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Clostridium tertium (3t PO AR MER EUEZ BT IHELELTS. RaTAR
NSBBROELECKET HBERKONRERAN;. CORERAXOBEESELUTOMERK
DIEHICEHEWLTHE O T% enzymatic hydrolyzate of casein 0.5% yeast extract,
0.1% glucosamine, 0.5% KH,PO,, 35 k%75 0.1% NaCl T# 3.
~ Clostridium tertium % FEO##T37°C, 4 AR BEMICHEEL, ZOEBELEE
DEAE Sephadex @3 Z &ICKYEIHMICHRL. COMIREBRTE FO AR
FRmEkzE MBS S E A RFEEA b HEZFMA #mL-. HEBEEBEREO & pH &
PH7~8, EFEBEFZ20°CTH 7z, COBEXEZCRTIANOKTHBEENC &(EBE
N5°CR0°CDE3REBRICEVTHEATICETH S,

Clostridium tertium produces an enzyme which decomposes the A-activity of
human red blood cells. The effects of medium components on the production of
the A-decomposing enzyme were studied in this paper. The highest activity was
obtained with a medium consisting of 7% enzymatic hydrolyzate of casein, 0.5%
yeast extract, 0.1% glucosamine, 0.5% KH,PO, and 0.1% NaCl.

Clostridium tertium was grown anaerobically for 4 days at 37°C in the medium
described above and the culture supernatant including the A-decomposing enzyme
was partially purified by passage through DEAE-sephadex.

Human A-type red blood cells treated with the crude enzyme lost their A-
activity with rising H-activity.
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The optimum pH of this partially purified enzyme was 7~8 and the highest

activity was obtained at 20°C. It is of interest from the point of practical ap-

plication that this enzyme produces enough activity at such low temperatures as

5°C and 0°C.
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1. MEOEE

Clostridium tertium A (BEEKFLEFH
KX HE % FiFi) % Todd-Hewitt 32 X
SEHrEzd (Difco) © 37°C, 2 HRE gas pack
system (BBL) #H\ T #fiK#EEL, Bbh
7o colony # fEE§ & L 7o, EEFEEL R
Howe'® o semidifined medium #fZF L
b o THA., Tiebb, 0.1% NaClk 0.5%
K,HPO, % 45¢¢ basal solution & NJfE& LT
enzymatic hydrolyzate of casein (Sigma)
%, Vitamine Ji & L T yeast extract (Difco)

, ZLTCHEELLTTEEDOHEDS L b
1fE % hnzxtc. A\ 2Bk glucose, ga-
lactose, fucose, glucosamine, galactosamine,
N-acetyl-glucosamine, ¥ X ¥ N-acetyl-
galactosamine TH 5. ZhbD IFEEDEM
Wk FREDREE Tz T

enzymatic hydrolyzate of casein & yeast
extract |3 basal solution & [FFFC tnx T
FEASBE Lc. BEEERED L O & IR
WL Tk, HHEMCHEML .

A EDTHET B 7o 2 O MO BERE
AFEC A B L, gas pack system %
W 37°C © 4 HEEEE L 2. BB EFO
AT RIEM A WIE, HBL Tl EY) 755
DR A KD, Fhe, TORBEIBERELRS
% B\ T AR R ESSR O PEAE A £ H ISR
7.

2. AR BEROMYER

B TO4HB O BRKEEE L
4,000 ml % Carbowax 6000 % FH\~T EfEL
#7400 ml & U 7o, BEMERE KEAKCT LT
2 HRE, 0.01M Tris-HCI buffer (pH 7.4) i
LT HESEN L. B, Bk X0
DOREBUTTNTEC TR Il o, BB
400 ml % yE#: (L L7 DEAE Sephadex A-50
(Pharmacia) 20 g io %% &4, 0.01M Tris-
HCI buffer i NaCl % OM, 0.01M, 0.05M,
0.1M, 0.2M, 0.5M, IMOEE&TEI LK
% 1,000 ml 32 AL CTHRE Licx V37
B HPEH L. & vy Bix Folin kv
THIE Lic. £ HES O AR RIENE % WE
L, WEiER LB HES 2 ZAEKC L T1
HRIENT L BRI Gz L C A B ARRE SR D
o REEEm L LT
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3. AR EUOATE

AR RGN BURFR I CHEIE Lic.
AFIFE L LTt Neutr AB (Dade) %, #A
mFEX fie b AR HEM mE (Dade) 2w
7.

