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STUDIES ON PRODUCTION OF POLY (4-HYDROXYBUTYRIC ACID) BY
RECOMBINANT STRAIN OF ESCHERICHIA COLI
SONG Shui-Shan

{ Biology Institute, Hebei Academy of Sciences, Shijiazhuang 050051
Abstract: A recombinant E. coli XL1-Blue (pKSSES.3) habouring PHA sythase gene (phaC) of Ralstonia eu-
tropha H16 and 4-hydroxybutyric acid: CoA transferase gene ( onfZ) of Clostridiian kluyveri was used to produce
poly {4-hydroxybutyric acid), P (4HB), homopolyester in MD sakts medium with glucose and 4hydroxybatyric
acid as carbon sources. Optimization of medium type and cultivation conditions and fed-batch culture were camied
out. The results showed that the final cell dry weight, P (4HB) concentration and P (4HB) content were 13 g/L,
Sg/L, and 36%, respectively in a 271 stimed and acrated fenmentor afier 68 howrs of fed-batch culture. A large
amount of P (4HB) was isolated by extraction of lyophilized cells with chloroform and make it possible 1o further exam-
ine the material properties and applications of P (4HB) homapolyester from recombinant E. cofi.
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EERLE (Polyhydroxyalkanoate, fii#k PHA) B—XAiF FREAEVELETF&HLE
K (mhlm. . €. &%) &AFTERAHENRFEARECZYE, ER/RS
TH ML YERBKN 8k, HAFAMTEE. S PHEE. LEEEANERR
Ve, BEEEFMHERHZENAERY, PHA MAYEY T REROEER L
AMNHREF RIENOFRAR. RN, PHAEIY—FHREEY TREME, EEE,
. AL Db tuR S R ET R,

B-3-B#T® [ Poly-3-hydroxybutyric acid, &% P (3HB)] & PHA " B # WA —
B, HWRETRATHRSEEME —F, ¥[E Zeneca 72 A F b H Linz 24 7)F7£ 80 F44
A M EBEEFAETBITHMEA®RITHE 4™ P (3HB)., F¥X, BALITR
FAEAKRBTEE P (3HB) HFFEY, Hd TP (3HB) MRS THER
RAKE, R ER, R, FwWI, HEMAREANRES A TREANBRH,
Mukai ZBIFE R, 25 P (3HB) BA4YFSIA4EETR (F# 4HB) ERE-3-BE
THRi-cod-BRETELEY [P (3HB-co4HB)], NATUKRBSWHEHS. WEH
REH, SHEMP (3HB) Hit, HENEABRETE (HKP (4HB)] BRAF P
(3HB) ML EERES, FAFEPHR (MR KEE R P (3HB) 8200 M), B{K
(1% 50C) BHTEHMTEMRAE, B4, P (4HB) EXEZEEWIAANNISRIREL
EMfem, "RATHEEZ THEENE-7, Hit, P (4HB) Ik P (3HB) ¥ A M AR
BRFEMAE.

Hein #5574 Ralstonia eutropha H16 () PHA B 5 MEE (phaC) ' Clostridi-
um kuyveri ‘PR 4B R TH: CAHBMER (onfZ) BE 4 A pKSSES.3 #
pSKSES.3, #HEELKBFFE E. coli XL-1 Blue, B4 KBTI HE BT 4HB Jyik
¥hY LB S EHLIEF R IS, TS RSRM P (4HB)®, ArAmEat GRS
ERIEFFRM, BT 27L KREE DTN RUAERE, HIRIS 40g Y P (4HB),

1 BR5AE
1.1 W
E. coli XL-1 Blue (pKSSES.3), HI Alexander Steinblichel #{#%{R 4L,
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1.2 B#E

LB e840k (8] ARdl, M9 F R EFFRES SR (8] F [9) Aidl, ¥ M9
B PR B AP ERERIBAMNA SR A LA MR A S 2L 5 2 fB A0 4 %, BB 2xM9 FI 4xMo HEF
#*,
1.3 EFxFH*

HFFHBEY R 37°C, HMERYN 10%. WIKKEHKA, 300mlL =P s0mL k%
E, BARMEA 280 /min, K3 48h, RBEMEEENT, RH L EHEARER KBS
(8 Apparate und Behaeltertechnik Harrislee GmblI), #J#3 150 M9 3 fi 2, #i%asA
SHB R E B 1% 7 0.4% .. +hEHEE S 0% E B, 2%HMBEN 4B 22N
B, MEFEDHEREEERLT 0.5%8, 30 1% 08X, M3 HED 4HB HvkE
8T 0.05%F, F20% ) 4HB -8 7 55 3¢ 2 *hin 0.49% /Y 4HB, SETR N 1 ~ 2wm,
HEFE 4 2 600 ~ 1000r/min, LAYSHI M ETE 20% LA E ., RERETLF R84+ pHT .0,
1.4 SWHE
L4.1 HETEMNEE. BAEBEH SmL, 4000 r/min B.O 15min, K¥E20K, REHESTF
B, BRE.
1.4.2 P (4HB) FEHME. FRASHEHEE,
L43 MR ENET . XABEINEE (BEERAS4A),
1.4.44HB #ERWE . RABMOHER,
1.5 P (4dHB) MRINf&E

