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VEVEMME MR Oceanobacillus iheyensis D7 a7 —X « +FT57 4 2 VBt %
sma—=y7r70L. KIBE B I W Brevibacillus choshinensis TR X7, B
choshinensis CREFRBUIKI LI=D T, R L, EARWREBEF(LFIEE ZHRET L
A FBHH N 10-11 7B IMET T 7—ETh Y, f K EE L 60°CT
HoT-, F7-. Chromohalobacter salexigens oYW —FT7 A VBt Er/a—=1
7L, RKIBEIZBWTEDRBLZRAT & 2 A, RBEWN TIEATEHER O 7 0 BI-CRE]
L, ISR ORI IZ T a7 Sniholc, 22T, R LT el —E 7
A T OIEMACIZOWT in vitro THET LTz, —, #EE v I 00 0B S i
HERAEFET D a-7 I 7 —BIZOWT, AREEEIMMERRZ /2L 2 A, 7 rrR/L A
MV o 7e BIZE WM EZ 32 & 28I LTz,



1. %%

[l

TaT T =B, BAERE - BRI - REMRN R EEREMICHERBRETH Y .
PTHIFIA eI —FTA T o b b TN SN TNLE T BT 7 —ED
RETH D V, WIBBRETAMIX, WE AW A R TE IR WVBIREREE T4 & P < FiEkhE
NEaeFioTEY | ZOEET HEERITZNENOMBEREEIZES L CRWEE®Z ~T
ek, EENFIRNSER SN TWD P, CRIBREIEY T H B BRI
#HEE Oceanobacillus iheyensis & V4TS A E Chromohalobacter salexigens 23 £F->4F
TALV Y —FETA VNI OVWTEDERMNFIMEEZ AT, 27 nT 7T —EDH
BFxa7m—=7 L . RIBEICBWTEDORBZ AT, £z, Rl EFEF I,
REAEFE - REFEOBENMNETHLIOT, BEAEORELEERE LTERE I T
% Brevibacillus AR Z AT L C, MR EEROMNIZDI L P, +FT7 4
[ZOWTIE, R G R, AR RBER LT E 2 T Lie, — . AHEREH
KOEIFEHE —F T A > F, KIBEICBW T eI TCREIZHIH L, Y77 —t8
T —MRICAEEZR 7 e B THBL L IEHR ORI e 2 SIS S, ZOMFE
PO 7otv 2%, e 77 —EORMHICEW TS TEHETHY | DR =X LI
BLRIZE, T2 T MM SEM~DF ut 22 BE L, IFERE S E RoT 7,

F 7o, ZEMEERITHRD TEWIHEZ R AR OREIER L, s A0 D
OB LT AN AEFET D o -7 2 T —BIZoW T, AEIAEEE FICBIT 58 L
BER OS2 PR T 2 BT & O ARSI 2§~ 72 & 2 A @O RE 2 iR
. SHEIBICELWRFHC LY . EEREASHfFSNLD,

2. E&

2. 1 HREEEH

Oceanobacillus iheyensis (%, BALFIFIEFT A AV YV —2 & Z— (CM) »DHEEA
L 7z, Chromohalobacter salexigens /%, NCIMB (National Collections of Industrial, Marine and
Food Bacteria)/»HHEA L7=, o-7 27—V &2 AT DI HEMER . #28, #79, Kocuria
varians 1&, BEHFEREE 2 0D 0B LIS RERTEEN D, 2% TASAEET
Nutrient Broth- X7 L — s 2 HWNTC, o-7 I 7—BAEEIZL D0 —EREEEIC A
7Y —=v7 L THE L,

KRIGEIEL, LBE#IZ HWT3TCTEEL, 3 F 714, —FT7 4 o a2REAE
PE S HBRICTIX, 18°CTHs#E L7z, Brevibacillus choshinensis X, TM # L < (% 2SL 551
RV 3I0CTHR#E L Y,



