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 E: [88] 221048 E B Fostriecin 4 & Streptomyces pulveraceus &9 i 4% 4%
WE Y. (k) vAEAR Fidi pSET152 2 i & i, @i 44RH E. coli ET12567/pUZ8002
52 4RH# Streptomyces pulveraceus #AT#&44. [4R] #2744 EH Streptomyces
pulveraceus 4 i A2 42 - 4545 £ 1F 3T R A LIRE A 15%H R BA 09 MS3E 7R AL Jo-F #ug
£ 50 °C 10 min; M55 £ B 269019 4 18 h, LR E A 20 mg/L. Rl A, Jesm s A
BT ermE' 54 & % A Z G L E (ofp) L4 3] pSET152 #H 4k b, @it 444503
BB, ofp BFEAR. [4#] &% Fostriecin A H R A %, FRIHRER
REEZRHEFERD LS HEBRE.

KR 45 ¥ Streptomyces pulveraceus, pSET152, 4% 4, #EH k&

Establishment and optimization of the conjugal transfer
system of fostriecin producer Streptomyces pulveraceus
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Abstract: [Objective] Establishment and optimization of the gene transfer system of Strepto-
myces pulveraceus which produces fostriecin based on normal conjugal transfer method.
[Methods] Intergeneric genetic transfer system was based upon integrative plasmid pSET152
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from donor E. coli ET12567/pUZ8002 to Streptomyces pulveraceus. [Results] The maximum
transformation efficiency of Streptomyces pulveraceus by conjugation was obtained when MS
medium containing 15% glycine was used, with the spores heat-shocked at 50 °C for 10 min
before mixing with E. coli, using a final 20 mg/L concentration of apramycin for overlay after
incubation of 18 h. Simultaneity, pSET153::gfp was constructed from pSET152 by combining
the constitutive ermE+ promoter with green fluorescent protein gene (gfp). Green fluorescent
protein gene was expressed. [Conclusion] In summary, intergeneric genetic transfer system
was demonstrated and optimized, and glycin can increase the efficiency of exconjugates.
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1.1 ##

1.1.1 Bk R 15 3% &< 1 B% %5 14 (Streptomyces
pulveraceus) 2= S2 36 22 547, 1 1SP2lEy YPDE!
FiFRHEAE 30 °C 1557, RIAHT MK E. coli DH5a
HIE. coli ET12567/pUZ8002 F LBMI% 353 37 °C
BrgR, IXUCTARIY ARSI R

1.1.2  FRAIL: pSETL5 & —Fi A ATk, & FA
PrEER PR, fRiT Y ik LR eC31
1) attB fi s FE SRR A BIRE B Y R I

113 BERERREER KWHEREREN LB,
T 37 °C ¥R, HERRIMIARESRAE R YPD, [
BegR3 Ry 1SP2 BUAR®, T 30 °C iR, HIT A
Fro-E B M A R R 3R 350 MST), 2x YT
T A A o v A A B G 8 3 2R,
ISP2 Byt [RIAS FH TR BER . Pk R AH W EE
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AREE(Cml) 25 mg/L, RABEZE (Kan) 50 mg/L,
BT 45 25 (Apr) 50 mg/L

