$F 28 Pseudoalteromonas sp. No.272 ¥kH3FE
BEATILF BT —E0EEEMER
#&

TIWFUBUT7—EOMRIIE IOBRINTNWEN, TOHERREFIIMD
THRVONERTH 5, UHFERIZBWTH. Muramatsu et al. 1, PFIZDH
BB 5 PM Lyase 2L, EDTA &£ T OBERRITEML. FEHN. SP-
Sephadex C-50 B A > X#r 0~ ~J 57 4 —, Sephadex G-50 # )VIEiBIZ LD
BELEIT > TWD %39, F7>| Takeshita et al. |IHEPEMIE Vibrio sp. 3K PG Lyase
IZDWT Zobell 2216E HEHMIZ K2 AEERER, BB LHOMKEN. DEAE-
Cellulofine &1 A > ARX# i/ O ~2 57 4 —. Cellulofine GCL 1000m %)L I&if.
Butyl Cellulofine /K7 O hJ 57 4 — 2R THMUETOTVS ), PG, PM D
MEEICRRNZEBERICDONTIE, BRZOBDORERIENP I ETHD., HEMIILK
iz, TORBBIEEHNL., B—BRIIOVWTHEZAND Z LRREBER OIS
BEZHAONDIZTEDATENWANAVEKOSD B Z ETH S,

TIWVFBR) T —EOMBIIRLBREVEEODDIZDODNTRINTVNS, &
BTHSNET B, ABRIL PG, PM OWMBEICESEET 2. ABZLUIMC
FUCEBEREEERATHITINF OB 7 —FIZDOWTOHED Sawabe et al. IZ&
DTRINTHYD 09, ZTORBERLENHEMEICDONWTHSD &, SDS-PAGE Ik
LTEHEIX 32k, FER 47. EFpH7.S. BEERE 30°C THo7z. MnCl,
BaCl, ORI TIEMA LR L. EDTA, ZnSO,. CdClL, DFMTHEEMET T3, &
B4 DORET, BEOBRICHIERICEETH 5. KICHBRRA, Muramatsu et
al. RYHFZOFBIRED PM Lyase ZBEREEIL 2B, EDTA WHFEEE LR
NITRFBELTLUESZEEZRHLTWS ¥, £7-, Miyazaki er al. 1%, HEME
Pseudomonas sp. F6 £& PG Lyase I I U LA F Lo THEENKELS LRET
HZEZEHLMELTNS B,

SE. BBRAHBOWEERSLD 7 VX B 7 —CEEET 5 MEE 2 U —
ST UHER. No. 272 BEDMBE LB L THEEFRNEL ., 2O 7 INVF OB 7—

-10 -



CREMENERICEHVBREZEELTOMETH D 2 ENBD 5N, FEOREZEH
BRSO —ITKELREL, 510, FEOBEREERFLELES,
Davis D EEHT 25°C, 48 REER T2 Z L THBNA TNV F OBV T —Y %
BOYRBEET DI ENDMo T,

ZITHAETIRINS ODMERRICOVT, H 1 T No. 272 BB OEDF
T, AEBRTVEBY7—COKH, B 2 fiTFRROBRLENELE 2
RRTBHEEDIT, HEOARKE-GBYE (CD) AXRY MVEZRARS Z & T,
EERRETHRICLE.

-11-



E1H BEEELBROEE
RERM ¥

FIVEEF NU YL (cps 1000) 1EFH 54 F Ay #MER W, BEEKE
RIGREBEEFRBRERAR -0 RELTWERVWE, HEBT7 > EZU LR
U, BIRREEEMERE, R RBMEIL Advantec #tEDBA L%,
DEAE-Cellulofine A-500 134 {2 T 24, Sephadex G-75 superfine |& Pharmacia %t
DbDZEFEAL T,

REEH &
1. BRERONEE

TIVF B 7 —EEMIL. Rapid IETHIELRZ . 02%07 NVFBF R
7 L%EEE 0.1 M Serensen's glycine I (0.1 M glycine, 0.1 M NaCl) $2%&¥# (pH 8.0)
20 ml % 30°C T 10 FEFDOA >Fa_R—bLTHEE, ZOEBBKICESRR
& 02ml ZRML T, 2 HERIEZETo /. EEOERIT. FEMICIE 2351m 1T
BIFLSHBAEN 12T 01 BNT2BEEEE 1 BAL (unit) & LA, BHEITS
U TRIGEY pmol/min IZHE L7z (P84 ). BERDLLIERIT. ¥ /NJE 1 mg
W70 DOIEM (units/mg) TEL =,

