:-.05:-.5
20 — y=y+1;
21 zmodel = changeRxnBounds (model DZ2tex 1 )
22 zmodel = changeRxnBounds (model LCtex'}, 7. 3 ')
23 — model = changeRxnBounds (model, {'EX oZ e'},-1000,"1")
24 — model = changeRxnBounds (model, {'EX col e'}, i, 'b')
25 — model = changeRxnBounds (model, {'EX ac e'}, 7, 'b')
26
27 — model = changeCbjective (model, {'BICMASS Ec SynRuto'});
28 — FEBLsolutionl = optimizeCbModel (model, 'max'):;
29 sFBAsolutionl = relaxFBA (mode, relaxOption);
30 — FBAsolutionl.f; % value of objective function (model.c'*F
31 — FBAsolutionl.v; % optimal solution wvector
32 = fluxData = FBAsolutionl.w;

Obstacles

-Learning FBA programming
-Conceptual understanding of metabolic pathways
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CITt kt -0.525
Htex -3.05
EX mal L e 0.9875
HEX1 0.85
H20tpp 0.5125
CYClbZpp syn 1.55
ATPS4rpp 1 0.7902
NDH1 4pp 1
NDH1 Zp 0.55
PFK 3 0.6875
CBFCpp 1.55
fx >>

Fluxes of certain reactions computed
(mmol * gDW * hrl)

Biomass and lactate production per CO, and acetate injection (in progress)

Spreadsheet of metabolic reactions used in code
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rxn

'ATPM'

'CRBNTD'

'NH3c'

'MGDGE 160"
'MGDGE161’
'MGDGE180'
'MGDGE181'
'MGDGE181_9'
'MGDGE182 9 12'
'MGDGE183 6 9 12'
'MGDGE183 9 12 _15'
'MGDGE184 6 9 12 15'
'HSERTA'

'DDPA

'AHSERL2'

'DHQS’

'DHQTY

rxn name
'ATP maintenance requirement’
'H2CO3 dissociation’
"Ammomnium proton dissociation'

'1,2-diacylglycerol 3-beta-D-glucose epimerase(n-C16 0
'1,2-diacylglycerol 3-beta-D-glucose epimerase(n-C16 1)’

'1,2-diacylglycerol 3-beta-D-glucose epimerase(n-C18 0

'"1,2-diacylglycerol 3-beta-D-glucose epimerase(n-C18 1

'"1,2-diacylglycerol 3-beta-D-glucose epimerase(n-C18 2

'1,2-diacylglycerol 3-beta-D-glucose epimerase(n-C18 3

'"1,2-diacylglycerol 3-beta-D-glucose epimerase(n-C18 3

)
)
)
)
'1,2-diacylglycerol 3-beta-D-glucose epimerase(n-C18 1)’
)
)
)
)

'"1,2-diacylglycerol 3-beta-D-glucose epimerase(n-C18 4
'Homoserine O trans acetylase'
'3-deoxy-D-arabino-heptulosonate 7-phosphate synthetase’
'O acetylhomoserine thiol lyase'

'3-dehydroquinate synthase'

'3-dehydroquinate dehydratase, irreversible'
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1 |optimal current rXxn name

2 -0.5 -0.5 "ATP maintenance reguirement’

3 0 0 '"H2CO3 dissociation'
met 4 0 0 '"Ammomnium proton dissociation’
:E:SEEE—E: 5 | 3.53E-06 3.53E-06 "1,2-diacylglycerol 3-beta-D-glucose
'23::lmph;|_c' 6 |-3.08E-05 -3.08E-05 "1,2-diacylglycerol 3-beta-D-glucose |
lipidX_c' [/ | 0.000866 0.000866 '1,2-diacylglycerol 3-beta-D-glucose
'25aics_c' a8 0 0 "1,2-diacylglycerol 3-beta-D-glucose |
‘orn_c' 9 | 6.51E-05 6.51E-05 '1,2-diacylglycerol 3-beta-D-glucose
25dhpp_c’ 10 | 0.00284 0.00284 '1,2-diacylglycerol 3-beta-D-glucose
EES:E_L;C;' 11 0 0 "1,2-diacylglycerol 3-beta-D-glucose |
.Eaao%_ob;. 12 | 0.00269 0.00269 "1,2-diacylglycerol 3-beta-D-glucose |
"2ahbut ¢’ 13 0.00015 0.00015 '1,2-diacylglycerol 3-beta-D-glucose
'2ahhmd ¢’ 14 | 0.00269 0.00269 '"Homoserine O trans acetylase’
"2ahhmp_c' 15| 0.00015 0.00015 '3-deoxy-D-arabino-heptulosonate 7
glcglycp_c’ 16 0 0 'O acetylhomoserine thiol lyase'
:z:zz::z—:]: 17 | 0.008524 0.008524 '3-dehydroquinate synthase'
'glﬂ:gl‘p’c:e' 18 0.002 0.002 '3-dehydroquinate dehydratase, irrev

0.00015 'Adenosylmethionine decarboxylase'

19 | 0.00015

Comparing optimal fluxes with calculated results
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