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Effects of Overexpressing Hemoprotein Gene from Sinorhizobium meliloti on Nosiheptide Yield of Streptomyces actuosus
MO Qiu-yan, SONG Yuan-da“
214122)
Abstract

zobium meliloti, and to enhance the yield of nosiheptide. [ Method] Sinorhizobium meliloti hemoglobin gene (sm) was obtained through the

(Food and Health Research Center, School of Food and Health, Jiangnan University, Wuxi, Jiangsu
[ Objective | To improve the dissolved oxygen expression of Streptomyces actuosus by overexpressing hemoprotein Gene from Sinorhi-

whole gene synthesis method, which were cloned into the plasmid pIB139 to construct expression vectors pIB139-sm. The plasmid containing
sm was introduced into Streptomyces actuosus through conjugal transfer between E. coli and Streptomces. The transformants were verified by
PCR, and then were purified by several cycles of single-colony screen. [ Result] The expression and activity of SmfHb was confirmed by SDS-
PAGE and CO-difference spectrum analysis, respectively. Flask culture experiment results showed that the nosiheptide yield in SmfHb-overex-

pressing strain (1 245.7 pg/mL) was increased by 39.6% (P < 0.05) compared with the control strain (892.5 pg/mL). [ Conclusion ]

Overexpressing sm gene is superior to vhb in enhancing the yield of nosiheptide yield.
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Power pac A% i, 7k A . Geldoc 2000 % i 15X W H Bio —
Rad ; Nano Drop 2000 43¢ EE 1T Legend Microl7 BIEG.LMIL
Legend Micro 21R HU¥4 %k B0 HL . STA0R BIVA R B .0 ML H
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ng/mL - E K 37 CIEFRE 0D K 0.4 47, WERKT
4 °C 5 000 r/min B> 4 min, TR A 10 mL LB $E¥% 2 1K,
JEH 1 mL LB F5: 75 H.
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FET 500 pL2 x YT HEF 5,50 °C /K510 min il #7617
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5000 r/min B0 5 min, KERANIEE A . LR 245 oL,

I3 M % AR AR

A CO A 10 min, LS % B B AR PR 1)1 )2 22 i
WA L, -l R THE 420 nm ABE OD,
1.2.7 (GEREER AW R IIE ., H 10 mL 3298 R IHUE
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Note :M. DNA Marker;1 - 9. S. actuosus/pIB139-sm transformant ; 10.
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Bl1 F|HE# S. actuosus/pIB139 —sm §J PCR I&iF
Fig.1 Confirmation of strain S. actuosus/pIB139-sm by PCR
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Table 1 Screening of transformants of recombination strain o SR, A BEPRAE 420 nm LbAG FRAE TG , 1770 HE
W WS, FEH JL A 7
s Bl A ] Wi ey OPRFEBCARA BRI ST sm Rl vhb 25PN AR T BR
Strains Titer Relative Strains Titer Relative R P RIS A A Y TR A SmfHb A1 VHb ZEH (181 3) .
ans we/mLtiter /% ams we/mLtiter /%
Vi1 925.0 103.7 S1 1025.2 114.9
\ 1022.2 114.6 S2 1064.0 119.3
V3 509.7 57.1 S3 589.8 66. 1
V4 779.2 87.4 S4 799.6 89.6
V5 112.5 12.6 S5 1178.6 132.1
V6 1022.7 114.7 S6 820.2 92.0 é
V7 1136.6 127.4 S7 969.5 108.7
V8 969.2 108.7 S8 925.7 103.8
Vo 895.8 100.4 SO 1 160.6 130.1
V10 675.3 75.7 S10 1.094.2 122.7
525 004 L2028 11 (VHb ) VR 2120 167 11 ( SmfHb) 400 s 40 47s 0
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Fig.2 Protein expression of reconbinant S. actuosus
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HUIRPE KA ™ A7 B S A e R4 R, Herp, 5 363K SmfHb 1)
AR MG -2 JIFPY k™ 53k 1 245.7 wg/ml, LR TR
P75 39.6% . mIRIT 55 VHb B E A E AR MG -1 144
BT MG - 2, (IR PG O™ BEAP S IR T MG -2, LAk
MG -2 B BRIV KA 7™ i3k 303. 8 g/ mg, L LR T AR
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VHb J2: 38 i 41 e 17 BR A 2 BT 14 A= 40 e R S IR v i 7 i
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A JFORL pIBI39 (50 BRERTRR AR P8 ™ i 55 R T
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Fig.4 Biomass(A) ,nosiheptide yield (B)and nosiheptide/biomass( C)in recombinant strains under shake-flask culture
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2.5 AEAHZAEXNERFSHULHZM MRS 1A,
AR A A ARG FARFEBER . 765 b, 4
B Z PP AR 2 8]/ 13,15 14 12 (11, Zh B i)
225 W S IAREGE 1.3 ZM41LA 1/2MS + NAA 2 mg/L
+PP,,0.5 mg/L AR R 45 88.4% , -3 K JiF 1A 0. 93
em, AR5 5 95. 4% B A8 1/2MS + NAA 2 mg/L +
ABT 0.5 mg/L, ¥R KK 1.23 em BZHE 0 1/2MS +
NAA 2 mg/L +IBA 0.5 mg/L
#5 FEHMEAAIERE UM

