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Fig.1 The comparison of the sequences and function region of Psf and

PermE * . The putative — 10 and — 35 regions are indicated in boxes.
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Table 1 Primers used in this study

Name  Sequence(5'—>3')? Descriptions

- TGTAGCGGCCGCGATATCTGAG Amplification of the
TTGAA xylE

Rl ATCCGAATTCTCAGGTCAGCACG
TATAGAATTCAGATCTGCCTTGACC Amplification of the

k2 TTGAT psf-xyle

R2 TTACGAATTCTCAGGTCAGCACGGT

3 Restriction sites are underlined. Not I: GCGGCCGC: EcoR I: GAATTC
1.2 EMRE

KIS AL A S FOCR0 13 ], BE R B BT I,
KW Y BB 5 B TR 4 & e B 45 2 ISR 12 1
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1) B ARG ¥ 1% BUAdi N pKC-psf, 73 2 pFN113.
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Fig.2 Maps of plasmids pFN113, pZW221, pFX152 and pEN152.

2 #X

2.1 FMRERMEBERE

T B G e B (0 7 K R 1 pFNT13 A
pZW221 PIAN UKL A BOIRBE R T o S 45 R 8
71, PRI A 317 35 e Al s T8 5 2% B 1k i DR A IR
B W K, I FLEAE R RR (1R R R U KA
F 1000 pg/ml, UL EATHRIE my o YR 8 1o Al
A RIR A FEPUIEEE IR A JE 20 10 54 TR, DA
[ [ 7 ¥k 2 N 5 AT A b ) L AR < I

WEE 30 pg/ml 1) YD Bi7edk FAEK (5 R %A 2
K)o
2.2 XylE B&ELLRBHFENE

R Z YU SIS AL R & R bk
AP S WAEAN ] JR )1 R ISR B Uk R 1) ik
RO, PG ) e BTk A T
S I LEER PRI S 27 IR, RATRA T XylE
S, AU RS AN I T 2 RN A R e ) AR
FLEME XylE W1k, JF 25 T B AR AR & 5,
AT 7T 2 — b B 42 A 10 7 3


Absent Image
File: 0


2R A i FE DRV EL IR W s 2 1 i Bl IR L AR ) S 1 (2009049C11) 1457

I e e B K 7 VR R g A ) pFX52
pEN152 P/ ki AR EE S e P . BEZH 1A 3585:
pFX152,3585: pEN152 K 7 J5 e &2 YD A4 Bs
FRFERBERE R 3 do ARG XyIE B (3Ll & )5 2) 7
kit R 2 WA R FAE YD K7tk B

I LW, LR R D Py (R RIE T
PEZLN 5 T PermE + ¢ K050 EWIAE 0.05 K A7 8
EVEER . WFREIE Py & —A R IA T EM S
T
£2 XyEREENERFFHEBREEHDRIEENS
Table 2 Evaluation of promoter activities in S. clavuligerus by measuring
XylE activities

A375/

cell dry weight(A/g) by Permk
1 1.727 1.343
2 2.170 1.397
3 1.752 1.328
x * sd 1.883 +0.249 1.356 +0.036
p=0.02217

2.3 BB FEEMBESE PR

Vo M ER 47 1R TORE pFX152 R pEN152 4 5l 3 3 422
BRI 7 10 N R (0 5 T 2 N I e
RV TR . TR Bk R 77 7, BRI A
LI B A R 1 Xy IR 35 1 77 32 ) 2 W o )3 2 1
Mo 23 ARSI R, X R MS
Bk, SERHUE ) — IR A AL, A R UL, Pyf
5 R 2 B D R R TA TG PN & T PermE % o {H
T 2% P B oz AR AR B B T P U I
%3 XylE REENERHFERRESE D REENS
Table 3

Evaluation of promoter activities in different Streptomycetes by
measuring XylE activities

A375/cell dry

S . coelicolor

S. venezuelae S. lividans

weight(A/g) M145

Psf 3.347 2.118 1.439

Permk * 2.677 3.060 2.201
3 it

16 Psf X3, Py 1 JA3) T - 10 F1 - 35 X
PRSP 41 (1 18] B 45 G D A% A2 400 i I ) 1 1) e A )
B, Psf 11 )5 3011 04 TR) R DX J0) A — 2, SRk i Pk ]
BE59T Py | IFRIATENE. 10 H, Py AT LAYE KW
B ERIE. AR 4PN T —258 71 - 35
- 10 XFPA). WFFIEER AT LLE , Py 1A
15 A A% AR S AL P T R BT -
35 X5 IR SRR AR R B AREL, — 10 XA TR

T4 BET -35 X -10 REFTILLE
Table 4 ~ Comparison of the potential — 10 and — 35 sequences of different

promoters
Nucleotide sequence
Promoter
—35 region  Distance/bp — 10 region

Streptomycete promoters with

pomee e TAg CPu)
sequences similar to E. coli TTGAC(Pu) 16— 18

(1] (PWT

promoters
PermE | TGGACA 14 TAGGAT
PermE » | GGCACA 14 TAGGAT
PermE || TTGACG 18 GAGGAT
Py 1 TTGATG 17 ATCAAT
Py 1l TTGACC 19 TACAAT
E . coli TTGACa 17 TAtAaT

Pu: purine base; ! Small letters mean lower conservation of T or A

AW TR B OB pFN113 R pZW221, pFX152
A1 pEN152 73 Bl AEAR 35 FE I AT T Psf 5% PermE »
JAB T FORE I A% 5 73 S AR AL ERAH /) o A1 ahe 7 Al 5T
FEA T 1R 5 R R R A K P IR AN [, Y e i A
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BEai &I E L S hEY T RNA SRA B U 5 5 30
TIeH, R H A W . i@ m 456 %2
Ao B BUONANFE I R 37 P41 1A 5] 5 A 1
[ DIBER) o DR F AN 58 4 A [, 72 7P 2 R o B3k
W e 2, PTLAA — 3 3l 7 75 AN [R] & e i)
WA SRR BT ERIE 5K 6
TRIEBAG K. B2, Pyt — A PEIR 10 A
B, A5 2 PR R R R I AR s I, 2 T BAAE R
S R SE g AR 9 S5 3l 1

SIIR v R FH UG 2 (10 705 B A I A SR Bl 1 1)
FARIENE, AR TP 2 A IR S 3T, A
POVELL R ) 77 WoR AN & 1) 22 e UK wylE
BB ORI F IR E RS, BB R T
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characterization of a strong promoter element from the

Evaluation of the activities of two promoters in Streptomycetes by reporter gene
method

Jia Li'* , Sihai Xiang’* ; Xiushan Yang'*, Keqian Yang*"
(! School of Life Sciences, Capital Normal University, Beijing 100048, China)
(? Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: [ Objective IThe mutated promoter of the erythromycin resistance gene( Permk * ) is a strong promoter generally used
in streptomycetes; and we evaluated the expression activities of a new promoter( Psf) and PermE * in Streptomycetes.
[ Methods ] We used kanamycin resistance gene( neo) and catechol 2, 3-dioxygenase gene( xylE) as reporters. [ Results] Both
promoters exhibited high level of promoter activities in Streptomyces clavuligerus NRRL3585, Streptomyces coelicolor M145,
Streptomyces venezuelae 1SP5230 and Streptomyces lividans TKS4 . The activities of Psf were higher than those of PermE * in S.
clavuligerus and S. coelicolor . [ Conclusion] Both Psf and PermE * are strong promoters suitable for gene over-expression in
Streptomycetes and Psf will offer an alternative for high-level gene expression.

Keywords: strong promoter; Streptomycetes; reporter gene
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