1.2 A&k

121 FhikiESEEFESE DNA BIIRE: ok
PRI ARBEAE S DL SCHR (1] 4 25 T 15 7 S
514 5 DNA U 5 IR W e

1.2.2 KBFHEFESE Fostriecin Z B HIIES
¥R MEA onT pyRRG AR pSET152 # A
KA ET12567(pUZ8002)Hr, 75 F {44 15
KIGFTH ET12567(pUZ8002/ pSET152), PkHLf
W, T 3 mL LB AREE FREEOMARIE K
50 mg/L F{AFIE RN 25 mg/L AR R LUK
12.5 mg/L S5 %), 37 °C 855547k, 4% 1:50 1Y
Fe %42 %] 30 mL it LB K533 (i AR
HPiAE ), 37 °C 1555 & ODgoo M 0.4-0.6, B0k
SERRTTTE, e LB B3 3L ug ik 2 ik, it
SR RIE T 1.5 mL LB 353 5kh . F4EMER
M ISP2 [E A SR L& T 5% 6 d i+
FAHBERSERAY 2x YT 55353 h, BERIR I HTHL
17, 7285 50 °C #4410 min, 4]
2 R A S R WA T R
0.5 mL F Eppendorf & HiREG, B.OU0E, HD
TR BRI IS AT MS SEAR, 30 °C 1535 17 h,
FH 1 mL 5 BT 25 20 MR i K VA R 25,
RELRETE 3-4 d IR KA T i SEm ik
KIGFF# ET12567(pUZ8002) 14K K 108, $246%k
RS TR FROR, Bl 3 s
U I

1.2.3 PCR ¥ i8R MNIEIEESERF: HEM
AP R ISP2 K FR AL T AL G AL T, SIHUH
LR RE T L R SN LI K (SEAE S QORI LS
YPD HiiFE2) 24 h, WSER 24K, $EHCE DNA
VER AR . DASS A BUEE A A 19 5 DNA g BAPEXT
M, DL pSET152 Jiihv oAy FH M XF BE, AR 8 ot ks
pSET152 BAHids RyuthIEH & IH—X5 4, ¥

4 aac(3) IVHTIEIEH KNy 963 bp 1) F B T H

) PCR &4F R i %4: 97 °C 3 min; 94 °C 30,

55°C 30's, 72 °C 30 s, 30 MIEFF; 72 °C 10 min.,
SIYFHUNT:

AMF: 5'-CTCACGTTAAGGGATTTTG-3';
AMR: 5'-ATGAGCTCAGCCAATCGA-3',

124 FERAER GFP RiEHAMME:
PaH G R ermE’ o 8 F R 8t — X514, UL
pwhm3-ermE” it k7 M B, 734 & A )5 3h 7
ermE K/ 302 bp HY - BL, BIHFHR:

FermE: 5'-GCTCTAGAAGCCCGACCCGAG
CACGC-3';

RermE: 5'-CCGGAATTCGGATCCACTAGTT
CCTCCTACCAACCGGCACGA-3',

UG Xoa I BEYINI A, RS9
A RBS {17 15 K% Spe I 1 EcoR [ WiNEFYIfZ 55, 2
AR AR BEL . PR PCR R B,
FH Xba T 1 EcoR T BRiPE P VIEGEHL, [RIASiHiL
pSET152 Jivki, SRJ5 ] T4 E4:ERE PCR H Bok
A PSET152 Brkilf) 22 sikifi si b, Hh ks a3k
ik# A& pSET153. 7 pSET153 #E{AfY Spe I Al
EcoR I PPN s 2 A1 AL OO gfp
KM, 153 gfp Fikzk ik pSET153::gfp.

2 G50

2.1 EEHEBRGHEIIMKK

211 BAWHBEFEREE: TRPRITEM
T AR EE R, %G MS, TSB. YPD
MR YE HiFe ki, 4RKRW: 78 MS Bt 5
FERRR R 1071070, inifE A IR 1453 1
BRHH T/ OREM RS T HIL, 1 MS
Br S B M EEEE A Streptomyces pulveraceus 24
RSB R R

212 HHREMNESEBEEMEM: Hat
R H e TSR &, AT & X
JE R SRS R I B AR B UG
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JE X G R R —E W5 R T e 11
WY & BOE R E, BEHC3/NMEEE, 439k 45 °C.
50 °C 1 55 °C. A MREEALHEE 10 min, SR 5K
AT ET12567(pUZ8002, pSET152)HEAIE &4
AT MS 4, 30 °C 1555 3-4 d, WIS R AH;
BrryHEt, 45583 1 FiR: 78 50 °C 10 min
P PR RN 1.43x10° 4R
JE7E 55 °C I Ted G54 #8 1 H 9. Rtk 1£4% 50 °C
L 10 min VE AT RURRBRE, JF T IS

