Short Communication R

WA W) 2R Acta Microbiologica Sinica
51(3) :402 —409; 4 March 2011

ISSN 0001 -6209; CN 11 -1995/Q
http://journals. im. ac. en/actamicrocn

EESEERBEE=EYERER orf20 K I) 88

Was, HR, AXRE, &L
PR B AR R R R 1 A ST % TR AR U M AR R AR SR M 510070

ME(AK] ERBFFE D, 5T SoxR AR it N S AR JFUR Y &% , 25 DU bl /9 22 Jm PR 15 . 18
e A TR AR R R AR A R R R A E — 2K soaR FE X orf20 B AE BTN R TE R . [ 735 DK orf20 3
PULE R M AT b kA7 3238, 20 A 495 A 5 2 50k A R FF 18 X 1 R A vk A A2 o [R] i al a 8 20 B PCR-
targeting J5 12 F 1 B U BE B TR orf20 M AR A9 9% A8 kL o BT 9 A8 R 4 R 2R AR AR R X T RERG BT A K P 9 A2 A
[ 4528 ] E41 ORF20 75 3R 6 iy & A7 4 & R AR 25, IF 76 K AF 187 Th AR 45 7T 9 1 3% 55, %4 02 41 B0k pET28b-
orf20 {1 R AT TR X 7T BORS BB K S 3 B o B B R TR 020 MR AR MR AT B AT P HRE T, AR KRR
BAT AR X RS B PO K AR B A AR (EURR T R A B R R B R AR R 3.3 A [ SR ] 7ER

FEH R, 0rf20 & DR 4 T 7 ) BE 608 ¢ 10 B A 0 , B9 AR SoxR 2 St A AL ia a4 . 78 B
orf20 FE NS 5 HU A AL MG, T 0T T 3R 807 A A S04 300 .
REEIR  HE R WA R B G AL, 0rf20 N B SR IN T SoxR

RESES: Q933 X ERARIRAD : A

2% % ( Granaticin, GRA) 5 T 1957 4 7F #i§
150, 5% & B ( Streptomyces olivaceus ) W 8 59 B K&
B R LR B (S, violaceoruber ) 45 JLAN T
PRl sy B A R0 L IR R R A T
1968 AR5 77, JE T35 7 WA P 2 S 0 e i
(benzoisochromanequinone, BIQ ) 28 Hi1 4= & . BIQ ¥t
RO ST 1 B R A B ( polyketide synthase,
PKS) HitE & A R GUC SE EmEEe & 9,
TR 5403 (Actinorhodin, ACT) S 8z 3 44 1) BIQ 1
o GRA 5 ACT A AL B 42, (E 2 it il 21 F 1Y
SEA AR e A5 R 5 W AF AR B, B Ak BT B (sugar
attachment ) W AE # 45k, L W 518 T2 K EY)

X E 4 S :0001-6209 (2011) 03-0402-08

TE2E 52 1 248, 1998 4F Ichinose %5 * ¥ S 4l T 4
SIEERE A GRA 1 58 48 S6 2, Jf 3 3 )3 91 ) U 44
X RS A JE R UEAT T IhRE TR . (HIb )5 1A 2>
HOURSTE ARSI A S SER S M 25 kg 26
SEARAR A A S REBF ST ARGE , T A 55 GRA
AW E R A BIL R A I 58 R D0AT o] 408, X 32 22
HY T2 i Al 7 5 214 A R I A OB AL IR &R
WEEE R W (S, vietnamensis) J& TR AT AR A FA
IR AR AR IR P A B AR A B AR L %
HREEZ IS R p = KB EY 2 AR, &
PR £, TR REL 12 0 0 2% I B A 0 o A i ) ) RS B R
TP X B 2 I B A S TR R 1 0 A

ESTE R E R & 7E R % 5 (2008DFA31560) 5 1 [FRL B HIH Q17 T8 5 %5 6 5 H (KSCX2-YW-G-075-11) ; )" R4 B &= B #
FAIH 51 T H (ex200702) ;5 7748 Bho# B 4F 2 & 90 H (gnjj20092)

