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EFFRATERE RS K
EREH AR R E PRI

BALE FE4k

(PEHELXFEWERMEDE L 100094)

B F I HEERTETE(Alaligenes entrophus )& L E 2 B8 (PHA) 2 (phaCA3)
BB pTZ18U-PHB BGERL S RE FHEE B NEMA R pIMCL, 3R SR pIMCL SIA
FIARE S Z 0P ¥R EK S K 8 ( Erwinia carotovora YE 375 B £ (Eccl3B) F, phaC\B
AR BN RE, R EEE (Eccl3B(pIMCL) 148 A JLF 7 PHA %y, LIREEDY
WU, P TE SL AP O ER T R B 35h, Bk T EiX 28¢/L, PHA 58
HTEMN 8%, AF LB, HiEM 4 RM PHA BEMSb (8 X 99% ) 5, #1758t
W EREATE—MEARETR(PHBASY. '

X8 RBETHE PHA SBRMNEH, FEENBCCKE, Rl

BT b2 S S ERYEARR TRERER, X ETHIBE R aFE R,
ERTEHRRATEN AR, AMEUARFTFRBES &L EE, AT, UER
R R (PHA) 4 B0BHHl i B, v B 2 ER MR iRE 2 -1,

MW A A KR PHA, AR BE - BETH(PHR)Y, HEFELET L
AF(ICHRAENHERBREBRSTER T HRBEEE RIS 7 WBAT B (Alcaligenes entro-
phus) 7" PHB 8 1.8, 3870, BB TR R MBS,

REH PHA #E8MEFEMA, B TFTHRHAEFRERS, U XKBNAH, S,
HiFx LRE LR FHETREBEFRANHE, Rt - SUE T ZHEET S~ 8E 5%,
FELRECHEHRHATHE PHA EE TRBEM TEMAY £ PHA M 0[EE
e, war, EAAFEEKESHENHATE S M PHA B2 E (phaCAB) " FIA KB
W ( Escherichia coli Y1, 7= 5, % B HF 8 ( Klebsiella aerogenes ) . i 1§ 52 BS ¥T B ( Kiebsiella
oxytoca ) S F £ T {8 B2 B B ( Pseudomonas oleovorans) Vb, RITER T HE MBI
FC B ( Erwiania carotovora ) IEBIRE & Eccl3B, {E AR FE 24K, ¥ phaCAB EAHF
HERNEE. MFRRERER, ZEE TEE YU ARG PHB, # [ H H £ M
EACAMRIXERTEEML, AARXNESFE N ELFENSRAYHEE, §
frit — B MRS,

E# AL EEHBERRER.,

* phaCAB R phaA.phaB 1 phaC 3 -~ B #] B A9 3 84 7T ( Operon), ‘B G141 SIS 09 p-FH L BRAG . 2 B 7. %t
CoA RN PHA .

EXF 199 F 5 H 23 Hig#l.
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1 A %
1.1 BEHfAN
BT B B B B A R LR 1.
F1 WA
Table 1 Bacterial strains and plasmids
Strain and plasmid Genotype Source and reference
Strains
Eskerichea coli IM107 (8] QOur laboratory stock
Erudnia carotovora { Ecc13B} Amp’ Wirth RU!
Plasmids .
pUC4K Amp*, Kan' Our laboratory stock
pTZ18U-PHB Amp', phaCAB Dennis D E!¥!
pIMC1 . Amg’, Kan', phaCAB This paper

Amp*( Ampicillin resistent gene), Kan'{ Kanamycin resistent gent}

1.2 BEEFIENEH

1.2.1 ¥#HHE. LB EHERGOTERETRF R BEARBIERERE E
HRMRISEAE FEREMASRE LA SERERE BAERMERENEHT
SRAGE). B(—RAEEHEE R R RERBAS R REFERADRW
RABEH N, B TRAE KRE R Ramsay SR 7B S, #F 15
REMERBE 0. 1g/L, BB HENMFIEBEE 0.5¢/L.

