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Pseudomonas sp. WI2FE{ Agarase X2
cloning ¥ Escherichia coliof| M2 &3
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Molecular Cloning and Expression of an Agarase Gene
from Pseudomonas sp. W7 in Escherichia coli
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Abstract — A marine bacterium which produces extracelluar agarase was isolated from sea water.
Isolated strain was identified as Pseudomonas sp. by the morphological and biochemical properties
(1). HindllI restriction fragment of 3.2 kb from Pseudomonas genomic DNA was cloned into pUC19
to obtain recombinant plasmid pJA1l which enables E. coli JM&3 to produce agarase. Most of agarase
produced in E. coli was secreted into the culture medium. The enzyme (pJAl) showed the highest
agarase activity during the stationary phase (20 hrs) of E. coli. The optimum temperature and
pH were 40T and 7.8, respectively. Restriction gene map anlaysis revealed that it has different
restriction pattern with three kind of agarase gene reported.
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Mannheim #H&-& FYAHE-stedon] 7[el Ul A
b A% Ag oldel ¥Ae Agsiln.

Chromosomal DNA &2
Pseudomonas sp. W72] genomic DNA+ Marmur
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Agarose gel electrophoresis
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of oAl HefAH o) dErdS Ao A 1087F A
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Table 1. Localization of Agarase in E. coli JM83 (pJALl)

. Agarase activit
Location g Y

(Units/mi ) 4
Cytoplasm 0.4(3)"
Periplasm 3.15(26)
Growth medium 8.0(71)

*One unit is defined as the amount of Agarase produ-
cing 1 umol D-galactose per minute
"Percent of total activity
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2 A5 sonicator(Sonics & Materials Inc., DAN-
BURY CT, US.A; output control 4, Duty cycle 70%)
S o8 Hafsieivt A E ) agarase kAo AlZol
2¥2] M H e]x EDTA 2] § 4339 E’*“%]r'”
7rzko] ko = vpehdlil perip asmlc0ﬂ L) =

SBAL SR My & AT ’*"ﬂiLHﬁﬂ =
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Ho g vtehfigict
At 9 aE

Agarase c”;.‘.‘!xlgl 224

Sk Pseudomonas
sp. W7 éf“—r ¢} genomic DNA Hmdllli Aok, 2
2igk 3~8 kbl DNA vtz Hindlllz2 Axt & CIP
:H?—]fﬂ pUC19 DNAE !igation *]*74 E. coli JM83°1]

500070 & wr?i] 6}01 agar-& .L:-aHﬁ'?rﬂi Iodme Solu-
tions 72 W IS A=
stod ch(Fig. 1).
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3.2kb 4 DNA2] AIgtg A 2|
& Adslr] flste], 7§ AdE &4 Mz]$ DNA
chal-g B-AsteiciFig. 3).

DNA st o] Kpnl, BstXI# Sall2] 2 9} 3

= wtd zelel Hindlllele] 5+ 7x] 4gF &4 el
T vlehle Axte ARSI oo BstX[e] v |

pJA1 A=
pJAlel] 4hgis

Fig. 1. Clear zone showing the agarase activity from

recombinant plasmid pJAl in E. coli JMS83.
A: pJAl, B: pUC 19 {(control)
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Fig. 2. Agarose gel electrophoretic analysis of the reco-
mbinant plasmid pJAIl.
Lane 1; Hindlll digest of A-DNA (size marker)

Lane 2; Hindlll digest of pUC19 (control)
Lane 3; pJAl
Lane 4; HindIIl digest of pJAl insert

1 2 3 4 5 6

23.1—

Fig. 3. Restriction enzyme digestion pattern of pJAIl.

Lane 1; Hindill digest of A-DNA (size marker)
Lane 2; EcoRl digest of pJAl
Lane 3; Hindlll digest of pJAl
Lane 4; Kpnl/Hindlll double digest of pJAl
Lane 5; Sall/HimdIll double digest of pJAl

6

Lane 6; BstXI/Hindlll double digest of pJAl

124z
e Ayg vlgle s
A 2= 71 gk

49} ke Algh &4 #E

wajeleleh. Salle] b 9]

o2bAlElele). Fig 49 A
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BstX13} EcoRl, Hindll12) 5 7}A] #lgk &4

4 BAXIS: ol dsto] 4 abo Fig

ptCIo tlkh)
IIE flllilll

Fig. 4. Restriction enzyme map of pJAl.
Restriction sites: B, BsiXI; K, Kpnl; H, HindIll; S,
Sall
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Fig. 5. Expression of extracellular agarase gene and
growth of E. cofi JM83

®: Growth curve of E. coli JM83 (pJAl)

W: Agarase actinity

gt @A 5ol 7] Z8o] subcloningg s§&te] o}k
gk 2719 mutantE 92 #Hx A sequencing
S Alast ok pJAlS A= E coliRN-E 8
A% agarases AAgH 23t oF 58 KDa AH=9]
AR 2= 7o g FheldleicH(data is not shown).
ol zte- A2 UHEE agarase?t TEYE FHA
ZlAd)oll v} promotorE AF2-8led E. coliell A ©h
ol g A Aabsle e g A5

BHFAZI0]] 2 cell growth, enzyme activity
&3

E. colt JM83el Al agarase?] 248 AlA}3-24
wpel S A, A 27l 2Ade] shilstAl
S7beheh eF 204 3kel sfvksirs AR 7]ell A 7H
% agarase RS Meoloprh opr] gaste d¥a
E’-ﬁiﬂ(F:g. 5).

>

,—5-_&:5-; EA
A - AR sty g]sted, pH 2.0~6.5
pH 7.0~8.5+ Tris-HCI

citrate phosphate buffer &,
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Fig. 6. Effect of pH on agarase activity.
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Fig. 7. Effect of temperature on agarase activity.

bufferg, pH 9.0~10.07}%|= carbonate-bicarbonate
bufferg A}2-3}ed pH 2.0~10.07}#2] 7} pHel| ul&
ghA]-& abelrgich pH 2.0~10.0 ¥ 3ol A 7] 384
(0.1% agarose)Z =wh5o] A AI7b=] wfokst v
ol 0] A}zZzol 2. 7% 12 40Col| A 307t ¥hg = 84
AL &A% HAx pH 7.80]4 7} =& AL
Jeld ckFig. 6). 20 mM Tris-HCI bufferel] 4 ®k-g-A]
7F 305, BFSL2 w2 10Tl 4 60C7A] 2h7] et
of, &40 848 SA& B Ay 400 A 7 2
#4& d3lekFig 7). A a7bA Barsl ol -2 sl <k
el vl Eo] ¥u|dhz agarasex theEt A2 5
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& A3 SIEK20). AAE F4 EE o =
A4 ¥ FAS P la, EAs 40C o

#HA A ex 2 JJeldiche AJAlelc), o)
gl Mo n B odFdr] T2 3 agarases
ofebrbelol Al 3 W pHE RelF3 92 oF 15CeA
40Ce] o2 2r WY 2 FA)S RAF
ol Mo x]-‘—“lﬂ?}ﬂl B 1 agarase®= o} F5E3
Exqolekn @ 4 glow slFulge] Ha s
o9l 8.alg) 214-%,— HolF 1 glth AAe AE 9
§_°] 2y MlE W] &3A, periplasmic Aol %FE

& #lstr] 97k A3AEAA A E 2H-2 oF 71%,
A E W =4 3%, 18] 3. periplasmic Aol A oF 26%
7} Atk o= e Hoi(Table 1)

2 %
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