A5

213 MEZRBEEMERBSZRENIZEEEB
MEREMm: WA, bk RE R XS
HERRCR I . TR, 18 h
TR AR, W 2 SR E T 16 h B,
BB S, WEAERANER, HHidR
PR 22 78y it s, HAEEARORAL, AR KT
18 h (W7E 20 h), WLRARKIERE, KGiTES
T2 5 IR AE—, MET - HEpaTs .

x1 AMBREMESEBURMEM

Table 1 Influence of heat treatment on conjugation frequency
JFkL PO ZAASL T BETH AR
Plasmid Heat temperature (°C) Quantity of receptor-spores Numbers of exconjugants Conjugation frequency
pSET152 45 108 96 9.60x10 "
pSET152 50 108 143 1.43x10°®
pSET152 55 108 0 -

*2 MERBENEMNESEBYENZI

Table 2 Influence of on conjugation frequency

kL BRI A] AR HaTi eI ES
Plasmid Time-flooding (h) Quantity of receptor-spores Numbers of exconjugants Conjugation frequency
pSET152 12 108 83 8.30x107"
pSET152 14 108 106 1.06x10°®
PSET152 16 108 147 1.47x10°®
pSET152 18 108 165 1.65x10°®
pSET152 20 108 - -

DL RIZHTFE ET12567(pUZ8002, pSET152)fF
SRR, 2 BT A R AIZE R 2 Ff
BiAERIITE S . G5 RRY] R IR T 2R E
FRALHR Bl 25 mg/L B, 50 mg/L A, X557
AR R e A R I ), T BT s
B IR EENHE S R BOR A —E W52 . BaTfA
P BB 25 2Ok B 50 mol/L I, HEARCE R
1.52x10°°% FE#AMRE N 30 mo/L B, BEARCR
b 1.89%10°°; i 24 BI{{ 4755 K A7 15 Lk BE R
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20 mo/L i, #5808 R T w5 2Ok B S 50 mo/L 1Y
1.5 /%18 1), H. 20 mg/L AYRAAH%E E Al LASE4
A A TR R R A A K

214 HRBRREMZESHBUENEIE: @5
BT, BaHBIERE MS H1finA 10 mol/L
MgCl, LI =2 G R I R0R . ARSI ZE TR N
10 mol/L MgCl, [ 3&Aik 1 Jin A — 72 e 5 1) H &R,
FEXT A AN [F) e B H 22 R S5 i 2 B 80 AT L
B, WS A R
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Fig. 1 Influence of antibiotics concentration on conju-
gation

TEANA 10 mol/L MgCl, #EE AR A 414 F,
I AL M N 1.0%, 2.5%. 5.0%. 7.5%.
10.0%I HZMR . 455Kk 3 .

SR YA —E W E N E RS
THEAHBNRCR, EIEAEHZ RNk E
K, A HBSCRME, HamRiefiEmLks
B, MU H E R AW EE R T 5%/5H
il 7R R A R A, AR R A, R
MR T B AR
2.2 pSET152 AHBEPHREMRES
B PCR £ %E

S TR BOR. pSET152 7E4EE M IvFasE

VE, AR e B PR H 2 3= 1Y 1ISP2 15 7%
I AR, fEEE, RS BN AR A
R ISP2 3555k LA, iESE 1 5 IR, FRREAL
PR 100 SFAG T o B S B hi R R
A EHAERR ISP2 354 |, RAEIBLIEN
KIS, FWABR pSET152 7E4E R ] Lifa
SEIHE

PSET152 J& TILP AR, e ANHERETH
&, ARERMAETE T ARME B D, 25 B bk
AOFER 2 P BEDLBRER 4 S PATETE, YPD 1555
SR ARRE SR, REGEHF4 DNA, FIBAH &R
HUHEBEEA 190009 1 4 T 09 DNA, FHEF
H FUEERE A Streptomyces pulveraceus DNA 1EFA
PEXTHR, DL pSET152 ki FHA XTI, PCR 45
FHA(A 2), &4 I pSETL52 ki AYFE K 4] DNA
K pSET152 [Fki X414 Hi 963 bp (447, itk
RIBEF T DNA A 1 F B, iEs: 1
PSET152 Joi ki i Ly % A B 5% 75 & Streptomyces
pulveraceus ',
23 ofp REEREERHIFRIE

