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Zortg 0|83l MBS= Acinetobacter sp. Strain JC1
DSM 38030f] E=xlidl= Catalase

MBFE . TP - ZH0*
lMCHSIE O|TTHE MBS}

ESGE ol 43t AR e 7|4 st A3} MFQ Acinetobacter sp. strain JCI1
DSM 3803 EA3h= catalased] 42 AFA7] FubedA EA Veptoy, 25437
Fa R A 27)4H Potzichrl AMT] FIAM FH43] FAE ¥ A i o)
AFEAEe MEF(Catl, Cat2, Cat3)] catalaser} 2439, Catlz} Catd3e] A& ARA
71} g} & Xo|F Mojal gfetor} Cat2e] $4L AAA7]A w2l 2 Wi ehuigic
Cat3 o] M7e] X532 o438t AW wivl P4, dasgt g3 o483ty
AR e AASA] gl X232 HE ethanol?} chloroformo.2 H2§ F AP L
3t4 & v Catl=} Cat3e] #4& AsIgl oy Cat2e §AE A NEFE 4 20mM
H;0:%} 3-amino-1,2,4-triazole (AT)S 2] 3141 W Catl3} Ca3e] 840] 75193, Ca2
H,0,% A ERA=IN) AT 488 dbx] gl Catld 80°CoHA 137 dAME
FdAx FAL Jehigl e}, Cat29} Cad= 60°Ct 70°CAA 18740 Az ¥ Z2t g4
A4 stgic). Cat2 catalase ¥4 9] peroxidase2] 4% Jehigicl dFdAe] FA4E Ax
X=3oAM AAAAG PAEE= Ca3E A AAFY Cad2 A7l 150,00001 92,
63,0002 2718 713 F/42] FUR 2992 7= slgden, H,0, A K.z 39 mM3}
58 mME JEsT) AAE B §AS 918 HH pHE 7.00181 00} At o2 pH 6~994
vl & BAE Jehidch AAR E40) HHEEE 40°Co] 2o 20~50°C oA v) =@
A€ VeI, 30°CAME 608 F AWl A AAEHA] guUdrt. AAE Axe
ethanol®} chloroform Mot <tAHHG o 12mM ATS 6.1 mM NaN; ¥ I mM KCNoj}
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Abae E7144%A AR M glelMde
e F83% 840 g2 = o] Ak} kAo
& superoxide anion (O,7)olvd FALEE4 (H.0-)
¥+ hydroxyl radical (OH:) S22 #i=lo] A4
2] DNA, RNA, @il 53} whgghozn &
Helg XA 4ALEE HaAYgL EE
AR Aol AEL S35 2Hshe § AP
&4-8 §J3171E Feh(3-7,15,21,26,27). o)9 e
8431 Akae] 540 diAsh] Asleq AEEL
oej7}A] Welzlzhg ztER Qled, 2 F H.0.e
catalaseo] o3 B3 A4z EHFHAY peroxid-
aseol] o8 A2 o} EAL AFA)TIHA B
APt

Catalasex= LS54 oA HE| n]gEd o]27)
7h2] FHH AEA EHEe. 2 Folle o
F2-o] FAEY vl Bl HAFHL M2 FEHA
EAL 7HR A e AAEA] catalase @A eR
£ typical catalase®} catalase #43} peroxidase &
3¢ 34 7¥x32 9l+ hydroperoxidase (catalase-
peroxidase) & F71A #3829 catalase?} EA32
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432 (13,19. 20, 22, 35, 36). B7F=] 559 v] A Eoll=
F71A] o]4ke] A2 o} & catalasest EAFH= AL
kel 2] gk (8, 10, 11, 14, 16. 20, 28-30,40-42). L2{r}
N AE, B3] AFEL I FTFe A g HE
2 A5 e oo R vlFe] ] WA
catalase?he thE £579] catalaseE © 7122 Y&
7FsAel 23] Ak

