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S1. Supplementary figures

Figures S1, S2 and S3 show metabolic maps for the WT, KO and DKO strains, respectively. The
maps were created with Escher [1].

References

[1] Zachary A. King, Andreas Dréger, Ali Ebrahim, Nikolaus Sonnenschein, Nathan E. Lewis, and
Bernhard O. Palsson (2015) Escher: A web application for building, sharing, and embedding
data-rich visualizations of biological pathways, PLOS Computational Biology 11(8): €1004321.
doi:10.1371/journal.pcbi. 1004321



! EX_ GLC " EX_GLY | Ex_xyL | EX_ARB
gicle] © © 9glvlel xylfelg @arble]
e ! GLYt { Xxyee | ARBt
gicfc] xyl[c] ® el ® arb[c]
C, 2
.;:;:a nadph(.. XYL1 nndn[c}, o hic]
F1 nadplc].
adp(c] , nadolelnie;  GND « nadpfc]
hic] * js-pgc[n:] ;a.dph[d rib5p[c] xyol[c]lg ool u[ ’ arolfc]
gép[c] e ‘ ’ < 2 nadic] XDH. LXR . LAD
IP h2o[c] nadphfc]” 7 - Iwz[c% PE}\I:KII n am.[r,: o hlc] nadnfc] s hlc]
! xusplc] g 1 ; rsple] | XKgf‘ 1 d-xu[c] - @ xufc]
fép[c] Y 3 " gl [cpadphic]
| 7 nadplc}? h2ofc] adpfc,
atplc] @ s7plc] | sl AT ’4'/=Ex H
‘adplc. -
PFK1 FBPI NOM ® glyic] atpc.
atp[c] o
adP[c]- + h2ofc] taglc] Al TA GEX
M ri® hic] o - .
adp[d] o2t
ety rael 7 GUTL 02/t e EX_02
FBA1 el frez) - ohzelc] ] hle]
° pited,. PIth ¢ " pife] EX_Pi
/ dhaghc] glyc3ple) : C51 SU;.:{I#L?I?Enad,mﬂlj”'l ctmmm T
gaplc] ® TPI1 radhim] fadrm] : - nadp, atp[c, sodfe]
nad[c]e opilc] GUT2 "T‘]‘ c16-paifc] % g,.-——. ctmm EX_SO4
TDH adpic]  hie) H20t h2oe] EX_H20
2, s
hicle o nedhfe] ':,',%?. v :f;,f:}‘] pifc] h20C o s ©
13-pafcl h2ofc] |~ """12{15 peost. IJ-ICO3eq COZExcretionoz[eJ EX_CO02
adp[c]e c7[@ . gnadphfc] ico3{c. .tw 5(:]
nadg/cALD, h[cj'za[ < ACS¥ heodfc] © atpfc] hréy ®h20,
pot e o o EX NH4
3-pglc]® g 2 fc] . atet] ‘] adprcj ACL1 hic
i PDC1 h’zn(clnadph[c]""!ﬁammpwq VG a““,c]( SPLET  madhfe]
na  PCK1
2-palc]® o™ o atp[c] py%
ENO1 add§ O] Il o o pife] ok
h2o[c]* h2o[c]
pep[c] @ adp[c] A ’%7!1[:] ° coajc}
h(c]»{‘ , madc]
PYK1 o nadphfc]co2(cInadpre]
pyrlcl 1 FRD }. malfc]
o hlc] s:“[c G umigly o coafc]
’ il f
MPYRC| it hdre] 'lrciadh[c] ofchref . - fccoa[c] )
pyr[m] MLS1-2 ‘AZo[c]. ICcL1-2
coa[m]. nad[m] gix{c]
MAE1 3 ¥l nadph[m PDB
© co2[mdy; onadh{m]
 nadpgmy3<€O%m CITL contmi  marmie < MCTL, o citrmi
h[c]NDhE[f" Jpitm] oaa[m], h2o[m] ) ' cit{c] @ @ malfc] )
P * adolm] St citfm] (e MCT2, o icircs Biomass_Eqn
atpim ... A, >—< i
nad[‘mf"ln[m] nadﬂl'u[m} onad{m] . Icl[m]. SFT ® citfm] o nadhfc]
maif@)  MDH1 ) succfe] @ saccim] ' coatm]
wer P o Qe o ot 0 GFOWEhEX
2 FUM. oh2ofm] o nad(m coa[cb coa[m] biomassc]
wpm] IDP1 IDH1 AT2° b
fad[m]H2olm]fadh (1 s i q;f‘ / m;[.,,fcm]MSAA @ accoajc] o pifc]
SDH1-2 fumimj % o fadhlm] nadenLm “onadnfni] hIml, Threr Y hret
‘}S '“";’;,{[m]p’[mmz[”? akgm] OO ® osald) « nadp(c]
SDi nad[m] ” DCTMal o nadpfm]
succ) D, pil o pifm]
g su;cn:u? ]1 malfm] @ = esevo @ malfc] « coalc]
LSC1-2%dpim] pitcMDCTSUGE o
nad[m] , h2o[m] o co2[m]s 02[m] o atplm]succlm, ® succfc] %
aechicl adp[cl®  ,hic] akgtmy; AKGEm awadpk]
NNShuttle 02t ATP: l'.l e el el
m 'm
adp(m] o Hgay 2Ll atole]  ADK1-2
nadh[m] 3 whlmi e s adpfc]

o nadfc] Th2ofc]  co2fc] o 02[c]
H20tm cO2tm

« atp[c]

amplc]

Figure S1: Flux distribution resulting from FBA optimization in the WT strain. Green arrows
indicate metabolic reactions with non-zero flux values.
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Figure S2: Flux distribution resulting from FBA optimization
indicate metabolic reactions with non-zero flux values. The reaction marked with a cross denotes
the gene knockout (PGI1).
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Figure S3: Flux distribution resulting from FBA optimization in the DKO strain. Green arrows
indicate metabolic reactions with non-zero flux values. Reactions marked with a cross denote gene

knockouts (PGI1, GDH]I).



