3231835 7] A 397 A 6:5(1996)

Agricultural

Chemistry and Biotechnology

Vol. 39, No. 6, pp. 449~454(1996)

== HelM Zoo| Beauveria bassiana25LE]
ProteaseQ| =|& AAL

=5 23 W94 F30| Beauwveria bassiana(ATCC7159) 2H.e] 2% cuticle R3] &9 extracellular pro-
teased] HA A4t =7& gelatin, bovine serum albumin(BSA), casein 2 polypeptone & ¥7}ato] ZAlstS]

th o] 349 A A v AL vFALE 853 0.5% polypeptone, 50mM potassium phosphate pH 6.
00131tk o] 2710 A protease?] A Wi 1Y FRE FA3] Asdlte] v 32 o] F Hulz M=o
Hjkole] pH7E 7.0 ol4to] HW &4 AAra st 7—]4 St o] proteases™ phenyl methyl sulfonyl fluoride
(PMSF)ell Aajnt=rh, a4 8418 pH 859 11.5014 =4 vhebttl. 3 884 isoeletricfocusing gel 7]
T 5 7 gel BHO FA S 73 A protease A o] AFENA el whebd BAaY 2 AR R po-
lypeptone 2 ©|&31¢d AAE = protease= A2 F oAl Ao ® APHATE (1996 9¥ 209 H<, 199613 10€

L sel)

M2
83} sore] olge ek w4l AAe) SUIE A%k
ok A AEHQ Bt woke] AL ofdl U mpe
29 2 %o 20 5 AU dae} 87 oo BAlg

°]ﬁ7] O}Fl 9,1‘4. ety -’330“—‘5 3%*—1 Al & #ile
A FHo R AAXEA
= _“%:'—"’L L OPLJE} HZ}% 1 A &3 o]go] b3t
AEA WAl b wol ol&Hx 9= AL Bacillus
thuringiensis=F-€] AJ4F= = Bt toxin®]t}.” Bt toxing %
F 235 vl-g- 5ol o) &Fo] larva el AT 2Hg-5
ok w3 2o 7 dx ol oFste ApAgE oA KA 0]
Fohre vhH 238 dA #3o](Entomophathogenic Fun-
ghE S5 2T W7 v o A vl
sitheE Aol vk ol#idt LEWIA FBol2% Beau-
veria bassiana, Metarhizium anisopliae 5] 7V 2 <27
ATk olF FFole AHS HE e ARE FA o
olRe Aoz FeiA Yok FFol] RATAIL &7
TZ0 R RAste] wolst ¢ A& AEst A
lﬂ°ﬂ’\1 A 2 S25AS A JZﬂﬁi STFEZE
S APEA gk oleidt 2ol 9lo] b Fad Al &
29| 99 & #F3e AR ol %"j&oli—rﬂ A%t
= B ol o5 dojubA Aol 239) 99 cu-
ticle 322 7451 cuticle®] F3%-2 chitin fibrils, pro-
tein matrix % lipids Tog FHogloh FFolrt *g*%}"
cuticle 3| £4F chitinase, protease, lipase 522 E3!
protease”} °‘7<}14_.§ cuticle &30l Fojste] ZF HAA
o 7% £8 821 Ao Z By} ok #ajrlx] &

Z 23e

_.d

N:
i

Bt 23 WUl B9
*ede] 2}

Z WA FFolY proteasedl| BF AT Metarhizium
anisopliae X 2ol A ATY. Metarhizium anisopliae)
e ?'547<H77}7<] 47}%1¢] protease’} ¥rax o™ Prl 9 Pr
29] ¢DNA 2 genomic DNA A€ o] z}z} 913 H o)« gl
B. bassiana*\ A= 3714 protease’t B AA|Eo] 1 &
Aol AR WA 2 AFolAs AEF WAl o] 8=
= 9lx &% HWYA 23| B. bassiana®) proteasedl] 3t
AT o] Agho 7 protease YAHS 13 A vt 24
o B3t 7| &t