CHAEVEE . Tel: +86-20-87684632; E-mail: zhuhonghui66@ yahoo. com. cn

YEF B AT X842 (1979-) , 5 VL0622 SO, Bl BEAIE T D1, 32 B8 I 00 A 0 98 D0 S 2 T Ok AR 7 9 e C 94 4% 0 E-mail: dengmingrong @

tom. com

I 5 B #7:2010-09-20; f& 5 H #3:2010-12-21



X 4a o4 R R R R Y B R N orf20 BUTIRE. /TR AE W2 4R (2011)51(3) 403

JH, TR X5 HeLa 40 i s 52 7 1 4R 5 09 40 i 88 05 4
TLC - 4= 9y . 5% a6 ik — 20 R WY, WO 1 (L 4 )
B1 B2 J2 B M40 A R B B E R
GRA 1 GRA B, JFf R Hl 4Bt .3 40 0 5 I SR 345
THEEHE R W GRA YA MENZE 2R F, 58
WIE ) GRA W) & AR ML, 45 i f 3L A
B BT BIAR LR E 70% - 92% 2 Jd] {5 orf35 5E
AR I AE LR R /N BORY A A BB R (R &
K)o AT - B2l #7178 T
Escherichia coli-Streptomyce J& [0] 45 4 % % 00 B % 5
A AR R

Ichinose 2'* 75 3 [ 75 ¢ 43 7 16 % B, GRA &
PRIFE TN orf20 & TR 1 2 5% 7 49 1 22 B i & A7 MR E —
e ff — 12 5E (‘helix-turn-helix, HTH ) 45 ¥4 , /£ & %t Ui
FAAERBUA T 51 CX, CXCX,C7 , 5 RGFFE (E. coli)
soxR FEPR 1 4 5% 8 (A7 7E 53% WP F AR L, B
WEHE R T orf20 KL K 5 5K (O BE B T 0rf20 LK AR
FFTAT soxR K& DAY 2 51 AR ALLEEE 50 531 o 86% \56% , J:
Gt e b fF fF HTH 25 # & B ik JF %1
“CX,CXCX,C . soxR LR 76 K I HF 1 2 5 40
A3 Coxidative stress) (42 Japph R # ' B 9€ v
[T & ( Salmonella typhimurium ) U7 k9w AT
(Agrobacterium tumefaciens ) 81 B 45 9K & ( Vibrio

vulnificus) " 45 ZZ AW 2 soxR KN 85 i 4 Ak
7/ 5 M O 12 B SO (= R 7 B - A = L )
( Pseudomonas aeruginosa) 1 2% soxR (W I A& 5
PUAEAL B 38, T 2 52 TR 9 £ ik T &K (pyocyanin,
PYO) 1315 2 5 BEAK OV (quorum sensing, QS) #il
ot Y, s B a RERmEY, K
soxR FEA L I AFAE T4 i 2R 1 by, B X A= 3
SO, LB K6
(S. coelicolor) A3 (2) By A%k v, 5225 SoxR W) H
T 5 DR 1) 3R 3K KO- 2 R 77 ACT Rl — ot i R T
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250 - 6000 £, #2715 3¢ SoxR BE K N & X SEHi A4 K .
GRA A= ¥y & I AL K orf20 W9 45 BRI AE T 0 4 g 26
soxR FE[H 2 T GRA EW)& WAL RN, 25 GRA
A= G i, T H BB BT E R soxR XL T2k
PR 7 B JAE A b o TR 1 32 6 DR A . v T o
TEATATAE BRI RE? 1R M B R A WA L SO T A
FH 7 A S FATTx 23 DY Dy BB F 5 1) W) 20 45
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Table 1

Bacterial strains and plasmids used in this study

Strain/plasmid description

Reference/source

S. wvietnamensts

GIMV4. 0001 Wild type [13]

DMR20 Agra-orf20 ; ;aac(3)-1V this study
E. coli

TM109 endAl, recAl, gyrA96, thi — 1, hsdR17 (r, —, m + ), relAl, supE44, A (lac - proAB), [F', (22]

traD36, proAB, lacl'ZAM15 ] ; general cloning strain

BL21(DE3) F~, ompT, hsdS,(r, m, ), gal, dem, N(DE3) ; expression host Novagen

ET12567 dam, dem, hsdM, hsdS, hsdR, cat, tet; for intergeneric conjugation [23]

