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Summary

From a culture supernatant of B. oralis ATCC 33269, hyaluronidase was purified to
homogeneity by ammonium sulfate precipitation, DEAE-cellulose column chromatogra-
phy, gel filtration on Sephacryl $-300, and hydroxylapatite column chromatography.
Specific activity increased 12,000 fold and recovery was 5.8 %

The molecular weight was determined to be 75,000 by gel filtration, and the isoelectric
point was 7.6. The optimum pH for the activity was 5.5. The purified hyaluronidase
degraded hyaluronic acid, but it had no activity against chondroitin, chondroitin sulfate A,
B, C, heparin and heparan sulfate. From degradation products of hyaluronic acid, unsatur-

ated tetrasccharides and disaccharides were detected by paper chromatography.
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1. Ak B

B. oralis ATCC33269% 8L ¢, Ao+ v
(0.5mg/ €) BXV'~31v (5 mg/¢) i GAM
broth (A K&Z) T Anaerobic glove box (N, :
85, H,:10,CO,:15) KTHEKEELLE, thi
%0 (15,000G, 4°C 1540 LT, Bfk&EE
LiERB.

2. BEAKORE
EEEERS0mM b Y AEEESK (pH7.2)
T2 Bk, RZERICEE L BT ELE(9
KHz, 1548 L. Zozkebx#gE L (100,000
G 4°C 0FFLTCLEBERZFEL 2L EEDL
LOHHREE L, COBE» oMK
rosEE LERIEowT, FhFheT7anr=
F—EEERRIE L.

3. BEREEOMEL

E7 R = ﬂ‘—-&?ﬁfﬁ@iﬁﬂ%ki, Linker ® 5
BT CEEE 7 v r VB (Sigma) SRE
X o AT 5 REFE %232 nm BEEOHM %Y
BIETAHZERE>TiTole, Tihebb, 670
v v (2 mg/mé) 0.2mé, 1.0 M EEEREER
(pH5.5) 0.1m¢, EEHFR K I ORBEKE0.1
mé FMmz, £80.5ml ORIERTIT -1, Kt
BWE3TC 3001 v¥a— 1+, 3%8HE
FEWR2.5 me Mz S EEIE X e, 100HEBEL
fo. ChAERFELLTCEFDOEECOWT, 232nm &
¥ELXRELL, ok, EHHME, oKL
FTRE1mE YY) BIEEIER S L HEEY
L#fr (U) &L,

4, BEEAWELERENE

SR E B Y L2 GAM brothT1~4 8H, #
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SEELCEANCEREEF OV AR =
F—EiEHRREL,
5. BROKHE
HIEC GAM broth (2¢) T3 HREBIEEFREL T
B, EEEEYERBRREOEEIAELLE, o
O EERRICT0% M5 L 5 KREER ML,
4°Cic T 2BERIBES, BOLTHEXEL, =
DILEHS0mM + J A EEREER (pH7.2) &
RL, FREEECUARMESBEN L, BElHLFE
BEWCEE{L L DE32 (Whatman) # 5 &
(2.6X20cm) WHEML, <OFBREELS LED
fo. TR EME, 0.15M NaCl &t LiTiEE
Bext ULCEN L, BEHK T FE&ELL - Sepha-
cryl $-300 (Pharmacia) # 5 & (2.4X90cm)
CEBrAEBETo e, EEESYED, 2o
AR 10mM Y v BEEK (pHT.0) THE,
ARERCEELLI~T Fad T 21}
(Clarkson Chemical Company) # 7 & (1.6X
Bem)icfEimlic, CoHr 7 A%HT70me DRE
ERCHEE, 20mM X060 mM v v EEEE
¥ (pH7.0) wTATF » 7714 XTHHLA,
6. V72797 3 FrAaBERKkE (PAGE)
AN rFITAAL A5 ATERUESE
ESOBGBREE, FFAREBT Y YA
(SDS) BV AAs =8/ —AEThER
1%z 5 X 51mz1000C 1 5HABLE, &
DREF A Laemmli O HFHEMNZELT T, 10%D 7
79073 ¥FYaAakHwT, SDS-PAGE #1T-»
72, ¥4 FE~—»— (Pharmacia) #H\C
R B L, ek, k#Bryrida~<y -7~
X o THRABEL.
7. BERoERK
1) o7&
BRANRSIUEBEEERELT, FEL )7
=V A ATTATIv, vMETAT S
v, 7AF¥5—+%, 7=Y%v (Pharmacia) %
FB\T, Sephacryl S-300% 5 Al & % ¥ L EBE
BLUSDS « PAGE ik X »THRE LTz,
2) FEA
ST AL Vesterberg O HEPIZEEL T H 5 A
(LKB 110 m¢ ) ¥EABREKEEC L > THIE
Lic, Thbb, BEANL1%7 V> vRE
Wit, 1%7v+&74+ pH3.5~10 (LKB) ¥ H
WEBEE (400 V) T30REEIRE L, BES (3
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mé /tube) i oW T, *hF h280 nm BILEE, pH
BLOBREELHIE L.,
3) E@&pH

1.OME &% (pH4.0~5.5i% BF B & 5 %,
pH5.5~7.51Z v+ V R = v £ } £ & %, pH
7.5~9.0i3 + V AIEBBEEREZ0.1ml, 7T
vV (2 mg/mé)0.2mé, BRRAKS T U
HAkEMzLEB0.5ml & LERIERCEREMHE
PREELTHEL R,
4) SBA v oBE

CaCl,, MgCl,, FeSO,, CoCl,, MnCl,, ZnCl,,
CuSO,, HgCL%#H L, RIGRIZFhFh1.0
mM 75 X5aiml €, BEREBESERRTEL
7o,
5) EERRE