1.2.2 EHEF. KBFET 37CHRRXKE T 30C KR BHREFHA, 500ml =
B 100ml 3B FHE EREE 2200/ min. Z BT A B A LA F MD-300 B
SLEEA®E THREE 0L, BERHE 10%. AABIRPEEFEHE 0C, A
10mol/L KOH WY pHE ¥ 6.8+ 0.02, SR HF7E 1.0% —4.0%, HEETFHEH
MR 140mmol/ L, SAE o Tk e, HEF TFRELRR 60mmol/L, FE B R
1 25% (NH,).SO,, BEMOYEHE 0% EH; SAEE K EFH G TR, HHERK
F 30% A, & IEMA(NH,),S0,, EEEE KL T Fiafin T, A% 30~35h,
1.3 Hik

1.3.1 DNA #EfEHA.: F¥ DNA #4844k R 5 BSBERE .DNA F BUERE, BIRE S
R ek R R iR, T B R TR A E].

s fL AR AF B A B AT CaCly 3518, #84k Ecc13B Fldi¥e{bik, LA BioRad &
THY AL, AR R b S e B b ), AR BIR DG 10"/ ml, T 0.4em B
¥oh, BEHEER 2.5kV, BE N 254F, HELF K.

1.3.2 EEEENE. BHEWEERRAKHREE, FHK 600nm £# OD HXAEHK
FEHRF.

1.3.3 SEMRERIE . SIENER AL,

1.3.4 SETHEME. FARBELEE,

1.3.5 PHA MASIIREL., MEEE R PHA BN, % 0.25% MHAR B ZMFK
Hotn S B BACEEIY ) PHA SIEAA W B EEKEREY. PHB BT HRTY

© PEMZERMEMARMATIKSHER htto://journals. im. ac. cn



300 £ % I # % K %

SRARMERENEI, PHA MREUNE M REAGE PHA NP, 5 A
3 EEBY Sl 2 i,

2 REEZR

2.1 Eccl3B BRF BIER

LIS HERA, Eccl3B FILIR AR A B A UEE . EE AR 98 088,
KB TR, WM E M- BRIEAK, TRKB-LHR . HREREIRAEREN
RE, WARETRARASR, $1F MM D EERME L, Hit, Eccl3B £ —HIEEH
KA
2.2 BNt _

35K Dennis BB AT WATH phaCAB W T FH pTZ18U Lk, MR RR
pTZ18U-PHB. &R MR ERIDN Amp’, IR LB ZARE Eccl3B HETHE
KA, B Amp'E Eccl3B RARBEME HEEIRIT, BT Eccl3B X FHBERR,
PEERER L Kan' 5 B, pUCAK & Kan', i BamHI HH T, H# pTZ18U-
PHB . BamHI Y17, A5 H T4 WM& DNA EE ¥ Ken" B 52KM pTZI18U-
PHB H#, ¥R pIMCL (R 1), AR XHFE IM107 FHER P

BamH 1
Polytlinker

pTZ18U-PHB
(8.5kb)

1.0kb BamH I BamH I

BamH I Fragment

pIMC1 Ampe

(9.5kb)

1 JHL pIMCl Y
Fig.1 Construction of plasmid p]MCI1
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HEKEER DNA, B BB ESIN Eccl3B 1, 45 KR\ £ (0.05¢/L) R L
PSS T, T 1pg DNA B 104081,
2.3 RMFRITHE PHA &R TTHER X KEPRIERE

# Eccl3B (pJMC1} 8T & 0.05¢/L FABEN LB IFFHFW P, BREHF, 41
ODgoo = 0.68 B, AP 10m] BREEFR BIFE S 2% WHEY LB FRE (100ml) . H
F—HE 0.05¢/L FNBR,MB ARSI HAEE. BREF 20b 5, EXTFREBEY
I, TR PHA FIRMRTEA 49.6%; T A S FHBROERES, B
B RE PHA UV TES 39.4% . X, ERFIEBEE, pJMCL 7 Eccl3B
HAGRE FEEEIBENERS K E oMCL, MAGE S W PHA. Lok, S8 # L
FER W, Eccl3B(pIMCL) I 8L R 1) PHA RF PHB —#Hi45r.
2.4 Eccl3B{pJMC1) EB¥LR

