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Bl AREBZESNSTR
Talls 1 Mo.ecular weight ot the cellulase components
CBH 4 N I EG 144> | 4 + K
CBH compenent Mo:ecular weighr | EG component | Moiecular weight
fa 53,000 lia 49,000
b 52,000 . ith 53,000
fe 57,000 JI Vb 41,000
lla 57,000 |; Va 57,000
b 60,000 1 vb 60,000
(Va 47,000 ! Gllla 21 28,500
) Gllla 23 34,000
i' Gillb 24,000
#Fz2 Vb HSFTRSEBYLEE
Tabie 2 Properues ot the sub-components of Vb component
vbi Vb2 vh3 Vb4 Vb3 vbe
o ", ®
& = 60,000 | 60,400 § GO ,LUD [ 60,000 | 60,000 | 60,600
Mosecular weignt ’
E‘Ef‘:j}h(f‘-}f‘ﬂ% prote.a) 100 13 | 1o 130 102 2
CMC # | acchartiying power
| L (U/mg protein) 4,667 | amos | ¢877 ] 4,882 | 4,731 4,878
; Viscosity method b 4 '
CMCase ! s e AT e |
; AEELEE (U/:iU) 6.7 2.8 s3] e us.s s3z
! Randomuness
BRI EIN (1U/mg protein) 28.0 | 29,3 | 29.7 35.3 | 33.3 | 6.3
Activity to swo-ien cel ulose
Fr BE B (Wi%) 3 ; 3
Carbohydrate Cantent 38.8 0.5 It.1 [ 12.2 12.3
Al A .
| EMEE A - 4.3 4.4 5.1 5.1 5.8
soclectric peiat
HLAGE %
Eiectrophoretic mobility 7 34 33 31 30 17

PRT EEE AT 4 8 fn -9 &
HEMEEN - BREEE (EC 3.2..21)
E, RESHBAD N RFETE R
(CMC) & BB VE A, AT HRHE X4 2%
PiK: s CMC g9Id] 8-1, 4-HH M
¥ (EC3.2.1.4), RS CMC (HICH
B - A RE BB A TR B F KR 18 15 1Y
Shul gt 4-EREE, RAEZGEEY
7T ellsg g T8 (- 1), RN
RE R PR 47 4 8 L MR
SRR P A DA A A g,
Rl B R T f- R 4 W K 7 g

(EC 3.2.1.91),

FHNTIESEE 5y Fe Ve F B AL 4 K s HE
i, WF%. GHIb> Gllla 21 > Ila >
IIb > Va >> Vb, 3X—|f 45 Fl EELE 5>
5T ZHFINUFAX I, 4> T B/
B35y fE RBEDLME MR, R RIX AR
LIEHFRAT R,

T ARR SVIE T EBLF R H Y
RISMEIEEE e SBmES MmN
T, WURAERBRSHINGH
FHEEAE, KT HAESHEEER
FEHAMEAZT EOESR,
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Tabie 3 Substrate specificity of the celinlase components
Ib 3| IIla | I11b | IVa ila 443 Va vb |Gllla ZI[GIITD BG
IS (mili/mg prot) 1 6 | 4 o0 14.2] 6.3) 5.6 12,2 7.3 | 12.5| 7.6 | 42| o
\hsorbent cotton
RBFER (mlUfmg prot) 1 a9 | oo | 26 8 76 | 48 [ 83 | o7 | 74 | 93 ] 0
Microcrystaitine ce:lulose
BEEK SRR (1U/mg procd] 5 51 ) 0| 138 2.0 20.3 [ 3600 | 37,7 | 5000 | 4220 | 36.7 lo.4
Acid swolen cejluiose
HE% (U/mg pror)
it sity medhod 6| o {75 o 9,710 {5,200 |5,800 |4,970 | 17,900 |23,400] o
s Bk (AU/mg prot.)
CMC | 5y haritring vower | O o e7{ o | 13} 7ol 143 130 18| 12 o
B 0 0 107 G s6| 74 41| 38 126 | 195 o
[ Randomaess
i T (IU/mg prot.)
Cel.obiose 0 0 0 0 0 0 0 0 0 0 [28.5
HHERMHHEE(IU/mg prot. )
p-nitrophenyi-8-giucoside ¢ 0 0 0 0 0 0 G 0 0 yl.t
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Fig. 2 Thin layer chromatogram of the