2. O RBDOMEX

& NI EEIL.  Cytoskeleton #:8{D Advanced Protein Assay Reagent % ffif L
oo MBS NIVBELTHEMBET N T VERAWE, BEOREHBREIIBVWTIE,
F NI EBEERD 280 nm XBITITNELZHELEENICY NV ERE L,
/2. 20°C THEEERD 1% BHED Ay 13 49 THoz,

3. Pseudoalteromonas sp.D g%

Zobell 2216E EFHTHIZEZITVY, €DK Davis DR EEH THEEETH =,
AIEEEIL 4 D 100-oml BO=ZATIATEHNT 50ml OEMITHEREL. 25°C,
24 K, EERIBEE (150 ipm) Lz, TOHOFEEIT 10-L BOS v —T7 7 — A
= MBNAFLOD AR 2ZHNWT 8L OEBMICHIEEKROSEEEREL
T 25°C, 48 WifH], WIBLBEIIEEET o2, BHMOMR % Table 1, Table 2 ITFN

-12-



ZTIRT.

Table 1. Ingredients of Zobell 2216E Culture Medium for Preculture

Sodium alginate 02 %
NaCl 3%
KCl 0.07 %
MgSO, 0.26 %
MgCl, 0.5 %
KH,PO, 0.01 %
Yeast extracts 0.1%
Polypepton 0.5 %

Each regent was in 1 L of H,0 at pH 7.5.

Table 2. Ingredients of Davis Culture Medium for Pseudoalteromonas sp.

Sodium alginate 0.2 %
K,HPO, 0.7 %
KH,PO, 0.2 %
(NH,),SO, 0.1 %
Na,C.H.O, 0.05 %

Each regent was in 1 L of seawater at pH 7.0.

4. BROME

BERWR &R RE (10,000 X g 25 min) IC K D B3 B BT BEL J2, T
NTOBREZKIRE (4°C) TiTo 7%,

"BONTZLEBITDONT B0%REMBLHETET o7z, HHLEY NI EZEDL
JrHE (10,000 x g. 90 min) IZX DEUN L, HEERE L TUTOFEICRVWER 21T
o, MEBERBEE L HHBL. 0.1MNaCl 2588 10mM V) S EEEEK (pH 7.0)
WU TENZT > 2. BNKIZ 7 BIBRD#BZ /-,

4.1 DEAE-Cellulofine(B& 1 # > 3z#afk) £ 1B & LNy Fik

RONTHMBERERIT, MENERICEHESEBIIARBKT DI ENTERNS
72T, DEAE-Cellulofine IZ&2/N\Ny F&21To7%. FTORELLZA 4 2 HEK

-13 -



BT L7 HBEREEMAERL, YV HRICRE SR, 0%, VS5 T4
W —ITHRUAD, FRBER TRYESY DN VERRREET, E L. RIZ,

1.0 M NaCl 258 10 mM U EERERER (pH 7.0) THEMES ZBEH L. 1 B
D&, 200 ml THEHL., EENBRBREIETIOREEZKRVERLEZ, ZZTHES
N7 TEHEE D Z RV BELZEE (Amicon 8 | FE/EIBE :Advantec #8 UK-10
MW 10,000) ICTRMEZTo /. BER. ZORBHYNIERECEN,.
DRBEWEY DNV BEBRS ZERLSFBHESY NV BE E—HITEN Liz. BIo%
B ERERUTH . |

4.2 2nd DEAE-Cellulofine [Ck &A1 F > R|oO/OT RIS T7 4 —

0.1 MNaCl Z5% 10 mM VJ > EE#EEK (pH 7.0) TH#EE{L L /= DEAE-Cellulofine
AT L (1.5x45 cm) IZEERIE (59 ml) 20T 4 5 L% FREER THEH.NaCl D
RENRE (0.1-0.6 MIZKD, FIVIKRELREY NNV EEBEBIEE, HE 03
ml/min THR L7z, & 5NZE5 ZRIECRR. BRAERIC TEEET- 2,

4.3 Sephadex G-75superfine [C& 24 )ViE8

0.1 M NaCl 258 10 mM U > EEEK (pH 7.0) THEME{L L /= Sephadex G-75
superfine 7 J L (2.5 x 95 cm) ICEERIK (Sml) 24L&, H##E 0.2 ml/min TH o
Tzo RSNTZESZ BRIV RE TEEZTo 72,