Eccl3B(pJMCL}#F Olgoo = 4.6(0.46 x 10) FHEM LB, & LA oy R HTH
o LL50% BYREMERRHIE ABRIEAME. 35h ), ODsooik 79(0.79 < 100, BT & TE N
28.2g/L), PHB E FEIH TR BN 68%, 8% PHB ML 2 (Y, m/s) X 0. 17( LE 2),
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Fig.2 Fed-batch culture of Eccl3B{pIMCl) with sucrose

as carbon source
7 ODyg0, JBucrase, O{NH, };50;

TR S I, B S TR YRR (A IR |, Ecel3B(pIMCL) F#H KB R R PHB,
A 0 E A Bk A, X4 4 BT B35 20g/L B, Eccl3B(pIMCH) MBI K /hEy 3.0~
8.0um X 13~36pm, MBI H Eccl3B WA H 1.5~2.0X2,5~3.0um, XREEKE
BARENFEZ—(LHE3).

HuEFRPEETERT 23¢/L LG, SHICBE B A S XA AN, XEH
B PHB BE, BHITNE . ET M PHB ¢ FOR( LA 3), b a0, EREE
EHAM, FREEUAETSMH L EL T M, ALl HH M Eccl3B F3IA
BEE 31  BEALS], DU IR Eccl3B IR E .

EERLRY, BEEH XS, X Eccl3B(pIMC1) ST EEKHe, HEE
BHIZE 50% A4 4ME A A PHB RED BAL, HREEHE 30% A4, MRENK

Ma
L=
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E e, HEAMT 40%, PHB ¥
R ek KRB F, W PHB %
BHENHESZ, HoMEMENE
K.ERARGKEFE TR, MRAESH
X AERKIME KT 60%, N Ecc13B
(pIMC1) £kt REEHLSER
FUE PHB A9 40 6745 B7 3% B0, AT
$¥ PHB FUW=B TRE(NE2),
2.5 PHB BiEmM

BB HIE, 6000g B.O W BHE
h AFENMBEESART K, THAE
ERBERA(BRETHEKRN 70ml § @3 RBSM Ecl3B(pIMC1) N 288 A
), E48 4h, U] PHB & TR &6 Fig.3 Photomicrograph of Eccl3B(pJMC1) cells during
o W R AR, AT, B o alation peried

Cells were dyed in red with safranine, PHB granules were dyed in

HEMA IEELDRA K IEC R, i black with Sudan black, the upper cell is the cell of Eccl3B
(pIMC1), the lower is the cell of Eccl3B. Magnification, ca. X

JEi PHB. PHB MRILEN 92%. 8 59
B ItIR ¥ M, PHB 8% H 99% .

£2 BEM Eccl3B(pIMC1) £KF0FE PHB Bkw
Table 2 Growth and PHB synthesis of Eccl3B (pfMC1) in relation to dissolved oxygen concentration

Dissolved oxygen concentration

Incubation time/h Final DCW*/g-L~! PHB content of DCW/ %
in exponential phase/ %

30—40 33 19.0 62.5
45--55 35 28.2 68.2
60-—-70 30 34.3 40.0

‘DCW, dry cell weight.

B ¥ XHE James Madison K% # Dauglas E. Dennis #{ # H1#E Munchen K% #)
Reinhard Wirth H##E 4 HAETRFET HFXEENZHEK, X EZMNTRAFE L AKX
Mt BRI EOTROGTESTFRERXEE, £k —H B0,

£ £ X M
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Expression of phaCAB Genes in Transgenic
Erwinia carotovora 13B

Tian Jiesheng Li Jilun
( Department of Biology, China Agricultural University, Beijing 100094)

Abstract A derived plasmid, pJMCI1, containing ployhydroxyalkanote { PHA) synthetic genes
(phaCAB) fromn Alcaligenes eutrophus was successfully introduced into a non-pathogenic strain of
Erwinia carotovora {Ecci3B) by electroporaiton. The pahCAB genes were expressed well in the
transgenic bacteria, Eccl3B {pIJMCL). Fed-batch cultures of the transgenic Erwinia were conduct-
ed in a 5L automatic control fermentor with sucrose as the carbon source, and it shew that the final

cell mass and PHB content of dry cell weight were 28g/L. and 68% respectively within 35 hours.

Key words Poly-f-hydroxybutyrate(PHB), phaCAB, transgenic Erwinia, electroporation
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