BW25113 AaraBAD , ArhaBAD; for PCR-targeted disruption [24]
Plasmids

pET28b( +) neo, T7lac; expression vector Invitrogen

pET28b-orf20 gra-orf20 inserted between the Ncol and Xhol on pET28b( + ) this study

pCR2. 1 bla, neo; TA cloning vector Invitrogen

CR-xgra-20
phitxsta plasmid

pCR-xgra-20-apra

pUZ8002 tra, neo, RP4; helping plasmid for conjugation
plJ773 oriT, aac(3)-1V
plJ790 N-RED (gam, bet, exo) , cat, araC, repl01"

A 4. 6-kp fragment containing gra-orf20 and flanking region cloned into pCR2. 1, serving as the target

Mutant pCR-Xgra-20 with gra-orf20 replaced by the aac(3)-IV/oriT cassette

this study

this study
[25]
[26]
[26]
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1.1.2  EZLKF A 35 . DNA B4 LA Taq, [
il PE ] U)EE , T4 DNA 3% 35/ \TPTG  X-Gal 55341 H
FAEYWTE (KR&E) AR, B Wk sk 7 &
W E A T A TR ARRSARAR . oA
(paraquat, PQ) S A % (1) Akl Tolk & JE A B
N i, BT R 8 R (Apramycin, Apra) | %% BE i iR
(Nalidixic acid) 2y Sigma 7 ity , HoAB BT A= 3R 0y 3 WL ™
fho LB NA . YEME B4 M —%5 .YD.2 x YT.SOB
A5 0 37 L 1 e b o IRC T IRC A o
1.2 pET28b-orf20 #HEWHER &KX
R FF TR RV 85 TR AH DG 19 20 1A 0 24 B4 43 3l
e SCHR T R SCHR Y SEAT o MR L B A R
FAEY G B R T 5 (5545 GU233672) , i it
2l 4 ET28-ORF20F ( 5'-CATGCCATGGGCACCGTC
GCC CGGCCCGCGTAC-3") F1 ET22-ORF20R (5'-TC
CETCGAGGTCCTGCGGGCCGTCCTGGCA-3") , M .
WE B T R A R 8 orf20 BRI (E YT 1G5 M)
Ui 43 95 b Neol 1 Xhol i1 A7 s, WUEE YT 5 1] Wi
J& 5 R FE G ) pET28b ( + ) 2 /A AH % 45, Bl Al
A% pET28b-0rf20 . 2] £k F KL PCR FIil U] 5
TR S5, 2 — 25 0 e 565 3F 3 DR P 410 % 352 0 A v i 12
pET28b-0rf20 ¥ 4k E. coli BL21 (DE3), DL E. coli
BI21(DE3)/pET28b ( + ) Jy %t B, #1715 5 £ ik,
FRW A S it OB TR IR 3 mL, IR AN,
BT 1.5 mL TE (pH8. 0) v, | H vay He 8 #7431 1
(172 MPa) J5 ,4°C 15000 x g 5.0 15 min, 4 I
FIVLVE , DIVE A 1.5 mL TE 5, 435 i 47 EM R
A5 TOE i B Ji L VK ( SDS-PAGE ) HIL Uik R T 3 5k 9 77
IPTG W& B 5 F AL U 0D (8 , 755 3R 15 B 0] 55 2 54
HEAT AL, SDS-PAGE 5l H 9 2 (1 1 #2356 & fl &
KA, EHE A HisTrap FF crude £ (1 mL) 78
AKTA & H 2 M R G0 (FPLC) b 1 bR e A6 B 358 3t
1.3 EE#EERRTHRHOMERRESHT
ZE 5tk DMR20 (% #4 # >R JI] PCR-targeting J5
WA BT sh: B B xgra20F (5'-CCG CTG
CTGCCCAACTC-3") Hl xgra20R (5'-GTCCCGTACGTC
GAGGAACT-3") A\ 5 5 75 1 B DR 2 rp 7 486 10 RS 1
RAEY G MR R 020 BLH K BT #4202 kb
4.6 kb [ K B, TA # & & pCR2. 1, k7% pCR-
xgra-20 , FFKf e F 21 TR AR S 58 A8 RER RS A E.
coli BW25113/plJ790, 3k 4 E. coli BW25113/
plJ790/pCR-xgra-20, F| i 51 ¥ TAR-ORF20F (5'-