5. BRik®

RUT2ZUNT I RTINVEZKIKE (Normal PAGE) 13 Davis D 212, SDS-
RUTZUINVT IR INVEZIKE (SDS-PAGE) 1d Laemmli D FHEE it - 7.
VISR (PAGEL AE-6000 7 b—#81 | 12.5% Y IVE) ObD &AWL, iR
ERWERASTETITo /. FIVOREIZ, 732 —TVY7 > rT)— (R-250)
ZRWTIT2 /2. SDS-PAGE DD FREIE A DOERES > /X7 B IZVE. Pharmacia
HHODTFEY—H— (FAKYS—¥ B (B TFE 94,000, £MmE7IN T3>
(67,000). SREYIVT X > (43,000, HNVR=Zvy 77>kt RES5—+ B (30,000), k
D742 eESY— (20,100). a-F27 b7 IVT I 2 (14,400) # Wiz,

-14 -



HRBLUEE
1. HiEORE

RIBIRAK W OUPEIE £ D BBEL 7418 No. 272 MO RE & AA RSt >
IR L=, REOBEMEGEE Fig. 1 17, MEREEZ Table 31217 . RED
T . AN HRIL Pseudoalteromonas (104 Alteromonas) fﬁ?ﬁfﬂ%@*@kc‘: FE N7,
AEE A. haloplanktis <> A. macleodii W2 HERHIEWHEIRZR LA, WENOEHE
EBMERVFRITIT—HKET, MOMEITIIES Mo,

Fig. 1. Electron Micrograph of Strain No. 272 Isolated from Sea Mud of Omura Bay

The bar represents 10 um.
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Table 3. Characteristics of the Isolated Strain No. 272 from Sea Mud of Omura Bay

Shape Rods ¥
Gram stain -
Spore -
Mobility +
Flagella +2
Aerobic growth +
Oxidase +
Catalase +
OF test (0)
PHB accumulation -
B-hydroxybutyric acid -
Growth on NaCl medium ('0% ) -
(1%) -
Sea water +
Lipase +
Gelatin liquefaction +
Glucose +
Galactose +
Fructose +
Sucrose +
Maltose +
Cellobiose -
Melibiose +
Succinate ' -
Fumarate -
Citrate -
L-Threonine -
Methanol -
Growth at 4°C
30°C
40°C -
Nitrate reduction -
N,-gas -
Hydrolysis of starch +
GC content ( mol% ) 41
Quinone Q-8

a), see Fig. 1; b), based on HPLC; +, positive; -, negative.
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2. TIVFUBUT7 —E0EE

Davis D RIEMTAREEE (W 120 L) 2L, BREPOBERY VNV HER
LFMIT K DEI L, DEAE-Cellulofine 2##& &35 /N\Ny Fik, FABEETON S
L2710 < b, Sephadex G-75 superfine IZ X 27 VIBBICLVEBREZREHL /-,
DEAE-Cellulofine & Sephadex G-75 superfine IZ&KBH T L7 QX NTTT 4 —%
Fig. 2 & Fig. 3 KENENRY, £z, FBEROBHO—FIOER%E Table 4 1T
Y. ESHEMEEICBVWTEERIZ, BKE 34% OEINET 1353 FITET
BRI, IEHE 1122.8 unitymg THo 7z, HHEROMEREEZRU T 77UV
7 I RTPINBIIKENEIC LK DT 724 %. Fig. 4 ICRTLDIC SDS #E, EHEAE
TRBNWTH—DONY RR/BLN, BEICEHEINTVWS I ENbhoz, D&
SDICLTHHEENEBREANWTURDOERZT> k.

Table 4. Summary of Purification of Alginate Lyase from Pseudoalteromonas sp. Strain

No. 272

Procedure Total protein Specific activity Total activity Yield Purification
(mg) (units/mg) (units) (%) (fold)

Ammonium sulfate 1266.9 8.3 10477 100 1.0

(0-80% )

Batch on 180.8 73.0 13200 126 8.8

DEAE-Cellulofine

2nd DEAE-Cellulofine 7.7 560.6 4317 41 67.5

Sephadex G-75 SF 3.2 1122.8 3593 34 1353

One unit of the activity was routinely determined as an increase of 0.100 in absorbance at

235 nm per min.

