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THRARTUEITNA—AD a-1,6 FEED
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Lo THE S B#ER TH 5 [1], ClTase £

& U T Bacillus circulans T-3040. Bacillus sp.
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Z DEITHBD TH 7 [1-31,
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RN — L THE N LW EEREDR EFEIC K
ML, 5 & B Bk IC BT AN 2 4 5
LT EICXVPUAEMERED ZRKREWE D
EFENEE LV NEMIC LRI D2 L0
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(bacillopeptidase) 4 EFEE A4 8 fFICm L7
WERD Y, ZRRHWE D70 b THERAE
WHISHRAETH DI L ERBELTWVD
[8l.

FLTHRAZ EREO= Y ST =D
TRLEYRY —ATHIZES AN T e
AU EREMAE DY gAY
ClTase £ E OB R BIZ W TR LTz,

2. EBRHIE
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) LomEEnETE W, = ke Y ST =Ur
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ThwA T SDIFV T LA LT, 7
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T LA AT AL VAL, F
OMORIET, FIROEREL H -,
ClTase 4EFE AR & LT, LB-Dex 553l
(10 g RV T by, SglEfoX, S5giff
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pH 8.0) % FAv iz,
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2.2.1.NTG LBRIZ L 5 BAROEE 71k
LB-Dex ¥ #1(2.0 ml)C 30°C., 2 HFIRERSE
L., BEZEN Lz, B cEkz AR af
7K 1.0 ml (2508 L. NTG ImIE (FRIRFE 50~600
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BRAE) o3 LR R RRE T 2 R U7z, Bl
DOFRERE I LB-Dex 55120 ml % & V| ST %
FRYBEE T 200~2000 pg/ml EEe X HICHEIML,
I RERBIR A 50 pl Nz, 30°CT 3~5 HiRE
Bee U7z, ST HREEIX, 100~200 pg/ml Z) AT 3
~S RBE A UEF L, 2~3 ETHEEEITo T,
OD 660 nm T 1.0 LA LITHIFE LT & = A CHEf
ZlEUT L, K CREARE, 25 RERE
WK EEM E R CRED ST &
BD-agar Bl ZEBER L7, 30°C T 5~10 HEEHE
% (an=—0OKEIPEET 1~2 mm BE
WELEZA), "u—%2FRLzan=—%
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[ZHEE L, 30°CC 3 HEIREEES%, e
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2% B7E SO0 pl & 2% 7 %A b T UUEIR(0.1
M BEER T N U O AREEK pHS.S & 25 mM 3R
By NEETe) 450 w2z, 40°CT2
eSO S ¥ 70, BERBUGTE. BT T 10
SyTRTALER UBESRTEME 2 TG &, i3 OBl &
O RE E R, HEICAEESRE CLT
89 DEAPESHTERE (DX-500, XA AR
AR CHEIE L., ClTase {HIEEEH LT,
ClTase &ML 1 2 C1-7~9 % 1 pmol ZEf%
TAHEL Tunit & L7,

2.4.Cl DFEEFE

Cl DEEITHESITLEEDX-500, &A1 A*F
I AL SR RT o_a A N w7 R
B2 - mRe A ARy v~ N ST T
{ =V AT LYTIT o7, BT AL CarboPac
PA-1 (4.0 mmX250 mm) A L7z, 0.1 M
KT U U AIFET CHE T U U AD
BEAGRIZEVEN Lz, BWHEMAE, 0035
1545, 2.0 225 8.0 mM; 15 735 20 43, 8.0 25
40 mM D BB E AN & Uiz AZHER D CI-7,
Cl-8, CI9 ZAWTHEREZIER L, o
CLIRE Z R Tz,
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2.5.SDS-PAGE &L WA ESF 7 4 —

SDS-PAGE 1Z, 10%7 7 U V7 X R v% H
W Laemmli D FETIT-72[9], BB
CBB-R250(Sigma) % A\ 7=,

WA E7 T 7 —I%, Shiroza et al. > DIk
EWAELTRD & 51247 -72[10], 0.5%7 v
—THFA T 2000 FEL09.5%T 7 UAT
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JAZER RN R e LT STz,
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Strain improvement of ClTase producing B. circulans by nitrothoguanidine mutanogenesis

