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Construction of Conjugal Transfer System of Streptomyces bambergiensis
and the Effects of Expression of Vitreoscilla Hemoglobin
on its Secondary Metabolites

LING Hua-Yun' MIN Yong' XIONG Wei' LI He-Ping *
YU Zi-Niu' ZHENG Ying-Hua'?"
{ National Key Laboratory of Agricultural Microbiology , College of Life Science and Technology,

Huazhong Agricultural University, Wuhan 430070)"

( Beijing Institute of Biomedicine , Beifing 100091) *
Abstract; Intergeneric transfer of plasmid vectors pSET152 and pHZ1358 from Donor E.coli ETi2567
(pUZB002 ) and S17-1 to Strepiomyces bambergiensis was demonstrated and optimized . Integrating plasmid
pBIB2005 containing ermFp" and construction gene of vhb, constructed by OOE-PCR , was transformed to
ET12567 (pUZ8002), and then transfered to Sreptomyces bambergiensis by conjugation. The integrating expres-
gion of vhb gene in Streptomyces bambergiensis was verified by PCR and CO binding difference spectrum. The fer-
mentation results showed VHb could improve oxygen demand, promote cell growth and enhance antibiotics pro-
duction .
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X, BEEBEN—HERRBFROCESHEBTE TRINAY . TR N
BT LASEFF MU ME R RS, i DNA Sl BRI RERmE, 7ESSRMRREE I ZAR 75 £ 0 #M IR DNA
AORR I MERRRT s T R R AFARNT T8, R—RB AW S EE B E.

EHBEMLER (Vitreoscilla hemoglobin , VHb) R—FEFE &M, MEAS SR
REAYMAIES, HRET -HEEREFEPEFN ST EE—SHEE (Ve
reoscilla sp. )™, BRI VHb BEAA SALSHERANIES, EEVEEEER
FTRENET, HRTX ¥4, wb ZRCEZHRERE, S0, BG, 5D
HEPRIIRE, ERVABHERREIERELXGTHER, BEBIEWENE
R B,

FHRAERERTRNEBENECEBRAR, FHTTHE: HELAEET
BFE, S BEERNESHPBERE, AH Vb EHBIFNESS SREE
NERBRANEGAABEIBRPBEALRTE, DERESEEANE KRS REE
3,

1 #Me5s*

L1 RE#E

LL1 Bdk, Pk NS EETRERDPHREVREERARRE, KEHE
IMIO9 3 (R B R KB, KB #F & S17-1 (recA RP4 ) #I K 4T 8 ETI2567
(pUZ8002) (recF dam’” dem” eml) AEAHHEEAHE, L ABITEY WAL EE
o B4R Rk pSETIS2 1K $) & 8 & pHZ1358') i A LB 5 R 77, BEEHK
pBIB2004 (ermEp™ +vhb) AL CATHIE.

L1.2 Siopd. BENSEE MR L TSB BAIS Rk (6], PRIEFHESMK, 12
FAEFER AR BN R A P IR A R A RIRME, KEFEEREIB, LASRYT
7],

LL3 fFAR, BAEAR: LB A EFERREALEEY 10pg/nl, ZEHEBEY
50pg/ml, AERN 25pg/ml., RIRBWEN Opg/mL; EEEBEFR I LEBEEY
30pg/mL; BEELBEESN 0pg/mL; ZE0EFARE N 25pne/mL, ZBF 55 5 57 FE A9 & Fb R 4
eI BB T4DNA EEEREIY I H TaKaRa, DNA [BIMGRF &M () SBS 4407, REHE
FrdEdh e P sE b B A R AT

1.2 A&

L21 ABEHESHENEEERAESERERNMRETEL: 200 (6],
1.2.2 EABOR pBIB2005 #g: M4 GenBank A7 i) vhb 2P H ermEp” FE 511813
¥ CP1, CP2, MP1, MP2, i E4A YT BERREERATER, N THETRHE
WRE, ZECPLFICPR2 5415 B HI5IA Xba 1 # EcoR I fiif5 ( FRIZBER4): CPI.
CGT CTA GAG GTA €CCA GCC CGA CCC GAG CAC; CP2. CGG AAT TCA TGC CAA GGC
ACA CCT GAA G; MP1: AAC CGG CAC GAT TGT GCC CAC AAC AGC ATC; MP2.
ATG CTG TTG TGG GCA CAA TCG TGC €GG TTG, # 4 OOE-PCR ( One-step Overlap
Extention PCR) & i E Y #1838 ermEp* +vhb RHE W, 2 EoR | 1 Xba [ T
MUl 5 RS pSETIS2 |, KERMEE R T, MU, HFE2NFRIE. FHR
EHEMEYTEEARRSHRAFTR. PuDNA B4 8 PCR &% PCRl: 98T
2min; 98C 30s, 61°C 45s, 72°C 30s, 30 MEFH; 72C, 5min, PCRZ. 98 2min;
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98%C 30s, 61°C 45s, 72C 60s, 30 MEH; 72°C, 5min, PCR3: 98°C 2min; 98%C 30s,
61C 45s, 72°C 90s, 30 & : 72°C, Smin,