BREEEE WEL LS E T 5 4V 7 LED
50 ul FODEHARINE FR LI, 2
fii 256 © Neutr AB ¥ (256fZIFERL CH N
i 4 DHAMBEY FEBRINTE 2) % S0 pl F
S¥ML, 5°C ¢ overnight €7z, K
JEARE TR 4 DHTAME (4 FCHRLTH
AR MBRE A FEMZ 5 & BMEN B D) %
100 ol iz =R C 2 Bl SOG Sl REIC
2%De F ARGRMERE 200 pl 0%, Eii
T2MMERIG IR, BENRZ sV I
WOBRDFHRER DA AT fREdEL L
fo. EHRIEC Bl +XTo REOFHRE
Tz v be—1ggicit pH 7.4 ©» Cat*Mgt+
free phosphate buffer saline [PBS(—) L #%
T1 RV,

4. ANARBROZTHEPH LU TFRE
91 15)

a. Z# pH DRy

pH2, 3, 4® buffer &L Tix1/10M 7 =
v g+ b Vv s-HCl-buffer %, pH 5, 6,
7, 8, 9 @ buffer & L Tix 1/15M KH,PO,-
Na,HPO, buffer %, pH 10, 11, 12 © buffer
L LTIt 1/10M Na,HPO,~NaOH buffer %
Wi, ABISRRER OGRS E EEEOW
+Fh o buffer 12 0.1 mg/ml BFEALT2d D
BEFW L L. EEERK 50 pl ic[@—o buffer
s LUt 1M 256 @ Neutr AB ¥ 50 ul %
Mz, 20°C T4 Refd] UG X & AR RGN
e L B L e,

b. EHEEED B

Zi pH o buffer 1z 0.1 mg/ml & HEH»L
7o AR EEESEWE 50 pwl 1o, ZF@ pH o buffer
oLt 174 256 » Neutr AB ¥ 50 ul %
fnz, 0°C, 5°C, 10°C, 20°C, 30°C, 40°C,
50°C D FIREE T 4 Ffd] UG X2 CAR HRTE

ESg (F12% 35 1986)

P JIE L L 7.

5. £ MRMBROBRAE (CL 3 WEHEDE
e

A, BBXIUOMre rRmMERE PBS (=)
4 % DE| I X oM B 5mlic 0. 1mg/
ml OE&1c PBS(=) e ¥s L fc ATIAfREE R
¥ 5ml # %, 5°C ¢ overnight FGX 87z,
FOG#TH, mikE% PBS (=) T3 EELHKE
WL 788 2 B IMERIR & L CREBE IR L o P’
HHNNIV 7 F v EFERML CEENGE R Z
7o ofe. PLAMWE & HIB ML Dade Hofie
MR MEY, HHV 2 FvELTL Ulex
europaeus PHE ADRFH L A2b DE W,

¥ R
1. iR O A WS BEBRELICRIETE
-

a. BEOFE

basal solution |z enzymatic hydrolyzate
of casein 7%, yeast extract 0.5% % /nx, =
VKRR 0.1% DEIE T hnx 7o 85 T Clostri-
dium tertium % 4 HEHKREERL, FBELBEO
AR RIEM A2 BIE L 7=, fucose, galactose,
galactosamine, N-acetyl-galactosamine, glu-
cose O 5EHOREY IRINL 7o B T ARGy
RS2 S B Lo e, 2RI L N-
acetyl-glucosamine % jn z 7 B¢ AR
IMREMET 32, glucosamine % jn x fc Efith
TO AR HRIEMEE 256 T H -7, KT glu-
cosamine 12O\ T i VRN IREE & MRS L 7c
(Fig. 1-A). AZGREMER 0. 1% DR INET
256 kb mil, ZHAUTORETE Zhllk
DEE TRIEERIE T L. ZOENLDEGHE
FEAEEHY glucosamine # 0.1% Wi+ 5%Z
el

b. Enzymatic hydrolyzate of casein o
we

basal solution iz yeast extract 0.5%,

glucosamine 0.1% % nx, Z ZiC enzymatic

hydrolyzate of casein % f& 4 DEEE CTHML
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‘Fig. 1. Effects of the concentrations of medium components on A-decomposing

activity of Clostridium tertium.