2. 2 BEERIEMRIEE

a7 7 —BIEEE, KIRE 1%0 8 B A & 0.1 M IREEFEENK pH10 (5T 14 > v
DOEA) H LIE50 mM U > BRREMETIR pH7.5 (Bh—F 7 A > > O5E) Tl & 30-60
S BOR S AREE 10%0 Y 7 m aFigE 2 IR 5 2 L TRISZIED, £ D% L L
T, EBARICEM SN OWRSEEE 280nm ZHlE L CiEtE e Lz, £7VF 74
T DEEE, 1A TR A TE I N-succinyl-Ala-Ala-Pro-Phe-p-nitroanilide & f
W, MR, IEMERORY 77 UAT I RV (Laemmli BXIKERR Y 006
SDS &R\ ) THU TN EGEEL, WEA b LIXE T F U2 EH Lz McEHE
L7z, BUOGERT X R7 7 v 7 THAVNOERAEZREL, 7'unT 7 —BIEETHfR s
HS< TR FEHRHBELE, -7 I 7 —BOWEHAEIX, GkEE
Gal-Glus-p-nitrophenol Z H\W\W\ 7= tax v b (L-aZHA - TI7—E7 v&A1) ZHO
72

2. 3 BROREH

His-tag I L7=HF T4 v v B L O —F 7 A T > 1%. Ni-NTA # 7 2 (Novagen),
#, L < I His-Trap FF 7 A (GE Healthcare)z FWCTHEL L 7=, 50 mM U BRAEE 7L
PH7.4, 0.14 M NaCl CHIEFFRIK 208 L, [FFEE C Pk L7z BReh 7 ST 72,
[FIRR R C e L=, 20, 50, 100, 200 35 X T8300 mM DA 2 &Y — L CIARH L,
W — % SDS-R U 77 VLT I R VESVKEN(SDS-PAGE) T/H#r L 7=,

a-7 27— OREIL, TF A MU BT A(GE Healthcare) Z v 7=, 552 Lg%
BEHOLE1E 50 mM Tris-HCH FEFEHR pH7.0 T 5 524K L, [RIREMER C Pk L7=7 %
ANV AT BTHNT e, KL EE L%, 100mM <L h—Z2 Ta-7 2 7 —EEEH
L7z, H5H1100 ml DL EZ LRS- 25 A1%, BC 80%A3fIfiZ 2N 2 C, &HE % it
LIS ZivE RECRREIR CIE% . 7 X A MY U T JTENT  RERICEH LT,
R/ % — 1% SDS-PAGE TH#T L 7=,

2. 4 ZFofh

SDS-PAGE 1%, Laemmli ®5iE% H\ = Y, faietix, HsE % SDS-PAGE 12
BT, = bobrn—AIERE LD B, it AF VU Z THR——FF o ¥ —
PEAKRZ AW TRASEZ, EAEOERIT, BCAE ), & L < 1% 280nm DU
FEARE LT,



3. R -E8

3. 1 Oceanobacillus iheyesis Ei3k#F Z A 3 22 & Chromohalobacter salexigens
HRP—ET A VU ORBRLERE - KR - HERE

Oceanobacillus iheyensis 1%, P4 o G ERHERE KR 1050m 2> 5 IEE S 7 HEFEY) K
O BES I IE T OV UM - EERHEMED 7T AGTERIE CTH D O, AEIE, pHI.5
T NaCl JREE 0-18% CAF AIRE Th 5, AR IE, pH6.5-10.0 O#iPH T NaCl JREE
3% THh D, ABHIREHIHIT 15-42°C T, 30CHEEAEBIRE ChH D, REDT ) LT
THHE Y, ZOREO 0B2598 BinT-1d, XKL I<FHESL TS rT T —F
T& % Bacillus licheniformis 1k D F 7 A 2> Carsberg (UniProtP00780) & 1=\ VAE R4
ERio T (MHEO—RIEEZ T 5 & 4% —D 7T X/ fE, 78.8%NHMEDT I /
oo TWnWD) 2 FIA4 k7T T —EBTHLZ ENRBINT

(Oceanobacillus iheyensis subtilisin-like protease, OihS & £ f+H1F 7).

