$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—
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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.
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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
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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
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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,
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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.
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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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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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