ACCAGCTGCACCAGGCCCTGGTGGAGGCCGGCTGA
CATGATTCCGGGGATCCGTCGACC-3") Fil TARORF-
20R ( 5'-ACCCGCCGCCCCGGTCCLCGLGLeeGeeeCe
GTTCCCCTCATGTAGGCTGGAGCTGCTTC-3") = 14
pLIT73 FOR: | 4 Apra it JE 5 R 6 S 2 06 15 51
M 1.4 kb B (aac(3)-1V/oriT cassette) ,PCR 7= 4
alifb J5 B i ¥4k E. coli BW25113/p1J790/pCR-
xgra-20, N/RED 4 & 5 ¥ Jiki pCR-xgra-20 [ [
orf20 £ N B 1 1% aac (3)-1V/oriT cassette, 1M 3k 15
pCR-xgra-20-apra, pCR-xgra-20-apra ¥ fk E. coli
ET12567/pUZ8002 ,E. coli ET12567/pUZ8002/pCR-
xgra-20-apra 5 B8 55 55 W 0 T AT S HRR L 1
YD - i b RS T B R B4R R, AU A
Apra FIZERERN IR, Frfe & 7RG, VLA F 100
PNEEA R IBE R (Kanamycin, Kan) fil Apra LA &
HA& Apra MR NA Sz b, 345 12 4> 8 — 40k
KA (Kan™ Apra” ) MG 7. BEPLESE2 A, FIH]
PCR Jy kA7 B N B 40 1. PCR R ] 4 %5149
xgra20F, xgra20R, apral (5'-GGTCCACAGCTCCTTC
CGTA-3") ,apraR(5'-TTATGAGCTCAGCCAATCGAC-
3G M 4 AT FEAT IR . AR R A —
SR IR R B GE R AR R 7 B BE ), 7E YEME
WS R I e AR R i M B R (AR ) e
Jo PR R BE TR L 6805 JEAT A X E i B SR
24 hJ5 , B0, S0 WL B3 TE(pHS. 0) Z2 il &
AR 1 mL, M 580 nm AL B G BOIAR .
1.4 BEESERRTHRREAXBHHEI PQ B9
iy

PLAS [ e B2 1 PQ X 41 i AR < it £& 1) 52 i o 1)
W7 2% B AR Y AH X BT MK P, X T B
YEME VA4 ok 585 9% 109 F -, 590 WO B TR AR, Tk i
JE I TCHE KM B 2 OD g0 H 0. 6, 4% 5% LU A9 45 b, fif
IR ODg, 29703 0.08, FEFiIF AT A PQ 28 2 ¥k J&
0 mg/L.20 mg/L .40 mg/L.80 mg/L, 7E %3 ¥
U6 h, BE R 2 h HUAE, DUJS 298 1 h HCKE, U
OD g0, , AR 0,5, F TG T8 /K Uk % 2= 3G 64 )5 1
M7E , B3 ANEE . X TR E, LB Wk
R FR RN T WOH TR K B 22 OD o fH 0 0. 6, 4%
0.5% H A9 35 Bl , 40 i OD o 29 4 0.005 3% Fift At
A Kan (50 mg/L) (IPTG (0.2 mmol/L), [a] i} il
A PQ ZAYE 0,10,20 .40 .60 mg/L; 1E 55 5% {4
G4 h, BERE 2 h BORE, DUR 2968 1 h HORe, I &
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ODyy, , BEAL R 3 ANH A o AE A 2R E BURE 45 3R
Jei, IRV IE B IBURE i AT SDS-PAGE 43T, LA Uk 7 1%
FAER orf20 R IKEMFRBL