Acinetobacter sp. strain JC1 DSM 3803-& =
ElA Feld 374 dAkslebs (CO) AbshA|#F 2.
2 #7182 EE€ COE #4d% oA ¢ stagde
2 olgsle] A 4 Qri(9). COARAFE-
gk A7t dAfe o] AFEe COALE7|zHe
A, Azt o FapgEsEel Swolx] gestn
AR A Z 7| HFol Solg EAgAEHE
A o]5g Ao gF catalased] i ATE
Pseudomonas (Comamonas) compransoris& A2 2
g adrelole AFEch(24,33,34,38). wpEi B
Aol A= Z7]A COALZH|Fo] Z3= catal-
aseol] gt FH A+ EE, catalased] chdAd =t
H.0.2} v] 54338} 7]z}e]] th§t ¥} Z& o]82 E7)
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918} Acinetobacter sp. JCle|l Zisl=  catal-
ased] ot S Feobsta, o] Alfe] TETFE o]
sled A delnt FAEE catalaseE A A 3He
2712 BA4E ZAESICh

Mz o

T W Y

A& Eofo g NE Feldt $74 CO4tst
Al F_) Acinetobacter sp. strain JC1 DSM 3803 (9)&
30°Coll A 02% E53 =+ 0.5% wek20] H71d
A5l A (23)ell AHF3te] v FEAG, AFA] A A
Z& HEFY F 30% CO-70% 5718 EH7I2s
FEshaA el gt
MEZZY M=

A 71AE ol43ld AAstn v Ade
4°Cell A 10,000Xg2 158 &< YAEested =
t}2, 50mM potassium phosphate -39 (pH
70, EESF N0 T AL F RENF L
A Heste] 2 o2 T4k, AQAE-2] (10,000X
g/30 min/4°C)ste] A5og AEFFYOR A}43}
Actk
Catalase @M4=5H

Catalase® #4-e H;0;(e0=436M 'cm™';
18)9] ¥ ARRE vhehls 240 nmoll A8 FH=e]
7ag $3E47) (Hitachi U-2000) ©]-8-3to 1+
7 2Ase] AAsA(2). EELEFEAT H0:
(125mM)E A Egated 30°ColA 3023t W5
A7 F, wbgode] HFLo] lmizk HA HEF
4L HrHee S A AElg el A4
L 12 %59 1 mmold H0E Baskes YL 1
unite 2 FAX8hl I specific activityy w9 1
mg% unitgteg o3t
chigl Hat

Bovine serum albumin-g& EFEUAZ AL-g-5}e]
Lowry S (31)9] byl ae} AFsisict
HI|HE

Vertical slab gel #A& o]8-5to] Laemmli(25)
o] uhyjol wle} AA|skdt}. Non-denaturing poly-
acrylamide gel electrophoresis (PAGE)®] 7d-$-ofl&
sodium dodecyl sulfate (SDS)7} AH7}sl#] & 75
% acrylamide gel¥ AH2-31%13, denaturing PAGE
= 12.5% acrylamideel SDS7} 0.1% (w/v) 8%
gel S AH-stgic}. Ak A&7} stacking geldll &
ol 100 VE. resolving gelol 9l& #i& 150 VE
AdAstA fFRIstd L, dridFel B geld 0.25%
Coomassic brilliant bluc R-250(CBB) $jo®
g A sladct (43).
A

Catalases 4@ Mst7] $8ted & 4485 non-
denaturing PAGE® ¥, gel- & £ 45494 20 m/ol
w23 horse radish peroxidase (50 ug/miy5 ¥
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2k Ao} 45F B Aol A whaistg ok of 7o H:0,
€ SmMe] SA Ariste oA 108 5 A2l
WA g Foll §4L W2]T gele 2F5E FH A
o]% o}&, diaminobenzidine 0.5 mg/m/¢] ¥ 52
ol gAqstsdcl(12,17).

PeroxidaseE ¥4 ASole H444E
non-denaturing 47195 & & F gel& EFHF4
o) 20 m/ol @13, o§7ld] SmM H,0,F H7}3le]
15%- E9F Ap&of W3 F catalase 4G Gupd]=t
43 AAHE AA FYsidt

. 7712042t H,0, R 3-amino-1,2,4-triazole (AT)2

HEZTAL

AZZFZ A SA3E catalased] d§t #7148
vo] Fg FAlslr] S8 AEFZAE 95% (V/v)
ethanol ¥ 99.9% (v/v)9] chloroform3} 10:5:32] »)
2 EH F A4 1087 vortexd oh, &
7]4el2 WA <duAes dAEE (10,000Xg/5
min)3ted A At FEHE Hele FEAF LYo
2 4°ColA 12417 ok FA3 ok FAR AXF
%9L non-denaturing PAGEE 3l ZAgA 3}
Ak (36).

