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Abstract

Cellular energy state and gene expression in Escherichia coli vary with nutrient,
starvation and cell growth rate. To understand the expression of ATP generating genes in different
carbon sources, we individually used acetate, glucose, glycerol or succinate as a sole carbon and
energy source. These results showed that the expression of ATP generating genes in metabolic
pathway varied with carbon sources and the ATP concentrations increased with cell growth rate.
Compared with the wild-type strain and relA spoT double mutant, the growth rate and ATP yields
were changed, but ATP/ADP ratio remained at the same level and DNA supercoiling was
dependent on the ATP/ADP ratio.

In this study, we examined the effects of carbon sources, growth rate and starvation on rne
gene expression. The results reveal that carbon source and growth rate participate in modulating
rne transcripts. The rne mRNA was increased in minimal medium with the same carbon source
when the growth rate was fast.

Under starvation conditions, we observed that rne transcripts dramatically degraded.
Moreover, nutrient deprivation down- regulated RNase E concentration by global regulator
(p)ppGpp. Indirect evidence suggests that the elongation of mRNA halt-life resulted from

starvation adjust the cell in response to the environment changes.
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B¥ ATP/ADP 't GlBem P AESE 1 o (¢ i@ WATP & ADPF £:¢% » 4 7 I P ik £ R
ppGpp $FME &+ F 2 B 5 M -

3. RASS L% SR S F DNA QRS L B

d ** topoisomerase (gyrA >gyrB » topA) g 2% DNA QW gif - A~ 8- HIF
HERFAEEZT AR ELEFRFIERRE S S E R 7] topoisomerase L F]i i d Bl A
A EEREE T RS TR ECFR - Bed Blo ¥ ot £ FRERF Y ﬁ?ﬁ’il”f’
T B M BURPE gyrA ~gyrB £ topA A Flehd MAREE o P 2 L FRE-
topoisomerase & F]EA R F 2 5 L EES B EARFNE AT LEFREP > RS
ATP/ADP +* i) *ﬁlﬂf 7 DNA 42 4% 3¢ J’f? d i S VAR RE 4 £ g F g -2
topoisomerase zk F]er1#k I 0 F] topoisomerase = ¥ 457 DNA #4247 % é’fﬁ“rrﬁ » & 1§ DNA 42
PR A PR L EE ST T AR -

BF3&EEF R¥ RNaseE A F |2 REBIF2 B

(a) 2 £ FFHNED -UR rne-lacZ #.2. § 58

W2 R AL S me AFERIRG TR E o 2R @ 1 Northern bolt BLZ 3] e
mRNA £ ch% i » £.d 224 rne fcd»F 11 2 RNA 7},%&)}?.5 J"“f?é‘» EReEE - 2 EHIE
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PEAIRE N o Foa P a AT JuplyiaapiiE » & TCAcycle 6 0 i :,\;
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protein * B -kj#m 37 8 e mRNA ¥k » Flpt g b R4 EBRA4 72 g FH2 5
AR T 6 F R R R R 5 B U RNA ((RNA 2 rRNA) » 2 47 5]
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glucose acetate

growth rate (h™) 0.24 0.96 0.24 0.96

gyrB
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| topA
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Fl= ~mRE 2 £ S H 5 F DNA RIS H2 5
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p(h")  0.24 0.96 0.24 0.96
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wit mt
N S N S
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(B)
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carbon source  generation ATP? ADP? ATP/ADP

Strains _ _ . . _
(2.25 mM) time (min) (pmol/ 10° cell) (pmol/ 10° cell) ratio 2

K12 acetate 72+ 3 7.1+05 20+05 35+04

glucose 50+ 2 68.3+0.8 126 +0.8 54+0.6

K12 (ArelA acetate 57+5 473+1.1 124+1.1 3.8+0.7

/AspoT) glucose 46 + 3 49.3+0.9 9.3+0.9 5.3+0.6

a BTtk K12 & relA ~spoT BEAFIRE S KI2 AR £ s wl i B 2§ 558
G2 E AT > F 2 L3 ODgoo 7 0.4~045 pFigimauthsz % 30 A48 R e BlIE
‘m¥% ) ATP frADP kR -



