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ABSTRACT

An autolytic system based on a thermally inducible phage lambda, AHL1, has been applied for the re-
covery of poly(3-hydroxybutyrate) [PHB] from a recombinant Escherichia coli, XL.1-Blue, harbouring
a plasmid (pSYL105) containing the Alcaligenes eutrophus PHB biosynthesis genes. The lytic capability
of AHL1 was evaluated in flask culture for both lysogens, XL.1-Blue (AHL1) and XL1-Blue (AHLI,
pSYL105). When the optical density of culutre at 600nm(0ODg,) reached 0.2, cell lysis was induced by
increasing the temperature from 30°C to 42°C. Most cells of XL1-Blue (AHL1) were lysed by the auto-
lytic system in an hour after the thermal induction, while the lytic efficiency was slightly lower for XL1
-Blue (AHL1, pSYL105). The existence of pSYL105 in cells seemed to inhibit, to some extent, the lytic
capability of AHL1 even at low PHB content. The lytic efficiency remarkably decreased as the induc-
tion was delayed to allow PHB accumulation. When a chemical induction using 2% (v/v) chloroform
was introduced after an hour of thermal induction, we could obtain a good lytic efficiency.
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Table 1. E. coli'strain, bacteriophage lambda, and plasmid used in this study.

Microorganisms

Relevant characteristics

Source/reference

supE44 bedR17 recAl end A1 gyrA9G

XL1-Blue

pSYL105

i relAl lac Fl proAB" lac lacZA
M15 Tn10Ged)]

L1 LacZ, Qum7%,

8.8kb, Ap’, PHA operon* stb’

Stratagene'

UC, Irvine®
Lab stock, 21

1) Straragene Cloning Systems, La Jolla, CA92037, U. S. A.
2) This amber mutation can be suppressed by supE.
3) University of Calfornia at Irvine, CA92717,U.S. A.

4) 5.2kb PHA biosynthesis operon from Alcaligenes eutrophus H16.

5) parBlhok /sok) locus of plasmid R1.
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Fig. 1. Cell growth and PHB accumulation of
XL1-Blue(pSYL105):(0) dry cell weight,
(®) PHB.
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Fig. 2. Cell growth and PHB accumulation of
XL1-Blue(AHL1, pSYL105):(0) dry cell
weight, (@) PHB.
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OD at 600 nm
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Fig. 3. Effect of a thermal induction on the cell
lysis of XL1-Blue(AHL1) when ODg=02:
(o) XL1-Blue(AHL1) without thermal in-
duction, (®) XL1-Blue(AHL1) with ther-
mal induction, (0) XLI-Blue without
thermal induction, (®) XLI1-Blue with
thermal induction.
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Table 2. Cell lysis efficiency by three hours of thermal induction or by chemical induction after an hour
of thermal induction. The efficiency was represented as (CouCus)/Cna after the induction.

Strain Induction point Induction method Efficiency(%)
XL1-Blue ODay=0.2 Thermal No lysis
XL1-Blue{(AHL1) ODw=0.2 Thermal 87
ODan=0.2 Thermal 58
XL1-Blue(AHL1, pSYL105) After 12h Thermal 15
After 24h Thermal, Chemical‘l 92

1) 2%(v/v) chloroform treatment after 1 hour thermal induction.

OD at 600 nm

0.0 L L
0 1 2 3

Time after induction(h)

Fig. 4. Effect of a thermal induction on the cell
lysis of XLI1-Blue(AHL1, pSYL105) when
ODg=0.2:(0) XL1-Blue(AHLI, pSYL105)
without thermal induction, (®) XL1-Blue
(L1, pSYL105) with thermal induction,
(0) XL1-Blue(pSYL105) without thermal
induction, (®) XL1-Blue(pSYL105) with
thermal induction.
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Fig. 5. Effect of a thermal induction on the cell
lysis and PHB concentration of XL1-Blue
(HL1, pSYLI10S) after a culture of 12
hours:(0) dry cell weight without thermal
induction, (o) PHB without thermal in-
duction, (®) dry cell weight with thermal
induction, (@) PHB with thermal induc-
tion.
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