-17 -



25 70
+ 2 1 NaCl (;l\)? 60 T
! 0.6 M | s0 ¢
g 15| K 40 3
R Iy =
a Iy 30 2
< 1% :
< 05}
§ <
<

0

0 100 200 300 400 500
Tube No.( X2.5ml)

Fig. 2. 2nd DEAE-Cellulofine Column Chromatography of Alginate Lyase from
Pseudoalteromonas sp. Strain No. 272.

Crude enzyme was put on DEAE-Cellulofine column (1.5 X 45 c¢cm). The column was
washed with 10 mM phosphate buffer, pH 7.0, containing 0.1 M NaCl, and eluted with an
NaCl gradient from 0.1 M to 0.6 M.
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120
0.6
-~ 100 _
* 0.5 )
g0 3
- 0.4 ~
: 2
g 03 60 E
= 2
8 02 40 =
8 S
8 <
2 01 20
<
0 3> 0
0 50 100 150 200

Tube No. (2.5ml)

Fig. 3. Gel Filtration of Alginate Lyase from Pseudoalteromonas sp. Strain No. 272 on

Sephadex G-75 superfine.

Crude enzyme was put on Sephadex G-75 superfine column (2.5 X 95 cm). The elution

buffer was 10 mM phosphate buffer, pH 7.0, containing 0.1 M NaCl.
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B) ©)

30k

20.1k

144k

pH 6.0

pH 8.3

Fig. 4. PAGE of the Purified Enzyme in the Presence (A) and Absence of SDS at pH 6.0
(B) and pH 8.3 (C).

PAGE with and without SDS was done by using 12.5% polyacrylamide gel. The standards
of molecular weight is shown to the left of the gel plate (A). The protein was stained with

Coomassie Brilliant Blue.
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FE2H BRO—MOMERK
EBHE

TIVF BT RU T L (cps1000) 13T H 54 F AR EH W,
ERFE
1. FROMEX
a) SDS-PAGE [C & 24 FRIE %

£1 8 S ERABNCRBL 2RI T2, BRIKENTHELUIALEN S OB
BEREZRIEL . TOERICHTDHREFFTESY NI EOHTFROME & DB
KOB/NEREEZAVWTHEHREZRD, sBRODFREHEL &,
b) 4)LiRiB(Sephadex G-75 superfine) [C& 39 FRAEE

1 8 4. BREOKBICRBLE Sephadex G-75 superfine %7 )V I3 & [ 4 TfT
o7z, RS )N BT, Pharmacia #:8{D LMW Gel Filtration Calibration Kit (7'
W—FFZAMT > 2,000, HMET7IVT I, 67,000, BETIT I, 43,000; F
EMUTT =T A 25000; URXZLT7—Y A, 13,700) ZFH W=, %ﬁ—ﬁi‘iﬁ
TN EOBEHMBN SRBREERL., FEEROSTEREHEL =,
c) TE/BAWMICLIDFRIETE

BER Y 2N B OEEMKS L. PICOTAG™ J—2 X5 —3 3 > (Waters #5)
Tfio /. ZOREL, HBIHEP TIKMEERITD ZENTE, HBAKRTY
TWEEHBERTDZEEBNMRIIMA B ZENTES, ABEFE 1mg 28K 1
ml THEMAEL, 10 ul §D 3 2O/ 0Fa—TRH/EL. FNFENERIE/NA
TIVERIZAN., WEEZBELZ. 1% 7/ —)V2EE 6N HE 200ul 23120
Fa—THIZALRBRVESIZKENA TIVIRIZAL. 100°C T 24, 48, 72 BEfE:
ARG Tz BRIKDELU=H > T )V % 002N HEE 30 ul ICHEMRL. Y27
RIZB L. L-8500 BEET I /BT (B BEFRR) THHL7=.
2. FEABETAD