Fig. 1 1%, QihS (0Oi) & Bacillus licheniformis(Bl)Hi kD% F Z 1 <> Carsberg O — k1
EEH LD THD, F—7 I/ BaUATHATH D,

0i: MrsK FGGHDALBEIFLYVT S PLAT DAAMDRNNG
Bl: MMRKKS FWL-GMLT

56

vV 42

oi:.w'.."f
Bl: ¢

Oi: PNYILNATYTPNDFFFDISYQYGLUFTSETTSAWDVTTGNSNQL-VAVILDTGVDYNHEDLD 174
BIl: E[JEU"IHEE;’&%:’,}TX"* P==-=-=-YGIPLIKADKVQRAOGFKGANVK-VAV--LDTGIQASHPDLN 148

VAGTRRAETNNGLGIAGVAPDTSVLAVIOVIDSS| 232

VAGTVRALDNIT-GVLGVAPSVSLYAVKVLNSS 203

Oi: DKT ILjGY-NFVINNN-YNPIDRNGHG
Bl: V---VGGASFVAGEAYNTDGN-GHG

AAGNSSTIS 292

Oi:[GNGS LANTVIDG I]I YA DYIGAEV INLS LGCNCDTQAME DAV DY[RW DN
Bl: GSETYSGIVSGIEWATTNGMOY INMSLGGPSGSTAMKOAVD A

AAGNSGSS 263

Qi: TTFEPAS----[YDNAIAVGAVDENNNIASFSNYGRWVDVTZ

Bl: GNTNTIGYPAKYDSVIAVGAVDSNSNRASFSSVGAELEVMZ

AGTYPSNRYVYLSG 348

YSTYPTSTYATLNG 323

Oi:[TSMASPHVAGLAALLASQGKDNSE--IRSSTENTATP I SGTGTYFQHGLINS FORVNY 404
Bl:[TSMASPHVAGARALI LSKHPNLSASQVRNRLSSTATYLGS S-FYYGKGLINVEARAQ- 379

Fig. 1. Alignment of primary sequence of subtilisin OihS and subtilisin Carsberg.
Identical amino acid residues were boxed. The cleavage sites of pre- and pro- sequences were
showed with triangle and arrow.

Bacillus licheniformis(BI)Hi kD7 Z o« 2 > Carsherg %, prepro-tF 7 1 > & LTA
AEE ., pre FEANCHE N TEHITIZ pro-VF T4 2 & LTHWS . S BIT pro
BLAIREI ST BV F T A4 o ziEH b S b Z E R8s TV 5 (pre, pro



BAN OO T A2 = & REITTRLTWD), BFIOMEEIPEL V| OihS & [FEFEIZ prepro-
—pro-— RVl L e xn, I ks s E PR se (Fig. 2), Fig 11z, —
WRELS O T RBGIMRANL 2 Bl AR =AE1 & RETT/R LT,

[ .'.-'J ] 273 ‘ His-tag
Pre- Pro- Mature Subtilisir
# Processing N\
pre pro l 0ihs His-tag Pre-pro-QihS-His
ﬂ Secretion
‘ pro ‘ oihs His-tag Pro-OihS-His

ﬁ Maturation

{ pro [ 0ihs His-tag  Mature OihS-His J

Fig. 2. Illustration of OihS structure and its putative maturation.
OihS was expressed with His-tag at carboxy-terminus to be purified efficiently.

O.iheyensis Z —AMREE %, B oS N7 v 7 7 —BiEtEL2 7 VIEIC L
BIEMHNE & IE MY s TR U7z, Fig. 3(CAEB AR (EHR) & 7o 7 —8iE (i
) OHERZIR Lz, AFIX 12 FFETERIRBIZAY, —Fh, e 7 7 —BiEHIT1
EMEE TlRA IS, FRE L,
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Fig. 3. Growth curve of O.iheyensis and time course of protease activity found in the

