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A ¥ FAPCREABAERBINEEH B BRATEEZFHLEEE (mpo
W TS mpt BE B 5§ BT HE, HBE mpe EA KK pCHFPES # pCHFPE2,
T H XK BT Streptomyces lividans TK24 T ER B 5058 0k, S 53505, 54
HREBFH# mpt. S. Lividans TK24 (p. WFPE) Mk, WSS % MEN Lo 52
BT B9.02% M 58.53% ., FEMAR K pCHFPE? W BE EFHE W S. spiramyceticus RS
WPABERESMAS AR KCBEGES. R E e R LR RS
BEFRBRCBERNRIE.,

*®iE BIF. PCR, WREX, WEBEREX

AN, HHEMEBEAENSTRIEE, EULSSFEHGENTR, EBE0NEY
EHEBREXAEFNCEHEGUERT. MERTEEARAMNENRE, SEEERHE
BRKRAW =W ED & RERRHFTHE. [ D. A Hopwood F 1983 4F & Mk
R RN EY S RERDLE, LTI M AR B S R A R
HITERHRE®Y, B—FE, BTN EEWLERERSIHGZES T %, A1X
TF 8o ol 388 05 [ ) B SRR B e B R |0,

FRBE TR EE, RET R — S S Ea sk, AR
BRI @ RENFE R, SEGTEAL, TRATCHE BTSSR T BT, |
o, MTHEEETEEMNTIR, TR EER R R B,

BRI ASFEZ g, HHe—BRBEEERE DNA BB (Promoter-like frag-
ment, PLF) B THXHBEERHESBEERT (mpo) M&E RN, Mg PLe
TR R BRI AT IR

1 ##EE5F*E

1.1 BEEFOIR

TIGHHMEN (Streptomyces lividans) TK24 (Sm®) f3 D. A. Hopwood 2§51 4t,
E. coli DH-5« 3R, HAFER ErSY; MirEEEAE (S, spiramyceticus) H
FRrRGE: LIGRTH BOR L E 1,

ERREEFARMNFEEER LW,
«FEEE. ’
£IF 19954 7 B 21 HKCE.
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#1 A 0
Table 1 Plasmids
Plasmids  Marker Gharactér ‘ : - Sopurce
PWHM3  ampftsr® * E. eoli/5. lividans shuttle vectort12) . Provided by Prof. C. R. Hutchinson
pWFPE  amp®tsr®  Recombinant plasmid of'p\{'HMB Z. mpt gene " This lab
pCH2-2 amp* i:cg(::;l:litrgl]r;t plasmid of pWHM3 & 2. 0Okb PLF This lab

1.2 iEFE

LB EFER THREIES: R,YE B R THEENES,: e bERR
ATEREEMEDHRARER REEFE O - EAK 1o, FH#H 0.3, BEF 0. 3,
%W 0.1, NaCl 0.5,, BEfg 1.2, pH8. 0, AFABREAEY BT,
1.3 EgF0s

BRL it A % o B R R BR A FF R A R a5 X-gal, TPTG Ml TADNA £ H: ¥ %
Promega 2 &) 7™ fh; W4 EE (Tsr) HEH Squibb & Sons 23 F] ™ ; i{ﬂﬁ%@%
- (Amp) A BB IMEE T i BB RNAREEEZd APt HEidnynE
i TR
1.4 DNA HI%l&

KIGFF R FAGEE 0 BOKL DNA BB 58 508k (8, 90 FEkilFfT: DNA MR Hi B g
Fr BRI 4 B 24k SR A 6 1H Bio 101 A8 Gene Clean I Kit, HrH 7= ik B B#1T.
1.5 DNaA $)Ept0f0%E

ErE BT
1.6 DNA By%¥%{k

R B R A A M ) 2 B P AL 1 B Mlaniatis™ W r i s S8 W R A= SR A B %
B Hopwood ™ ¥,
1.7 REEFESIMEEH