M W

ojtt. #FE sabouraud dextrose agaroll A 797 A5A171
plate® 4°ColA R#ASAF = 0.02% Tween 8022
plate’de] A& A& F o] & HF 3 glass woololl F
FAIA AL conidial 4°Collxl B ASITE BA| v
plate A9 #AE 1X1cm AERZE Ze}t T FAHZ o] &
atget. 250 ml AFzF ZEkaded @7 70 mie] YPDuRX]
(0.2% yeast extract, 1% pepton, 2% dextrose, pH 4.5)°]
TANE BEsta 28°C, 180 rpm 2 3| A4 mrkujok7]d
A 647k wioFsle] protease®) HA B A] B HE

TAHZ o3t

EAEH =Y

Z+ QAR o] wWE proteased] AWALEIE caseing 7|
AR o] g3l a4 FAS =3, AT Protease &

0], Beauveria bassiana, Extracellular protease



450 23 - "
42 Matsuzawa 59 W& 243 ¥ste] ohg3
o] Fast k. ZF Al7Hd 3

o2 7 1ml tipg ©]83}4 filtrationd}] mycelia 5
S AAFATE. o] ko] 100 wiet 50 mM Tris-HCI
(pH8.5)°l &3l 0.5% casein 500 p/& 2 E§3to] 37°C
oA 2087F wHEAIZTE WES-oel] 5% trichloroacetic
acid(TCA) 500 Wi #Hrtete] whg-& 4, AL 108
7 WX]F 15000 rpm, 152 YA Ete] AE RS 280
nmmolA FF=E AU 99 1 unit2 £49 1
mle] 183 S34 % 0.0028 AAst= Foz AASNA

il
=
1)
©2
o
1]
)
(]
=

e
el
A
O

o
2

fo 3 ml oXx

7| &off w2 S MAET

Protease= o] S1E AMEldA e} ghald g A
Sol| e d A = HiEx EHE BIrTE °
o} WebA protease S g LS BAY 2
© Z BSA, gelatin, casein ¥ polypeptones H7lste] 4
A 298 BEEnh ol 71EE 24 0.3%E HhE
70ml®] AAIA(250 mI AZrEet2A)o YPDuA] oA
71 #FE 1%% FEse] 28°C, 180 rpm 3] A2 wwnbul
7)ol 8UTE XudEtHA 2442 AR §4 &
A& A5 EAANE A AAiR]E V]2 He s
trace elements(100X trace elements; 0.02% NaMoO,
2H,0, 0.02% CuSO, - 5H.0, 0.02% MnCl, - 4H0, 1%
ZnSO,, 50 mM MES{2-(N-morpholino)ethanesulfonic
acid} pH6.2, 0.2% FeSO, - 7TH,0)} basal salts(10X Basal
Salts; 1% KH,PO,, 0.5% MgSO, - TH0)S 33t} w3t
wd 71zlo] Hrbd mjx|gke] BluE 93 0.3% glucose
7R N & g Ae] At RS BEE )

E2 Mol o|x|= i X| pHe| 45t

vz 9] pH7}F ZAAAk vl R]= F3S dolrr] $s)
] pHZ 5.5004 0.500A 02 7574 A% 24z} x|
WX (7 7|22 ZAME polypeptone2 0.3%Z H7Hol
YPDuiR| oA 7)& HFE 1%2 HEFIL F 6417 110
2 aae 84EE A3t A vix] pHE ZARRIAH.
o] w] A}&3} buffer= 50 mM potassium phosphate®] ]
basal salts®] potassium phosphate= A&} th. Havuk-
kala F°] chitinolytic enzymes®] -FEAldl o]&3F 50
mM MES(pH 6.0) bufferg A3t viA & )&= A&
slHTh®

