Regulation of gene expression by glucose metabolism in
mammary cell lines

Input files

We analyzed control vs 2-deoxy-glucose (2DG) treated mammary epithelial cells (MCF10A).
Data was acquired from GEO Omnibus GSE59228.

File with differential expression (DE) for genes:
https://artyomovlab.wustl.edu/publications/supp materials/GAM 2015/MCF10A.Ctrl.vs.2D

G.gene.de.tsv

DE table consists of 20285 genes. No cutoff for expression was applied.

Module

We ran GAM analysis with default parameters (reactions as nodes, collapsing reactions, not
solving to optimality) and logFDR=-10 (Fig. 1).

LN ’
SUGLG: K
Protehd
logqg FDR for genes SuccingEVok" =3
N ORET!  Hexadecanone acid
-10 3 Oxoagyl CoMOSL
Hp
AELQVLS AcyiCon
Autogenerate FORs ey Thmer pitein
EREpHatidate
Try to solve to optimality PPAP2A
1,2-Diacylsm-glyceral
Solver: Heinz2 (time limit = 30s) PR, g
ALO¥1 Tt E FBIBiterons
Step 2 Find madule
s c gﬂ‘fﬁ.’fm&
Avrachi T hioredoxaRiilfide
¥ Add common metabolites AL(-;\;?MHMH
ISG-BPETE  Prostaglandipciginhe
Gﬁm&ﬁ&m dinilfide
[Protein]-3-O-Ql-acetd Deghcozaminyl)-L-threonine ACEP2 athipye
g‘”m E—Phﬂ:phﬂJ]'%ﬁml
Module summary Protend > O e L k1) cosanide PHGDH ot Crrtoas
T Glucocyg S emide  3-Phosphonaoiy s
« number of nodes : 152 ‘halarD—Gahcta:ylr(l74)rhata—[bsu arla(1o1) ceramide PS4 1
CER SR, [
- number of edges: 176 Dibfpdpesitol PFEM 1.0
HEDRA2 S
LPDF | & XCMML D-Mamnose g phophate 5-Phorgo
mn(w
PMM2 S0
Red: log2FC > 0 A
Green: log2FC < 0 S,IH—Melhylewqmé?;}bu oltea T
o et Bighofolate Acety- gl 341
MGEAS Acﬁ‘ Ll
& Cytoscape VvizMap Histone L-lysine

SUBRAE 1yine

A
. DHA
5-Adesozybmgthioninarge,
SRM
Putreseine
oBel

Fig. 1. Overview of a module for 2DG treated cells.

2DG treatment blocks glycolysis and results in the same effects as glucose deprivations. The
analysis highlighted three major up-regulated features (Fig 2): 1) up-regulation of glutathione
redox control locus; and 2) usage of glutamine via glutaminolysis. Importantly, these features
have been documented as characteristic for glucose starved cells
(http://www.ncbi.nlm.nih.gov/pubmed/12767261,
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http://www.ncbi.nlm.nih.gov/pubmed/22225880). This illustrates the power of metabolic

network based analysis even when only transcriptional data are available.

Fig. 2. Fragment of the module with changes in glutathione metabolism and glutaminolysis.
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