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약 문

제.Ⅰ

양극해 해양미생물 래 해 개

.Ⅱ 연 개 적 필

극 해양 미생물로 저 해 특 규 하고 저,

해 조합 생산 술 개 해 상업적 생산 가능하게 하는 것

연 개 내.Ⅲ

해 갖는 극해 래 미생물로 저 해1.

전

가 극해 래 양 조건. Psychrobacter sp. ArcL13

나 로 저 해 전. Psychrobacter sp. ArcL13

다 전 열 규.

균에 조합 해 최적 시스2.

가 해 전 균 에 클로닝 함. .

나 해 로 전 시킨 균에 여.

다 단 체 태로 는.

상 한 조합 해 생산 술 개3.

가 전 균 로 단 체 조건.

나 해 조건. unfolding

다 해 조건. refolding

조합 해 물 학적 특 규4. ·

가 해 특 규.

나 해 한 최적 규. pH

다 에 해 향 규.

연 개 결과.Ⅳ

해 갖는 극해 래 미생물로 저 해1.
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전

균주로 한 로 새; Psychrobacter sp. ArcL13 PCR gene prospecting

로 해 전 동정하ArcL13-Lip , Psychrobacter

아 래 해 들과 염 열 사 낮 만 아미, 84-90%

노산 열 사 보 .

균에 조합 해 최적 시스2.

로 전 시킨 균에 시 약 량; ArcL13-Lip , 35 kDa

갖는 단 체 태로 었 .

상 한 조합 해 생산 술 개3.

단 체 태로 해 로 전 시키는 술 개;

하 액에 단. 8M urea, 20mM Tris-HCl (pH8.5), 10mM 2-mercaptoethanol

체 가 높았고unfolding , 20mM Tris-HCl (pH8.0), 10mM

액에 가 높았cysteine/1mM cystine, 0.4M glucose refolding .

조합 해 물 학적 특 규4. ·

그 다 로; ArcL13-Lip p-nitrophenyl caprylate(C8), p-nitrophenyl

에 해 최고 보 고 에 최고 보decanoate(C10) , pH8.0-8.5

또한 저 보. , CuCl2 ZnSO4 등에 해 정 억제 었50%

나 나 들에 해 향 않았 .

연 개 결과 계.Ⅴ

저 해 는 제 양과 폐수 정 등에 첨가제로 다양하게 사

수 문에 특히 주 고 본 연 해 루어 과들 산업.

한 량생산 술 개 에 것 .
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문 약 (Summary)

. TitleⅠ

Development of lipases from polar oceanic microbes

.Ⅱ Needs and aims of R&D

1. Needs

Lipases have various practical applications, including the detergent, food,

pharmaceutical, dairy, and cosmetic industries. As cold-active lipases from

cold-adapted microorganisms show higher catalytic activity than those from

mesophilic microorganisms at low temperature, they are expected to be useful

for biotechnological exploitation in various fields.

2. Aims

Our research aim is to isolate and characterize cold-active lipases from

microbes selected for lipase activity in polar seas and to develop

technologies that enable commercial production of the lipases.

. Contents andⅢ Extent of R&D

1. Isolation of cold-active lipase genes from cold-adapted microorganisms in

the Arctic ocean

A. Establishment of cultivation conditions for Psychrobacter sp. ArcL13

B. Isolation of cold active lipases from Psychrobacter sp. ArcL13

C. Determination of the complete nucleotide sequences for the cold active

lipases

2. Establishment of a bacterial expression system for recombinant lipase

A. Cloning of the lipase gene into bacterial expression plasmid

B. Confirmation of lipase expression in transformed E.coli

C. To verify if the lipase is expressed in the form of inclusion bodies

3. Development of technologies that enable commercial production of the
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lipase.

A. Purification of inclusion bodies from cultured E.coli

B. Establishment of unfolding condition for the lipase

C. Establishment of refolding condition for the unfolded lipase

4. Characterization of the recombinant lipase

A. Characterization of lipase activity toward various substrates

B. Analysis of lipase activity at different pH

C. Analysis of lipase activity at various temperatures

.Ⅳ R&D Results

1. Isolation of cold-active lipase genes from cold-adapted microorganisms in

the Arctic ocean

; A novel lipase gene (ArcL13-Lip) was isolated from Psychrobacter sp. ArcL13

strain by gene prospecting using PCR, and its complete nucleotide sequence was

determined. Sequence analysis showed that ArcL13-Lip has high amino acid

sequence similarity to lipases from bacteria of some Psychrobacter genus

(84-90%) despite low nucleotide sequence similarity.

2. Establishment of a bacterial expression system for recombinant lipase

; When the lipase gene was cloned into the bacterial expression plasmid and

expressed in E.coli, ArcL13-Lip was expressed as inclusion bodies with a

molecular mass of about 35 kDa.

3. Development of technologies that enable commercial production of the

lipase.

; Refolding technology was developed to produce catalytically active

recombinant lipase from inactive inclusion bodies through a refolding method.

Unfolding was achieved in unfolding buffer (8M urea, 20mM Tris-HCl (pH8.5),

10mM 2-mercaptoethanol). Refolding was performed by diluting the unfolded

protein into refolding buffer (20mM Tris-HCl (pH8.0), 10mM cysteine/1mM

cystine, 0.4M glucose) and incubating at 4oC for 3 days.

4. Characterization of the recombinat lipase

; Recombinant ArcL13-Lip showed high hydrolytic activity toward p-nitrophenyl

caprylate and p-nitrophenyl decanoate among different p-nitrophenyl esters. It

displayed its maximal activity at pH8.0-8.5 and cold-active lipase activity.

Its activity was approximately 50% inhibited by CuCl2 and ZnSO4, but not by

other metal ions and inhibitors.
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.Ⅴ Application Plans of R&D Results

Cold-active lipases are of particular interest for biotechnology because they

can be used as additives in laundry detergents or for soil and waste water

bioremediation. Achievements through this project will lead to the development

of technologies that enable mass production of the lipases for industrial

applications in various fields.
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배지 조성< >



- 19 -

b

·

m

m



- 20 -



- 21 -



- 22 -

Primer Region Primer sequence

OXF1 Lipase-oxyanion hole CCYGTKGTSYTNGTNCAYGG
OXF2 Lipase-oxyanion hole CCRATMRTWYTNGTNCAYGG

OXF3 Lipase-oxyanion hole CCKYTWGTKYTNATHCAYGG

ACR1 Lipase-active site AGGCCNCCCAKNGARTGNSC

ACR2 Lipase-active site AGRCCNCCCAKRCTRTGNSC

ACR3 Lipase-active site AGGCCRCCNTGNGARTGNSC
ACR4 Lipase-active site AGGCCNCCNTGRCTRTGNSC

R:A,G Y:C,T

W:A,T M:A,C

S:C,G K:G,T

N:A,C,G,T H:A,T,C

Primer Primer sequence

L13-internal-F GAGCAGCTGCTACAACAG

L13-internal-R CTGTTGTAGCAGCTGCTC

Psychro-1-F ATGACGCTAAAATCTTCTCT

Psychro-2-F ATGACGCTTTCTTTGTACAT
Psychro-3-F ATGACKCTAAARWCYTYYYT

Psychro-R TTAWAGGTTRGCGTTTTTMA

R:A,G Y:C,T

W:A,T K:G,T

M:A,C
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