1.2.3 ohb BN S HAR PCR RAEFRE=Y VHb AR CO G Ekik: %E%
Xk (6], RIBEMEEEE S DNA A4, LI CP1, CP2 45|% PCR ¥ 44, Y&
SREBERE R K AT IR EE; VHD EMEAHTA CO B A ERMEAIHE, SRSHFIAM
[3]; BBEEAR: Cv (nmol/g) =AAx10°/ (AebCy) (FAp Cv HBHE PG
VHb &, Ae=274/cm - mol/L, b=1cm, C,AREEMEEKE mg/mL) !,

1.2.4 VHb BEAXMFENSEERBEERKATEKEAOEE.: ALIEREENRAER
EMEY:, SR3CE (8], HATRMME KA HPLC k. HPLC &4 BN Cy;
BRI 258um; Fid: 1 mL/min; FESHA: 0. 1% B RREE . 55% B ZHH.

2 BR

21 HNHRNEARERGHBIKAL

DT RB AT EER, /9% TSB 3K, R,YE, R, MS, SMK %4
ARBRERAE, EREFELEEEMSERELLFAKIDEST, MAT N SMK
KK EEEST, HEHHELILFARBAKEFEILYS (KER) . L
SMK AREMESHRBERE,

EREEA, HARESMEMTESEEREERALE, ELALRENT, 9 E
SRR, HELDTF 19, BEEBEATSE, MEENRLZEREATE, F5F
B&; BT 19h, MREZEE KSR, ZHBEAE—E, $TARAEE, THXY
o R ER, MH TR 2ENER, SERGREERK.

AR O 10889 ET12567 (pUZ8002) #1 S17-1 4y Bl S5#-F ik & 10° ~ 10° 1%
HNSESEFITESER. TRER (£1) £H., U711 h#HEELFREES
F; BAET12567 (pUZ8002) M{tike: &4t MM B &F S17-1, WH X AP R
KB EESHBAELG, THREARGEAT ZHENREF EARH R %,
&5 Zotchey SRME—H . LR BARMBEERE HIRRIE, Hiddk P
ftik KA ET12567 (pUZB002) , A HBEFEME LT T & S17-1 RUTLIFEE
1, 7ELLET12567 (pUZ8002) M{tATER T, HEFIF A pHZI3S8 HSBRETES

Bk pSET152, AIRERE A pHZ1358 BEARE Su " AR
¥ 1 ETI12567 (pUZso02) 30 S17-1 A4k EswE L

! iy ok -3 S ShmTa’ BELTE 4w’
ET12567 pSET152 108 282 2.82x10°¢
(pUZ8002) pHZ1358 10° 118 1.18x 107
pSET152 10° o <1x107*?

517 -1
pHZ1358 10° 0 <1x107°

| P RR itk K BATE RN 100, 2 BB AV AR B PSM AT S 8000 . BB 30 ~ 300 MM E KA FREAK
it I BB RERES T 2R TERT, HIENE 3 WERATHHE

SERYE, BEMIREES B KB E ET12567 (pUZB002) /FNHRE.
Ll pSET152 it R ORI, HMRARR Y BREHE/ ZEATF R 10°: 10°, ftEX
BHESREFRESTERM LB b, 37CIEFE 0Dy K 0.6, WREK, HEr LB
PR, FAO0. 1 fFAR LB BRER,; #BARTETT S00pL 2 xYT H, S0CTH
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B 10min, K ERHEE5RZAXBITERY, BATEEXEEREEREN 0ug/mL i
SMK 3rEE |, 37CHEF 19h 5, X KR TERNWABIFE, T RLEZHE
gL, BERSRERERN 11,0000z, NN 800pg A9 ImL LEAES, KT
JEASEREFE 30h KN BEEESF.
2.2 NEARK pBIB200S HIHgEE

BBME", £ emE BFHT-35 K T6C BB THEF, B FiEHEHBHME, F
Fil OOE-PCR & AW IR (B 1) 435 X TCG Stk ermEp* +vhb B[ K 0,
4 pBIB2004 M #i4R, M Pfu DNA B4 K, UL CP1 f1 MP1 3 |¥{ 1% 4 274bp
PCR1; LA CP2 1 MP2 45|45 1 i} 655bp ) PCR2, F5LL PCR1 HI PCR2 Ajifk >4y M #t
R, CP1 #1CP2 45|49 1 4 900bp ZEA 1 ermEp* +ovhb (E2), B§HI5RES pSETIS2
b, EORAMEGB %ETF pBIB2005 (A 3), KA vhdb EEC R R BIRE L
(B 4), Ui CP1 X359} pBIB2005 #HTREMME, STMMEREZE B,

e, ML M 1 2 3
MPI CcP2
PCRI
PCR2 bp
——
q
1,500
\_'__A:‘= 0
700
Xbal OOE-PCR(PCR3) 500
. ‘ T 7
EcoRI 300
EcoRLXbal
N
E1 OOE-PCR EHBEERER B2 OOE-PCR =4t
TGG sk M 100bp DNA ladder marker, 1 PCR1 =49, 2 PCR2 =
%, 3 PCR3 ™%
bp
7,743
5,526
925
3 R pBIB200S A B4 b pBIB200S MY] 547

