
GDH

NADPH NADP+

Glutamate Glutamine

ATP ADP

α -KGGlutamate
NADPHNADP+

GS

GOGAT

PEP

PYR

AcCoA Acetate

Glucose NH4
+

NDH-1 Q-Pool Cytbo Cytbd

NADH NAD+

e-

2H+/e- 1H+/e-2H+/e-

O2

H2O

cytoplasm

periplasm

Medium 

e- e-

N- rich

N- limitation

rpoN

arcA, fnr, fur, soxR/S

cr
p
, 

cr
a

, 
m

lc
cr

p
, 

cr
a

, 
a

rc
A

, 
fn

r

G6P

GAP

F6P

6PG

Rub5P

X5P

R5P
S7P

E4P

Shikimate

Chorismate

DHB

Enterobactin

 rp
o

S
, fu

r

TCA cycle α-KG

NADP+ NADPH

Global regulatory genes 
and central pathways:

crp, cra, mlc, arcA, fnr,  

rpoS, fur, soxR/S, rpoN

 

 

Fig.1 Schematic diagram of integrated carbon, nitrogen, energy metabolism and its global 

regulation in E.coli 

 


