t

B S N «
(Minalyi, 1972, Adler-Nissen,1986)
. 1783 spallanzanile)
!

1836 Schwann mucals: [ino

"Pepsin’ Pepsis (digestion)
pepsin 1 1o "Amylase"  Kirchoff
1814 ( ' " Kuhre 1878)
| |
dit, [Jara & Feder,
197 "Papain’ Wurtz
Bouchut . 1879 Baci | Jus subt lis
"Subtilisin® (JuntellxTg » QLtesen 1%
| ) !
! L
I H !«  (active site)
serine , thiol . melil acid protease
’ ! exoprotease
endoprotease )
! ]

. 1983) Iil! |



1
« «

, (ext.racellu lar enzyme)

3 <Keay,1971)
1. Acid protease ! pH f« 2-5 !
! f I
(Fruton,1970) Diisopropyl fluorophosphate
(DFP), Ethylenediaminetetraacetic acid (EDTA)
diazoketone compounds(Mizube ‘, 1973) Mutsubara hFeder(1971)
2

1.1 Rennin-like acid protease
Micor pusil lus , Mucor miellei

Endothia parasitica g { e I

1.1.1 Mucor protease Mucor pusiilus Mucor
miehei Thennophile M pusillus ) 20-55
. .miehei 30-60 ° M.miehei
07 1 38.000 pH 4.5
( fr 0 * ) Mpusil lus simple peptide
chain ! 2 bl 30.000
pH  ( )
pH 3-6 Mucor L
! » o« (Calll.

rennet protease) (Aunstrup,1980)
1.1.2  Endothia parasitica protease [
1963 ]-dinas !l 34.000-39.000 ' !
pH 2 25 !



1.2 Pepsin-Jike Acid protease

(soy sauce)

Aspergillus oryzae ' pH 4-4.5
endoprotease ‘
2. Alkaline Protease pH 7-11 it

i
15,000-30,000

Subtilisin I
2 ( Keay 1970 )
2.1 Subiili in Carlsherg
Linderstrom Lane & ottesen 1941
. 1960
(Detergent)
Subtilisin Carlshere Il. Jichenii orinis
pH , 10 pH pH 5-10  25°
1 274
Ser 221, His 64 Asp 32
} 27,000 Diisopropyl

fluorophos))hate (DFP) Phenylmethylsulphonyl!* Juoride (PMSFM
( broad specificity |

( }
1 B.puniilus IMurkland . Smith. 1971)



2.2 Subiilisin BPN
Bacterial Protease Nagarase rra
. 1954 Hagihara 1960 ottesen B Spector

Bacterial Protease Novo

? amino acid sequence Subtilisin BPN (Smith (
,1968) Subtilisin Novo
t275 ! ‘homology)
Subtilisin Carlsherg 58

Ser 221 His 54 Arg 32

m y? pH Catt Subtilisin
Carlsherg , Subtilisin Carlsherg Subtilisin
BPN "

3. Neutral protease pH
A Bacillus

subtilis, B.cereus, B.megaterium, B.stearothermophilus (Keay,1972)
B.thuringiensis < Li hYousten, 1975), b.puniilus (Tran ohau B
Uranek, 1974', B.thormoproteoiyticus 'Thermolysin) (Keay h wildi,

1970 . B.polymyxa (Fogarty B Griffin, 1973) B.polymyxa,
B.megaterium, B.cereus, B.thermoproteolyticus
B.subtilis

Stl-eptomyces naraensis (Hiramatsu , 1967) ,

griseus (Noinoto B Narashashi, 1959) P.aeruginosa (Horihara B Tsuzuki,



1967) Aspergillus oryzae (Nakadai , 1973)

(Physical & Chemical Properties)
Lo 35,000-45,000

( Ultracentrifugation B.subtilis
NRRLB 3411 , B.subtilis var.amvlosacchariticus Thermolysin
B.thermoproteolyticus 44,700 5 33,800 37,500
(Tsuru , 1966 ; ohta , 1966) D.Tsuru
(1965) A L autolysis
B. subiilis ' '
Sedimentation equilibrium full speed sedimen
tation run I
autolysis
native intact enzyme
1 I
) ' , ' B.subtilis NRRLB3411
. 325 <Keay & Wild), 1970)
N C Yo ' '
N B.subtilis var.amylosaccharitieus
(D.Tsuru 1966) B.thermoproteolyticus
- - - 4

