BB (Bull, Fac. Agr. Shimane Univ) 16 : 177—182, 1982

Sepharose 4B FEE/LF 7 3 + — € | OBEEFEHHYE

SEAIE - EEES -

ek

REEA - $AEA

Kazuo MocHIDA, Keiji Fusita, Yoshihisa OzOE,
and Kiroku Suzuki
Enzymological Proterties of Sepharose
4B-Immobilized Thiaminase I

#

F7 3+ —+1 (Thiaminase I, EC 2, 5. 1, 2) &,
FTIL (%IEE) BFHD 2-AFN-4-7 F /-5

EY Iv=v) AFVERE, €Y /T&&fﬂ!@ﬁ%
oiRE (FE28E) KEBTIRGE2METS. COF
7 3+ —+¥11%, B. thiaminolyticus Matsukawa et

Misawa 0)%11’3% BRT HHH, 4;%:%‘ L RE Utz
B, thiaminolyticus strain B % hl¥, Matsukawa
et Misawaff & 1, BHTFHEEZREICLU TV,

75, chsF7 i +—¥ itk TERINIED
RisHEHE, V77 IV ItREINZERZF7 v
7FurR2EtIdh T, F1EBDORRICL-T
X, EB7 oL ) 3EETREEYHTD
5.

EELIIINSDT F e SERIC, TOFTIF—F
I ORI ZEHE U, TOBE, BELF7 I3 —F1
PHEBUIZFEVBERTH 5 LHE L2, —RiC, R
BEE(LT 5 &, BRO pH ZEMP #EE Hht AT
BiEH»h Tz, %ﬁ@ﬁ*’]ﬂibfﬁlﬁét 2RIz EERD
FRAsS5sh 3,

ZTT, AR TRAC 2EGE»BOINEFT T
—¥ 1%, BxOEEED > bx b EELEDOE,» -
1z, CNBr-activated Sepharose 4B % i\ iz {E&ES
Eick > TEZEMLL, BohEELF 7 I F—€ 1D
BERENEEE R BT LItk - T, BIRT 5
o 7 EROBEOEEERORIREICET 2 EEER 218
XiEui.

* EYERLERIRE
»* BRLEPRE

il

RBRMHBRUHEE

1. =t =&

CNBr-activated Sepharose 4B |3 Pharmacia #-,
HIME7 VT 2 i Sigma HOBFERFERALUIZ. KIS
HEETHAF7 o020 ) voBIOZTOMORIE,
iﬂfﬁfﬁﬁﬁﬁ%’n%{%ﬁ Uiz,

2. BEEROBER

B. thiaminolyticus Matsukawa et Misawa & 3\ &
B. thiaminolyticus strain B %<7 h L ik kiLH (=7
b 1%,B=*21%, NaCl0.5%) ic 5L ,37°C,
168 MRS L1288, BHT (0°C) w&EO5EE (8,000
rpm, 10min) UTCEHK2ERELUIZ. Bbhic B LE
KIT80% fAFIBDME 2 MA, {ERET (B°C) IT—K’
B, AU BHT (0°C) KB 3305
B (7,000rpm, 20min) T X h&ED, HED 1mM 2-
ANVHT I 27—V BEAT 0.02M ) U8B E IR
(pH 6.8, LIBARER LT 3) BB LIz, T
K REDABERICN U T—HEN (6°C) Lizd D
PEEREME U 5

3. BEE{LEEORE

0k 1g 5 3B 122 CNBr-activated Sepha-
rose 4B %, LEEERESPEL v 7Y U SBER
(0.5M NaCl &t 0.1M NaHCOg, pH 8.3) 25m/{ i
%, 25°CT2REIEE 5 Uiz, L7z Sepharose
4B i3H v 7Y U BER T L BEEL, by x— HCL
2@ (0.05M, pH 8.0) 100m{ 2z, HU25°CT
2K IR L 5 U7z, L7z Sepharose 4B %, # v
7Y SBERT L BB LUIZE, 0.5M NaCl 2xh
Thaie 0.1M EEERREER (pH4.0) X ¢* 0.1M &