FEREKVKENL, Pharmacia #8{( Multiphor II. MultiDriver XL E K kB & &
EHWTHIE L=, BREY > NIE E LU TRHE® pl Calibration Kit (73X / /)L 3
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VEF—E. 350, KENI T A4 e ES—,450;8- 7 a7 A, 5.20;
TIH-RZYITERS—¥ B, 585; EbA-RZY T ERS—Y B,
655; URIFATOE-BEMNS R (BRI —H—), 685; UxIA /o -
HEMERNR EBEI—H—)., 735; L>FIVLIF-BHERN B, 8.15;
VOFIVLIF-HRNC R, 845, LOFIVL I F - HEMBIINS R, 865;
cIT =52 930) ZRWE, BEMES NI BOBEIERN S SDS-PAGE
KEBDFRACHEEABICL TABEOLEEREHEL.
3. pH RUBEDRE

pH OEBE W~ 01 AV =B EKIZ. Mcllvaine's 0.1 M citric acid-0.2 M
phosphate #E&#& (pH3.0. 3.5. 4.0. 4.5, 5.0, 5.5, 6.0, 6.5, 7.0, 7.5. 8.0), 0.1 M
) EERER (pH 6.0, 6.5, 7.0, 7.5, 8.0, 8.5). 0.1 M Sgrensen's glycine I $E&E K (pH
8.5, 9.0. 9.5, 10.0. 10.5. 11.0. 11.5. 12.0) TH> /=,

EE pH

04% 7IVFVEBKBKREEBEBEZE 1 ml $DOEML. 30°C T 10 2R~ >
FaNR—hU72%, BRBHE 0.13mg/ml) % 20pul X, BREEEZREL =, £
BRBREBRERERESTHIET pH BWEALTEZDOT, HHRKT LITHIEET .,
FERIZMIE pH I T 3HMEHTRLU .

pH REM

BERIEW (0.13 mg/ml) & BABEEZ 15 pl $DEML. 30°C T 2 Bffi1 >+
aNX—hL7%ZH%, TOIED 20 pl TOWTERZHEL =, pH HIEZFRICHT
W, FERITIMIE pH I3 2HMEE TR

BEREM

FBROBELZEMEEZARD LFERIC, M) ABEKE ) CBIBEERICNT S
BOLRANT. ANRERIZ, 50 mM H U BB (pH 7.0) . 10 mM U »EE#R
EW® (pH7.0) TH-o7-.

BERIAWR (0.065 mg/ml) 15 pl & BAEEWK 285 ul Z2EA L. &£iRE (20.5. 26, 30,
35, 40, 45, 50°C) T 30 7L A > FaRX—b L% KBl FOBERS
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200 KDWTHEEZRIE L. BREIFBREICHTIHMEETRLUZ.
4. ERAFVICHTINE

FERBIZAWZ&B{ILAWIE. MgCl,. KCl, CoCl,. ZnCl,. CaCl,. NaCl, MgSO,.
NiSO,. Ba(OH),, CdCl,, MnCl, THVD, €BFL — MK TH % EDTA ILLHEE
ORI EHREICAWZERIR 02% 7IVF BT NY DA 01%PG.0.1% PM
ThHoT,
02%7INFUEFMUDA

FEERVER (1.00 mg/ml) S ul & 56 mM DEEBA 4 > %2 & 0.1 M Serensen's
glycine Il #R7EX (pH 8.5) 45 ul ZEML . 30C, 10 2M T LA > FaX—FLik.
T’ BHR - SBIT VEAEE 45 ul KOWTERRELE. FVLA1 >Fa
N—=bFOREA A > OKIBEIL 50 mM, FEUREICANWZERIL 0.0045 mg T
Hole. BRIZLBEM A E2FERW LRRABER CUE L -EMEZ 100% & L.
BREEEZEMEETRUE,
0.1%PG, PM

FEERVER (1.00mg/ml) 10pl & 56 mM DEELBAF > % &E 0.1 M Serensen's
glycine I iR (pH 8.5)90 pl ZEFIL . 30C. 10 B SV A1 >FaxX— L1,
TO®R, BR - SBAAVESHEK 48 pl D22 LD, T 30C. 10 A > F
aX—bLUTHNWE 01%PG, 0.1%PM BK Qml) IZmMAEEZRIEL, TL
AFanR—bMFOELEIT L OKRBER 50 mM THY, BEHRAEICHW-EBEE
& 0.0053mg THo7, #RIT02% FILFUBF MUY LAERBIZRUE,

E7-. PM IZDOWTIE 50 mM CaCl IKBWTHEMENKIBICER L, HhOHEARE
BOLBMNEL /2D T, 25mM CaCl, TUEL=HDICONWTEREZRIEL 7=,
5. BEHRM

FEROEHEFRRNIT. £E (PG. PM) OARH &M (CD) AXY FIVE(L
& DB N, CD WEEEIZ, FRETEEAME I500A (HARHAN) »
Wiz, JIfiR, RENICERTZAEZRAIE, BRHOLY > OBEE® T,
FAELTZ 0.1% PG.PM 288 10mM Y CEIREW (pH 7.5) 2 ml IZAEER (0.012