2 HRAA

2.1 pET28b-orf20 #FH kW E R KX

Wk #2119 pET28b-0rf20 5T kL i 17 PCR il il 1)
B, B M LUK SR Y AEAE 24 560 bp KU/ RR R AR
L5 USSR — By 45 R R WY, BE R 81 K
T AE 5¢ 42 1E A, 18— 25 0 I 3 41 8 R b 2 i oy, 4
FIRM ORF20 £ 1 70 R M o 417 b 2H R A 25 (4
RAK B /~)., pET28b-orf20 #5 4k E. coli BI21
(DE3), L E. coli BL21 (DE3)/pET28b ( + ) i Xf
MR, BEAT V5 3 3R 35, SDS-PAGE H JK &6 Il W 7R, 15 %
HEAH H, BL21 ( DE3 ) /pET28b-0rf20 [ 4> 4 il Kz 41 ifs
SR TE UK B K AR W 290 22 kDa
(25 255, 5 U & 40 ORF20 & 11 K/h—3, W)
HRIR orf20 BLNAE E. coli ARG T nliF PRIk,
FH 20 S 57 A Sl AT 1 B D 2l Ak 2F — 20 30 I i 2R
FIf o H 20 ORF20 5 (1 (181 1) dl ok ik — 2B ft ik
RAF T AL a8 S 55 R IR 37°C i Rl iR
0D {8 0. 8,35 S5 IPTG ¥k & 0. 2 mmol/L, i% S i}

] 10 h,
kDa M 1 2 3 4
972 —  —
66.4 ——  w—
443 —
— | —
200 — — -
T esas o
20.1— -

143 — e ' — -
e =
B 1 ZE4H ORF20 & & SDS-PAGE 4 #f
Fig.1 SDS-PAGE analysis of the recombinant ORF20 protein expressed
in E. coli. M, Protein molecular weight marker ( Low); 1, Intact cell
sample of BL21 ( DE3)/pET28b ( + ) after induced; 2, Intact cell
sample of BL21 ( DE3)/pET28b-0rf20 after induced; 3, Supernatant
sample of cell lysis of BL21 ( DE3)/pET28b-0rf20 after induced; 4,
purified recombinant ORF20 protein.
2.2 BEGERRTHRINUERRE SN
HOFRATE ZUESE TA g2k pCR2. 1 | i
L 1 Kan By 5 7 8 05 55 5 i B Rk

TP, AT IR DX B XSS 46 1 9 28 Bk, DR n] ) TA
TR HY) A JORE ok Ak PR ST ARG ORE 2E AT
PCR-targeting 287 . f£ YD ¥4z |- 55 Apra FIZ50E
B PR 45 3% 3 d Ja , K a7, BRI B — Pk R A
(Kan™ (Apra” ) (4EH 72015 10% . FEHLIESE 2 4>
A9 % 3B 240 DNA, #17 PCR Bk, 1
VKA IR s, BT 2 SRR MR RE DT B
708 bp (apraF/apraR) 3343 bp (xgra20F/apraR) .
2823 bp ( apraF/xgra20R ), 5458 bp ( xgra20F/
xgra20R) (14 F Bt , 1 B A= AR A AE F xgra20F/xgra20R
SIPIRT I REY 1S Hh 4641 bp 19 7 Bt (K 2) , 5 4l
GER— B RN RAE M N . RAEKRERIRE
5 AR AT AT LA™ 98, AT AT 7 AR AR R
W R BE ), 72 Bk DMR20 76 YEME i 2R K i
25 B A BUIEAR — B (S5 R OR BoR) |, U AR KR
A ZB5E R 3 SR, 5748 bR 4 (5 38 7 b 20 2 I A4 R
(3.3 f5(1&1 3) , 7R orf20 J [N Xt 1 1A 3% 1 2L 9
B AR SR PR
2.3 BEREGEERRTHREAXRETEN PQ R
iy