— 177 —



—178 — BIRAFRERHERE $165
Table 1, Immobilization of Two Thiaminases I
Used Immobilized Not immobilized
Enzyme Total Total Total Total Ratio** Total Total
protein activity protein* activity protein activity
(mg) 49)) (mg) (%)) (%) (mg) 48]
T.S.B. 30 97 17.4 160 165 12.6 0
T.M.M. 30 167 9.4 122 73 20.6 60

* Used total protein-Not immobilized total protein.
#*  (Immobilized total activity/Used total activity)x100.
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Fig. 1. Optimal pH of Enzyme Reaction.
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Fig. 3. Optimal Temperature of Enzyme
Reaction,

O0—0O :T.M.M.
®—@ : Immobilized T.M.M.
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Fig. 2, Optimal pH of Enzyme Reaction,
O—0O :T.S.B.
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Fig. 4. Optimal Temperature of Enzyme
Reaction,
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Fig. 5. pH-Stabilities of T.M.M. and
Immobilized T.M.M.
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Fig. 7. Thermo-Stabilities of T.M.M,
and Immobilized T.M.M.
O0—O : T.M.M.

@—® : Immobilized T.M.M.
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Fig. 6. pH-Stabilities of T.S.B. and
Immobilized T.S.B.
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Fig. 8. Thermo-Stabilities of T.S.B.
and Immobilized T.S.B.
O—0O :T.S.B.
®—@ :Immobilized T.S.B.

Kid, Vinax OERICERUTHNBEELLNS. 77
FCHT S Km EBETUREEL T.M.M.
DHEETE, Y OICHTEThdshriz hERLUTHY
30T, EEWbAACBEIL TIFERSh, £EELT
Vimes DEABEREDOEKICEFSL TS EBDNS.
3. ER{tBERERKORGHES UTOFBAME
1) BR{LBRERORNREREM
BEECBERORERIY, ThP2RAL XS T35



F5H - BEE « BIR - 857K : Sepharose 4B EE(LF 7 2+ — ¥ [ DBEREHIEE —181—

Table 2, Kinetic Parameters for a Base-Exchange Reaction Catalyzed
by Four Enzyme Preparations,

Immobilized Immobilized
Parameter T.M.M. T.M.M. T.S.B. T.S.B.
Vinax*® 9.5 29.2 5.0 20.5
Thiamine 0.5 0.2 0.7 1.3
K
{ Pyridine 11.0 32.6 13.7 32.9

*  umol HPT/min/mg protein.
ok mM.
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Fig. 9. The Stabilities of Immobilized
Enzymes against Continuous Utilization.
O—O :Immobilized T.M.M.,
@—® : Immobilized T.S.B.
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Table 3. Storage Stabilities of Four Enzyme Preparations at 4°C,

Residual activity (%)

State PH Timer  TMM RN TsB TRt
Gel { — 145 — 104 — 62
— 315 — 99 — 47
3 145 14 60 22 76
5 145 112 84 82 90
Suspension 7 145 71 73 75 75
9 145 117 74 93 88
11 145 93 9 54 84

* After immobilization.
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Summary

The bacterial thiaminases I produced by B. thiaminolyticus strain B and B. thiaminoly-
ticus Matsukawa et Misawa (T. S. B. and T. M. M., respectively) were immobilized by
CNBr-activated Sepharose 4B, and their enzymological properties were examined.

The total activities for the immobilized T. S. B. and T. M. M. obtained were 165 and
73 percents, respectively, of those for the native preparations. Although optimal pH and

optimal temperature were virtually unchanged by the immobilization, pH- and thermo-

stabilities were considerably increased.

The kinetic parameters (Km and Vmax), determined for the base-exchange reaction
between thiamine and pyridine at pH 5.5 and 50°C, showed that the immobilization
resulted in appreciable increases in both Vimax and Km values, except for the Kn value

of a thiamine-T. M. M. system.

Upon being stored at 4°C, the immobilized T. M. M. was very stable and its activity

was virtually unchanged at 315 days after immobilization, whereas the immobilized
T. S. B. was considerably unstable. The stability of the immobilized T. M. M. against
continuous utilization, determined by a batch method, was also superior to that of the

immobilized T. S. B.

These results suggest that the immobilized T. M. M. is more excellent than the

immobilized T. S. B. as judged from the viewpoint of their use for catalysts.



