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Abstract

A marine aerobic Gram-negative bacterium, Pseudoalteromonas carrageenovora, has been
known to hydrolyze carrageenans, the sulfated .galactans of red algae, and to desulfate
oligo kappa-carrageenans. Recently, the gene encoding arylsulfatase (aryl-sulfate
sulfohydrolase, E.C.3.1.6.1) of A. carrageenovora was cloned and the nucleotide sequence
was reported. Enzymatic hydrolysis of sulfate groups in agaropectin simplifies the process
of agarose preparation. In order to overproduce the enzyme, the arylsulfatase gene (asiA,
984 bp ORF) from P. carrageenovora genome was amplified by PCR and subcloned into
the pET21a vector. When the constructed plasmid pAST-Al was introduced into E. coli
BL21(DE3), the transformant on LB plate containing IPTG showed the hydrolyzing activity
for p-nitrophenyl sulfate. Most of arylsulfatase activity was found in the cell lysate, but at
50 ~ 5000 uM IPTG concentration the activity was found both in the culture supernatant
and the cell lysate. The molecular weight of the recombinant enzyme was estimated to be
34 kDa by SDS-PAGE.
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Arylsulfatasex= pNPS (p-nitrophenyl sulfate) E< MUEFS(methylumbellilferryl sulfate)<}
722 phenolic ester sulphate, sulfonated polysaccharide-g aryl compounds®} F7180 2
Nenajai Aol B ABstE Aoz AzHm AT Y BA0E sulfur of
20| EXE, arylsulfatase E4do] FAH 2 SHAHTND Alcaligenes metalcaligenes 2.
22H  BumEygd?. sy ogeNE  BEsisle @5 Pseudoalteromonas
carrageenovora®) arylsulfatase= -39l AHl = Mycobacterium leprae, Porphyromonas
ginfivalis®] arylsulfatase®} f-AFJ0] 20 ~ 25%¢] o2 Hol WA st &
37, sulfonated polysaccharide®] desulfatationol] #ojght}. Agare galactose THE#| 2 74
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P. carrageenovora=5-E] genomic DNAES FZ3} primer-1 : 5'-CGGGATCCCATGCAA
TTAGTATTATA-3’ 9} primer-2 : 5-CCAAGCTTTTAGCGTTTTAGTTCGTAAC-3' & A}&-5}o
PCRE O ZH ZHA| signal peptideE X331 arylsulfatase 34} (098 kb)yE ZE3lgch =
Z¥ {FHAE BamHIZ} Hindll2 Awste] izt @& pET2la vector(Novagen, U.S.A)o)
subcloning3}ed plamid pAST-Al (6.4 kb)E F=3}5c}.
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A. carrageenovora W ¥l X|= Zobell's 2216e ¥ %] (1% beef extract, 1% peptone, 0.75
vol. sea water, 0.25 vol. top water)o|™, thAd FAASdFF A wix+= LBAIP (1%
tryptone, 0.5% NaCl, 0.5% veast extract, 30 pg-ampicillin/mé, 1 mM IPTG, 200 mM
pNPS)A T 29 plasmid pAST-A1S E coli BL2I(DE3)o] CaCLH o2 A x3hs}
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Sampling&t fokel-& 5,000 mpmolA 5E3F YA Fste dA S} AFAE BT T,
FAE 005 mM QA (pH 7.5)0] A& Esle] sonicatorE o] 83le] HIEE w4
sl ZHAE sampleE T©HA] 10,000 rpmollx] YFAE2]E}e]  soluble fractioni
insoluble fraction®. 2 E2]3}e] A|ZF arylsulfataseE- SDS-PAGE (10% acrylamide gel)
2 gyt &4 1 wnits 40Tl 50 mM pNPSERE] 187F 1 umoled]
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Sulfonated polysaccharide®] €3-S Zvlsl= Ao=2 942X P. carrageenovora
arylsulfatase -+ AHast4d)E genomic DNAZEE PCRE E3) 984 bpe] #FAAE
sttt ol2 tiArmol A WEA7 7] YalM E coli @8 vector?] pET21a%] PCR <
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o) BAXY A7) T AZF AT TAHEAS 5] Al plae Gl
pNPS & 4L #FlstdciFg 2). T7 polymerase U= FEATF(DHSa
[pAST-Al)o| M & sulfatase BAjo] UeptA] ggtem, T7 polymerase”} Ez)3}= E.
coli BL21(DE3) &2 A% 72U E coli BL21(DE3)/pAST-A15}t0] sulfatase g4 7t
e AL AT F AJ-

olN o
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L Ap (6416bp)