B .subtilis NRRLB34LL B .subtilis var.amylosa



chariticus J B.thennoproteolyticus ? 1) IKeay a
wildi, 1970)
metallo-endoprotease
[ '
o Zn+t ? Intt o Thermolysin
(folded) 2 lobes (deep cleft)
( Matthew ,1977) ( 1)
Thermolysin (binding site’ b
(Morihara  oka, 1968) , Intt
] (conform ation)
Intt (stability) (Weaver
, 1976) In+t
EDTA Intt
(inactivated) Intt 1
(reactivated) 40-80 y Indd
(D.Tsuru 1964) | Znd

E.subiilis NRRLB 8411,

aipylosacchariticus 1.4, 1.5

! 2 /
"

B. amyloliguefaciens

/ 4

b.therinopn'teolyticus,

B.subt.ilis var.

1.5 |
(Keay k w ildi,1970)
!
Cthermoproteolyticus

] Ward, 1988"



Eaey .wildi,1970)

B.subtilis NRRL B3411 B.subi.ilis var, Thermolysin
amylosacchariticus
Calculated from Calculated from
Found data of McConnb Found data of Ohtac
Lys 17 16 17 12
His 5 5 5 9
Ary 8 8 9 10
Asp 48 48 49 44
Thr* 29 29 3l 24
Sor” 31 ") % 24
Glu 21 26 26 21
Pro 9 11 12 8
Gly 30 29 30 37
Ala 28 21 28 29
Cys 0 0 0 0
Val 19 19 17 25
Met, 4 4 2 2
Ile 13 14 13 19
Leu 21 20 23 17
Tyr 22 23 24 30
Plie 11 11 10 10
Try 3 3 3 5

Serine and Threonine values are extrapolated to zero hydrolysis
time,other values are mean of 24,48 and 72 hr. values

McConn , 1964

ohta. , 1966



B 1 Alntl;Uni 1'  Tlienaolys3)
IMatt.hev, 1 )77 >
[ 1 - - ~ 1 A (I [
) ( @ 4 ! I



B.subiilis pH 7 25"

24 80% 90%
0 15 afin )
Thermolysin B.thermoproteolvtiCUS
50% 80° 1 (Endo,  1965;
Ohta.  1966)
Thermolysin
/ <Aunstrup, 1980) Ca** 1
Cat+ 2x10 3 : aut.ol.vsis i
(NcConn.1964) Ca inactivated
EDTA 1 reactivate Zn''<Tsuru » ! .1966)
o . (Enzymic Properties)

metal Joenzyme

EDTA, O-Phenanthroline, Dithizone DFP, lihydryl
reagent. Soyl>ean trypsin inhibitor potato protease inhibitor
Yasunobu ). (1964) ¢ ",

38-82°/ Zn++,Co+H Mn++ b Ix10 ¢
I
treat
! reactevate (Tsuru , 1966)
T | \

C bulky amino acid



10

Matsubara (1969) Thermoly

! N
B.subtilis

(Benson h Yasunobu,1968)

(insulin chain) B.sutilis (Feder
Bi Lewis , L1967, Morihara , 1968 5 Tsuru f, 1967),B.ther
moproteolyticus (Matsubara , L966; Morihara b-Tsuzuki1966) 8.
megaterivrn, (M illeU Acher, 1969) A.oryzae(Morihara L 1968)

His 5-Leu 6, His 10-Leu 11,
Ala 14-Leu 15, Try 16-Leul?,Gly 22-Phe 24 Phe 24-Phe 25

! N

| I | (Boyer. 1971

(Ward, 1985) . L ,
Yeast extract
B.subtilis cracker)!
biscuit I !
(Barrell., 1975) (Lipase)
| ! (Godfrey,1983)



subiilis

0.1¢

1989 '

TISTR 25
B. Jicheinlorims ATCC 21415

! >
HE ' 300
13
: |
L (
2.
4. )

(

. 1987<

11
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