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Enhancement of Soluble Expresswn of Alginate Lyase By Molecular Cha?erone in E. coli. Eun-Jung

Shin', Jae Hyung Lee', So-Lim Park’, Hyeung-Rak K1m and Soo-Wan Nam™,

"Department of Biomaterial

Control, Dong-Eui University, Busan 614-714, Korea, *BioLeaders Corp., Dagjeon 301-212, Korea *Division of

Food Science and Biotechnology, Pukyong National University, Busn 608-737, Kores,

*Department of

Biotechnology & Bioengineering, Dong-Eui University, Busan 614-714, Korea —When alginate lyase gene
(aly) from Pseudoalteromonas elyakovii was expressed in E. coli, most of the gene product was produced
as aggregated insoluble particles known as inclusion bodies. In order to produce a soluble and active
form of alginate lyase, E. coli cells were cotransformed with the plasmids designed to permit coex-
pression of aly together with molecular chaperones such as DnaK/DnaJ/GrpE or GroEL/ES
chaperones. The results revealed that the coexpression of aly together with DnaK/DnaJ/GrpE chaper-
one had a marked effect on the production of this protein as a soluble and active form, presumably
through facilitating correct folding of alginate lyase protein. The optimal concentration of L-arabinose
for the induction of DnaK/DnaJ/GrpE chaperone was found to be 0.05 mg/ml. When
DnaK/DnaJ/GrpE chaperone was coexpressed, about 34% in the total alginate lyase was produced in
the soluble fraction. By addition of 10% cetylpyridinium chloride, a clear zone around the colony co-
expressing aly and DnaK/Dna]/GrpE chaperone was formed, indicating that the alginate in the me-
dium was hydrolyzed by active alginate lyase enzyme.
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Fig. 1. Effect of IPTG concentration on the alginate lyase pro-
duction in the recombinant E. coli BL21/pALP4. The
cell was grown on 10 ml LB with IPTG (0~100 uM),
which was added at the mid-exponential phase. After
5 hr induction, the cells were harvested and disrupted
with sonication. The soluble fractions were used to as-
say the alginate lyase activity.
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Fig. 2. Effect of DnaK/DnaJ/GrpE chaperones on the alginate lyase production in the recombinant E. coli BL21/pALP4 + pG-KJE6.
The cell was grown on 10 ml LB with L-arabinose (0~5 mg), which was added at the early-exponential phase. After 5
hr induction, the cells were harvested, disrupted with sonication, and separated as soluble (S) and insoluble (I) fractions.
Each fraction was analyzed by SDS-PAGE 10%. Dnak, DnaJ, GrpE, and alginate lyase proteins are clearly visible on the
gel as bands with the expected molecular weights of 70, 40, 26, and 51 kDa, respectively. Lane M, molecular weight markers
(150, 100, 75, 50, 35, 25, 15); Lane H, E. coli BL21 cell lysate.



Tetracycline (ng/ml)

0 10 20 50 100
S 1 S 1T (kDa)

GroEL(60 kDa)
Alginate lyase (51 kDa)

Fig. 3. Effect of GroEL/ES chaperones on the alginate lyase
production in the recombinant E. coli BL21/pALP4 +
pG-KJE6. The cell was grown on 10 ml LB with tetra-
cycline (0~100 ng), which was added at the early-ex-
ponential phase. After 5 hr induction, the cells were
disrupted with sonication, and separated as soluble (S)
and insoluble (I) fractions. Each fractions were ana-
lyzed by SDS-PAGE(10% gel).
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Fig. 4. Plate assay for alginate lyase activity with transformants
E. coli BL21/pALP4(A), BL21/pAL4+pG-KJE6(B) and
host cell BL21(C). Cells were grown on LB agar contain-
ing 1% sodium alginate at 30°C and then 10% cetylpyr-
idintum chloride (CPC) solution was poured on to the
plate. After approximately 20 min at room temperature,
the formation of clear zones was examined.
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