hydrolysis products from phosphate-s-

wollen celiuiose by the celtulase comp-
onents
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Tabie 2 Kineti¢ constants of the cellulase components
5 B LA T | BEBESATE
Activity to CMC Activity to swouen cesluiose
Km Ym Km Vm
(%) (Ymo./mg. min) (%) (Pmo:/mg. min;
EG-Ila 1.0% 250 1.03 50
1Ib 0.73 141 0.91 | 6%
Va 2.38 500 0.87 ! 5]
1
Vb 1.92 3585 G-64 ' 74
Gllla 21 1.75 444 0.75 55
Glilb 145 303 0.55 | 41
CBH-b3 - - 0.67 | 2.
{1Ta — — 0.71 1.5
Hib — —_ 0.15 1.9
iva - — 0.33 1.2
£S5 C-HEATMNIENNEES
Tabie 5 Kinetic constants of the g-grucosidase
RS R Km Vm Ki
Substrate or inhibitor (mmol /LY {mol/mg. mm)i {(mmol/L)
#F4E 4l Ce:lobiose 0.45 40 —_
AAFHHE Sa:iicin 0.26 54 -
W EF B-#"HEET p-nitraphenyi-8-gluceside 0.22 74 —
WETE Glucose — - 2.56
S-HEBEEANE S-gluconclactone — - 0.04
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PR e ML &5 0 Wi, 54
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DiEsay—aA (1la, 1HIb f0 1Va) AP Yl
H—H (Va F1 Vb) ZABHE —EREW
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NG FLE AR — A A A KA B D
—fhNE) AR EREERA R LA
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5y F B ST FL e 70 AL R gk I N
FNTI A A XA AR, ERAER
PR IR AT KRB > Z B FT R A H K
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W FE—FET
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R BRI, RENE & JU 1 R
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W, HrgEaimsywd Bha sz
FARRRFEEG BT, MBRERLVE
B, AenEaE AN ARRE
A ERNER, EAREoEHREAMER
F.EMTREONARESHATAMER,
B RS T R, MRS A5
NI s N

EIU 1 EHENERUIET, TETE
AR T 75 4 2 1 O S v R AR e e R IS B
ey st (BiRk 1-3), XNERFRE
SRR T — B AL,
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#8 FRARXFGRESFRAM S-SR2EHASEN SAQ HuELRARE%E
Table 3 SAQ values and possibie resatedness beiween ow molecuiar weight endo-
B-g.ucanasss produc:d by various organisms

) - T
AAHE B 5 i & Ec i
P. decumbens L Lacteunc " Fusarium lins
Giila 71 Glila 23 Glilb F-1 l Cx
Gl 21 + -
Gilla 23 ; * *
GHIb ) ! — -
Pl 29.4 44.4 0.7 ST [ -
i T
Cx | 94,9 0.5 77.0 ! 57.1 i\
379, 1983.
&= OE 3w Fo [9] Dubois, M, et al.; Ana’. Chem., 28: 350, 1956.

I1] ZLurzen, N. W.: Philos. Trans. R. Soc. Lond. B,
Biol. Sci., 300: 183, 1682,

127 dayrm s HEEN, 3(4n 138, 1984,

[3] BEEA%: &S 5% ¥, 42 18, 1955,

4] Wood, T. M.: Biochern J, 121: 353 191

151 mgpS: BEARSTEM, ARZToT,
s 43 W, 1981 7,

(6] FRBF: RARERERRX, BEdR,
T, I3, 1975,

£71 Gao. P. j.: Microbiol. I, B(1): 4, 1985,

[ 8] Nakamura, K. et al.: J. Fermens. Technol, B1:

[10} Cornish-Bowden, A.: Merhods in Enzymology,
81: 60, 1983. .

[11] Gum, E. K. and R. D. Brown: Biachim. Biophy.
Acra, 492: 225, 1977,

[12] Kanda, T, et al.: Adv. Chem. Serics, 181: 211,

1979.

[13] Vaidya, M. et al.: Biciechnoi. Bioeng, 26: 41,
1984,

[14] Nakayama, M. et al.: J. Biockem, 79: 953,
1976.
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130: 1367, 1984,

STUDIES ON CELLULASE SYSTEM FROM
PENICILLIUM DECUMBENS

Qu Yinbo Gao Peiji

(Instizure of Microbiology, Shandong University, Jinan:

Wang Zunong

The components of Penicillium decum-
bens cellulase system, a B-1,4-glucosidase, six
cellobiohydrolases and eight endo-B-gluca-
nases, were purified by gel filtration, ion ex-
change and hydrophobic interaction chroma-
tography. Most of them shewed homogene-
ity in the gel electrophoresis with or without
SDS. Six of the components showing a wide
band on the electrophoresis were further fra-
ctionated respectively into two to six sub-
components by CM Bio-gel A ion exchange
chromatography. The compositions and pro-
perties of the components and sub-compone-

nts were determined. The cellulase compo-
nents from various microorganisms were re-
lated by the statistical analysis of the amino
acid composicions with a computer. A post-
translation meodification hypothesis was pro-
posed to explain the origin of the muliiplicity

and microheterogeneity of cellulase system.

Key words

Penicillium decumbens; Cellulase system;
B-glucosidase; Cellobichydrolase; Endo--

glucanase
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Explanation of plate

LJU 1 748 MR R0 P RGAR &) SO WP AR 4 10 R 15 R e o ez v ok 1 ik

PAG disc ciectrophoresis of some components of JUI ceilulase

MZEi# From left to right: I, Ib 1, 1b 3, Ie 2, lla, HIb, IVa, GNIb, Glla21, GINa23, 3G.
2.Vb A5 B HWHES M RAMBEEERY R EE PAG disc clectrophoresis of Vb component and it

subcomponents.

MZEZ|H From lefr to nught: ¥b, Yb1, Vb2, Vb3, Vb4, Vb3, Vbs.

ILEFRFREET JU | BB ERA ATERERBOHE

Isoctectrofocusing patterns of JUL's soluble proteins during culture course.
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