FTEMETRICHIES S, HEFRTMHE P (4HB), SR EHERIMA 10
BRI ZBEF, P (4HB) ViRHr i, TN IKE P (4HB), ¥ P (4HB) EHTER
Fa, LLFTERE, BRZRE4EY P (4HB),

2 HGRISE

2.1 BEEHE
%1 TESHREXWEG LK AEEFREMEEE KA P (4HB) B
P [4HR) BR MW BB WARE, A MY BEREER, #ik
ki M) 20 4&M? Ry p(4HR) WE S EBE. M9,
HiETHE (gL) 0.34 091 1.8 1.11 4xM9$ﬂRi%§%E£#&EIL‘,{ﬁ§EE%{$$

P (4HB) @B (/L) 0.2 013 0.18 0.22

P(AHB)SR{(% 4 CDW) 6 20 10 2 X, BHMHEE P (4HB) K4 HHE
cow: BKTE F1. Bk, R MO iR ARE R,
2.2 RBiEYIH pH
R#E pH AR AIBRBEREHAXBTE, RUBEWME pH{EN6.8-7.1 (B
the
2.3 BEWEEMNHBHRE
BRI M EL KR E A KR MER P (4HB) MfEh, FRATRIGEEER
4HB FIREH G, FRFRIARS 0B WK E o LUESH P (4HB) M-S L. BE#E 4HB (%
BEH 0.1%42%2]0.8%, P (4HB) MEREEHH 02 LEMMBl 5w ity, Ry
4HB BYRPEHIT 0. 4% 0, EETEMK, HEFES 0B sk —Eat, HERE
RIS AM T REERKFA P (4HB) &6, HEBEEERT 120, EETERMEG
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B NARAR & 02 «
P (4HB) WOMHIIE, | “ %
AR R L & |
KR{GR P (aB) o1 2
WA, M2 mme (8 20
I B F A R Et E '
A aHB FRikf3 BBk L ” 0
:FE‘ P (4HB) EE . . . 6.8 :H') 7.1 1.5 8 8.6
MP (4HR) AT R, B 1 SEICHATAIE pH RIBEKE K A P (4HB)
BRI 4HB, Bk ARAOBWH
FERA P (4HB) B4 Ao, [ poanp)sn, —o—paHB) 525 R
TREF. BR B WA, BE "
FEBEME WHBHHMA S 2] o .
4HBF 50%, T P (4HB) EHA&E = | 0 5
B Sh ZRIMA SHB R SHEY © leo §
W, HEHEH 2h ZEMA B, P 3 o 3
(HB) HHEHME 05UT. B 0 Z
M, 4HB &7 7E 5 35 TF 46 B4 0 5035 3 K 0.2 20 =
2 Lip : L o
25 FMESERBATEEKEK 0 4 s/h 1z 24
P (4HB) SRHEW B2 4 5% TRME MR E K A

APIREME GBS NE P{4HB) & RAYEE®

WA KA P (4HB) S RGEW, A ikr®, [Jr(aHB) &, —o—P4HB) TS E
Mo B MER S IR B SRR Y, BEAOK, BOB, BEHKEYH Nutrdent
broth 537 48h. i RFH, BMEM—FMESEFESHYTLLBEERS P (4HB) T4
TR, MYMEETERNERTNHAE, FRAAS. BN0.1% BRI LIKE
BRENEERN P (4HB) BT H.
2.6 2TL ZB@ERpiMESHEIESE
FRIEHBFEREARBTRHTEEOO68SE, RN THEBEBRM P
(4HB) WHTReM Har Bk RE IS W, BATEE 270 s dE = 2 B B P LI &% 71 4HB
FREAOR R T B 1.3 iR % E. coli XL-1 Blue (pKSSES.3) 7 T bkl 4r#ipe
F. BREExR (WHE3), EFVWEEEEEN P (4HB) SIRES #T. B 21h 6,
P (4HB) BirEEBAEERTIS3I%, 25 25h P (4HB) A4S REAHIHEE, B
5, P (4HB) B4 SBEH WK 36%, MHETEERNEF IR HEME, ¥
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BHUEREN, BUERET AN 408, P (4HB) M SR HAFEMM. 4 68h L5 HEF,
E. eoli XI-1 Blue (pKSSE5.3) MERW AT L 12.6g, P (4HB) MEE K44 g,
P (4HB) A3 BN 36% . MK T 4080 PR A5 B) 40z R P (4HB).

507 - 14 - 100

-

-

307

201 6

WEMIR I /1)
¥
BT HE, P(4HB) | g/L)
Ll
3
PUHBEE & %)

107

] 10 20 30 40 50 60 70
t/h
B3 HAKXBFE E.coli XL 1-Blue(pKSSES. 3) M #IE %
—— Wk TE, 8-P4HB)FH, A WHEKY ., ~—P(4HB)EL SR

LR, M PHARARERNNALBRETR: CARBBERNRAXNGITH
AT LR B SR 4HB AR ARA HIRE P (4HB), MR HEEE AT A B K
B P (41B) 4ifh, #FH—440trEaM P (4HB) 4% . Bk, MI R RIENRH
HENEE. MG TEYFEANERENAEREDR SR RN B ETHRLE™
HEP (4HB) MEBETRH, SRR XNEMT, ERARMTEFEIERE, I¥ER
BT PEET WET NN R. X—TEEEH#HTP,
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