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Expression of f -agarase Gene and Catabolite Repression in Escherichia coli by the Promoter of Alginate
Lyase Gene Isolated from Marine Pseudomonas sp. Jin, Cheal-Ho, Je-Hyeon Park, Jeong-Hyun Han, Yoon-
Hyeok Chae, Jong-Hee Lee, Jung-Kee Lee', and In-Soo Kong*. Faculty of Food Science and Biotechnology,
Pukyong National University, Pusan 608-737, Korea, "InBioNet Co. 1690-3 Tagjon 306-230, Korea — Promoter is a
key factor for expression of the recombinant protein. There are many promoters for overexpression of protein in var-
ious organisms. The aly promoter of Pseudomonas sp. W7 isolated from matine environment was knowr to be a consti-
tutive expression promoter of the alginate lyase gene, and it's promoter activity is repressed by glucose in Escherichia
coli. To investigate the catabolite repression of the aly promoter and association between the promoter mutants, 3 -
agarase gene, which was also cloned from Pseudomonas sp. W7 was connected (0 the aly promoter with the
sequence the coding 46 N-terminal amino acids of the alginate lyase gene. The constructed plasmid was introduced
into E. coli and the agarase activity was measured. Fourty six amino acids of the alginate lyase gene was serially
deleted using PCR to the direction of 5' upstream region and subcloned. The agarase was overexpressed by the aly
promoter and the production of agarase was repressed by the addition of glucose into culture media. Fourty six
amino acids of alginate lyase did not affect the production of agarase at all. The deletion of a putative stem-loop
structure in the aly promoter induced the decrease of 3 -agarase productivity.

Key words: [ -agarase gene, alginate lyase gene promoter, Pseudomonas sp., overexpression promoter, catabolite
repression
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Fig. 1. Construction of agarase expression plasmid, pJAGI.
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Fig. 2. The megaprimer method for the deletion of inverted
repeat scquence in the promoter region.
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Fig. 3. Agarolytic activity and catabolite repression of pJAGI,
a. pUC19, b. pJAl(agarase gene in pUC19), ¢. pJAGI1,

1. 1.5% agar plate(LB+ampicillin), 2. 1.5% agar plate(LB+ampi-
cillin+3% glucose)
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Fig. 4. (A) Construction of pJAGL. (B) Electrophoresis of
PJAG1 derivatives after digestion with BamHI and HindIIL.
M, size marker; lane 6, pJAG1(748 bp); lane 5, pJAG1-5(721 bp);
lane 4, pTJAG1-4(694 bp); lane 3, pJAG1-3(667 bp); lane 2, pJAG1-
2(640 bp); lane 1, pJAGI1-1(613 bp)
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Fig. 5. Effect of N-terminal amino acid deletion on the agaro-
Iytic activity of B-agarase.

A, pUC19; B, pJAGI1(containing 46 a.a); C, pJAG1-5(containing
39 aa); D, pJAGI1-4(containing 30 a.a.); E, pJAG1-3(containing
21 a.a.); F, pJAGL-2(containing 12 a.a.); G, pJAGI-1(containing 2
a.a.)
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Fig. 6. (A) Deletion of promoter region by PCR. (B) Agaro-
lytic activity and catabolite repression.

a, pJAG1; b. pJAGI-1PT; ¢, pJAGI-1PIL

1, 1.5% agar plate(L.B+ampicillin); 2, 1.5% agar plate(LB-+ampi-
cillin+3% glucose).
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20412} Zo] megaprimer method[11}2 A}3}e] PCRE Sl
pJAGI, pJAGI-1, pJAG1-PE} pJAGI-PIFIA inverted repeat
sequenceE H|713}e] pJAGI-A, pJAGI-1A, pJAGI-1AL pJAG
1-1IAIE o] E coliell transformation A7) 5= =] ¢ljA]
colony?] #e] F7|E nlarsle] Bkt (Fig 7) 2 A Hwk
Aol A agarase@Ado] inverted repeat sequence”} A7
A Eol=e AL T $= 9o o] sequencer}
FEH Fagr 9L sh= AL g 4 oo

Fig. 7. Agarolytic activity and catabolite repression by of -
agarse with a deletion of inverted repeat sequence.

a, pJAGI1-A(containing 46 a.a); b, pJAG1-1A(containing 2 a.a.);
¢, pPJAG1-1A(containing PI and PII sequence); d, pJAG1-1A(con-
taining P sequence).

1, 1.5% agar plate(LB+ampicillin); 2, 1.5% agar plate(LB+ampi-
cillin+3% glucose).
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