M Lambda-pUC mix marker, 1 pBIB2005 EcoR I /Xba |
TMYI™Y, 2 pBIB2005 EcoR | M§i07=4y, 3 pSET1S2
EcoR | Y14
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23 v ERERNBBEPHOESRE

E4 N pBIB2005 SHBEAIR anP, THRAHES TRNSEBERAMKL aB
ik, PCR BiF vhb RRCRIVESDRAKE, HHEEARKELERENHRTE
Gf%f 10 ZGHBUE DNA, DIt R8iR, PCR RIEHRMY okt BRENBEBAEREK
I (B5). COGgEAERMAMMMREY VHb BATEH, RIE 4200 HEH -1
FER B (E6), RIAFRLHN VHD BARFEPEH.

M 1 2 3

L
bp 010 [ J
3,280
w
1489 0.05 |
925
400 420 440 460
Mnm
HS ohb BEBEFERIF 6 HARNASHAELRY
M Lambda - pUC mix marke, 1 pBIB2005 Jy##i PCR CO ZikLR
79, 2 TR##H DNA %HiE PCR =%, 3 {648 10
K TEHik 5 DNA X85 PCR =4

2.4 VHb HAXMKNEREL KRR EOER
ERNSBHRECHBTREMBRES w2 RIussnTERmEReBLS

REREERAMEY AN L EEKB, 5 (/L) (pg/ml)
CO %426 M (5 39 0.038, EAR 50 L3 5400
7S VHb ik &4 10. 55nmol/g B 2214k F 75 1.2 5025
500 mL =AM, U 50mL, 75mL, - 100 1.04 4050
100mL =FOREI%E R QW VHD B 0 82 50 L.40 5525
KEKREROEH, £37C, HRH 200 ; o o

min BB RRETA 5, MBI SHA . ,
SRED (£2): BEKEXEGE KD ~ 5 MR KEEXRERNGTSE
ERERERARM, RAEBAY, BRENKNERNE, MELREN, T&
Witk B, 53 F RN HE FRSE, B B, AT REaEN S F 27,
ER—RET, TREH B, ARMERN L Bk F MR/, 35 VHb Bax
B KRB A A A (R

3 g

HBEE - XRARERLFMENEZ KAEANE, s SHiET0EDE
HPR. RMAZHEBARARABHRSE, MEEERFRRER LR R
RE, WEREREFCRERE, FRRIEREAN—LELRETHEW, B%
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£, BERGERD, AR R HEE M ET12567 (pUZ8002), MRS i wi,
WU REEERFARE, MERFAXNER, HFEREE 2. £XRHERER
TRKEFE/RN#HBERESHBRR, AIRKBETESHEFTRIFREN, ¥k
ETI2567 (pUZ8002), RERGHBRNERH, RAESHBEN, RAKNEER
HESHRBARRE., MUESRB TN NSEEREARBHNEEIEZ—.

TRPAHBSHREY hb RERECABBRRCEE, DARRGINETR
WRARGMEER, B “RRMN ", At BERBERE, FAEEYH
ARERLURSHBERFE,

Hi T ohb RH B R T PR TERBEATAERT], FULXERPEEERERT
AINRRIEET ermEp” . LBRY, ohb BRBUMERBR T ERE, FFERERBLE
REEBERKY ., EERASIET, SEEAEKREERN, VHb BEAERA
PR, REMRERK, —RKFLRERARRMN . BERH—F KBLRIFE,
AHBRIATIHAMERN TEER. £F VH EOREEHN A RMERIEKE,
BEERIATFHEERIKEERBBEL, ER/E—SLBRHIA,

ohb EERHRANEAIME, BEEAZBET L FHIENARFEERZDHEHE,
mHETRHTECE, ERAGRARENRSTERE. AREYTREEEM, A
T E&ZHERTRE, SFALH. v BEENBSRETER S EOWAFERD
&, TARENIMREERENRERENAELITE, RS, @ THRE 200 BEHF
IEERUEMKBRATERERLG, QY RBEREN. FFERNSRLT
B F B

B, BNHBHSTREEURESD, BTLADFKY LR mE Tl Bk
EENARL, BRMRESTEYY, MERGRERE. AEETRHEIGS
FTHHABIRRS G TR ERZ—,

$EF AW
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