BiEsra BBERXEL LT 7An v, oV
FrAFy, aviadFviEEBA, B, C, ~
Vv, ~7 VB (% Sigma) %V, BER
FEFRER TR FR22im BEEOHINY &
R BlE L CHIE L.
8. BRTIde7re vBAGBRYOBRER

FEEROEL 7L e Y BRI —s—y =
RS 4 - LSTHANR. 7 vEE(2
mg/mé) 1.2mé, 1.0 M EeEEEER (pH5.5)
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2EB3Iml ORIGEKEL, 37C 24BEIfER X
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Fig.1: Time course of production of extracel-

lular hyaluronidase by B. oralis
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mM EEB CP#{b L 7= Sephadex G-25 (Phar-
macia) # 7 4 (1.6 X90 cm) % v & A JE@M%IC
LoCBELL, ¥, 2oy AERES (3 m
€ /tubed D232 nm BHELXTE Lic, Z DRKE
Y — 7 B0 OBRMERE ¥ T 04 No. 50A 12 =
Ry FLTC, n-7& 7~ EEEE ok Q0 3
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B, 7A0 ) EREEREY L 3 EAR
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1. &R O 71 e = 58— LEK
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2, BEEARC X AERERE

¥E2HB T hEPCEBHCEREEI G
L, 3BHHEERTRAEEARS L (Fig.
1),
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Fig.2: Gel filtration on Sephacryl S-300 of
hyaluronidase
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1) oFE

Sephacryl S-300iz X % ¥ L @R L O
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EIIH75,000 EE S hie (Fig. 5).
2) FEA

4, BERoMER
0.08 ’ I
£
0.04+ {\ 400 ;:;
E 2
: \ i
i 0.02 - ¥ 200 %
o 0 20 30 i
Fraction number
Fig.3: Hydroxylapatite chromatography of Fig.4: SDS-polyacrylamide gel electrophoresis
hyaluronidase of the purified hyaluronidase
Table 1: Purification of B. oralis hyaluronidase
Steps Protein Activity Sp.act Purification Recovery
(mg) (V) (U/mg) (fold) (%)
Culture supernatant 37120 74400 2 1 100
Ammonium sulfate 1377 47719 35 17.5 64
(0-70%saturation)
DE-32 211 40314 191 95.5 54
Sephacryl S-300 1.16 25430 21922 10961 34
Hydroxylapatite 0.18 4280 23778 11889 5.8
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Fig.5: Estimation of molecular weight of
hyaluronidase : Hyaluronidase and 2mg
of each standard protein were chromato-
grophed on Sephacryl S-300.

The elution volume was determined by
absorbance at 280 nm.
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Fig.7: Effect of pH on hyaluronidase activity
(O——) Acetate buffer
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LEM M | Bacteroides oralis De 7/ r =& =%

FEABIGEEOME L Fig, 6 IRLE, &
TNr =& —EEMEZ, pHT.6 CRAEEL L,
KEROSERRT.6LHEIN.,

3) =& pH

pH5.5CHRAENERZ/RL, pH7.0LU LD 7 L 5

VRNCIZ B W TRFEA EFEBE RS b ot
(Fig. D). 2O E» HBEZROFAZER pH 135.5

thEThsrLibhs,

OEBA v DEE

| Sy 7 = 5"ﬂ4fﬁ§ﬁgi ng+ Cw* 4 v
wfEEE R, L L, Ca? Fe?* Mn2t
I A A VLI > THRAEFEHRCFERILZ LD
biieh o7 (Table 2),

5) EERHEM

BEEBRIELBE e 7 v e VEIH L TD %, 232
nm BHEOEINEY/RL, ZOMOEREM A =
SRR B4 232 nm BRHEEOEMA A b h
7ot (Fig. 8).

5. SBREHORE
1) Sephadex G—25# 5 A2 mr=b2 57 4 —

TR D Streptomyces hyalurolyticus B DEEE
RIGHEA)E L O B. oralis b DREBEER L DR
IEEB®D ZNFhd Sephadex G—257 5 A7 =
=~ 7774 RKIBBEH 2 —vIXFig. 91
RLI, TRe7Arr=F —EORIEEL D 22
oe—7 (I, I BB bhl, KEROSRE
EYMHBERENTVWAEFERLS LT, 20232
nm BHES % ZhZh, TEFMAE, UL BE

Table 2: Effect of divalent ions on

hyaluronidase activity

Concentratlon Relative activity

lons

(mM) (%)
None — 100
cd* 1.0 116
Mg 1.0 52
2+
Fe 1.0 97
cd* 1.0 112
2+
Mri 1.0 113
et 1.0 106
2+
Hg 1.0 14
ot 1.0 3
EDTA 1.0 159
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Fig.8: Time course of degradation of various

mucopolysaccharides by hyaluronidase :
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Fig.9: Gel filtration of digestive products of
hyaluronic acid on Sephadex G-25:
—B. oralis hyaluronidase
----- Streptomyces  hyalurolyticus hyalur-
onidase
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Fig.10: Paper chromatograms of degradation
products in hyaluronic acid by B. oralis
hyaluronidase and Streptomyces hyalur-
olyticus hyaluronidase :

1. A. B. oralis hyaluronidase : peak II
of Sephadex G-25

2. B. B. oralis hyaluronidase : peak III of
Sephadex G-25

3. C. unsaturated disaccharide

4, D. unsaturated hexasaccharide, Stre-
ptomyces  hyalurolyticus hyalur-
onidase : peak I of Sephadex G-25

5. E. unsaturated tetrasaccharide, Stre-
ptomyces  hyalurolyticus hyalur-
onidase : peak II of Sephadex G-25
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