BT O AR S RiEEA WE LT L 7o
(Fig.1-B). = o8 enzymatic hydrolyzate
of casein DOYRIBICLAIL THE EFED AT
DEEEEN WIN T35 2L RS,
matic hydrolyzate of casein (¥ 7% ETit
KICEHT SO CREREAREME LTIXT %
D DEFHT D Z ERREL .

c. Yeast extract %

enzy-

basal solution |z enzymatic hydrolyzate
of casein 7%, glucosamine 0.1% %Nz, =
ZIZ yeast extract KD BERE TEHRML 72
B c o AR RGN A BIE L L 1o (Fig.
1-C). yeast extract o FEMEA 0.06% Tix
AT RIEMET 16, 0.1% TiX 128 TH %23,
0.2% Ll k5% % TAR 43 fRIEMEIL 256 TH »
7o, T D#EEMND yeast extract » 0.5% D
BRI DEBEREARTE EL 72,

d. B L AR RRERESR DEEA

LA ED EBER 2D AR S iREERPEL Dl
DD EHiIf K % enzymatic hydrolyzate of
casein 7 %, yeast extract 0.5%, glucosamine

0.1%, NaCl 0.1%, % X K.HPO, 0.5% &
WEL. 0D pHIX7.4THB. =D
FEHIC BT 2O HEE & AR REEORBE
{bx R~ (Fig. 2).

O.D. 620 mp OWILET HE L 7= BEELES
FO5H» L ABCH ML, 2HETERKE
ot 25 EMD HERX fRAT@d L.
ARG IEE 1 BB LD ABTHML,
25HETEKRE 5. UBEHED BT,
b LT EWEEERLEG . Shb ofE
WCHESE, BEIBBOHKBYBERBRO R
e L.

2. ABRSBEBEROSO B

& LB O BfEENTK Y DEAE Sephadex
A-50 IWBE X BB Y T B o NaCl %
417 0.01M Tris-HCl buffer TH#H L, &
50 AR RGN A J8X1- (Table 1), BfFiF
FRPC EENRT W TRNTD 2 v 27 Bit
DEAE Sephadex A-50 icBEL7-. BELT:
2V BDT3% 34ED EBED NaCl 24
s buffer i X hEH I hic, 7THEEOREE
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—e A—DECOMPOSING ACTIVITY
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Fig. 2. Production of A-decomposing enzyme during the growth of
Clostridium tertium.

Table 1. Fractionation of Clostridium ter-
tium proteins passing through DEAE
Sephadex.

T

Total
Protein

(mg)

A-decom-
posing
Activity
/mg protein

Total
A-decom-
posing
Activity

Concentrated
and Dialyzed
Culture
Supernatant

1580

512

808,960

Filtrate

0M NaCl
Extracted
Fraction

40

0.01M NaCl
Extracted
Fraction

140

0.05M NaCl
Extracted
Fraction

120

0.1M NaCl
Extracted
Fraction

200

16

3,200

0.2M NaCl
Extracted
Fraction

300

2,048

614, 400

0.5M NaCl
Extracted
Fraction

280

2,240

1M NaCl
Extracted
Fraction

80

BT T 5 v s ok ARRRTE Y% A1
&2 A BIREITRIC FFEL . AT HREED
76% 7 0.2M NaCl 44 buffer TEHEINS
BT JJZEL Tz, 0.2M NaCl gHiE SO
2 v B 1mg Hiz b D AR RIEITIERE
BHRD FID 4 f5 & T 5.

