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Abstract
recombinant E. coli VG1 (pTU14) producing poly-f-hydroxybutyrate (PHB) to attain controllable lysis
of cells. The results of EDTA/Tris (pHS8.0) buffer treatment showed that S RRz were successfully
expressed in VG1 (pTUIl4), and cell lysis was realized due to the action of EDTA on cytoplasm

The lytic genes of phage A with S amber mutation (S~ RRz) were introduced into the

membrane. Here the function of EDTA was similar to that of S gene product. When PHB content was
85%—90%, membrane permeability would be increased by the abundantly accumulated in-cell PHB
granules, and then the autolysis of recombinant cells occurred. After studies on different projects for direct
separation of PHB from fermentation broth, a new technique, in which temperature treatment was
introduced to simulate the function of S gene product, was presented, and the autolysis of cells was then
easily realized based on the successful expression of S~ RRz. By this simple technique, the final purity of
PHB product could be up to 95%.
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phage A with S amber mutation

1.2 ZWHE

PRSI K MO A [] — L T 22 A [) (A AR
(100 mD A R, AR AT ZF
PATE AL, JrHrAbBE PHB 7 Shiali g, L%
SRR AL BT 5 VR FHACR.

KBEHESCYy . EREENAUR . BRI RE A
MR i A B T 25 AT PHB 7 i (19 B 45 0 5 4
e, WO AR HS RS L. VTR, HET. FRIBGES
oyt AT PHB B2 5.

200 M 2 AR RE D ARG - ORE O ACAR 1Y A i LA
Buffer A H&. ME ODuo fELIYAE . FFo051F H
AMMIAYES MRk R T RRED S0EY) A
Bl R ESRED) FRMMESN L. [
PR WSO (9 °F- 47 #E 40 g LA Buffer B E &, #t47
EDTAZ - B3 HE.

OrMTT s BARRSRBREEE . R0
Bk W E . RATHEE: PHB & &E R
SE R B R R i R i Al e 4



55 55 % & 4 1]

TRHEE T A VR ARURIEN AR PHB 7385 L2 « 625 ¢

FashHT . SR P M B AT,
2 R

2.1 S EFEFYINEERLERE VGL (pTU14) 28

RSy

MR SCmk [71 50 b, A I o A 224 i Ak ]
(S™RR=2) 1 LA Zi HE 224 ik 240 P41 200 Ji B 1) JUF . L
W, R FI Rz JERR =9y nl DL 43-fif 240 L RE 1) JR 2R M 2
VIR R WS S0 ] LA B Bk SR 5 I B A7 B[] 11 28
B, S FE R4 ) AT DL 7E 4 H BT B 2 FLAE #
BER MA@ BT, BT ROk pTUL4 ZE49 gat
PR T lac T JER B 78864, [HFHE&E A AR
H G BIE ST RRx AN IS 350 57 N A5
D-F7EH (IPTG) RPRI k. JLib HHE5IA
S™RRx KR, TE40 3% S5 o 78 rp 240 KL Rt 25 3k
ik, EEAMAE T AR R AT R N REARAT A
JLFR) 5 BE G AR ™ S R o R, ARBIFSE
BT S RHBEHIRA (UAG) WYZMEEL, f# S
R ZE g%, XA R F1 Rz B2 YA fig
WM ANRRRE, BIAANARE, RN M RE,
YA RO B A R R B S B )
FITIRE , SRR 20 LA 9 3E 7 DT 8 381 4 i ] 4
ZEr H .

YIS —FP B A, B S YT
MO AR, RAESEE. &5, 22K a
MR e (EDTA) S bl re, simi.,
SFF L P VA TR R R R B R R AT A i R
P o 200 L P 3 A R A A L R 1) S A
P A, AR SCE ek FERE 6. R
EDTA 28 W VF Shy s il 4 i 22 A 1 Ak 27 37

WL 1 #k VGL (pTUL4) 78 LBG #5 3¢ 3t
(Ap™) TiFfT 24 h 3R =, WO A 4t i 43 5]
PA Buffer A fil Buffer B B A AL FE, P47 5E B
W R R Ak, AR 2 .