AEFZHol| EAJS= catalased| W H,0,9%
AT <43& A3 A8 AZ23E9E& H.0.9
20mM AT} 235 3FE(ZgANO0Z 4°ColA 3
A7 B B4 oS, ATE AAS] $isle %
FoF4Aog 4°CalA 12413 Bt AFAT ¥
non-denaturing PAGEE 3t¢] &Ag4slich
Catalase®| &3}

Acinetobacter sp. JC10] X538 o]&3lo] JA3
dollgt s catalaseE A S| ¥ ZE I
A 4°CAA Arsigdct. 2Ed FHaw|A] oA A
A Alg 7T3go2HE Ax3 NEEEY 292 mIE
50°Col A 327 dA=’E & YA (10,000 X g/60
min)ste] AFSol-E dgich o] AE e protamine
sulfate S HEFE7} 0054%7F HEE Xgs 2
YA1E-2] (100,000Xg/90 min)& g, A5l HF
Fx7}t 20%7) HI2E FAEE RS AU §F 247
whz|sbgic) o] foi& JAIE-2] (10,000Xg/30 min)
staL, A5l HFFE7t 60% HEF FAGEFS
o] H7iste] 2417 ot WA F FU7 2AFHAA
fAEYse JAAEL A o)A A% AFES
ZFgold] 4} o] AEE 1M AR F] 7}
% 5mM potassium phosphate 589 (pH 7.0)
o2 wlg] H¥2A7l Phenyl-Sepharose column
(3.2X19cm)o €& o+, 0.5M HatEFeo] A7t
% 5mM potassium phosphate $+3£ (pH 7.0)
600 m/E )43l HA £&A7 (94 mi/cm’/hr),
05M 3H4istego] H7kE SmM potassium phos-
phate 28 (pH 7.0) 400 m/¢} &H4tqtR o] 3 71E 7|
218 T 4o 400 mIE o) 4-3le] AR Fe
A F =74 (0.5~00 M)ell ot} 94 mi/em’/he] &
52 4247k Ca39 ¥Ae] Sle £8E& o}
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ultrafiltration (Amicon YM-10) s o2 &3 %,
BEHFEYFE 1247 F4 (500 m/4 33))3l3,
o] AlRE ZEUFEYog vlg) HYAA o
Sephacryl S5-300 column (1.8 X110 cm)ell &2 ¥
BEF93442 oj4sld 7.1 ml/cm¥/he %3 &
A3 Cat39] ¥4 ehlle F3& 2o} o
ultrafiltration (Amicon YM-10)2.2 ¥&% o}2.
BEEGFLo4oF HYAA §& DEAE-Sephacel
column (24X 10cm)ol] €2lx, WA 200m/2] 5
S438dog 423 o}g 500 m/Y EFFEN
238 KC19 AAFETu) (0~0.8 M)l wa} 133
ml/cm*/he] £52 £2A7] F Cat38) @4o] 9l
¥¥-& ¥o} ultrafiltration (Amicon YM-10)%} c}-&-,
EEGFEYoR 1247 Tk F4 (500 mi¥ 33])
F £3Y AR AHEd AARYF Ca3r)
e E3Le AR catalase¥ALS JEE 23
5y 2AYPoR Aokl ofg, 1 Y5 A
719455t GGt o N Halslgct

2 =

MEAIZ[0 UNB catalase2| WY

Zedg oz g gkihgdo g o)8ale AAsiw
U= Acinetobacter sp. JC1& AF437] F7]1614
4|23 F& catalase ¥4& Jehigich 22 o)
BALE AR 3719 AR E SolrbdA] Hab
wolAth7} A 7] F71el A 2Ab7] FolAl ohe oA

e © -0

101 e
aof
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Fig. 1. Catalase activity in cells of Acinetobacter sp.
strain JC1 growing on glucose.
Cells were grown at 30°C in a mineral
medium (23) supplemented with 0.2% glucose.
growth curve (—O-) and catalase activity
(—o—)
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Fig. 2. Activity staining of catalase in cell-free extracts

prepared from Acinetobacter sp. JCT1 growing
on glucose.
Activity staining after non-denaturing PAGE
(7.5% acrylamide) of cell-free extracts (100 ug
each) was carried out with H,O, as a
substrate. Cell-free extracts were prepared
from cells grown for (a) 6 hr, (b) 12 hr, (c)
24 hr, (d) 28 hr, (e) 32hr, (f) 40hr, and (g)
48 hr.