culture medium.
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O fHIRME R o0HT LT, IRMEIC K 0 R DA Ul T B L v ol L=, bk
2B 43 % lane L(S)IZ . AEMERE 5y 4 lane 2 (P)IZIE L TG MR/ R %_"&Ed L7z (2881
FEDOT MZHKE DIEFE A RARHSNONZ 2 TE, AT 0L o, Ny s n
A, N RPEOETERDENTND), @O FHEBICRVIEIED S RRERSH Y |
EVORRESy (KD I AROT e T T —BONRY KRB ST, lane 3 11,
WIHEIZFEICFEIR 35 23, KIGE THBLL 7= OihS T 7L (41 &4 E 30,000 F2E)
ERLIZBOT, 202 E LD Zo82 KA, O.dheyensis 235 HH 23 EPE L 72 OihS
FaF 7 —EThY ., HENCAKEIT OIS 7T 7 —BESWAEEL TWDZ EDNRS
iz, 72720, IEETIIHRHTE 7228, ZOF EFTIIAFEENMELS . X o\ 7B T
IHHRFALLT LW S D7 EpER TH - 7z,
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Fig. 4. Active staining of protease activity.

Z ZCWRIZ, O.iheyensis AL D EEERB Y 77 A DNA R L, 7/ AESIEH

%Z % L IZ PCR ¥ OB2598 i&{n 1 (OihS 7' v 7 7 —BiEis 1) OnltaziRkAri=, =D
T A DERODHEE SN DR SO DNA B 23 8iE T & | RS 2T E L &
= % OB2598 S5 T (4R 1215bp) MAVBECTX 722 & SR T X 72, WE T RHER %
WBOLHIZH T FT RGN TN D KGE & 18 EICHWD 2 & 2377, 0B2598
Bia 2 KEBE pET BB 7 ¥ —icr7a—=v 27 L7zn, ZOBEHW 5 BaFHEk &
LT, &K prepro-type (£F). pro-type, sEVE type D 3 FEEHDIBIAR Y & — A A EE
L7z (Fig.2 o7y 725 AsMR), 20 3FEOREHRY ¥ —% KIFHE BL21(DE3)
BRIZEA L, mmm%ﬁ%ﬁﬁto%@ﬁﬁ($BMGaéﬁmszﬁﬁ
FPRAR L U TR ESE5E., OIS # X7 R RELCT& 725 (Mature C, S, P, %
F) #%a7e i’ DIEME A FF2 700 (Actlve stain M) REEMEOE A E U TR RTEEE
\ZJRTE LTz, Pro-type THRIELIEGE . AL, IEMEEL BRI T 7‘_75>



P2 DR BLEDSRE)N T, # 2R 7 B TIIRIHBAU T THY | ERICHZ 5 b
DTIX o7, SHIZ, prepro-type (0ihS &) ORILAZ AT, RIFHE 2 #H1 T
TCEZ D EOAEE P LE S, AEYIIRE CERhotz, ZTOBBIX, A
WD KIGEE O 0 AR AT S OB T “GEE->C7 LEW, HOAFERMZAOND b
DT, MOBIARTEH LIFUIRBIEINAIFRTH D, LLEOERNG, TA, 7T A
Bt kO 7 e 77 —B % 7T AR THOWRBLSE 2 DI, [RARSH 5
TN, TT NG EEE BT e fE EICH W W BRERADL Z L L,

(kDa) — o (kDa)
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Fig. 5. Expression of OihS in E. coli cells.

Y

FOE—5— W sE2Sl W LU ILES) }'

pBIC R4 48—

P E

Fig. 6. Expression vector of Brevibacillus choshinensis.

Brevibacillus choshinensis 1%, HAR TR SN ENT-Z VXV EWEREFETH Y,
Ira—= FRBBFIE LR CAED M TE SR TH S Y, Fig. 6 ITRB~7 ¥ —
PBIC DffiE 2 TR LT, BRI D BRKHIO 2 ;5HIZ pro-type OihS BInF A HfiA L
FEH~ 7 % —pBIC-0ihS-His %4t L 7=, = #1% Brevibacillus choshinensis (Z JE/E#in#a L |
3 0°CTH#E LT, HHPICWIEBLE LIz OIS % v /37 B & 438t Lz,



