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EARRHT L EHmOHAL R R

B —**

FHE #H#HK

(TERFEMEDHER, L7

WA BE(Thermostrepromyces sp.) T485 HIMR 2B PR AL 51 , BIRM B3 47 , Sepha-
dex G-100, DEAE-Sephadex A-50 REB KM KO SRR, GF T @AY —NT Y
My SEALT 954 £5,183 5 7%, FIWBLBRRL PAGE g4y T &% 152000, SDS-PAGE sy
TESTEX ST, BEHESE ARERTIEAY 4.25,

HEMERNKEEERREY 60C, BiEeH % 7.0; X H,0, fJK, % 50 mmol » L7,

Voax {Ejﬁ 6,0 mmol « min~! . mg~!,

NaN, R He't M BB DR BARGHER .- o MRIE DA RERD,

BT YK 200—500nm (RIBOLTE, 7 4050m LHBABROGILIME, 712 NaN, g
RS L R E 4 S 0L FMe B RET T EAEBUEEREAR,

KA HHEHAER; BN AN

dHE LS K (EC 1.11.1.6 ,H,0;::H,0,-
Oxidoreductase) SEFHLTA DY F8
K. RAREFETHANTALAREE,
BREGCHA—EMEDHKERR,
HAT &Y R empgt-, '@EY™
R RS BRET THRANHRR. EEE
WIBET & ¥ WM Thermoleophilum
album }; Therms thermephillus HB3!MW
HEAEBPAEALRER, ¥ THEZER
RARKRELIECEMOM R R LR
Mo REEENXNEHE 7 HE R KR
ERAF ISR E A SRR
T 485"%, AR T ZE~ENLEAL
SEROSLL R F,

R A

(=) FEMBER AN

835-50 SEME 2 4 §F {4, 150—20
SINEEH R 557 o] L 5 RSN YEEBEH
(Hitachi), J2-21 &% & . \Wl(Beckman),

HO, (db 32 4£ I.J7), Sephadex G-100,
DEAE-Sephadex A-50, # R4k dy R F .
RHRESTEREHRANE S H (Pharma-
cia), REMKA (PEREREDME
o

(Z) ERREN

MEMEERE T 485 R T ELIEE
BT 3CH, K 3% A 2000 ml = £ 36 500
ml B3R, A S0ml B Fi,

() MEHNZREEHSEMEN

RRABELEW, 85508 | pmol
HWEEREFEBEEREEL 1 M BE R
firo

(m) EBANE

#F Lowry HFEWELEREE 280nm
W FEEE (Ao

(B) BRFHE

AT 1998 5 7 § 20 BIgCH,

* EREABEES HBHHE,

o Gtk REREEMTLE A Y S,
BAENHALERTEREL RiEH.
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HERMERAR AR R B R )
(PAGE), #¢ Davis 7 &™,7% 8K, 25
WEK G-250 s, HTFRMERKRE
B (4—30% BB X SDS REK
PAGE®S Y, S o5 3l Fidg e R 5
%ﬁ[ﬂ]o

& R

(=) dEAEBHTEAR

1L ESBEHE: BHREBHTHSN
HESE 0 F 4424 X g B0 30min, Bx HEK
ED%D

2 mEBEE R EN. BESEEE
Bpmkaked, MHEBEEROE
70% 4°CiE 2, 11325 X g B.{ 30min, T
EH pH 7.1 £5 20 mmol/L Tris-HCl 282
WOTERE B A BN R, R B 2R M E T

3. Sephadex G-100 fEgERediE: ¥
ERERES LR (2.7 X 90em), HESR
SRR , #K 20ml/h, ARSHERS
KR B B BRiE hrusebis &0,

4. DEAE-Sephadex A-50 & #H
BEN: ¥ -FEn L (2.6 X 20em),
S 44 0.2mol/L NaCl #9 b4 rh i

Ve, B IR B SR (R b S B A
7 0.2 /1 0.8mol/L NaCl), #iE 20ml/h,
RS, & HE B IE 4 BB

5. REBKARWNHER: ¥
AR ER LR (L1 X 17cm), 56
Fi pH 7.0 B9 2 mmol/ L B 48 il el 2
280nm TR I Shit, MG FE FIRER
BE 2E R 2 F 200mmol/ L BEESSE MR, B
B 10m)/h, S Epcss, SHAEEIBS
HIBE i,

6. DEAE-Sephadex A-50 B F 2 #t
BEEE B EFEE EEQ.6 X 20cm),
LRAEEI R 4,

7.4 R RERITE: HAlik
J&—F R 4y 5 B PAGE, IEEH
B PAGE SDS-PAGER ERHEERELE
B AN —E AR, XIERTRAE
s waifit,. FHRAGCIRPRNE—FH
e A BN IEERTE D E A RS RAX PAGE
(E 1), 7R, 3RO T H
BFH T 1.3u/mg 5 F 1240 u/mg, 4
T 954 2,8 1% (& 1), UTHES
s R#kTT.

