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1
Table 1 Bacteria Strains and Plasmids Used in This Study

Strains and plasmids

Relevant characteristics

Sources reference

E. coli
DH5a

XL1Blue

BL21 DE3

A . mediterranei
U-32

Plasmids

pLAFR3
pWL28

pBluescriptll KS +
pBluescriptIl SK +
pL15

pL18

pET28-a

pET28-b
pET28a-AmrC

pET28b-AmrC
pET28b-AmkC

F~ ®80dlacZDMI5D  lacZYA = argF U169 deoR recAl endAl hsdR17 k™
mk" supE44X" thi-1 gryA96 relAl

supE44 hsdR17 recAl endAl gyrA46 thi relAl lac™ F' proAB" lac19 Tnl0

tet!

hsdS gal Aclts857 ind1 sam7 ninS lacUVS-T;genel

A high-yield producer of rifamycin SV

cos mob ™" tra incP Tc*

cosmid clone containing A . mediterranei U32 nitrate assimilation gene cluster in
pLAFR3 Tc¢'

pUCI18-derived cloning vector Ap"

pUCI18-derived cloning vector Ap"

pBluescriptll KS +  harboring about 2. 2kb pW1.28 Xhol fragment

pBluescriptll KS +  harboring about 4.4kb pWL28 EcoRI-Kpn1 fragment

T7 lac Promoter His-tag Kan"

T7 lac Promoter His-tag Kan"

pET28a harboring amrC gene with about 120bp nucleotides fusion His-Tag fu-
sion

pET28b harboring amrC gene without fusion. amrC gene direct expression vector

pET28b harboring truncated amkC gene. N-terminal transmembrane region truncat-
ed amkC gene expression vector

GIBCO-BRL

Stratagene

Novagen

This lab

Staskawicz

6

Stratagen
Stratagen
This study
This study
Novagen

Novagen

This study

This study
This study

quence Alignment Edito Department of Microbiolo-

gy North Carolina State University USA

PcGene
BLAST2 10

EMBL Accession number

BioEdit se- pET28b-AmkC
1.5
Prosite E. coli BL21 DE3
LB 37C 1%
FramePlot ' amrC 37C 2.5h OD¢ypn = 0.6~0.8
AJ276898 amkC 0.5mmol L IPTG 3h

10 000 r min

EMBL Accession number  AJ276899 10% SDS-PAGE
1.4 1.6 SDS
Ncol pET28b Klenow Schagger ~ Von Jagow 2
pL18  Smal amrC 5% 10 %
2kb DHSa  Xhol 1.5 ImL
amrC pET28b-AmrC 500

Hindlll pET28a Klenow Smin  10pL
2kbSmal Xhol 400bp

AmrC pET28a- 2
AmrC pET28b  Ndel Klenow 2.1 U32

pL15  Asull amkC nas 2.6kb EcoRI-Xhol DNA
1.59kb  Asull Klenow
BamHI 1.6kb
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mid —pWL28 13kb  DNA  -10 -35 13
2 T d ORF2
nas 1.3kb 2.6kb mpre
EcoRI-Xhol DNA 1 . .
. Table 2 Two putative models of transmembrane regions
GC% 73% . 14 %
for ORF2 predicted by Tmpred
Xhol
STRONGLY preferred model
Xhol Xhol N-terminus inside 2 strong transmembrane helices total score 4105

EcoR1 Xh|01 K]lml H from o length  score orientation” *

> " 1 12 32 21 1794 i-o

amrC' - amkC s 2 180 199 20 2311 o

pL1s
> < Alternative model A
— 2 strong transmembrane helices total score 3587
pL18
— — > —p - H from to length  score orientation
—> -
1 12 32 21 1801 o-i
1kb
2 180 199 20 1786 i-o
1 U32 % Two possible models are considered and only significant TM-
nas 2.6kb EcoRI-Xhol DNA segments are used.

Fig. 1
the 2. 6kb EcoRI-Xhol DNA fragment from the upstream

of nas gene cluster of A. mediterranei U32. Putative

Restriction map subclones and sequencing strategy of

genes ORFs are illustrated by bold arrows indicating
the direction of transcription. Sequencing directions

and length are indicated in thin arrows.

