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Mechanism of regulation of gene expression by polyamines at the level of translation
depending on the interaction of polyamines with RNA
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Polyamines are essential for normal cell growth and cell viability. Polyamines exi

st mostly as polyamine-RNA complexes in cells. A group of genes whose expression is enhanced by polyamines
at the level of translation be referred to as a "polyamine modulon™.

Since biofilm formation is also involved in cell viability, we looked for proteins involved in biofilm for

mation and cell viability whose synthesis is stimulated by polyamines at the level of translation in Esche

richia coli. It was found that the synthesis of UvrY, CpxR and RRF was increased by polyamines at the lev

el gflgranslation. The results indicate that polyamines are necessary for both biofilm formation and cell
viability.



RNA
14 9
70S 100S
ribosome modulation factor (RMF)
4 (PPGpp)
SpoT RNA ®
RpoZ
RMF  SpoT
RpoZ
MRNA
MRNA 1)
Shine-Dalgarno (SD)
2) AUG
GUG UUG 3) mMRNA
RNA (2
bulged-out )
1. SD

OppA, Fecl, Fis (s18), RpoF (s2%), RpoN (s%), H-NS, StpA, RMF, RpoZ, CpxR

Initiator tRNA
+ Polyamine

ue!
—_—) 5 NEUALG—

sw\(f@
2.

Cya, Cra, SpoT, UvrY, RRF

fivet
\ Initiator tRNA et

] + Polyamine e
5 ~mD=-U— —> s~comli—

3.
RpoS (s%), RF2
" Suppressor tRNA

P dp°

5 A== AG—— A~ =P 5 AG— UAG—— A~

. 3
+ Polyamine C:}
5 AL (GA~ ———————P 5~ A UGAC— oA~

product™~~"~—peptide product™N" " 53 or RF2

1
mRNA 3 1
Shine-Dalgarno (SD )
MRNA
2 AUG
UuUG GUG MRNA 3

ORF MRNA

MRNA
4
PPGPpP SpoT
pPPGpp RpoZ RNA
(O]

second messenger

c-di-GMP

uvrY
CpxR
2
uvrY
Western
blotting Northern blotting
uvrY mRNA
MRNA AUG
UuUG

uvrY

second
messenger c-di-GMP
CpxR



cpxR mMRNA

MRNA SD
MRNA RNA
2 bulged-out
SD
SD
mMRNA
RNA
CD
RNA
uvrY
CpxR
MA261
A. Cell growth B. Cell viability
1.4 10
1.2 g
! 210
0.8 =2
j 0.6 g )
o4t i [ ) :EEI % 108f = -Cu:n:u‘r s, .
o2[fF LT 8 [ e
° 0 12 24 36 1;8 60 72 107
Time (h) 12 3 4 5 6

Time (day)

C. Biofilm formation
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A. Western blotting of UvrY
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B. Structure of uvrY-lacZ fusion gene
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C. Western blotting of UvrY-b-Gal
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A. Biofilm formation B. Cell viability
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