-23.



mg/ml) 20 ul % 30°C T 3 MMEEMASE. TOMBTOREED CD ARY M
Rz L7z, HRIE 4 BRIELEEEZEIXRT MVELTRLUE. BV,
1 mm ObDOZFEMALE, FHYRESFRIZ. 176 ZAV, FHBREMEMARITAR
TRDTz,
[8]1=(6. XMRW)/(10XdXc)
ZZT, [6] ZEHEREBHE, 60, 3B EA (degree). MRW IR ESL T
B, d IZ)VE (em). ¢ 3V TINVBE (yml) TH5,
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HEREBLUEZR
1.5 FROBE |

KEER DD FBE% Sephadex G-75 superfine I KB 7 IV IBENSHE LR E
Fig. 5 IC7”R9. Pseudoalteromonas sp. R 7 IVF B 7—EDHT&IZ. SDS-
PAGE M5 339 k (F—#FIIRL TWARW), FILEEND 23k s#HEEEN, &
%5 > )N\U & (SDS-PAGE) EREWSY >NV HE (FIVIEE) THESFRIC 10 k
BEOENH -2, THIRELTERKBIKE S TREETEHREINSZ .
THD., FERNY T2y MEBEE2 LTS Z E1EE X I1I2< W, SDS-PAGE

DERIZ, BITH B-ANAT NI ) —)) U, ROBOBEERSY >NV &% FE
RKBILZEEC B, RILBOBRS 280 EOFMEVEEICN Y kAR 5N
(T—FIIRLTWEW), ZBERIT, EFICINT MaEEZLTWS Z EA0R
BaNnl, BEETRRESN TV AMEFRBHET VI OBY 7—Yi3, 2 THE
ETHY, FFRIT 25~100k THBZ ENRINTNS,

SHIXAEROT I ) BERS NS TFROEEETo 7. DHHER%E Table
5WRF. ABERYNIE 1mol(5FE 34k ELT) H-0D7 I ) BERIT
BEY X BRERZOBICES. TANTF OB (TANTFL) % 52 BE, )
FIVER (UNVIID) N 36 BETH- ., E-o ALFZ2H%< 41 BET
Holz, BIZTOY ERE, AFFZUREFIDANSE.. VAFA UEBREICD
WTIE, BFEELIE PDENNRFIAFIUEE O&D 2 BEFEL, ThoN
VAFODETHBEIEDHEEEINE, NIT I 7 REDER V2T o-8
R 0023 ERDEN, KBRS D NVEPIZEELBVENSIERENE SN,
LAl INETRB/ESINTVBTNF OB 7—-FIE, NI T N7 7 UavE#H
REIHATHDZEED, FERITHBE 1 2FH, 1md ORI TFRT ¥
CIMMEENDBDERRIND, T I BERMTED . ABROLTRIZ 35k &
HESIN/z, EHRY I VBERESTER. BROT IV BEFISFERICKS
TREINTNS,
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4.9
Bovine serum albumin

47
4.6

Ovalbumin

45 1
44 r

Log Mr

Cymotrypsinogen

42 }

Rit;onuclcase_ A

4.1
1.4 1.6 1.8 2 2.2 2.4

Ve/Vo

Fig. 5. Estimation of Molecular Weight of Alginate Lyase from Pseudoalteromonas sp.
Strain No. 272 on Sephadex G-75 superfine Gel Filtration.

The line was drawn by the method of the least squares. Gel filtration of enzyme and
marker proteins was carried out on a Sephadex G-75 superfine column (2.5 X 95 cm).
Proteins were eluted with 10 mM phosphate buffer, pH 7.0, containing 0.1 M NaCl at a
flow rate of 12 ml/hr. Vo and Ve represent void volume of the column determined by blue

dextran and elution volume of each protein, respectively.
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Table 5. Amino Acid Composition of Alginate Lyase from Pseudoalteromonas sp. Strain
No. 272 Determined from Acid Hydrolysis

Number of each amino acid was shown as integer. The amount of Ser and Thr was
corrected by the extrapolation to zero time of acidic hydrolysis, and the Val, Ile and Leu

were from 72-hr hydrolysis.

