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Research on the Auto—Reconstruction of Genome—-Scale
Metabolic Network Model

CHAI Wenping', XUE Wei*, ZHANG Liang", SHI Guiyang'
(1. National Engineering Laboratory for Cereal Fermention Technology, Jiangnan University , Wuxi 214122, China ;
2. College of Information Science and Technology , Nanjing Agricultural University , Nanjing 210095, China )

Abstract: Three kinds of methods for reconstruction of genome —scale metabolic network model,
which were based on KEGG online database,Uniprot —MetaCyc databases and homologous
alignment, have been studied for the process automation. Meanwhile,it has proposed an algorithm
called Mahalanobis distance which was used to calculate the distance between reactions character
frequency histogram. This algorithm can be used to the auto—integration of the draft model reactions
and identify the core breakpoint. As an illustration example,the all automatic methods were
implemented in the process of genome—scale metabolic reconstruction of Scheffersomyces stipitis ,
and confirming that these can improve the efficiency of model reconstruction.

Keywords: genome—-scale, metabolic networks, auto—reconstruction, histogram
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Fig. 1 Process of the auto—-reconstruction of model
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Fig. 4 Auto-integration process of the draft model
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Tabel 2 List of the basic core metabolic reactions

B )i 2 R A
ATP + D-Glucose —> ADP + D-Glucose—6-phosphate + H EMP
D—-Glucose—6—phosphate <=> D—Fructose—6—phosphate EMP
ATP + D-Fructose-6-phosphate —> ADP + D-Fructose—1,6—bisphosphate + H+ EMP
D-Fructose—1,6-bisphosphate <=> Glycerone phosphate + D-Glyceraldehyde—3—phosphate EMP
D—Glyceraldehyde—3—phosphate <=> Glycerone phosphate EMP
D-Glyceraldehyde—3—phosphate + Orthophosphate + NAD+ <=> 3—Phospho—D—glyceroyl phosphate + NADH + H+ EMP
ADP + 3—Phospho—D—glyceroyl phosphate <=> ATP + 3—Phospho—-D—glycerate EMP
3—Phospho—D—glycerate <=> 2-Phospho—D—glycerate EMP
2—-Phospho—D-glycerate <=> Phosphoenolpyruvate + Hy, EMP
ADP + Phosphoenolpyruvate + H+ —> ATP + Pyruvate EMP
CoA + NAD+ + Pyruvate —> Acetyl-CoA + CO, + NADH TCA
Acetyl-CoA + H,O + Oxaloacetate —> Citrate + CoA + H+ TCA
Citrate <=> Isocitrate TCA
Isocitrate + NADP+ —> 2-Oxoglutarate + CO, + NADPH TCA
2—Oxoglutarate + CoA + NAD+ —> Succinyl-CoA + NADH + CO, TCA
ATP + CoA + Succinate <=> ADP + Orthophosphate + Succinyl-CoA TCA
Succinate + FAD <=> FADH2 + Fumarate TCA
Fumarate + H20 —> (S)-Malate TCA
(S)-Malate + NAD+ <=> Oxaloacetate + NADH + H+ TCA
D—Xylulose—5—phosphate <=> D—Ribulose-5—phosphate pPP
ATP + D-Ribose—5-phosphate <=> AMP + 5—Phospho-alpha—D-ribose—1-diphosphate + H+ PPP
D-Ribulose-5-phosphate <=> D-Ribose—5-phosphate PPP
Sedoheptulose—=7—-phosphate + D—Glyceraldehyde—3—phosphate <=> D—Erythrose—-4-phosphate + D—Fructose—6—phosphate PPP
D-Ribose—5-phosphate + D—Xylulose—5—-phosphate <=> Sedoheptulose—7—phosphate + D—Glyceraldehyde—3-phosphate PPP
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