PQ fE Jy — F 48 Ak 38 J5L 1 35 7 (redox cycling
agent) BEWS 7 A A0 ) S8 AL D30 o 20 FB Y SoxR
REXS PQ HEAT W2, I OIS T U — &R 9 T S AL i 3
B ik, ORF20 & 1)@ T SoxR ZJE L5,
I ORF20 J2 752 S 40 Ak Wi (RER X PQ #EAT
B2 AT T AN [ v 8 1) PQ X 1 i itk o 1A BB
AR 98 Bk DMR20 AE K i e 52 m . 45 R 12
7N, PQ W BEEAE 20 mg/ L i3 B A R AR OBE AR BAT
i), 40 mg/L 52 W0 B 58, 1 7 80 mg/L i, B A AR
FH 2 TR, R OD gt 1 35 A & Wk B PQ
XF JEAZ R DMR20 (14 52 Wi 5 B A= bk BE A — B (& 4-
A) S IXUEH orf20 BE DA B B 2R T BT Bl 1 BE
Bxt PQ BT -, B ORF20 75 ¥ % 4% 45 i th JF
BA S H5HrEA B, BT or20 3K A1E K
FRA S B 7 Al v R s e EAOR B TR AR
PRI A W3 e RIS, %o 3R 3K B Bk X PQ Y BT P 7K 1
Wity 7K. 25 2R B (K 4-B),40 mg/L.60
mg/L PQ f£ 7 B}, BL21 ( DE3 ) /pET28b ( + ) f 4=
2R 9N, B S B K ik 8 h, T BL21 (DE3 )/
pET28b-0rf20 11 i J5 WX & 5 h; SDS-PAGE 43
R AL IR ST, orf20 & AT LA AT HEE 5X
RB (SRR ER) ,RY EH ORF20 &4 1 BE W ¥



406

Mingrong Deng et al. /Acta Microbiologica Sinica(2011)51(3)

708bp

4641bp

5458bp
2823bp

2 EEEEHE orf20 HRAREHA PCR KiE
Fig.2 PCR analysis of the genome type of the orf20 disrupant of S. vietnamensis. 1, 14, DS 5000 DNA marker; 2-4, wild type (WT) and disrupant
DMR20-1, 2 amplified with apraF/apraR, respectively; 5-7, WT and DMR20-1, 2 amplified with xgra20F/apraR, respectively; 8-10, WT and
DMR20-1, 2 amplified with apraF/xgra20R, respectively; 11-13, WT and DMR20-1, 2 amplified with xgra20R/xgra20F, respectively.

A 18 - Granaticin production B .
16k 15.84
14
g 12
o
Q 10
3 WT
L2 8r
>
61 476
4 -
2 -
0 1 J
WT DMR20 DMR20

Strain

B3 EXEEERTH DMR2 S5HEAMEE~ENLLE
Fig.3 Comparison of granaticin production of S. vietnamensis wild type
and disrupant. WT, wild type of S. wvietnamensis; DMR20, orf20
disrupant of S. wvietnamensis. A, granaticin yield assayed by 0D,

measurement. B, photos of the fermentation broth after 24 h incubation in

YEME liquid.

#5% BL21 (DE3) X PQ By HT ¥, X #i W], ORF20
H AT KR o A3 b oar RLXE PQ AT %K, RE 8 A2
PQ B

3 Zpfritib

AR SO 8 TR R AR R A 0rf20
AT TR TG IFTE S U808 R bk Ar 1
HOCTIRENTFE . 45 2R W, AT MR35 /Y ORF20 fig
% 52 5 i x5 PQ UL, X K W] ORF20 [ % 2 AU
SoxR 55 K i AT 01 DL 480 fb W 380 B 9 45 9K T e PR
orf20 K [H I B A A B BE A RN PQ ARG ST K
-, 0 GRA 7= KA 4R & 1w A L L, Ul

ORF20 HHATEHE EE G E T IFAS St
AR 30 B R 45 T X GRA 4 2 9 4 i B A i 45
RO

Park 2527 4l % B RS B (P, putida)
2 SoxR REWEIK S KW AT 1 soxR FEAERRXS PQ HYHT
P, P S8 A5 1 A5 s 4 T8 T A R BRI B (P
nitroreducens ) 2% SoxR fig #& & K g FF & X PQ (19 1
PO 33 B S [ 49 B ok B SoxR 2 [ 7 48 1
s IF H AR 75, 7 v A Ak ik I BB 4% (redox
sensor) FJ fE /& SoxR 4 [ 5 Ik ¢ i M 14 56 A 7 ) 27
Uife. SoxR MG & &2 5Hi A a4, G
A HEER HAR R EEE S 1A i, AR
MR RSER WG E T, S 5P AL
BN R JT R 2 orf20 JER B IR AR X S )7 A
SR TR R R W A I IR R N A AE 2
ASFBE B9 2 SoxR 45 & AL L, 20 B AL T orf1S
orf19 MR B T X o orflS ST He iz 3 1, ST
BR W or/19 THREAR M H 5 orf20 56 5%, 1)
AE L FTRES orf20 A C ., KL, GRA 7 & /Y $i
i, AR T RE IR N orf20 PRI 2R 16 B0 T 3K S
PR Y 3k K o