R Y RGN Pk i A 4 Ak 414 pSET153 g
o HEARIBEHNMIIGRE, FEHILN Spe T A
EcoR I W PMEYIAL I ZIHE A SR O GEH ofp
DR B - ks pSET153::gfp #5 A KT

3 HRERREMNMESEBHERMTME

Table 3 Influence of Gly concentration on conjugation frequency

JE KL Gly £k ZARF HATE HRRE
Plasmid Concentration of Gly (%) Quantity of receptor-spores Numbers of exconjugants Conjugation frequency
pSET152 - 108 205 2.05x10°®
pSET152 1.0 108 304 3.04x10°°
pSET152 2.5 108 415 4.15%10°°
pSET152 5.0 108 589 5.89x10 ®
pSET152 7.5 108 366 3.66x10°°
pSET152 10.0 108 198 1.98x10°®
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bp M 1 2 3 4 5 6 bp

B2 #ESEBTHPCRETE

Fig. 2 PCR identification of exconjugants

¥: M: DL2000 marker; 1: #7514 Streptomyces pulveraceus
DNA ) PCR 434" #); 2-5: pSET152 #£5 §5% 1) PCR 4"
Har=y; 6: Foki pSET152 () PCR ¥ 1474 .

Note: M: DL2000 marker; 1: PCR product from Streptomyces

pulveraceus DNA; 2-5: PCR product from Streptomyces pul-
veraceus/pSET152; 6: PCR product from pSET152.

B ET12567(pUZ8002) 7, LI i iA b4k 5 1A
TSRS, A THASHMANERN
ISP2 15553 |, Z/ME 340, PREBUA RIS R
B FR 3L ERE SR 48 h e, BULSAERZIK, 18
ST B BB QIR T, RGO E
HERE R R R R A I L. LML, &F
PSET153::gfp Jii ki i) 1R 22 1R 2 UK J  H BH i
&k E(E 3),

3 Wik

B E R — R B B AT E A 2 G
PR, H(G+C)% & & — ik 70% L |, fEr-

e R R AR R KRB
AN Z BAA TR KRB 225, Felbr ik R F b
AT FEsERE o 5 | ASME SRR st L A
FEABIRIME, 3 28 R 25 5 TR A e PR
Wi 2R Ge, — Mo LU AL s (A R e I e
B Streptomyces pulveraceus BR#H& 1 R 4t Ho s,
R AR — 2 AR 2 b, A AT BEXTHZ A i
173 R TR o

SEg s e 3 AN T ET KR E 45 °C
50 °C.55 °C, ## 10 min BIESFERBCR, L1
RIREEN 50 °C BT, BB,
MHRIEE A 55 °C B, WA KHEAT. bt
REENEDT 16 h, BAHBLATE, HEA
P22 AR AN, 7 S A R I T 220 ) R
Wr, FEEBERAL; IEHCT 18 h, 224 KIdiE,
KIGHFE ST R A S A K S &, ML B,
ISP P AR 5 o T 24 BT 7 2 R A LR BE R Ay
20 mg/L B, $EARCRZ IR EE ) 50 mg/L 1Y 1.5 1%
ABI S e PRAE 5 S5 56 oA — e Ve B 1 T 2 R
AR R G BACR, BESIH = 0 vk BT
B Rk, PR AR A 2K B, Y
HERLWERT 5%/ 200 755 w11
A, AR RS, REIR T A AL

El3 ZREXABEFABRBEPHIRIE

Fig. 3 Expression of green fluorescent protein gene in Streptomyces pulveraceus
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R E e AT, A R T R IRk
ZASEIA, R EE AR fE R . (HRCT
HRARAERE R WS BB TN, R LR
i, AWFIE R IH 2RI ARE BB S AL
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PSET152 KMk, B&AMATANE ermE" )
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pSET153 Y, 5 4 AR il T3
IRBFFE, FEEE SO0 BT AT LAV i b )
ofp B & e & BBy sk, w1 W
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