0.2M NaCl %o FHTRERETERL 2
b D% AR ERERO RIEHE S & L TUEO
ERC AW,

3. ARSREEOTE pH L EHEE

ATy R SR O FURE BB i P\ CRERTE I
DZEH pH & FHRE LR~

pH 5 LIF % L 0° pH 10 Ll | © X BERIEME
114 m¥hisr -7 (Fig. 3-A). pH 6D
AR RIEMENT 128, PH 91 ksi) iEM:IL 256
<k b, pH 7 & pH 8 itk 5 AR A fRiEik
ME12 L BATH . ZOFEE =@ pH i
THH8DHIEHBEELDNADTEEDE
Bz pH 7.4 ® PBS (=) #HwsZ & &L
7.

wiz pH 7.4 @R pEEREED EHEREY
F~7t- (Fig. 3-B). 50°C [l E T34 < EHEN
Z B3 40°C T AR R G 32, 30°C
¢ 256, 20°C 512, 10°C T 256 TH »7c.
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Fig. 3. Optimum pH (A) and optimum temperature (B) of the crude A-decomposing
enzyme of Clostridium tertium.
Table 2. Changes in haemagglutinability of human red blood cells.
types | kinds of BEFORE TREATMENT** AFTER TREATMENT**
of red ti s . . . . .
blood | @ntisera Dilutions of antisera or lectin Dilutions of antisera or lectin
cells |orlectin | 2 4 8 16 32 64 128256 512 C* | 2 4 8 16 32 64 128 256 512 C*
AtiA| + + + + + + + + - - | £ - - - - - - - - =
A | AntiB| — — = — — — — — — — | — — — — — — - — - -
AtiH| + + + + — — — = — — | + + + + + + + - - -
AntiA| — — — — — — — — — — | = — — — - — - - - -
B |AntiB| + + + + + + + + — — | + + + + + + + + - -
AtiH| + + + + — = = = — — | + + + + - = = = - -
AntiA | — = — — — — — — — — | = = — — — - — - - -
0 | AntiB| = — — = = — — — — — || = = = = = — = - — =
AtiH| + + + + + + + — — — | + + + + + + + - = -
+ ; haemagglutination + — ; haemagglutination — C*; control=PBS (-)

TREATMENT**; treated with 0.05 mg/ml crude A-decomposing enzyme at 5°C, overnight.

T bEBRERL 20°C TH » 7o, BKE
B 5°Citdsit 5 iEME2Y 128, 0°C T% 64 @
ERARLIZETHD. CDOXHIEERDORE
HEFIHL, BxDEREYSCTRIRT.
C OEREE L ERAFIC R B AN O HIE A B
ST EMNTEBL, FioakMmERT & OBkt
DEWERFH S ENTE S,

4. ARSBEBRICLZ AN O BEHOE
{t

ARy RREFH O MBEEEMR Te b AR,
Bflds X OV ORRMBRAE ME Lic. ZO#RE
Table 2 (i3 X 5c AR MBI BEEAEIC
X o TARFERITIZIEELTHEEL, HEEE
MNHA L. BEEM © HE X Abhicho
fo. BEENEME b BET S AD SN
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ATUMERDOREITAFAET 5 AT B O B I
DL BENEOWTIE S4B BT 5 FETH
5.
BEl% X OVOBIFRIMERIZ - DEFFE TULEEL T
b4 EMOT (LA B2 X o1k,

% 2®

e O ARMEREEA 5T 5 BRI B
DEZAFELELLONBELR T, AR,
PRBEE A EET H L DML T B EAERED
KMo fehT Clostridium tfertium (X M
ST HREENEHIERE LB LBl
BIcHE M TR T % Fo b ATU MRS O 4 PEM
ke LTIEERCT ChTv s,

S 2 L AR BB R A EE RIS T
L b RECEET BB RET S &
NTE I, = OEH T Clostridium tertium %

X

(3812% %375 1986)

B DB -5 % DEAE Sephadex % Hj
VTS BB AT HiREEFE O HEE R
fo. ZOREEOMED 5 b b HEEY LS DIk
BEFIEE N 5°C H B L 0°C D X 57 KR T
LHoEd gExh s L ThD. AR MR
FLFEFRREEARTSTH H 2 DMOEEFEIER
FELTWBEEZLRLMERTHVSZ LT
XY BET MOBROHEL VI TH L
BTEBE Bbhs, EEC I AL Rk
5°C C—AMBEL T\ 25 RIMBRD ZEMEITIE &
AERBRI. ZOWEIREFEDEH pH 2
T~8TH5ILEbbe TEMENICHE
FAIEEICIAVEEZ BN D,

LY KA 3 o Clostridium tertium
DEET D AMSRBEFZORBE LT LT
PLTFETH .
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