K F ABI (Applied Biosystems) AR M4 H 301 DNA S 8AY (391 8D RiHi, &
B B T
1.8 PCR [

Tag DNA % & B8 1 § Promega 2 @], 10 X PCR F W 4 np ¥ fl dNTPs
(2. 5mmol/L) Wy FEIBESR G, RN aT BRI CH (0). XA FER S RE
EIF 3BT PCR-90AD BI{Y 383477 .
1.9 mpt BEAXREEL I

HMBEE - BREFBAABER (mpt) S, lividans TK24 &2 B8 T 4
FSCHR (1), BEEERY BT S mpt HE W S. lividans TK24 BTG E 1T
WL, IEAIHEMEEEZAREEIEHA RO RERRE.

2 BE5iH

2.1 PCR 3|4pi%it
HITEAEBEEEH D RED — BB EINNEER DNA K EYY, HTERIX
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el H b R R RE A GRS, BATMA A PCR HUoAK Z B 31 B A% mpt
HEWENFRHEHBE, mpt RFMBE 4"-OH WELEERE, TIES. hvidansTK24
FREE, HRETYREIMNEMANEREERIBEEER. iTHEENH
ALEAT L R mpt BE W RIER.

WA 2 EFR mpr B F ) DNA F3 X & mpt BEMEHEFR pWFPE gy
EEUTE, Wit AR 351, WE 1 514 1 (fU1F 18bp) iRiT4E mpt GrfyEEE FET
¥ EcoR 1 {4 ;T BT/ /Y 18bp &b 3[40 2 (&4 28bp) 31 7E mpt EFEWEHEB T ATG
B L% 106bp &b, FFIRA EcoR I #2 Hind I WAL A, fEHS% 1 fS|4 2 £ PCR
FRARBEREE mpt EEEHMBHT (mpt-p) W35 BfI—10 K; 5/413 (A1
29bp) WHTTE mpr ZE R G FEET ATG L#FHY 19bp &b, 5T mpt-p BT iF, FL{EH
145 L M1 3 2 PCR S K BO 255 T mpt REASHEHT, ERAH mpt %
i SD F 3 GAGGT, #5IA EcoR | # Hind B Bi-NEFYIGI 8. 5[4 1, 2, 3MIBHRE
FEFL5r 3% «

34 1y -GAGCGCGAATTCCAGCAG-3
. EcoR 1
2[42. 5-GGAATTCAAGCTTCCGGACGCTGACACC-3
EcoR1 Hind X
Bl#3: 5-GGAATTCAAGCTTACCTGCGAGGTACTGC-3

EcoR1 HindI

EcoRI Hindl
Primer 2 5'-GGAATTCAAGCTTCCGGACGCTGACACC-3!
106bps upstream from ATG: TTCCGGACGCTGACACCAC

-

EcoRI RI

Pst] HindIII

CTGCTGGAATTCGCGCTC

Primer 1 5-GAGCGCGAATTCCAGCAG-3'
‘EcoRI

19bpe upsiream from ATG. TTACCTGCGAGGTACTGCTATGC

Primer 3 5-GGAATTCAAGCTTACCTGCGAGGTACTGC-3
BcoRI HindIT

Bl PCR 3|4iRt R es
Fig. 1 Strategy of designing the PCR primers

2.2 PCR &M KBRS mpt EEE—E04 MTISGE mpt EEM EES W5
BAPst 1 B UL pWEPE B2k DNA NHUR, 3149114 B 5 51402, 3E 17
PCR B, A BB B (11 1), 451 mpt I 0 S 2 RN g RTR 345 WE
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I ATG IR G I EE B3 EcoR [ {1 S5, KB/ HR0. 7kb; FEE T M
ATG L8 SD FH HIHFIEE 3 EcoR 1 L EH, HEK/HR0. 6kb, |