Fig. 1. Schematic diagrem of arylsulfatase expression plasmid, pAST-AL

Fig. 2. Arylsulfatase activity of E. coli transformants. The cells were grown on LB
medium containing 200 mM pNPS and 1 mM IPTG.
A, E.coli BL21(DE3)/pAST-Al
B, E.coli BL21(DE3)/pET21a
C, E.coli DH5q/pAST-Al
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HAXAZBFF (E coli BL2I(DE3)pAST-ANE 27| U4 Z417](0Dge=0.5)%] IPTG
5 SLHE et FASAY a4 HEHE A PTG =& ZAAFAL
IPTG sxo) we} 74 559} arylsulfatase &4< 2343 At Fig 3.9 YeESY
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t}. IPTG 10 uMo|A 8A|Z+A) arylsulfatase A4S FHth 2.04 unit/md-S Vel o,
o] Wl #A ¥EE ODgo=3462% PTG #7314 942 thZT(ODgo = 4.98)c] 13}
23] ot 4X 7o M A T+ ODeo = 2.4, arylsulfatase W3 2R AFS ol o))
A 025 unit/md, A|E3}HE-2] soluble fractionol] 4] 0.85 unit/mlE ERG OB, 8A)71H)
T3 FEE ODgo = 2.06, arylsulfatase W& S AFS Ao A 1.05 unit/mi, A Ea}E
9] soluble fractiono| 4] 0.80 unit/m{E VERGTE 8AIZHA|o A Ab5 4ol arylsulfatase
o] Ee AL AT 88 B Aoz Alg®Eth oW #AL pBluescript SK
O+)ol astAS 4035 FAA3Z F3F(E coli DH5q/pBlue-astA)ol| A& ElF o™, o]
FAARTFFE IPTG FEAol % arylsulfatase”} 2350, Ao 73 %5 ODgwo =
03, i A4 03 wiym¢ Atk B4 tiFEo] ¥ FFdelM SAHHE Aoz
Hol o] astA®] BAE U ol AE &3Ho] MAEE Ao HIM o
o] A, HA PTG Fee F4d metr 5 - 50 Mg AR 7 Qo &, wi ek
yEoloz BAY B2E AVSE AL BHo2 S A$ 50 iMS) PTG i
Al

A F4 2 AW GAYE Az e e FHeE s A% 510 uM4
PTG =& AHT & 3l Aoz Hdth
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Fig. 3. Cell growth and arylsulfatase activity at 8 hr after IPTG induction in E. coli
BL21(DE3)/pAST-Al. IPTG solution with various concentrations was added at 2 hr and
there after at 8 hr cells were harvested.

mmm, Arylsulfatase activity in culture supernatant

mmm, Arylsulfatase activity in soluble fraction of cell lysate

- 574 -



of
ot
1o
of
o
E
Do
=
W
NS

d=y BT, 4B

A Z3} arylsulfatase2] -4

SDS-PAGEZ Alg3la} E  coli BL2I(DE3)pAST-Al  AxF dFoA Aitd
arylsulfatase®] Ex}3 2 @d P ERIEAT tdixys = =2
oro Zoln], AN@TAME F 34 kDa9] arylsulfatase T bandE 2913} %{hFig. 4).
astA9) Z7)E 984 bpE A oF 36 kDao] w70y, A signal peptide(25 amino
acids)7} et HEEE 7o HLh olE oMo RuE e W
#A] 34 kDa 3tk 36 kDao| T @o] @H) H o7t Qe Aoz BT PTG
=59 cell lysate®] soluble 2 insoluble ¥%S SDS-PAGEE %3 418 A3, 54
Az A arylsulfatase® SRSt AL st

IPTG (uM)

M Control 10 50
Su S I Su S

34 kDa

Fig. 4. SDS-PAGE analysis of E. coli cell lysates after 8 hr IPTG induction.
Su, culture supernatant
S, soluble fraction of cell lysate
I, insoluble fraction of cell lysate
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