st} (Fig 1), £53-8 o] §slo] Mgt 479
A X3%E4-L2 non-denaturing PAGE® & &Alod
AE 3dE o catalase AL Jehle A
S (Catl, Cat2, Cat3)7} vrebgtedl (Fig 2),
o] o] AlgFo] HAg MEF 9 catalaseS AJAFSLT
A& 9n]Fch

9N Ao w37t o] AlFo] TEFE o8-8}
AAsle 9 Catl# Catdy BE ARA| 7)o 25
WP Cae A7l we} 4EE= Ao}

E2 vehlo, A7) @E Car2 843ty
Aol AAAIZl] wWE AEU HA catalase @A <
W stk (Fig Hat dAjstn gl&-& RoiZc

a b ¢ a b ¢

A B

Fig. 3. Staining of catalase and peroxidase by activity.
Activity staining for catalase (A) and per-
oxidase (B) after non-denaturing PAGE (7.5%
acrylamide) of crude cell extracts (100 ug
each) was carried out using H-O: as a
substrate. Cell extracts were prepared from
cells grown on (a) glucose. (b) CO and (c)
methanol.
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Fig. 4. Acuvity staining of catalase after treatment with
ethanol and chloform (A) and activity staining
of catalase after treatment with H,0, and AT
)

(A) Activity staining after non-denaturing
PAGE (7.5% acrylamide) of cell-free extracts
(150 ugy which were (a) not treated with
ethanol and chloroform was performed using
H,O. as a substrate together with the extracts
{150 ug) (b) treated with the two solvents for
3 hr '

(B) Activity staining after non-denaturing
PAGE (7.5% acrylamide) of cell extracts (150
4#g) which were (a) not treated with H,O, and
AT (a) was carried out using H,0, as a
substrate together with the extracts (150 ug
each) treated (b) with H,O, or (¢) with H,0,
and AT for 3 hr.

AE7|Eof| kg catalase?] WUH

Acinetobacter sp. JC1-& Ex}o] AHslgl 7]Euj
zlof| A ikt & wi Al7}x]9] catalasert
AAdElglonh CO =& oebgg oj&sle] wjokst
A& de Cat2e] Aol FE8|3 o, Cald I3
2L oko] AMFY T Cat3s U3 AR dgke}
(Fig. 3A). °|& % Cat2x peroxidase ZA% v}e}
Hdedl, wgke-& o] 4-3te] YA AF2Q Cat27}
7H4 74gE peroxidase B4 el y. Erg-e
o]-&3te] A3t A9 Ca27} 713 eFg peroxi-
dase?] #4-& el (Fig 3B).
MEZREZMo| Q& catalaseQ KVIRolol st QF
oy

HEFZN2 cthanols} chloroforms] &§H§7)
Hoi2 Hezisled g . Caumd Ca3e) 4o &
odekg whx] ofetert Ca2e] #4-& shds| Abet
et (Fig. 4A)
HEFBUY0| U catalase §Aol Bt H,0.%%
ATS| A&t

MNEFENe
3 S

g

0.2 A8 E el g d. Can2e
AAsld 2, Catls} Cad3e] A
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Fig. 5. Thermal stability of catalase in cell-free ex-
tracts,
Activity staining after non-denaturing PAGE
(7.5% acrylamide) with 100 yg each of cell
extracts incubated for 1min at various
temperatures were carried out with H;0, as
a substrate, Cell extracts were incubated at
{(a) 0°C, (b) 30°C, (c) 40°C, (d) 50°C, (e) 60°C,
(f) 70°C, and (g) 80°C before electrophoresis.

o382 Wigte} (Fig 4B). 183 AEFZAL H,0,
o} ATE FAo A=fe A%, Catld} Cat3e] &
Aol H0,%t Mejstsls wixc} o ZFadidedl,
ol Catl® Cat32] A<} ATq) 23 ANFe
Vehdch ojg} e ML AEZFEFNE ATHOR
A2 PL 729, Catld} Catde] FAol iyt AHA
ZHE gqlsdon, ojnf Cat29] &4 <d3&
WEA] ekgkeh (23 vlAAD.
HIZEEZUHY| AL catalase?] R0 oIt oFy
o

