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Abstract

The factor, which was capable of accelerating the yeast cell wall lysis of the zymolyase(8—1,
3-glucanase), was purified to a homogeneous state from the protease fraction of the crude
zymolyase by Sephadex G-75 gel filtration and preparative polyacrylamide gel disc electrophoresis.

The molecular weight of the purified factor was estimated to be 40, 500 by SDS-polylacrylamide
gel disc electrophoresis and it’s iso-electric point was pH 9.6.

The factor was found to be a basic protease consisted of single polypeptide chain with 395
amino acid residues and it showed the EJ% ., of 11.9 and the molecular extinction coefficient of

4.83X104, respectively.
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Fig. 1. Gel filtration of the protease fraction
on Sephadex G-75
4.3ml of the protease fraction was
applied to the column equilibrated with
0.01 M phosphate buffer, pH 6.0 and
eluted with the same buffer.
*, the pattern of polyacrylamide gel
disc electrophoresis of the P-¢ fraction.
——, proteins; -@---@-, lytic activity;
OO, protease activity;...x...x...’
glucanase activity.
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Table 1. Accelerating effect on the lysis of
yeast cell walls between the fraction
L-c* and the other each {fraction
obtained from the gel filtration
with Sephadex G-75
Reaction mixture containing 0.2ml
(0.D. 0.1 at 280 nm) of the L-c
and the same volume of the other
each fraction was incubated at 25¢
for 30 min. with shaking. The lyt-
ic activities were expressed as de-
crease % of the turbidity in O.D.

at 800 nm.
Reaction  mixture
Fraction Sodium sulfite  Lytic activities
(mM) (%>
L-c 50 56.5
L-c 0 6.0
L-c+a;4a; 0 6.0
L-c+4a;t+az+b 0 10.3
L-c+c 0 65.7
c 0 11.3

¥ Yeast cell wall lytic endo-B-1, 3-glucanase
purified partially from crude zymolyase pre-
paration, which was produced from Arthrobacter
luteus. 1)
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Fig. 2. Elution profile of the preparative
pelyacrylamide gel electrophoresis of
the P-c. 10 mg of the fraction P-¢ was
dissoved in 1.5 mlof 0.06 M KOH
acetic acid buffer, pH 4.3 containing
109 sucrose. Electrophoresis was
conducted with current of 18 mA, 190
V for 4 hours under cooling system
and 3 ml was collected with a speed

of 40 ml/h.
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Fig. 3. The pattern of electrophoresis of the
purified protease on a polyacrylamide
gel, pH 4.3.

4 B BE RERS el 2 DY B e

FHA PAG-EEHKE A odeiAl B M
MaBt wRE Ei RIS slolz 3¢ MRS PAG-BR
kB 43t FAsIA . slol=z 34 oindel e ¥
o]z 2 ¥ 47} A sl 9 AA = ge]z 3& oA
TE(a~e) o2 335l Hol&Fo) F&s FJhg
3 HFEERSE . 4 Bk oF T0egd) ol sl
pH 4.3 9 pH 8.341 41 3kBf& 44 A3, pH
8.3% geld A 2 RE: BEA 2z A4
i HEHEY d=(and)E shts AEIA &
skork, pH 4.32] geld A& sle]= 3¢9 ¢ (Frac.
No.63~70) E el Fig.30] 3L upe} 7+
o]l wte Mi=E sk @, ¢4 Fig.1 %
o] P-cglmd] kgl e 349 l=rh daEg]
o0, BUE PAG-BEREKBY A4 & 1 BH#
o 448 slelzrt 2HE AL ofnlE H gl W9
FZ& e widlde] Av|e] Bl el slelz
15 22 B S 7sdde] 459k

=g, P-cBfhe BR MR AR RERTE
¥asly] 998 Ao 4] CM-Sephadex ¢-50 2@ DE
AE-cellulose?] o] 233 =z =zulxz#s], apatite
columne] &5t WiE 2 =vt= vef 7] S o3k K
ET AR PAG-ERKEIES ol 2o #Hs=ge
v 2 #Re PAG-ERKEIE =13x Zstg =t



Vol. 12, No. 4(1983) Arthrobacter luteusy) =751 BERF MMPo B AR (2R TY B 9 o BEbgh 88 39
Crude Zymolycse .