Table 5 Effects of different hormone combinations on rooting induc-

tion
§ 8 EIRK S A AR S
Jit] W Bk i gy THIRK TRERS
X verage root Average
Treat- Hormone and Rooting length rooting
ment concentration // mg/L, rate // % om number // 4
11 1/2MS + NAA 1 + PPy, 41.0 0.30 0.44eD
2 1/2MS + NAA 1 +PP,;, 0.5 47.3 0.55 0.76dC
13 1/2MS + NAA 2 +PP,;, 0.5 88.4 0.93 1.30aA
4 1/2MS + NAA 2 +IBA 0.5 92.2 1.23 1.07¢B
5 1/2MS + NAA 2 + ABT 0.5 95.4 1.10 1.18bAB
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ZEB s AR TR RO . i, WIAE K B
R S B K BRI A , 1 RS TC 8 & 5 3k, W A A
WERERZ, B m T K BEE AR T 28 177 A A
Koo GO TR 5 KRR KB [R] BE R R i

BRI DL B AMEAR I TR AR IME IR ZSH S5 R A K
BRI, e SEBR R A, AT AR R S ML A A 4 IR BE | BRUBE 2897 1Y)
ANIR] DA e KB AL A AN ], 649 3k 1) KR AR o 26 vk J3E %
KR TE] , DT g PG 7 2 1) K TR ASOCR

R A RS T R s R s 3 LA S R
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THY R KRR, FCT R 22 0 B R P s Sk it AR A
[ PRI, P 2 S A MR AR S 307 2 % i L A 105 AL 805
FHAMU S —HE,

PR PU R AE AR TS, B R B AR 0 T A
AL T AR A R A/INE 55 8 e R B
AFIFAEM, TR, K, B3 R B8 2w B i i B
FRbE R G R M AR TR AR, &5, 85
TEA I E TP B RSk, AR AR A K T M R BE 4%
PEASTR], BV 2 AR [FIAE ) , AN [R) 280 BOAS [R) B A5z i 7= A= 1 JE
TR BT A AE AR SR AS ], BRI U, 76 155 5 00 7 3 AR AR 22
La%IE.

S 30k

(1] 454, BeN 4, =%, 55, VORSEER o SRRl B R PRk [ ]
PR 54,2005,34 (1) 136 - 37.

(2] PRGE1. PR PEESEL T ] FhEIFPEEZGHRZ,2006(4) : 1.

(3] A3, sk, X PEASERIF R IR M b AR A AT =L ). SRRt
2£.1999,2(3) ;77 - 79.

[4] 5K, HEPI 4, R HH. i U SR A= s [T . P
FAfLF4%,2003,25(4) 1136 - 137.

[5] Shhshes, SR, 5K, . SRR VO &R T 0L MARROIA T @ m 44
WigE 1], PhRge 244 ,2013,26(3) 11148 — 1151.

(B35 159 W)
3 &g
PRI ) E I BRAE RS A T K vhb R sm 40 TAT ILZT.

R 0 8] vhb sm T FRIKEME MG -1 MG -2 LI

LA RS R EA RN, TR sm IEHEREL

BEItR MG =2 FHIRPE k™ hE ik 1 245.7 weg/ml, R AG TRAR

17 39.6% . HIRITFRIL vhb WEAF M MG - 1 (£ & 5

T MG -2, {H MG ~ 1 B8V ik B AR T MG -2, HLIR Bk

MG -2 A7 A PR KA ™ fi ik 303. 8 pg/mg, LI AR B ik

P15 32.8% , 1 MG — 1 {L LIS IR TR i 2% , BT Rk sm

LR IRV B B BV E I T ohb

523k

[1] BENAZET F,CARTIER M,FLORENT J,et al. Nosiheptide,a sulfur-con-
taining peptide antibiotic isolated fromstreptomyces actuosus 40037 [J ].
Experientia, 1980,36(4 ) :414 —416.

[2] KOBAYASHI I,NAGANO K,KAMAI H. Nosiheptide,as an antibiotic for
feed additives-2 effectiveness and safety [ J]. Mitsubishi Chemical R & D
review,1988 ,2(1) :53 - 64.

(3] W=, 1A, ARPERORT TG4 A= RN A P RIS [T ].
Tk T, 1997 (4) .7 9.

(4] JAR, 24k, TEVOIRSS AR A & BT (D) [1]. s EbTAE R,

1995,20(3) ;159 - 162.

[5] ZR21ZE. BIPERS PR A RSN N A E IR [ D ] Bt
PN I TR 2004

[6] SETE. BIVUIS T Al A= ERE M NE R s [T ]. R
fd,2006,6) :42 -3.

(7] =052, 222540 AIRER AL & R 4R S B b R Fak [T ]. Tl
A=A, 2000,40(1) 250 —56.

[8] KALLIO P T,BOLLINGER C J,KOSKENKORVA T, et al. Assessment of
biotechnologically relevant characteristics of heterologous hemoglobins in
E. coli [J]. Methods Enzymol ,2008 ,436:255 —272.

[9] ZHANG L,LI'Y J,WANG Z N et al. Recent developments and future pros-
pects of vitreoscilla hemoglobin application in metabolic engineering [ J].
Biotechnology advances,2007,25:123 -136.

[10] WEI X X,CHEN G Q. Applications of the VHb gene vgb for improved mi-

crobial fermentation processes [ J]. Methods in enzymology, 2008, 436
273 -2817.

[11] KHOSLA C,CURTIS J E,DEMODENA ] et al. Expression of intracellular
hemoglobin improves protein synthesis in oxygen — limited escherichia coli
[J]. Biotechnology,1990,8(9) :849 —853.

[12] LIRA-RUAN V,SARATH G,KLUCAS R Vet al. In silico analysis of a
flavohemoglobin from sinorhizobium meliloti strain 1021 [ J]. Microbiol
Res,2003,158(3) ;215 -227.

[13] KIM Y J,SA S O,CHANG Y K, et al. Overexpression of shinorhizobium
meliloti hemoprotein in streptomyces lividans to enhance secondary me-
tabolite production [ J ]. J Microbiol Biotechnol, 2007, 17 (12):
2006 —2070.