A E3ZN (100 pg protein)g 30°Cell 4] 80°C7H=]
10°C 7244 52 187 433 3 9439
(10,000Xg/5 min)3ts A& A5HL non-denatu-
ring PAGES} 8494 & 3t 7} catalased] #4¢
w2 sbede}. 30°C. 40°C 2El2 S0°C7HA] A28
AlBoll e 2T e} 22 A7FA] catalase”}
= g4e Jehgdeh. v 60°Cel A G AR
AlBo e Cad] 4] AlebAa, 70°CollA A
i A B M Cat2e &8 Cat3d] 8% Ale}zich
Catl & 80°Colx dA48jg& wx F4o) Folaldl
t} (Fig. 5).
Cat32| M|

Ergg ojfstqd AR Algo2ie] dFdA
o] AL AA shlA | mgF o 800 units)
#4& vehdle Ca3§ AA sk} (Fig 6A).
Hrjgl Cat32 SIIX| &4

EXEnt A9 M ARR Ca3s Exjgo)
oelz E7hx] RFEFYAZ 4 Sephacryl S-300
column chromatographyE 433 ¥ Andrews (1)
o] uhyjel] izl FxpFE A A} Cade o
150000¢] B2k AU e Aoz Fol=gck
a8]x Cat3E denaturing PAGE3}itiY 63,000
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Fig. 6. Purffied Cat3 after nondenaturing PAGE (A) and
subunit in the purified Cat3 (B).
(A) The purified enzyme (2.3 ug) was
subjected to PAGE together with cell-free
extracts (100 yg) on 7.5% acryiamide gel by
the method of Laemmli (25) without SDS. (a)
crude cell extracts and (b) purified enzyme
stained by activity (¢) purified enzyme stained
with CBB.
(B) Denaturing PAGE (12.5% acrylamide. 0.1
% SDS) was carried out (a) with 4.6 ug of the
purified enzyme together (b) with several
marker proteins of known molecular weights.

of dldshe shihe] A S A stelct (Fig 6B).
et Catde 4% 3719 299 FAHR 74
o] 9le ez Z2&Frh

w22 B (Kinetics): Cat3e] TAde uhg-8o
9] H,0, %7} 40 mMe] 2 w7b4] 714 &
) 8te] F7}sic}r} H.0,9] s 27t $7h3hd 1 of
Fastgd et 70mM ol4te] FZellM Aol

L2

SPECIFIC ACTIVITY (KU/MG)

0 A 1 1 !

0 20 40 60 80 100
Ha02 (mM)

Fig. 7. Effect of H>0; concentration on the actiity (B)
of purified Cat3.

Catalase in Acinetobacter sp. stran JCI 159

30T n/a\.\, r Q/O/O*—Q\

§ a ~ s \ '5

=600 + f - d \)

-~

E

'>'400 ]

- - -

9 /

200 | 1 L

01._1 A 1 i 1 i 1 1
03 5 7 9 o 20 40 60 80

pH TEMPERATURE (°C}

Fig. 8. Effects of pH (A) and temperature on the Cat3
activity on the Cat3 activity (B).
(A) Catalase activity was measured in 50 mM
buffers at the indicated pHs. The buffers used
were citrate buffer (— a—). phosphate buffer
(—O—). Tris-HCl buffer (—@—). and
NaHCO;-NaOH buffer (—ii—).
(B) Catalase activity was assayed at various
temperatures.

Z7}8kgic} (Fig. 7). Lineweaver-Burk plotg& 3}ed
H.Oq0ll dldt K308 AEd An J5=9 H.0;
o A= S8 mM, EE2 H.0.¢Me 39 mME o}
2342

A pH: YAl 4w pHA0ANAME &85 13
e A 4ska pH 7.00“*1 7tk w5 848 Yeh
Wgdent pH 603 pH80 % pH 90445 A
pHell4] Jehd gh4de] 94% ojate] &4& e
9o} (Fig. 8A).

250 cist et A" Cadd 30°Cef4 |
AlZd ot wbasled-S ol AAgAe] 96%7hA] ot
sladct

AT 5484 AL A3 25 10°Cel4]

70°C7Hx] 10°C 7tA o8 gefrinid Cads) d42
ZHBAE w. 40°CelH 7MY FE G4S e
A3, 20°Ce} 30°C % 50°CA A& &ll%%ioﬂ A vt

RELATIVE ACTIVITY (%)
&

A 1 J

o] 5 10 15 500 100 150 200

{mM) (uM)
CONCENTRATION

[+]

Fi

g. 9. Lffect of inhibitors on the Cat3 activity.
Catalase activity was measured in the
presence of AT (—€—). NaN3 (—@—) and
KCN (—=2—).
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et g4Je] 95% olAtell slltsle #A-E viehigd
o} (Fig. 8B).