¥ PCR R AETHNT HZBEG
TS5, BT TE &0, 451 EcoR 1 854
Bk FA, FOR pWFPE (21 2), A
EcoR I BFY], EdeE 9 2kb B KB B
9. 2kb FEF4r 35 EcoR I BUIBY R EX T )
FEB U aEE:, BEDYIBR pWFPE LR AY mpt
EHMBTRET SR ERSMNFER, 2L
PCR &M B, WS E & B A mpt
HH R A 31T H) pWFPE2 CHet mpt Z5[H]
#2. 7kb) FI& A S HH mpt S ER, RE

B2 pWFPE f R il 5547 & 5 B FEAEHE SD FH# pWFPE3 (H9
Fig. 2 Restriction map of pWFPE" mpt ZEFH %2, 6kb),

i o et 10 ees 2.3 #WHEEL mpt EASERHFHE
2. 3822 6. 5452 10. . 6183

3. 3828 7. 5536 1l. 6295 PLF“V$33% .

4. 3834 8. 5677 12. §5i0 PLF j(,]v;}:j;‘{r];ﬁj zj]% ‘E‘i’ *JPU"

486 MM B R L WP S — - RA S TIRERY b B, AT H &8 PLEF

(Promoter-like fragment), XS ERIEEHMIGEHT TR Elflﬁﬂ“ﬁ‘
R TRBERM MW S s T H e R &
LE T REAE, EATH RS M mpt HE S

PLF #i3% . &# PLF # B#i pCH2-2 (3> famp  pCH22
(pPWHM3 / 2.0kb)

H2A Hind B {75, AT XEEHP14 Hind
43 5, Fi Pst 1 8405k pCH2R (pCH2-2
BABR AR 2. 0kb B R ED, 4R A E
J5 7% %] pCH2RP F§ F] Hind 1 B§ 41, R 3 21
#HiK; B pWEFPE2H pWEFPE3F Hind I & B3 pCH2Z-285 ¥ 4k 56 4 /R 3
BE ERASEIEPHT mpr EFH, B Fig. 3 Restriction map of pCH2-2
g 2.7kb f12.6kb, 5 Hind T E40 #) *EcoR 1 Sst1 Kpn! Sma [ BamH I Xba I
pCH2RPHHE, 4+ B4 3 PLF jash b5 Sal T Pst1 Sphl
mpt E E %za ;d_\‘jj_ rﬁ] . Eﬁ E/‘J i iﬂ }):’5.‘ *ﬁ #% BamH I Xbal SalGT PstI Sph 1 Hind ¥
pCHFPE2fl pCHFPE3 ([&4).
2.4 pCHFPE2§0 pCHFPE3 % mpt HEFKABHNFE

HE MR pCHFPEZH pCHFPE3FE4L S. Lividans TRK24M JEA FRR, BRIHFEL
TLAEES. T, ARG RE A SMNINA K BRIEE KRBT AES L. i
e M IERIREE, F TLCHERN, BABREEYRE, a5FRmE &
5), B2 TLC SN BTt | 7 (EE) 4 TLC 4N I 69 b d FAF
EHTE T T2,
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Product of PCR Product of PCR
Fragment | (Fragment If)
(0. 7kb) {0.0kb)
FeoR [ . EeoR I
EcoR I
EcoR ! Pstl EcoR | .
EcoR 1 Sac 1 HindIIl FeoR I | ] { EeoR I Sac [ HindII] EcoR 1
Y (0.2kD) : Y
pWFEFPE3
. (9.8kb)
% Hindill
HindHI BamlII Hind}T1 EcoR 1
Pstl BamHI BamHI Pst1 Hindll
Fsll EcoR 1 Sac
T4 DNA Ligase
ITindill | pCH2ZRP HindIIF

pCHFPE2
(12.1kb)

EceR 1

amHl parpr BamHI

. B
Hind[I1 £

(3.2kly

¥
Hind[II

HindIII

pCHFPE3
(12.0kb)