FramePlot Blast2. 0
2.6kbDNA
ORF 1 ORF1 126~
128 GTG 798 ~800 TGA
224 24.22kD
ORF1 GTG 6bp
SD GGGAGG GC
73.93 GC
96.4% ORF1 ORF2
GTG 797 ~ 799 ORF1
TGA TG 2213 TGA
1419bp 472
50.06kD ORF2 GTG SD
ORF2 GC 73.15%
GC 94.9% Tmpred
ORF2 12~
32 180 ~199
Table2 ORF1
SD -10
35 570

* % o indicates outside’ while i indicates inner’

2.2
2 ORF1
Streptomyces coelicolor
AfsQl 1 58% ORF1
26  His 50 Asp AfsQl1
ORE2
AfsQ2 32%
270 His AfsQ2
Auto-phosphorylation His ORF1
ORF2
MtrA MtrB EMBL accession
number 795121 49%  37%
ORF1 AfsQl  MtrA
36% 39.9% ORF2
AfsQ2  MitrB 14.1%

31.5% ORF1

ORF2
ORF1
amrC ORF2 amkC AmrC
AmkC
2.3 U32 amrC amkC
DNA

amrC amkC
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Fig.2 An amino acid sequence alignment of AmrC AmkC from A . mediterranei AfsQl AfsQ2 from
S. coelicolor and MtrA MuB from M. tuberculosis. The black shadow indicates
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identity while the gray shadow indicates similarity
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amrC
pET28a  HindIIIl

His-tag 40

amrC

30kD
3 AmrC 40

AmrC

Fig.3 SDS-PAGE analysis of expression of AmrC in E. coli
Sample and gel preparation refer to materials and methods. 1. E . coli
BL21 DE3 2.E.coli BL21 DE3 harboring pET28a without in-
duction 3. E. coli BL21 DE3 harboring pET28a induced by
0.5mmol L IPTG 5. E. coli BL21 DE3 harboring pET28a
AmrC without induction 4 and 7. E. coli BL.21 DE3 harboring
pET28aAmrC induced by 0. 5mmol L IPTG 6. Protein marker
97.4kD 66.2kD 42.7kD 31.0kD 21.5kD 14.4kD 8 and 9. Su-

pernatant and Pellete of E. colz BL21 DE3 harboring
pET28aAmrC induced by 0. Smmol L IPTG after Sonication and
Centrifugation
AmkC N 60
pET28b
46kD
4 N-
20
3
U-32
2.6kb  EcoRI-Xhol
DNA
DNA  GC%
DNA
ORF GTG
GC 94 %
ORF2 GTG ORF1
TGA TG

g 5,
: -+ Truncated
sl Amk(

iy

R

4 SDS AmkC

Fig.4 SDS-PAGE analysis of expression of
truncated AmkC protein
Sample and gel preparation refer to materials and methods. 1. E. coli
BL21 DE3 2.E.coli BL21 DE3 harboring pET28a without in-
duction 3. E. coli BL21 DE3 harboring pET28b induced by
0.5mmol L IPTG 4. E. coli BL21 DE3 harboring pET28b
AmkC without induction 5 and 7. E. coli BL21 DE3 harboring
pET28bAmkC induced by 0. 5mmol L IPTG 8 and 9. Supernatant
and Pellete of E. coli BL21 DE3 harboring pET28bAmkC induced

by 0.5mmol L IPTG after sonication and centrifugation.

ORF1 224
AfsQl  MtrA
His Asp
AfsQl OREF2 472
AfsQ2  MturB
His AfsQ2  MtrB
ORF1  ORF2
amrC
amkC
AmkC N-
C-
U-32
—-10 —35
amrC ~ ORF
T7
amrC N pET28a
His-tag N
N amkC
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Response regulator RR
Two-com- SV
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Sequence Analysis of A Putative Two-component Signal Tranduction System—amrC amkC Gene
from Amycolatopsis mediterranei U32 and Their Expression in Escherichia coli

GAO Jin! WANG Wei-Wu!  JIANG Wei-Hong'!  ZHAO Guo—Ping2 CHIAO Jui-Shen'
Y Laboratory of Molecular Regulation for Microbiology Secondary Metabolism Shanghai Institute of
Plant Physicology Chinese Academy of Sciences Shanghai 200032
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Abstract A 2.6kb EcoRI-Xhol fragment from the upstream region of the nitrate assimilatory gene cluster of rifamycin
SV——producing Amycoloatopsis mediterranei U32 was cloned and sequenced. Sequence analysis showed two complete
ORFs. ORF1 and ORF2 are overlapped in the TGA of ORF1 and the GTG of ORF2. ORF1 encodes a polypeptide of 224
amino acids which displays high similarities with the typical response regulators of actinomycetes including AfsQ1 and
MtrA whereas ORF2 encodes a protein of 472 amino acids which displays homologies with the histidine kinase such as
AfsQ2 and MtrB. The Two ORFs form aputative two-component signal tansduction system AmrC AmkC. Fusion expres-
sion analysis in the T7 system showed that amrC encoded a fusion protein with an apparent molecular mass of 30kD the

trucated amkC encoded a polypeptide with molecular mass of 46kD.

Key words Amycolatopsis mediterrane two component signal transduction system response regulator histidine kinase
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