71808 ¥ SAHAAEAC I YA a4
AL AFEFENELE o]8F AFHel Hesl o)
ethanol3 chloroforme] &3jt&vlie} 4o SE7}
vortexing¥t ¥, microcentrifuge® 10,000 rpm&] 4
2 5E7 AR st A g EAske Cady
4L Z2AHHAES 4. Fr189E Ay @
240 A4 Aelrt x| ¢dgirh

ATE E28A ZA N Hriste] Ca3e] A&
Z2A3de o, 10mM ATZHAE ATE #H718hA|
%S HETEAHY 90% ol sigsle Aol o}
glgov 12mM oA AT xgAldle =78
239] 10% wivke] FAub Jepydc} (Fig 9A). &4,
NaN3 #H2jAlele 1M "7bel 2a) 30% A9
Ao} dAEHAL, 100 M FH7lol] 23] 95% o] 42
g4o] A=A} (Fig. 9B). 123 KON #$=
10uM XA 10% HE9 "FAo] A= w, 1
mME Hel3le]e = 90% o)Atel 3HAje] oA s
det

T #H

£ A7 B3] 714 COAEA 74l Acinero-
bacter sp. strain JC1 DSM 38030] Erwg ol&
stod e o H7bx] 59 catalaseE AJArstn
5ol wHHh elg) e AL g2 £79
COAst Al P compransoris (38)7} &7kA] Z5F-2]
catalase S AARIAL e Adde g o] Ao
Saccharomyces cerevisiae (39-41)23 A& A|71%)
F579) catalase® AT QL& Vehdid

Acinetobacter sp. JC10) X238 7|HE o] §-3lo]
A o A== 71| catalase & Catl® Cat3
T BE AR FAdE 84 Heigey
Cat2e AAA7|e wel FAdo] wsteic} 3w,
ol2} & Ca2®} s} Fifo] AdAd%e o
AFW HA catalase 4 wWstkdat dAsiz
9l7} | F-oll Acinetobacter sp. JCl1o] EE}-& ol &
sto] Qe of Cat27} H,0.9 Fsljo} A3 5Hg
el @ del] Fodsti 9ls AU dAIZh

AEZFZA el U= MR catalase T Ca2e
A& 22l catalase-peroxidase (36)2] E4-& el
dch . catalase-peroxidase groupell 3l
catalaset= cthanol-chloroform &31-89 Aald} ¥
rAelcta obed A di=dl. 43 A3 A7} catalase
% Ca29] 247t 385 wokch 283 | groupol
%£38h= catalaser= H-O: #2]9} pH % &5 3} Sl
sl typical catalase®.e} &< & (20). Ca2e
712 catalase F Aol M Qgteled g EE.
20mM H:0.& st w &4de] A=l
ol A2 catalascoll J&s F3] v Aoz o

A o
24 AT 943 o] Aaisix) shobeh. Candiz
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COYt wiekgo] H7isl wixjol A wlofgt Aoz
A=, 015 F vl 4 wiokdt AlF Cat
27} 7}3F 734t peroxidase BA-S vieRS] 7] o Fe
Acinetobacter sp. JClo] Wgh2-5 o]83led Aztad
o Cat29] peroxidase 40! F83 gL 2 7
4L o288 4 qlh. AR catalaseF Catdv ¥
Zrio]l A7EE vl x|l A} vl okdbed-& wiul YA =G 3,
7180 g AT} ATHe] o 3 2344 o
250 digk kAl ¥ol typical catalases} §-AHsh
et

dukd e g typical catalase®] H,O.ol & K3t
(40.1~78 mM; 20, 28,29, 35,37)2 catalase-peroxi-
dase2) K, (1.93~19.2 mM; 11, 19,20, 38, 44, 45) 8.
ot & ez 44 qed, FA™ Cade H0,
of ¥ Kt B9 mM} 58 mM)E o] &i7} e
COAs A Fal P. compransoris®] catalaseehe 22
typical catalase-g& S3ls] Fol