Amino acid Residues per molecule
(mol/mol)
Lys 13
His 5
Arg 8
Asx 52
Thr 41
Ser 34
Glx 36
Pro 3
Gly 28
Ala 11
Val 28
Met 3
Ile 14
Leu 17
Tyr 12
Phe 17
Trp? 0
Cys” 2

a) Trp was determined spectrophotometrically by the method of Edelhoch®”.
b) Cys was determined as cysteic acid with the amino acid analyzer after acid hydrolysis of
oxidized protein for 24 hr. The oxidized protein was prepared with performic acid by the

method of Moore®®.
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2. BEABEKEH

AMROSEAREORREE Fig 6 IonT. FBROSEML. 38 LHES
N, BEETCHRESNTOBT VXL BY 7 —VOSERE. 4~9 HiETH
5. KBERIL. MBIORWERIS LAV BETHB T EMRENE, O R, %
RN S ) BT OBETT AR5 X BTN I S ROSHRNEL
e E—HT 5, |

10 Lentil lectin-basic

Lentil lectin-middle
Lenti] lectin-acidic

8T Horse myoglobin-basic
Horse myoglobin-acidic
uman carbonic anhydrase B
6 5

Bovine carbonic anhydrase
= B-lactoglobulin A

41 Alginate lyasc®~e)
Amyloglucosidase
2 L
0
0.2 0.4 0.6 0.8

Rf

Fig. 6. Estimation of pl of Alginate Lyase from Pseudoalteromonas sp. Strain No. 272 on

Isoelectric Focusing.

The line was drawn by the method of least square. Isoelectric focusing of alginate lyase

- was carried out by using a density gradient gel (pH 3 to 10).
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3. pH RWEREDRE

BEBREHREZAWTEABERD pH ICHT 5B ZRANERE Fig. 7 IZRT,
KEFZEDEE pH 1L, 6.5~8.0 THINIEERDOHERITEKEFEL - (Fig. 7A). £
-, AERLEEBEREZRESL 30°C. 30 HREIBEBOREEEZRIEL
T pH BEMZFAXREZEZ A, pH 5~11 TRETH 7= (Fig. 7 B), fEFEHk
DTN T —YHhEMED pH THREIEAL. BBAOEETH S,
Pseudoalteromonas sp. BT )VE B 7 —¥ bR EERO MR & Fk, pH
T 2EEIRUTHS Z ENbhoTz,

BEXEHZANZ, £k, BEROERTEREREENEEZTINS Z 020
MEFARDZHIZ S0 mM b U XFEEKR (pH 7.0) & 10 mM V) U EEE®R (pH
70) ZRWTH> 7. 30 HEMMLEL, ki LROBEEEE Fig. 8 18
FEHETRLTWS, XEBERIT. WEERKRT 30 SHEOMET 35°C X TERETH-
7=o LWL, ZTD%#% 50°C £ TREZLRIE2E. UCEBEHEDIZOMNMI X
FERIDOBEROETAECNTH o7, WAL, AEBERZNEITHEITIE. U
VEBRERERWEAED, BEAKDVREIIRDIENHEKSE EEEZ NS, T
I H3®E PM Lyase IE. b U AW K> THRRBREEORENEREINTHDS
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Fig. 7. Effects of pH on Enzymatic Activity (A) and on Stability (B) of Alginate Lyase

)

Remaining activity ( % )

from Pseudoalteromonas sp. Strain No. 272,

(A) Substrate solution (2 ml of 0.2% sodium alginate) with different pHs was incubated at
30°C for 10 min before addition of 20 ul of the enzyme solution (0.13 mg/ml). The activity
at various pHs was assayed by addition of the enzyme by RAPID method®”. Buffers used:
( O ), 0.1 M Mcllvaine's citric acid-phosphate buffer ; ( [J ), 0.1 M phosphate buffer ;
( &), 0.1 M Sgrensen's glycine II buffer. (B) An appropriate amount of the enzyme in
buffers with different pHs was incubated at 30°C for 2 hrs before éssay. The incubated
enzyme solution (20 ul) was added to 2 ml of 0.2% sodium alginate and residual activity

was assayed at pH 8.0 by RAPID method®”. Symbols were the same as in (A).
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Fig. 8. Thermal Stability of Alginate Lyase from Pseudoalteromonas sp. Strain No. 272.

