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Abstract

An agarase gene from Bacillus cereus ASK202 was expressed in high levels by
E. coli BL21(DE3)/pEBA1 using pET28a(+) vector system with the inducible T7
promoter in the presence of isopropyl- 8 -thiogalactopyranoside. The open
reading frame encodes 761 amino acid residues with a calculated molecular
weight of 83,300 daltons and a potential signal peptide about 36 amino acid
residues at the N-terminus. E. coli BL21(DE3)/pEBAl produce 1280 unit/ ¢ of
agarase. The optimum physical condition for the agarase activity was pH 5.6,
and 40T, respectively. The agarase activity was stable up pH 4.0~9.0 and 4~
40C. The km and maximum rate of metabolism for agar were 0.068mg/m{ and

0.094mg/m¢ - min, respectively.
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A7EA & AFHAAE 8 vt ddy dEH dx2FU FHS Bastes &
2ol digte] A gk AR A(agarase)= o2 7Hx] Zgylo] ot
a2 FAAME 53] FHEHAEA nrTAHES Ad AL 1% (agarooligosa-
ccharides) ] A4tel o] &8 4= Qlv}. Agarooligosaccharide® A Z= g, AU A T3}
€, T AT, s FY dIHd 7TAE Az Yol AEHINE]
U ooFE AR AME 7hEEth B AFolME agarased AANStE s ImAE
% Bacillus cereus ASK202Z ©| &, agarase T AE cloningste @71ujg A
A3, E colidlA addEA 7|3, AadEE 45 B2 - AAstY 11 S @
&t zAbS o

As 2wy

Bacillus cereus ASK2022 78 & 29 &M A (chromosomal) DNAYE HindlllZ %
T w2, multicopy plasmid?! pUCI9% HindIlIZ restriction 3} T}, ©]
T AR E9] ligation mixtureZ E. coli JM83e| 3 A A & (transformation)s} 4 t}.
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HFAXNEAY E coli JM83S ampicillin, X-gal, IPTG7} #7}€ LB 3Hd 3 duj A
(LAXDol E23le], 37°Cel A 16A12F st & colony2 1a5 oz AEstil,
12 A8 21,000 /4 7F22] colonyE lysozymes ¥ 73} soft agar® overlay st
o 37ColA 1277 ¥ AA cell WP enzymeS Woz FEFAIZ F, Gran's
iodine solution (0.05 M Iodine in 0.12 M Potassium lodide)& o} g3o] Z3l<
w JEN}E clear zoned QA3 THE. coli JM83/pBA4l). A %% plasmid Al %ol
A}2 ¥ pUCIY vectorZ: agarase® ™# A4S =@ F glo=Z PCRE °|&
st} pBA41oll A agarase WHS codingdtil i open reading frame 2.3kbE =X
3] T7 promoter® 7zt pET28a(+)9 M= stel E. coli BL2L(DE3)NA 2@
A¥ & FYPstAF(Fig. D).
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Fig. 1. Construction of expression plasmid pEBAI.

a3 2 1%

1. Agarase % 2}2] cloning

BamH 1 -HindIll A& &4 A2 29E 712 &= PCR product’t A4 € plasmidE
pEBAlol8 ®Wwai, £FAMEZ T7 RNA polymeraseE 7HA3L U= E. coli
BL21(DE3)ol A Aj2o] A %% LAME S transformation A Zth.