H,0,01 93 K3t ol9dl= 318 Cat3+ A
pH#%} ethanolchloroform &§44 Az 3 AT
afoll gt W Foll XX typical catalase2}
fARE g JEligitl. &, Cat3e pH6~99)
Helell A & A484E Jehisied], o] 7e pH
5.0~10.02 WA F& ¥4E JYeE typical
catalase®] 32 EAJe]9, ethanol-chloroform
E5hgo zajolv bAT R4 ATA o 98 &
A e] A== XL typical catalased] SAdolr}
(32, 36).

o)} o] Cat3® «2i7}x] HellA typical catal-
ased} F-ARHAIEL 7]AEE Foled W ZAgA Y
Z7tAds 7AEE WSt o Folxle FRe
Kn3hs 7He A 2 EAs 2997460 deiA
Aol& Jehigih &, 71& A4EL BF 749
FE71 50 mMél| ol & m7ix & 7| A g Tl vl sty
Aol ZulalAut 1 olAke FxoMe Aol A
A3 T 43 "ozl (38), Cat3y] A& H,
0,9 F57} 70mM o]Ate] & o] 2~40mM 7]A
FEdA 2ok o] 2 848 vebllo] H,0,00 i3t
Ko3ltel T71A 2 ehdr) o)e) 2e AL o] &
47t 8 catalaseE 3= 2 ¥z H0, A
Aleflgt gAdstsElE Al 29 #MFAS 7R 917
gitoll F7429 K,3& Jebd slsAe]l gee
Uepll= 7o 2 old i3t dF= Fvgle AR
Azhghe}. 28]3 #A7HA] 7% typical catalase
& BF 225000~320,0009 H-zbeF2 A u)
el Fdg 22 FAEY led (22, 36), Cat3
£ EAEFe] 150000012, 63000 HE=HE FHY
A AR o]Feid 9ly] dEd 7|29
catalase 59 TH-o] ®r}, o4t AeEe Catdz}
71&9] typical catalaseE3= b8 279 E49¢
vehle], COASIAlFE 233 28 v|iEs 1
S 4E catalase?} g7k QAT B} IR
o] g BeF3 gl
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ABSTRACT: Catalases in Acinetobacter sp. Strain JC1 DSM 3803 Growing on Glucose

Shin, Kyoung Ju, Young Tae Ro, and Young Min Kim* (Department of Biology,
College of Science. Yonsei University, Seoul 120-749, Korea)

Cells of Acinetobacter sp. strain JCI DSM 3803, an aerobic carbon monoxide-oxidizing
bacterium, growing on glucose exhibited high catalase activity at the mid-exponential growth
phase. The enzyme activity decreased gradually after then until the early stationary phase,
increased again at the mid-stationary phase, and then decreased again thereafter. Cells
growing on glucose was found to contain three kinds of catalases, Catl, Cat2, and Cat3.
The activities of Catl and Cat3 did not change significantly during growth, but that of
Cat2 cxhibited significant variation. Cat3 was found to present only in cells growing on
glucose. but not in cells growing on carbon monoxide or methanol. The activities of Catl
and Cat3 in cell-free extracts were stable upon treatment with ethanol and chloroform,
but decreased to some extent when the enzymes were treated with 20 mM H,O, and/or
3-amino-1.24-triazole (AT). Cat2 was found to be extremely sensitive to the ethanol-
chloroform and H:O: treatments, but was insensitive to the AT treatment. Catl exhibited
enzyme activity after incubation for 1 min at 80°C. Cat2 and Cat3 did not show enzyme
activity after incubation for 1 min at 60°C and 70°C. respectively. Cat2 was found to have
peroxidase activity. Catd was purified to homogeneity in seven steps. The molecular weight
of the native enzyme was estimated to be 150.000. Sodium dodecyl sulfate-gel electrophoresis
revealed two identical subunits of molecular weight 65.000. The enzyme was fourd to show
two K, values of 39 mM and 58 mM. The optimal pH for the enzyme activity was 7.0,
but the activities at pH 6.0. 8.0. and 9.0. were found to be comparable to that at the optimal
pH. The optimal temperature for the enzyme activity was found to be 40°C. The enzyme
also exhibited strong activity at 20°C. 30°C. and 50°C. The purified enzyme was not affected
by the ethanol-chloroform treatment. The enzyme. however. showed less than 10% of the
original activity when it was treated with 12mN AT, 0.l mM NaN; or 1 mM KCN.