The enzyme was incubated at various temperatures indicated in the figure for 30 min in 10

mM phosphate buffer (pH 7.0) ( A ) and 50 mM Tris-HCI buffer (pH 7.0) ( @ ), and

then cooled in ice water before assay. The heat-treated enzyme (20 pl) was added to 2 ml of

0.2% sodium alginate solution and the residual activity was assayed at pH 8.0.
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4. /A VICHTIHE
TIVFBIT7—EOERIIRIZTEEBLEEF L — MNIOREERANER
Z Table 6 IZR"T . FRRICANWECER T, RUBE7NF BT NI DL, PM,
PG T®H o7z, ZnCl, ., NiSO,. Ba(OH), THTNIZEMEIMET L=, 0D
ERILEHOREEBIEIRD S NEN -/, EBFL—MFITHS EDTA L HHE
bESBOLNRBN DTz, W DNDMMBRBEROTIIVF B 7 —Yik. &8
T OEECL D ERLENE C ENBEETNT NS, AA. HEME
Pseudomonas sp. F6 HRINEBEINMCEET 2 EBERIE. OB 14D Ca* D
MC E DERNEEIC LR LA P, 2O &Ik AT Gacesa SIcko THESH
T2 9%, BREAEMERTHHIIC Ca DVEBHELTHE, BE-EEE
BREZRELIETNDEZEZIALSNTNS, LML, FERIIBRD X GiE&HE
WBEFICED 1 JHFD C* 25 N JERFHRIZED I ENHLSNITIR->TW
%o ZD Ca* BAEAMEDOREMIIHFSGLTVNDEEEEIA TS, 20D C* &
EDTA LB DFERN YW L TREIICY D VESFIBAL TR HDEE X 5,

Table 6. Effect of Metal Ions on Alginate Lyase Activity

Compound  Relative activity(%) Relative activity(%)
(50 mM) 0.2% Alginate-Na 0.1%-PM 0.1%-PG
EDTA 97.3 81.9 77.7
MgCl, 114.1 118.2 116.6
KCl 125.6 108.4 101.5
CoCl, 120.3 119.5 87.1
ZnCl, 64.3 82.0 48.8
CaCl, - 127.0* 101.1
NaCl 103.1 105.4 101.1
MgSO, 113.4 108.8 110.4
NiSO, 56.7 92.0 51.0
Ba(OH), . 56.3 90.0 61.5
CdCl, 76.1 111.4 79.4
MnCl, 116.4 114.2 104.1

*25 mM CaCl,
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FEROEERENIIEBEELLT PG & PM 2ZAHANVNBEZEIZLED, ZoWVTH
MIZOEEND D ZENOMBEBITERATHZEIIHSMTH BN, BEICEHE (PG,
PM) CBERZIEASE2RIETOREED CD AT MVELL DR L=, &R
Z Fig. 9 [T T . IS OHLNREDCEBREZEAI 2B TREED CD X
RZ BV PG, PM HIZBELLTWB I ENDNS, WEIZ, Pseudoalteromonas
sp. IR IVF B 7—YId PG. PM OTEBEICEMEZETIZENHLME
Bolze INETRMESNTVETINF OB 7—FIX, FEMN PG £HLLIZ
PM DELELEN—FICOHERTEHZ ENbh>TNWS, LALIEEIRRST,
Sawabe et al. A3, 32 T DEFEMEN S BEEX N7- Pseudoalteromonas elyakovii 1AM
14594 DNEHNIMCEET 7 INF OB 7 —ENZomERICEREET &
ZEABROEERREOEA L ZEFRMHAD 1997 £IZHELTVWS ¥, ZDL
AIIC®.1994 41T Kamo et al. © Alteromonas macleodii H% D FEEHE 2 PG, PM D
HEBIERATLITNF OB 7—FIZODWTHELTWS, K-> T, AERIZZ
NETXHEOHREF DRV PG, PM OBHEHICENLEZETEITINE B 7 —
ETHDIENHSNEED =,
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"Fig. 9. CD Spectra of Poly-L-guluronate (PG) and Poly-D-mannuronate (PM) before

(-------- ) and after ( ) Treatment with Alginate Lyase from Pseudoalteromonas

sp. Strain No. 272.
Two ml of PG and PM (0.1% in 10 mM phosphate buffer, pH 7.5) were treated with the

enzyme (0.24 pg) at 30°C for 3 h and then the CD spectra of each sample were recorded.
All spectra are given as the signal average of four consecutive measurements and with

appropriate base-line subtraction.
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