Hind1II

Psti Pstl

4 pCHFPE2# pCHFPE38Y 3RS 8%
Fig. 4 Cloning strategy of pCHFPEZ and pCHFPE3
®*EcoR1 SstT Kpnl Smal BamH1 XabT Sall Pst1 Sph 1 Hind¥ Sph I Pstl SalGF Xbal
xxEcoR [ Sst1 Kpnl Smal BamH?1 XbaTl Sall Pst1 SalG1 Xbal

2 EUEFREMELATHIN

Table 2 Analysis of the products of the bioconversion by recombinants

Recombinant 5. lividans TK24 S. lividans TK24 8. tividans TK24
(pWFFPE2) (pCHFPE2) (pCHFPE3)
Spiramycin {Sp) 44. 03% 31.63%Y 335. 80%
Propionylspiramycin {Pr) 36-11% 48.94% 43.88%
Sp/Pr 0. 82 1. 55 1.30
Expression of mpt gene 100% 18%. 02% 158.53%
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HF2UE N, PRESUER mpt
B FHEIFHNEINT) B pWFPE2
B9 mpt Z:FFRE R HL00MKITE, T
PLF 5 mpt-p BN mpt ZREXE R
9189. 025, INHL PLF BLybsth B R 5
mpt ZH, HEHXEN158.53% . PLF
& mpt-p BEM mpt BEREEH T
PLF §hir e, ER/RERMFPLF 5
mpt-p B mpt FF G FHEMAE R
B, EMmERS T mpt EEMEE, &
ARER M T PLF 5% ¥ 3 mpe £
HRAENEF, HE mpt EERNE
A — S h B

. ¥ pWFPE2E A FOR 7% A 8K B

HEEE, RBART NGB E

|5 pCHFPE2fil PCHFPES  S. Gvidans ¥y HUEER LR, HOLEEP=4) S PIME 128

AL EREE S TLC EWMEETE EEMLILE R E 4,

Fig. 5 Bioaut'ogre]:p‘hy. of th? prot}:l)uctsqof t}.]e. spi- LU BB ST i 8 1 B R B PR

D 5. it g, BB PLE UL 1 o

1. Spiramycin,  2- Transformant (pWFPE), EEMERE. EHith, 3 F TSR

3. Transformant (pCHFPEZ}, 4. Transformant )# E{,t}iﬁ q-‘- j}%%}ﬁ%%ﬁ ﬁﬁ%ﬂﬂ ﬁ@ %%14_;1%
(pCHFPE3), 5. Propionylspiramycin ;%"}""]}ﬁﬁ:)\{ﬂ}] .
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Increase the Expression of Midecamycin 4"-hydroxy}
Propionyltransferase (mpt) by a Promoter-like Fragment
from the Midecamycin Producing Strain
Gu Haideng - Wang Yiguang Xu Xiaomin Wei Xianying Fong Minghua
(Institute of Medicinal Bistechnology, Chinese Academy of
Medical Sciences, Peking Union Medical College, Beijing 106050)

Abstr-at';t " The prmooter region of the midecamycin 4"—hyaroxyl propionyltransferase
(mpt) gene was reconstructed by PCR, and ligated with a fragment from the mide-
camycin producing strain (S, mycamfaciem var. 68)which contained fairly strong promot-
er activity (PLF) recombinant plasmids .pCHFPEZ and pCHFPES were obtained, The ex-
tent of expression of mpt was measured according to the amount of propionylspiramycin
bioconverted from exogenous spiramycin by transformants of S. Zwvidans TK 24 contain-
ing pCHFPEZ‘ and pCHFPE3. The results showed that the PLF could increase the ex-
pression of mpt in §. Lvidans TK24 up to 89. 02% and 58.53%, respectively, and also

enhance the expression in S. spiramyceticus in great extent.

Key words Promoter, PCR, spiramycin, propionylspiramycin
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