SoxR TE IR Ak i & A — AN [ 2Fe-2S | 7%, it 1 Bk Al
fe—A~H T 115 2% ([2Fe-2S] " -[2Fe-28 17" ) i fi
SoxR 4k 2 1% sl O R s H A A8 S 75 Il 25 Bk A 7
BT L 152, SoxR 5 43 % R 51 51 1y
R G T, B JC IR Ak TR T B 2 O RS, SoxR
HRRES WU S Z 4 L 2 M K
o R TR A A R R R TR AT — TF AR
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Cell mass/OD,
® S o =

NS SN
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Fig. 4  Analysis of resistance to paraquat of S. vietnamensis and recombinant E. coli. A, the growth curve of S. vietnamensis wild type (WT) and or/20
deletion muatant ( DMR20) treated with paraquat at 0 mg/L, 20 mg/L, 40 mg/L and 80 mg/L.. B, the growth curve of E. coli BL21 (DE3) carrying
pET28b( + ) [BL21(DE3)/pET28b( + )] and pET28b-orf20 [ BL21(DE3)/pET28b-orf20 ] treated with paraquat at 0 mg/L, 10 mg/L, 20 mg/L,
40 mg/L and 60 mg/L.

AT 2RI RE A o B0E ORF20 i afF — 25 B I % s 2k
DY orf15 235, (AR 18 2% R e it HE 2 i 41 1T A 2L
BE AN SR, 0rf20 YRR A1 {# GRA )™
RN $2 e, IR B IX — 4 I R BE RS2 . ORF20 7
GRA = A frf Al BEATS Ak F R 3 AR S 40 1 orf15 3
PR ik, T FR K T GRA AhHERYRE 11, R B R 1
PR, 0 AL AT e 2 — 2P BF 5 o o

% Xk
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Function of the granaticin biosynthetic gene orf20 from
Streptomyces vietnamensis

Mingrong Deng, Jun Guo, Yongheng Huang, Honghui Zhu”
Guangdong Provincial Key Laboratory of Microbial Culture Collection and Application, Guangdong Open Laboratory of
Applied Microbiology, Guangdong Institute of Microbiology, Guangzhou 510070, China

Abstract: [ Objective | The transcription factor SoxR, which serves as a cellular redox sensor, is a global activator of anti-
oxidative stress in Escherichia coli. The granaticin biosynthetic gene orf20 from Streptomyces vietnamensis was found to be a
soxR-like gene. This study was carried out towards understanding the physiological function of this gene. [ Methods] The
orf20 gene was cloned and expressed in E. coli. An orf20 deletion mutant of S. wietnamensis was constructed by using a
modified PCR-targeting disruption method. The growth curves of the recombinant E. coli strains and the mutant S.
vietnamensis at various paraquat concentrations were assayed to resolve any changes of resistance levels. [ Results] Soluble
expression of orf20 gene in E. coli was achieved, and the recombinant ORF20 protein was tagged by seven histidines at the
carboxylic end. An orf20 deletion mutant of S. wvietnamensis DMR20 was successfully constructed. The DMR20 mutant
showed no growth changes to the wild, and the ability of sporulation was retained, too. However, the production of
granaticin was improved for more than three folds. Compared to the wild type, the DMR20 mutant had no visible changes
of resistance to paraquat, however, E. coli carrying the recombinant plasmid pET28b-orf20 received an elevated resistance
to paraquat. [ Conclusion] The orf20 gene can complement the soxR gene in E. coli, but is not involved in the regulation
of anti-oxidative stress response in S. wvietnamensis. Instead, it imposes a negative effect on granaticin production.
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