HiX|Z 9| phosphate s=2| 215t

izl pH ZAHS 93 +Z8H O =Z potassium phos-
phate bufferZ 37 pH 6.02.2 143}1 10 mMo|A 100
mM712] 558 22|8le] phosphate?] F=71 &4 A4t
o] WX &S ZFAFEIATE o]+ potassium phosphate
o v]ato] ok 5ul 7tAo] v MES bufferg AHE-3HA] &
10 potassium phosphateE AHE-3led pH A& $& &%
of g3} A AlS-o H Q3 phosphate FF < A vt
A7 FEE ZAFE] g Aot o] o 9o o]

[

REREE

50 mM MES buffer(pH6.0)E tlZ=72 AH&3IAL 6A17F
HE02 g4 HEE SHSAH

A J|E s=of| oE 2 YaEn

@ A¥olM B. bassianaZFE protease®] HA A4k
7132 ZAHE polypeptones 0.1914 1.5%7H4] =&
FshA Akske] A ALY AR 712 FEE ZARACL

4 gMo o|x|= HMalidlel ¥gt

thE ¢l proteased] AMANE o] &3t proteased] 4
A EZAE AT AFESE protease®] AFAZRE
EDTA (ethylenediaminetetraacetic acid, metaloprotease in-
hibitor), DTT (dithiothreitol, thiolprotease inhibitor),
PMSF (Phenylmethylsulfonyl fluoride, serineprotease in-
hibitor) % DFP(diisopropylfluorophosphate, serineprote-
ase inhibitor)o|™ ¥HE-olol] 0.5 mMolA 10 mM7HA] 242k
A7 ste] ALolA] 108, 204 30 WAg = A A
3 24 =4 e A% a4 wheS T A EAE

st

pHoj| w2 &4 M =3

Polypeptone #i=|ollA] AJ2H3E protease®] pHOl W& &
A 222 pH 5.0 ~12.07+X) 0.5 +A 2.2 pHE 25}t
h-galo] pHE ZA 3t ZAFSITH AHE-3 pH buffer=
50 mM sodium phosphate(pH 5.0~pH 7.5), 50 mM Tris-
HCI(pH 7.5~9.0) ¥ 50 mM glycine-NaOH(pH 9.0~12.0)

ot

Isoelectricfocusing(lEF) Gel M7|d &

Protease®] pIzt 2 AAFE]= protease®] THE &3}
7] Yste] HH AabwlA oA 44zt s gE wjFA S fil-
trationdte] B]RA] [EFE 3313t ¥4 IEF gel A
7194 Robertson 59 WH< okt W3t 53 2
o] a3t

IEF polyacrylamide gel(7x8x0.15 cm)< T=10%, C=
3% stock solution 6.5 m/, Pharmalyte(Pharmacia) 0.312
ml, 10% ammonium persulfate 50 pJ, TEMED 20 nl¢} =
Aoz 13mle AXde] AREETE Sample buffere=
3X loading buffer(30% glycerol, 6% Pharmalyte)E 1XZ
slo] Alg3ldom AH7)9% buffer catholyteCE 20
mM NaOH 200 m/¥} anolyte©= 10 mM phosphoric
acid 300 m/E AH&3}FSIch

A7)19EL AL R 200VolA 1AZF 308 HAHS &
400Vl A 2217k 3087 o] W71945& FaASA 1719
o] 9489 % gelS 10% trichloroacetic acid(TCA)&-<}
oA 1587 1AE AIZIthS 1% TCAS-HollA 10A17HE
¢t =715 o] Pharmalytes® AAsAY. oS QAR
ethanol : acetic acid : deionized water(33: 10 : 57)°]
0.25% sodiumdodesylsulfate(SDS)7} =olgle £
3087F B £ (.1% coomassie blue G N O Z A-20]A



2% W44 T30 Beauveria bassiana®. FE] Protease?] 23 A 451

400

300+

2001

Activity (U/ml)