—Dissolved in 0.01 M phosphate buffer, pH 6.0 and dialysed against the same buffer
Biogel CM-30 chromatography

—Column size, 4 x 60cm; equilibrated in 0.01 M phosphate buffer; eluted by stepwise method,
0.01 M(pH 6.5) and 0.025 M(pH 7.5) phosphate buffer.

Protease fraction
—Concentrated by ultrafiltration method
Sephadex G-75 gel filtration
—Column size, 3 x 52 cm, eluted with 0.01 M phosphate buffer (pH 6.0)
Fraction P-c
—Concentrated and dialyzed against deionized water, and lyophylized
Preparative PAG-electrophoresis
—pH 4.3, 7.5% gel and 1.3 x 3.0 ¢cm column

Purified protease

Fig. 4. Flow diagram of an outline on the separation and purification of the proteolytic enzyme,
which was capable of accelerating the yeast cell wall lysis of the zymolyase,

Table 2. Summary of the purification procedure of the proteolytic enzyme accelerating
the yeast cell wall lysis of zymolyase

Specific activity® Yield (%)
Steps Vol. Protein Protease Glucanase L.A% S.L. A9 Protein Protease
(ml) (mg)
Crude zymolyase 440 17, 000 13.7 119.1 2.9 — 100. 00 100.0
Biogel CM-30 250 133 101.4 4.7 45,1 83 0.78 5.8
Sephadex G-75 170 73 150.0 0.0 63.1 332 0.43 4.7
Preparative disc® 75 55 147.0 0.0 24.0 344 0.32 3.5

electrophoresis

a) units per mg protein

b) lytic activity determined without reducing reagent

¢) stimulating activity on the lysis of viable yeast cells by zymolyase
d) preparative polyacrylamide gel disc electrophoresis at pH 4.3
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Fig.5. Determination of molecular weight of
the DIP-purified protease by SDS-poly-
acrylamide gel electrophoresis,

The eight marker proteins used were ricin
(65,000), ovalbumin (43,000), ricin Ala-chain
(84,000), ricin Ile-chain(3l,000), chymotryp-
sinogen (25,700), hemoglobin @-chain (15, 500),
lysozyme(14, 300), cytochrome ¢ (12,500). The
arrows indicates the mobility of DIP-purified
protease.
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Table 3. Amino acid composition of the purified protease (P-P)
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81.6 «g of purified protease (molecular weight; 40,500) was hydrolyzed with 6 N HCI at
105°C in vacnum sealed tube and analyzed with 0.8 X 65 ¢cm column.

Estimated value

Corrected value Amino acid Number
Amino (» moles x 10%) (x 10%) per_mole of
acids 24 h* 48 h* 72 h* #moles ug of Pr;};les residues
Lys 1.94 2.02 1.99 1.98 254.2 12.69 13
His 0.41 0.42 0.40 0.41 56.2 2.62 3
Arg 2,78 3.03 2.87 2.85 445.1 18.23 18
Asp 6.66 6.62 6.59 6.62 762.1 42.37 42
Thr 3.72 3.64 3.62 3.66 370.0 23.41 23
Ser 5.65 5.36 5.34 5.85 509.3 37.43 37
Glu 3.41 3.42 3.51 3.45 445.0 22.05 22
Pro 1.98 1.98 2,01 1.99 193.2 12,73 13
Gly 10. 36 10.43 10.34 10.38 592.0 66.39 66
Ala 8.42 8.42 8.42 8.42 598.4 53.87 54
Cys 1.08 1.18 1.18 1.18 262.3 7.55 8
Val 5.68 5.96 5.90 5.85 579.6 37.41 37
Met 0.33 0.29 0.29 0.36 47.2 2.30 2
Ile 1.46 1.60 1.66 1.66 187.8 10. 62 11
Leu 3.09 3.23 3.17 3.16 357.9 20.24 20
Tyr 1.15 1.14 1.11 1.13 184.9 7.25 7
Phe 1.56 1.54 1.53 1.54 227.1 9. 87 10
2Trp** 1.38 256.5 8.81 9

* Hydrolyzed time

**  Trp. was estimated by ultraviolet absorption method.
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