Fig. 7(A)IZ, 2 4 WpfiEs &% O EiF D SDS-PAGE %/~ L7z, Lanel 3= b —
JLC, lane 2 3B Z —pBIC-0ihS-His # JEEHA#L L7 DO TH H A3, lane 2 I[ZKH]
TRLIEFHLWZ LRI R2ARBHBHTE 7o, 20X 7R T 5720
W2, B EWEAE NIENTA T 7 4 =7 4 7 DTHNT, WE LT X R THE A I X —
VIR LT, R HEZy D SDS-PAGE %X 7 (B)IZ/R L7z, FO/N2 KA B0mMM, ko
NURAY100 MM A XY — LTI ENTZ, T O/ RAREL L 72 OihS BE & X
JETHDH I EEFEHTLEDIC, it AF V0¥ FHIRC X DBt 21T, fER
% Fig. 7CIZ/R Lz, WAy Rdpie A F U U ¥ ZHURICEOER L TERED YN
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Fig. 7. Expression and purification of OihS in Brevibacillus choshinensis.

MR CT& T, DFENSEZ T, LD KA pro-0ihS, FD 3> K73, 5#VE OihS T
bHAHHEEZ BN, LD/ RE Problot BEICERE L, 7 2/ BEECSI AT EEE IS T
T, NERENHOT X/ BELYIZRDT- & Z A, AMDRN & 720 TS 4u7- pro-type
OihS DN RIHT 2 / BElcH | & —E L. Z D ED/N KA pro-0ihS TH 5 Z & 23FEH &
Niz, £z, FONRY REEERGETT 0T 7— B2 R Lz & 2 A, kN
U RBELNZNEMNSLID OIS TH D Z LR TE 72, 72, pro-OihS [T L
BY T 7 —BIEEII RS R0 0T,

Ni-NTAZ T L2550 mM A I &Y — /L2 LIRS 5 2 212X v, EMER OihS 23
B TX =0T, Z07aTF 7 —BOEKRALEEREL SIS & 7,
B SO pH 1%, pH10-11 EBH ST VA UM pH CTOIEMERE LS FT VB ) T a7
T—EBTHLZ NP LT, £io, REMUSREL 60°C & m <, BRENZ &I,
37°C TORSEE L 60°C TORINEE D 2~3% L2/ < | SRWVIEERFEEEZ R L, &
ZTC. ABEROBLZEN AT, KiEFE % 40-00CHEEE T 0 MBLE L, 2D
BIRATEEZE Lz, ABERIT, 60CUEE THEETHY ., TD%, BUIE Lz, =



DI, 2mM O Ca™ A A 2R 5L, 1 0CLEMHML, TOCETIRTLETH D
ZEDRENTD, S HICEEEZ TS 72 0-1.0 M @ NaCl fF7E F ¢ r 7 7 —EiE
PEEPE LI E ZA HIRED EAIZE 725 T, R2 ITIEMEIFFRE v, RO
TR LN oTz, T2 L, ZOEOAEF R 0.5M NaCl #i2£ Tk, 70% Di%
e RFELTWE, BiIZX2EEHEFE. £ 7 0 EE
N-succinyl-Ala-Ala-Pro-Phe-p-nitroanilide (Suc-AAPF-pNA) T, X VB3 T, 0.5M NaCl
IR Tl RITIE I E S vz,

(kDa) (kDa) 150 98
97 -! 100 .
- 75 .
66 1
el 50 4P
|
45 -
-
: 37 -
M
31—
1 1 25/
20
215 |
- =
24 hr 65 hr
(10 pl) (1 pl)

Fig. 8. Large scale culture of cells in Fed-batch jar fermenter culture.