(A) and by streptomycin-resistance mutanogenesis (B).
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0.044 units/ml £ T 44 FIZAE LSEDHZ &R T
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BENRETE Lo 2 L0 B O N RO AERE
BICHBEREO N hoT2 2 LD, ST it
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3.2. ST A+ 5-12 & B ClTase B AEFERR D HS
ST MitAF 512 & 2 ClTase & A BERR D BUE 1T,
HUEEEARLZEYR2EED ST Mz iz
BD-agar J5#llICIBIR L, AF L T Han=—
BEIRTHZ L TREB LTV, LosL ST
FEDS 200 pg/ml A 72500 v, AFLTL
Lapn=—Rel{foinilRol, £IT,
ST ZMA 2V TAET S E-EEE, &k
JEIZ ST Z&ielEh I8 LEEE 24TV, ST
FFE T CHIE L 72 R 2 [6] CIRIE O ST % IRIN
L7z BD-agar 5 U BIKT 5 Z & T, SREED
ST WM Z RO EEDL Z &N TET, Th
O ORIE, MRT2FFS ST M % 7= BD-agar
BEML GR35 2 & THEMEO R WRNE S
FUTc, B BV G22-10 BRI, 12 HifY
DERN A ERIRER, 0.110 units/ml O
ClTase % 4 L 7= (Fig. 1B), Oguma & 23845 L
7o R84 ClTase D HIEM: (2.18 units/mg) 5.
G22-10 BRI 8538 _Ei51Z 50 pg/ml @ ClTase %4
FELTIZE RIS b [1], £/, NTG L &
ST AT G2 fEDLED Z & T, BikkThs
T-3040 #£2>5 110 £51Z ClTase DEFEREAH L
SHAHAZERTEE,

3.3. G22-10 ¥R AEFET B ClTase DFIE

B DN EAERERE RV TSRS, R ERE
S 47z ClTase % SDS-PAGE LA E 7T 7 4
—IZ XV EE L7 (Fig. 2). G22-10 OEsE ik
WX 4 DOEERZ L RIERBEH IS
(Fig. 2A), Z® 9B, 115 kDa D3 RRY
AFRTTT4—=IZBWTT XA NT UK
EEME 2 R L= (Fig. 2B), ClTase DREER DO

kDa
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Fig. 2. Identification of ClTase from culture
filtrates of G22-10 by SDS-PAGE (A) and
zymography (B).

SDS-PAGE was done by the method of Laemmli
with 10% acrylamide gel. The gel was stained with
Coommassie brilliant blue R-250.

Zymography was done with SDS-PAGE gel (9.5%
acrylamide) containing 0.5% blue dextran. After
SDS-PAGE was done, the gel was washed with
water twice for renature of ClTase. Then the gel
was immersed into 10 mM sodium acetate pH 5.5
containing 25 mM calcium chloride and incubated
at 30°C for 3 hr. Lane M, prestained molecular
mass marker; lane S, 15 pL of culture filtrate of
G22-10 (48 hr culture). The position of ClTase was

marked by arrow.

FBF| 7 — 4 (GenBank D61382)%> 5 ClTase @
FEXH o F-BE 103 kDa EEHE a5, - T,
115kDa @3 K73 ClTase TH D & fbam L7z,

3.4. B
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Eha,

RIL, B LWBEREROTEE LT, 7o
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Bz %o X AR S FRAREEEE-
BREERTD [ b v T U 7 SR
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WTHHETL, &572 5 ClTase A£FEE DM L
20 ClLOERMICEE Lz,
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Strain improvement of cycloisomaltooligosaccharide glucanotransferase (CiTase) production by Bacillus

circulans was carried out. Ten cycles of nitrothoguanidine mutanogenesis from B. circulans T-3040 resulted

in 44-fold increase of ClTase production. After 12 cycles of streptomycin-resistance mutanogenesis, we

obtained a high ClTase producing strain, G22-10. The ClTase productivity of G22-10 was enhanced up to

110-fold compared with that of T-3040. It is thought that the activity of G22-10 might reach the level of

industrial production of cycloisomaltooligosaccharides.

Keywords : cyclodextran, cycloisomaltooligosaccharide, cycloisomaltooligosaccharide glucanotransferase,

cyclodextran synthase, streptomycin.
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