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Table 1 Reactions of central carbon metabolism in S. cerevisiae
Gene Reaction Gene Reaction
ACO1 1 CIT ==1 ISOCIT RKI1 1 RUSP==1 R5P
CDC19 1 PEP+1 ADP——1 ATP +1 PYR RPE1 1 RUSP ==1 X5P
CIT1 1 AcCoAmit +1 OAC ——1 CIT +1 CoA TKL12 1 R5P+1 X5P==1 S7P +1 GA3P
CIT2 1 AcCoAcyt +1 OAC —1 CIT +1 CoARPEl TALI 1 S7P +1 GA3P=—=1 F6P +1 E4P
DAL7 1 AcCoAcyt +1 GLY —1 Mal +1 CoA TDHI123 1 GA3P +1 PI+1 NADcyt 1 P13G +1 NADHeyt
ENO2 1 P2G 1 PEP ADH124 1 ACA +1 NADHceyt==1 ETH +1 NADcyt
FBA1 1 F16P==1 DHAP +1 GA3P ALD2 1 ACA +1 NADcyt —1 Ac +1 NADHeyt
FBP1 1 Fl6P=—=1 F6P +1 PI ACSI2 1 ATP +1 Ac +1 CoA ——1 AcCoAcyt +1 AMP +1 PPI
GND1 1 P6G +1 NADPcyt —1 CO, +1 RUSP +1 NADPHcyt CAT2 1 AcCoAcyt ——1 AcCoAmit
GPM1 1 P3G==1 P2G FUMI1 1 Fum 1 Mal
ICLI 1 ISOCIT ——1 SUC +1 GLY SDHI1234 1 SUC +1 FAD —1 Fum +1 FADH2
IDH12 1 ISOCIT + 1 NADmit —1 AKG +1 CO, +1 NADHmit OSM1 1 Fum +1 FADH2 — 1 SUC +1 FAD
IDP1 1 ISOCIT + 1 NADPmit —1 AKG +1 CO, +1 NADPHmit|| LSC2 1 SUC +1 ATP +1 CoA 1 SucCoA +1 ADP +1 PI
IDP2 1 ISOCIT +1 NADPeyt —1 AKG +1 CO, +1 NADPHcyt || MDH2 1 Mal +1 NADcyt 1 OAC +1 NADHcyt
KGD12 1 AKG +1 NADmit —1 SucCoA +1 CO, +1 NADHmit ALD4 1 ACA +1 NADmit ——1 Ac +1 NADHmit
MAE1 1 Mal +1 NADPmit —1 CO, +1 PYR +1 NADPHmit ALD6 1 ACA +1 NADPcyt —1 Ac +1 ADPHeyt
MDHI 1 Mal +1 NADmit==1 OAC +1 NADHmit ALDS 1 ACA +1 NADPmit —1 Ac +1 NADPHmit
MLS1 1 AcCoAcyt +1 GLY ——1 Mal + CoA ShuttleX 1 NADecyt +1 NADHmit ——1 NADmit + I NADHecyt
PDC156 1 PYR——1 CO, +1 ACA CO2ex 1 CO, —1 CO2ex
PFK12 1 F6P +1 ATP ——1 F16P +1 ADP ACex 1 AC——1 ACex
PGIL 1 G6P 1 F6P RHR2HOR2 1 G3P —1 GL
PGKI1 1 ADP +1 PI13G==1 ATP +1 P3G PCK1 1 ATP +1 OAC —1 PEP +1 CO, +1 ADP
PYC12 1 ATP+1 CO, +1 PYR——1 ADP+1 OAC +1 PI PDA1 1 PYR +1 CoA +1 NADmit —1 CO, +1 AcCoAmit +
TKI21 1 X5P+1 E4P 1 F6P +1 GA3P 1 NADHmit
ZWF1 1 G6P +1 NADPcyt ==1 GI5L +1 NADPHcyt Biomass 25G6P + 6 PEP + 24 AcCoAcyt + 1 1 AKG + 3R5P +
TPI1 1 GA3P==1 DHAP 3E4P +254ATP + 18PYR + 3 AcCoAmit + 10 0AC +
GPD12 1 DHAP +1 NADHeyt —1 G3P +1 NADcyt 6P3G +1GA3P + 22 NADPHmit + 90 NADPHeyt +
HXK12 1 ATP +1 GLC——1 G6P +1 ADP 6 NADmit + 16 NADcyt——>254 ADP + 22 NADPmit +
GLK1 1 ATP +1 GLC ——1 G6P +1 ADP 16 NADHcyt +6 NADHmit + 100 biom
SOL1234 1 G1SL——1 P6G
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Fig.1 Every reaction occupies the percentage of the EFMs
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Table 2 Impact of gene on growth in S. cerevisiae "

Gene abec Gene abe Gene abe Gene abe Gene abec
ACO1 - - - FBP1 + + + IDP1 + + + PDC156 + + - ZWF1 ++ -
CITI1 + + + GNDI1 -+ - 1DP2 + + + PFK12 + + - CDC19 -+ -
CIT2 + + + GPM1 -+ - KGD12 + + + PGI1 -+ -
DAL7 + 4+ + FBA1 -+ - MAE1 + 4+ + PGK1 -+ -
ENO2 -+ - ICL1L + + + MDHI1 + + + PYCI12 + + +
FBA1 -+ - IDH12 + + + MLS1 + + + TKI21 + +
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Abstract The purpose of this work is to illustrate the relationship between genotype and phenotype in the
complex cellular network of saccharomyces cerevisiae. As a structure-oriented method, using elementary flux
mode ( EFM) analysis can obtain its popularity in analysis of the robustness of the central metabolism, as well
as network function of some organisms. However, this method has not been widely used for modeling gene de-
letion phenotype. By enumerating all the metabolic pathways, the EFM analysis presented herein can be used
to identify the functional features and predict the growth phenotype of the S. cerevisiae. In comparison with the
flux balance analysis( FBA) , the performance of EFM analysis was superior to FBA in prediction of gene dele-
tion phenotype. EFM analysis is demonstrated to be an effective tool for bridging the gap between metabolic
network and growth phenotype.
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