BROTIEE I S e o T2 b O OB R ET, T A B VDT a7 7 —E D4y
WIHEHL - RERUCR P LT DT, REAEZDIS LT, Yy —T77—A X —%E Rk
THAEERSZ, 3V —y—0Vr—Ii2 ) =¥ =0k A, 6 5Kk LT,
24 WG TR (E1) L 65 MERIEGIEHE (F7lX) O3 % SDS-PAGE IZA2 ), £
WA Fig. 8107 L7, /8 RO S CRBURIIRAHEL L7z & 25, 2 4BFRIGICIL,
pro-type OihS (1 P)73, 200 mg/liter, AR (JE1 M)7AS 80 mg/liter, 7= 6 5 K4
IZi%, pro-type OihS 23, 3 gfliter, FZ3 250 mo/liter DFRBETH 7=, 6 5 FERIE/
2 4 BRI O HE 1% pro-type 73 1 5 % BREVHI S 3% L 72 1 | 2 OEF#E41E Tl pro-type
DEFED., pro-type MO R ~D T aw L v FOME L 545 R TS Z L2345y
STz, —HRIT, pro-type BRI~ D T a L o L H H OSRIEVEIEFEL TV D
TENGoTND, KBEED T 0T T — VIR, i pH 23 10-11, il b IR 23
60C T 0, A5G (PHEIE, 30C) 1. = ORGEIFIERIED B KX < MR
THY, 20T oty ZHENEL . protype RERLI-bDEEZ B, &
% pro-type DOIEMALEIEZRE LSBT D2XENDH D05, THMERL LT, 20
pro-type OihS % > /X7 B & # /8 L, in vitro O EBRR THEVR~DBRH 2 ]~ 7=,
pro-type % pH10, 40°CTA v =~—a > L, protype & HAVEDSEE &7 b



A A UF o= g VEERITRATE LT pro-type 23 L, ZAUCEE o TR Y
M2 50, TAHY RN T, #HOEE T pro-type 7> b R ~D 7 1t
VUMD ERT I ENTE R, protype Z REICKERCE UL, HOOMEN
FUWESER I bREPES THLELEX LN, 5% 7T a7 7 —EBOH LG L
ELTHENLCEX D A[REMEN & 5,

YF T4 ERRRICEENICHH SN TN D Z o T B fRER Yy —E T4
[ZOWT b AR 2 F VT 7=, Chromohalobacter salexigens @ %"/ 2 DNA % §#
BUZLTPCRIBICE DS —FT A VBB T ZHE - DHEL. KIBERBLNY ¥ —
PET20b (27 n—=2 7 LTz, ZORBERT X —% KIGE CRELSE 5 & CRulC
His-tag 23N L7z 7ot —5 51 v -Histagl ¥ v /N7 BEBEHEIEDHLZEMNT
&, SHIZNIENTA D 7 MC XD ISR TE 213 TH 5, FEBRIZ, Fig9 IR
TRLEEIICE, NNTA DT DIZRAE L, A IF Y =V TEHINDLKRED/ R3
R c&7= (Fig.9,EL,E2), ZDONX KR prooHS— 742 THDHZ LiE, NK
ST X BERC AT CHRERR L7z,

CS FT WIW2ZW3W4 WoWe WTWBW9 E1 E2 E3 E4 E5 E6

(kDa)
974  wy——

Fig. 9. Purification of pro-thermolysin-His-tag expressed in E. coli with Ni-NTA column.
CS, crude homogenate; FT, flow-through fraction; W1-W), washed fractions; E1-E6, eluted
fractions with imidazole. Pro-thermolysin-His-tag was shown with arrow.

TaBlt— T4 U, REICHRI N Z S1E, KIBEEERNORRGREE I,
Tall—E 74 VDL —F T A U A~DIEHAEBIE Z SN E AR L
TW5, HHEMEEORBESRERO T, B L7 el —F 5 (2 12 NaCl 23 L <A
VFxaX—varlizbllA e U IRNREID BRI —E T 4 VU RN ELR
77

10
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BT D0, hEA UERFICHNC, s 7 —BiEEERE LR A Fig. 10
2R LTz, ﬁ‘imb% AR —E T4 U BEELSE, MBS ERIGSETE, K
IS DRREMORTF Fa b 7 oo BRGNS ICEI L, WG 280nm DA %
WEL a7 7—BiEE Lz, 30 ng £ Tr a7 7 —BE&OHMIES T, B
WIEMEEIN L, AN T a7 7 —BIEEE R 2 L GEH s v,

: /

LI
[

[T

N ]

absorbance(280nm)

S
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10 20 30 40 50 60O 70
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Fig. 10. Relation between enzyme amount and activity.