2. T7 promoterE ©] &3t agarase®] 1H
AW AE| = agarase®] EH|SIXE A SsHA Baty] 18k plate’dell colonyE Bl ¥
g & lysozymeo] &HE A @& soft agarg 2 F colony FHoE FBE ol

As BAEA Ao (Fig. 2-1), lysozymeo 2 AEHES I3 35 pEBAI
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plasmidE #-F3= colony T4l & #o] FAHE HES A 5+ UAvH(Fig.
2-2). =3 A vjdd FaZ sonication 3+ AFANAME intracellular FEo| 96%

o] WF 9 agarase’} A3 A Ao E Ve

Fig. 2. Comparison of the agarase activity extracellular with intracellular site from the E.coli
BL21(DE3) containing recombinant plasmid on the agar plate. The plate of No. 1 was
extracellular agarase activity and the plate of No. 2 was treated with soft agar after the cell was
crushed. A, E. coli BL21(DE3)/pET28a(')(control); B, E. coli BL21(DE3)/pEBA1

E. coli BL21(DE3)/pEBAIl°|A W& %¥ agaraseZ His - binding kitE o] &3l &
2] A A7, 833kDa] @Y bandE V< F UJUT 1¢ vjFAS J4AEE
3te] dojll ¢ A E sonication ¥ 1280unit7} AAtE|Qon HFHoz R - A
AE & AE 12.8unit/mge] specific activityS 7FA| ¥, o] agarase® Ebalo ® W+
Al oluj 2] agarased] W FLE E coli JM83/pBA4lel H]ste] 708 X F7}

g oFolth.

3 obulat x4 ¥ A

DNA 7] W€ 25E FHS oinxit =4S B4 Z3, Asx(Aspartic acid,
Asparagine), Glycine9} &< gteFyl Alanines} 2L A olv| =
Ate] 3ol ®-& WHH, Histidine, Methionine, Cysteine & {30l L o

2 Yyesth. =3 N-terminal 99l amino acid 3671 A %<2] hydrophobic %
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potential signal sequence’t & HO 2 oF= Ut o] signal sequence N-Z o]
A*H3stE W Lysineo] £t QA3 helix destabilizing ©F7] =4k Proline3}
Glycineo] F7+5%t 47 £ A3} hydrophobic core7} A& Ho] A& A ##E
T AAHFig. 3).
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Fig. 3. Kyte Doolittle hydropathic analysis of agarase deduced from pBA4l. I and V regions describe
the hydrophilic domains, and I ~IV regions do the hydrophobic domains.
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. AATE agarased] 54 FAL

&4+ 40C, pH 56, 10 mM citric acid-sodium citrate bufferoll A H&4dS 7}t
A, 4~40TC B, pH 40~9.0014 24217+ WX stel®= &4 &A4o] 100% 415
= Aoz vetytt AAE Ebalt agarol tisl 713 =2 713 Sol4d & 7HAx
glon, 713 35S =A3 A3} Michaelis constant (km) #2 0.068 mg/mé 2
B, Vi @2 0094 mg/mé - min?l R o2 8l i},

e

T3 Bacillus cereus ASK202¢9} mutant 5 Bacillus cereus
ASK202-N3 S agarase®t ©E& AR, ddFE AHAE 37kA ol
g RAow FAH|XD, oz o5 WdV| A i) zo]
e d77 988 ASR AREHAG.

E AFgAE 7154 AF HME 24 B JIFoE AME 7 dHEHR
o] LIS 95t agarase WALTFFQ Bacillus cereus ASK2020l thall
2} cloning W< ol &3l AR EL DALY FFR ALS A=A
7 32] chromosomal DNAS Fztgld oz Ausle] agarases AAHstE gene
Holz= ANwa A, 83300 Da®l agarase(Ebal)E A= AMxd #F E. coli
BL21(DE3)/pEBA1E 9< 4 At E coli BL21(DE3)/pEBAlCIA fFE2d=
IPTGE # 7}54 % induction 5A1ZF %ol agarase’t 9ol Hla| 8w F7H3 Fol
ardE Yt HAE agaraser= Asx(Aspartic acid, Asparagine), Glycine®t #-&
AFA) o}n]b—_*}Ql 3 ul Alanine® 22 FA opn=4te] ko] =kow, pH 5.6,
40T HH9 848 dehdidd H3A 713 agarel & km? Viax &2 0.068
mg/m ¥ 0.094mg/ml - minS. & 3HHo| B-AFE A2 B -agarase® P HU
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