0 R UMM
0

1

~ 2
[~
g
o
o
~
©

Day

Fig. 1. Effects of different substrates on the production of extracel-
ular protease from B. bassiana. Each Substrate was 0.3%. m—n;
BSA, O—<; gelatin, A—A\; casein, B—8; polypeptone.
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Fig. 2. Effect of pH on the production of extracellular protease from
B. bassiana. 0.3% polypeptone was added to culture broth con-
taining 50 mM potassium phosphate (#—m; pH 5.5, O—C; pH 6.0,
*—x; pH 6.5, O—; pH 7.0, X—X; pH 7.5) or 50 mM MES
(m—m; pH 6.0).
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Fig. 3. Effects of phosphate concentrations on the production of ex-
tracellular protease from B. bassiana. Substrate was 0.3% polypeptone.
H—H; 50 mM MES, +—+; 10 mM phosphate buffer, *—3%; 20 mM
phosphate buffer, m—m; 30 mM phosphate buffer, X—X; 40 mM
phosphate buffer, O—O; 50 mM phosphate buffer, A—A; 75 mM
phosphate buffer, X —X; 100 mM phosphate buffer.
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Fig. 4. Effects of polypeptone concentrations on the production of
extracellular protease from B. bassiana. B—B; 0.1%, [—{7; 0.3%,
O—C5 0.5%, +—+; 0.7%, X—X; 1.0%, ¢—¢; 1.5%.
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Fig. 5. Effects of various inhibitors on B. bassiana extracellular pro-
tease activity. Each inhibitor was added from 0.5 mM to 10 mM,
respectively. m—m; EDTA, (—; DTT, &—0; PMSF, B—BR;
DFP.

0.8

o
»
T

Activity (Ay.)
o
F-9
T

0.2f

0 B | 1 | i | L i L 1 L

33 38 43 48 53 58 63 68 73 78 83 88
Botom Calculated pH Top

Fig. 6. Optimal pH of B. bassiana extracellular protease activity.
Protease activities were high at both pH 8.5 and 11.5. This result
suggests that proteases produced by B. bassiana using polypeptone
are more than one. [—{1; 50 mM potassium phosphate, ®—®; 50
mM Tris-HCl, 8—m; 50 mM Glycine-NaOH
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Fig. 7. Isoelectricfocusing gel electrophoresis profile and activity of
gel slices. pH determination was carried out by reading 10 mM KCl
solution containing gel slice. Activity of gel slice cutted by 4 mm
was measured by introducing it into reaction solution(0.5% casein
in 50 mM Tris-HCI, pH 8.5).
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Optimal Production of Protease from Entomopathogenic Fungus Beauveria bassiana
Hwi-Jin Ko, Hyun-Kyu Kim, Sun-Chul Kang' and Suk-Tae Kwon*™(Department of Genetic Engineering, Sung
Kyun Kwan University; 'Department of Biotechnology, Taegu University)

Abstract : We investigated the optimal condition for the production of extracellular protease(a cuticle-de-
grading protease) from entomopathogenic fungus Beauwveria bassiana(ATCC7159) in liquid medium by adding
of gelatin, bovine serum albumin(BSA), casein and polypeptone. The optimal induction medium for pro-
duction of extracellular proteases is composed of 0.5% polypeptone, trace elements and 50 mM potassium
phosphate(pH 6.0). In this condition, the production of extracellular proteases increased rapidly after the
24hrs, peaking at the third day and there was little inductive effect in culture broth more than pH 7.0. The
proteases were inhibited by phenyl methyl sulfonyl fluoride(PMSF). High activity of protease was showed
both range of; pH 8.5 and 11.5 and also detected by three different portions of slice gel derived from non-
denaturing iséelectricfocusing gel. At least three different extracellular proteases are produced in optimal pro-
duction medium when polypeptone is used as the sole carbon and nitrogen source.

*Corresonding author