(=) —HHR

%1 HHARY TS IRLERDAL

Table 1 Purification of cacalase from Thermossreptomyces sp. T485

ey &R | EA BEiET % I % o
Sre Volume ;Protein | Activity Sp Act Yield Purification

b (ml} | (mg) () (u/mg) (% (Fold)
1. Culture supernatant 1330 | 6909.0 8643 1.3 100 1.0
2. 709 (N80, PPr.| 49 | gs3.0| 4200 4.9 19 3.8
and dialysis . M . "
3. Sephadex G-100 100 63.0 2750 43,7 32 13,6
4 Jot DEAE-Sephadex | (44 8.5 2593 303.0 30 34,6
5. Hydroxyapatite 36 1.7 1089 635.0 13 488.5
8. 74 DEAE-Sephadex) 1 0.52 640 1240.0 7 953.8

[
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w 2 B 30 B
&: .,,?: 'S . »\Q "ai
AR L d E omacia A‘__
. — "-.0-2.
- .l“.-
-,bi-.
T e,
; ) .., 4
: o
e s i o,
v ; o8
W ‘-."
e 3 " .6
— 0. ¢.3 0.4 05 0.
- .. o= Rm
- e e
L BH3 RASDSPpaikMeEs TR
- Fig. 3 Determination of Mr by SDS-PAGE.
B s R b kA

Fig. 1 PAGE patterns of samples from
dffferent steps of purification

1—6EBTER 1S WM1—6

1—6 correspond to steps 1—G in table 1

L4y FRNE: 8RR EFERE
WEEREEE PAGE R SDS-PAGE it 17 Ml
5, dRAEROD TR’ 152000, Wi
&Y 57000, ARIEAKS TR (B
ﬁmﬁ‘)l—% Rm fﬁf’F( 2,3), ?&Eﬁﬁ

A .
7 ""‘n_l_
Br ..
5 e
0.2
4}
T i 2
e 3
2
o
1L R . . "
* 0.2 0.4 0.6

Rm
M2 RARESERRSEAMESTR

Fig. 2 Determination of relative molecular
mass by concentration gradient PAGE
Mr calibration kit (KD):

1. Thyroglobulin 669; 2. Ferritin 440;

3. Catalase 232; 4. Lactate dehydrogenase
140; @ T485 catalase

Mr calibration kit (KD):

1. Phosphorylase b 945 2. Albumin 67
3, Ovalbumin 43; 4. Carbonic anhydrase
303 5. Trypsin inhibitor 20;

® T485 catalase

A4 T485 HRIEMBMELEED
TR 7 B 55 BE kI e, v )
Fig. 4 Concentration gradient PAGE
pattern of T485 catalase and
standard proteins
145X E A Standard proteinsg 2, T485
HRALEE T485 caalase: JRREAR+
T485 ;I |(L % Standard proteins +
T485 catalase

PAGE E LA 4,

2 FRANE: AGRRAESFLRE
J5 T 6% BRI, pH3—10 ORI BRIK
(40%), HEORNFRANFARERE
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sof .,
Q.
o,
v,
h,‘lq.-:}
7.0 S
7 "of‘
= | 'o.,s_
5. -
.
.08
.,979
3.0 -
[.a 30 5.0 7.0 9.0
Distance{cm)

Bs MExgIteREme Pl
Fig. 5 Dectermination of pl value by
PAG-IEF pl calibration kit:

1. Lentil lectin 8.45; 2. Lentil lectin 8.15;
3. Horse myoglobin 7.35; 4. Human carbanic
6.55; 5. Bovine carbonic anhydrase 5.85; 6.
a-Lactoglobulin A 5.20; 7. Soybean trypsin
inhibitor 4.55; 8. Glucose oxidase 4.15; 9,
Methyl red {dye) 3.75; ® T485 catalase 4.25,

B (E5), RESEAERO S B S24
4.25,

3 REEX B IS R SBIERE
BE TE&HEHTENEEE . BRENA
EEERE X 60°c(H 6),

4. pH AT Eg1%E DROE W A pH3.0—
8.0 B9 Na,HPO,- B iy, pHS.D K&
9.0 WKL FH-HCl M, pHI.0 fn
10.0 fyH & B -NaOH 28 rhigk 7> 3l 2§ e

oo}
5 4
g w0
2
I
"/
[T
=
k]
«
) 408
o
®
2 o
i i A M M
¢ 20 40 a0 80 100
& B Temperature(*C)

B REHBEINEN

Fig. 6 Effect of temperature on activity

- 100}
=
Z st
= o
©
[
v 60F
Z
=
= 40
R 9
T
=
>3
oy N X : "
4.0 6.0 R0 100 120
pH

E7 pH &S HIEN
Fig. 7 Effect of pH on activity

Yo, WA HEMERE . BENRE
pH 24 7.0(E 7),

SERERERE: BEBERERS pHS5.0
Na,HPO, -7 B Ml B &> #E S0°C{R
AN IR st 1], R G B T B e e S T
DIRRIROAESE IPEA 100% T, #R
Fi2 110min /7, BE % 50%,