HEA W, 4 VG1 (pTU14) 20l L) Buffer
A TR, RN ODso (A RIEE T, TR
Jir DR A2 pR T A 0 R S A, TR A W R A SR A
BIFE VGL (pTUL4) Hfgag sl th ik, (H# L
Buffer BE & VGl (pTU14) 4, ODgoo {H A4k
MWIEARE . VLI R e PEE TR R R
& Buffer A 1) EDTA. EDTA 755 41 Jiftd 2417 1)
PUBEE R B AT DL S 4B b Y Ca™* Fi1 Mg™™ 4548
i, NN E e, JEm Al R Fl Rz

50

40+
2301
a

O 20 L

= Buffer A

10} e Buffer B

0 5 10 15 20 25 30
time/min

Fig. 2 Optical density changes of VG1 (pTU14)
cells after treatment of Buffer A and Buffer B
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Fig. 3 Autolysis of VG1 (pTU14) cells in
process of flask culture (amplification; 1600X)
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Fig. 4 Cells of VG1 (pTU14) observed by

transmission electron microscopy
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Table 1 Projects and results of PHB recovery
No. Contents PHB purity after Purity
treatment/ % increase/ %%
1 3% NaClO, 15 min 96. 78 9.43
2 centrifugation and wash; re-suspension; 3% NaClO, 15 min 100. 2 12. 85
3 10 g+ L !SDS, 15 min 87.23 0
4 centrifugation and wash; re-suspension; 10 g+ L.=! SDS, 15min 92.92 5.57
5 2 mmol « L' EDTA +50 mmol « L™! Tris, 15 min 91. 99 4. 64
6  centrifugation and wash; re-suspension; 2 mmol « L1 EDTA +50 mmol *« L ! Tris, 15 min 96. 72 9. 37
7 2 mmol » L7 EDTA 450 mmol « L™! Tris, 10 min; 3% NaClO, 5 min 90. 4 3.05
8  centrifugation and wash; re-suspension; 2 mmol + LL-! EDTA + 50 mmol ¢« L~! Tris, 10 min; 92. 66 5.31
3% NaClO, 5 min

9 0.5g+ L ! Triton X-100, 10 min; 3% NaClO, 5 min 94. 54 7.19
10 centrifugation and wash; re-suspension; 0.5 g+ L™! Triton X-100, 10 min; 3% NaClO, 5 min 94. 4 7.05
11 2.5 g+ L7 ! Triton X-100, 10 min; 3% NaClO, 5 min 91. 88 4.53
12 centrifugation and wash; re-suspension; 2.5 g+ L™! Triton X-100, 10 min; 3% NaClO, 5 min 100. 2 12. 85
13 1.0 g+ L7!SDS, 10 min; 3% NaClO, 5 min 94. 14 6.79
14 centrifugation and wash; re-suspension; 1.0 g+ L™! SDS, 10 min; 3% NaClO, 5 min 100. 2 12. 85
15 5.0 g+ L1 SDS, 10 min; 3% NaClO, 5 min 91. 14 3.79
16 centrifugation and wash; re-suspension; 5.0 g+ L~ SDS, 10 min; 3% NaClO, 5 min 99.1 11.75
17 frozen and thawed; shaking, 30 min 100. 1 12.75
18  centrifugation and wash; frozen and thawed; re-suspension; shaking, 30 min 98.0 10. 65
19  adjusting pH10. 0; increasing temperature to 42 ‘C, 3 min; decreasing back to 37 'C ; shaking, 30 min 92.6 5.25
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Table 2 Effect of temperature-inducing treatment

to cell lysis and PHB purity

Experiments PHB con'tent before Lysis a PHB purity
lysis/ % temperature/ C /%
1 89. 71 42 95. 26
2 90. 90 45 96. 65
3 92.03 50 98.79
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(b) after treatment, 10000 X

Fig. 5 Cells of VG1 (pTU14) observed by
transmission electron microscopy before and

after temperature-inducing treatment
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