Atk OB Z MO & LTSS L OS2 S HICFEICHRET L, 77 7 —8 o8
L W& ER R BEE T IE 2 R L7z,

3. 2 [FEHe-7I57—FPoOFEEEREREICOWNT

TTICFR LT, TASBAEZEHELETL— b R ENT e —Z2 I LT
EMRBEE IN o-TIT7—BEAEETIHERE A ) —= 7 L, mWAEER
%77 L7- Kocuria varians 55815705 o -7 I 7 —P AR L THRE L2 7, SRS 5
ATV == T HRFERL, Hizlla-T I 7 —BOEERNE 2 HEZ OBEL,  #28
MREHTIRE LT=, 20D 3EED A % 2 M NaCl % & e Nutrient Broth 5531 CHs 28 L |
FTOEEREEET XA N AT LT, ~TREROATa-7 I 7 —E2 8- TR
L7c, Z ORI, WER@E Lo BT R FIETHY . 5% 0
AW E S TREBRFREB 2 HND,  Fig 1L ICAFIETHER L2 3D -7
T =B FTOELKENEZ R LT, #76 MENAEET D -7 I 7—BIX I TITHE L
Kocuria varians 130D o -7 X 7 —8 LFLL L T, 2 FEHO » FRNTFET 2 2 &3
Uiz, =77, #28 BRIk D o -7 X 7 —BIIH -7 TH o7, AT 0N &I, W
T 98 kDaFEE Th o 7n, AEFFHOBEFENS, 2V H 2T, ZOH -7
#28 FRHSR D o -7 X T — B ORI 2 772, AlEld, K EIEE A IR L7220
BOKMEDBR D TR W) 2RI, 7 m e RV A ML (R UL U EIRINL T

11



TEMEIC X A EBAHRAE = LIZ LT, #28 BEDEEEE FIEICKEESMM L2 b X 91T
CaCl, Z Iz, & 512 20%RE DR AR EEZ M L, 200C T 1-22 B A > F =2 _—
2 LT, BAEEEEZE L, ZOE%E Tablel I2F & o7,

Fig. 11. SDS-PAGE profile of purified alpha-amylase.
MW, molecular weight marker; E1-E3, eluted fractions. Alpha-amylase band was shown
with arrow. Samples, #28, #79 and Kocuria varians, were shown in this order.

Table 1. Alpha-amylase activity after treatment with organic solvents (20%(V/V)). The
enzymatic activity after one hr incubation without organic solvent was used as 100% activity.

AT iEE (%) iEE (%) TEPE (%)

XA 1 Il % 3 IRffH& 22 IR #%
AN 100 100 100
Juan 4L 98 95 100
rr= 102 98 100
A 100 100 98

oy he—VERE LT, #28 ROE#EK % 20C T 22 Kl A v F 2 _X— g LT-
ALK TEMDIKETITRD b o7=, Table 1 I/ LRI, Zuua 7 3L A7




EDOFREEEAZ TN L T | IEEOEBNIRGERAN T, W OB b &
PezoR Uiz, Atk ABREBHREE, # o/ 7 B, AAPERFH], BNREE 72 & ORE St
EEMSE. EHITREVWRETHRE LW, £70, 4%IFK LR 2 GBSO
MNRERGET 22 LNEHLEZ DN, SROBRFRETH 5,

4. BiEE

ARWEGE % Fhi T DI H T2V DAEMEIENY 7 A B2 R L 0 AFEBh Az W e
EEE L, DL L T £,
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Subtilisin homologue gene of halo-tolerant bacterium, Oceanobacillus iheyensis, isolated
from deep sea, was cloned and expressed in Escherichai coli and Brevibacillus choshinensis.
Highly efficient expression of this protease was archived in B. choshinensis, and basic
enzymatic properties of partially purified enzyme were investigated: it was alkaliphilic protease
with optimum pH at 10-11 and its optimum reaction temperature was found to be 60 °C.
Thermolysin homologue gene from halophilic marine bacterium Chromohalobacter salexigens
was isolated and expressed in E. coli. It was expressed in E. coli as an inactive pro-form. The
purified pro-thermolysin  was processed to active mature thermolysin in vitro.
Alpha-amylase-producing halophilic bacteria were isolated from soy sauce mash, and organic
solvent-tolerance of alpha-amylase was examined: an alpha-amylase from strain #28 showed
distinct tolerance to several organic solvents.
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