6. TEMNIK X TRTE IR ®: UL 100,
30,20,10.7 K Smmol/L # H,O; {E# »

0.20

0.15F

17w

0.10F

0.25

/

Q 50 100 150 0
1/18]
Be B SRR R
Fig. 8 Double-reciprocal plot of velocity
(V) vs substrate concentrationfS]

V: pmol - min~';[S] mmol - Lt
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m & ¥ % 8

0%

BeW RS EMERIES, A Lineweaver-
Burk XX I8 EM (B 8), KRB K. 2%
50mmol « L™, V... 2§ 6.0mmol » min™} «
mg™o

7. & EEFE A A WX EEE B
Ehi: BEMEEDERBEESHBEE
20°C fR{E 30 min, RGHEES =&
BiEN, UARROEE D EH100%,
lmmol/L Hg** {ffgiEhmerd, Catt
R Fer MR A A £ A, 1 mmol/L
NaN;, #8515 184 65% ,10mmol/L &8
EhE4k, 37.5mmol/L EDTA &
MEIEEED . EEERERNE 2,

X2 SARTEAMELAMHHIHER

Table 2 Effect of some compounds and
cations on activity

. ]
ey | N muEs
Compounds (mmol/L) * Relative activity (95)
Hgit 0.1 23
1.0 0
NaN, 1.0 : 65
10.0 0
EDTA 16.0 94
37.5 12
Na,$.0, 50.0 160
Cat 1.0 143
Moit 1.0 100
Zo*t 1.0 100
Fet 1.0 i14
(2) RN EBHBRERER B R
Hoxie

LR ESHER: B B5.7mol/L HCl
7E 110°C S BIKIE 24,48 & 72 /NI, 43T
EREERN, BAEWAALIPRELS
BKRY A AREEE BN 4R,
HE—REERAI MK RN T
i 2 BRI HIMEET 05 4 pes
AT HRE. BRAE 1004 20K
ERRABEERMEEMABRER SRR
(& 3)o MERXE, SERBENERE

%3 THSAMARROMEREAR

Table 3 Amino acid composition of catalase
from Thermestreptomyces sp. T 485

#EZE Amino acid No. [100 residues
Asx 7.30
Thr 2.88
Ser 1.29
Glx 8.28
Pro 3.54
Gly 10.47
Ala 10.55
V2 Cys 1.50
Val 7.64
Me: 0.25
IIe 5.04
Leu 6.79
Tyr undetected
Phe 20.83
His 1.94
Lys 4,01
Arg 4.36
Hypre 1,24

B (20.83), Kk AR EE(10.55), BED%
i KB (0.25) , BH AE TSR R,

R BEREN 2x 107
mmol/L §JiEEILE /A 200—500 nm [
W 2B, 7 280om RO R K
S, TR K 405 am 47T B B AG B 0 i
(9, X5 IaRpT A LS REHE L

300 300
¥ K Wavelength(nm)
H9 T485 o S BRI Kig

Fig. 9 Absorption spectra of catalase from
Thermaosircpiomyces sp T485

800
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B

KB E A GBS EH
R e RIREY ., BB A REY, K
HEYE R EEZE(Penicillium vitgle)" ¥
SmEHE L EE, & FEE 230000—
320000 2j], BA1ERE 4 UK, 4T
Ega—"TmaxER, BT & B K 405
nm %5 —HA B ORI, B5iE T8 Ny &
CN &, RUGERIIE —HKEBET Pedio-
coccus cerevisige™ FIRTEFFFEY gl
AEE, elNEEE RS LABAR,
EENR Ny fICN™ REUR, D FhRy
Fe, if0 & F Mn, Ao th B8 FRG“Bd E it
SM" (Pseudocatalase)e JTFEEWH A
Thermoleophilum album™ L&A S8,

ERENT LATMEE, SEF44
WE, 3 FEB/N(141000), EiEHxT
Ny fOCN"RIELH MR, &4 Mn, 1]
WAR TR, S5— Thermus thermo-
philus HBS™ THLERRA 6 M TE,
S R A HE Mo, HESE DM Ny,
1] IIEEH Rk, (B R 7E 405nm, T ZE
440nmo  ARIZANRIREABEE TH5
BT ER R R SR TH —REHE
it HAL SR, ¥ K 405om FR Uik,
EEIR Ny BB BTN AR L
EEH, T485 IENMEBRTEHEEN
rEAEmRS S B E R e
T, xTAFRE QA4 SRR
P& 4

| AETRMESE.T4S SRAEEAR

B4 FERNATLERIIE DS

Table 4 Comparison of properties of catalase from varicus sources

v 05 166 O i
* & sy way EENIRlaog k. | Yau | genm :
Mr | No. of Suﬁt:m( (mmol - n(!il:ﬂd Inbibition AE’;‘:EF:;OH
o - ~
Source (KDY [subunics (KD) Metal | L1 mg") NaN, (em)
Beef livertd 132 L] 58 Fe + 405,600
Microcuceus 405,306
lysodeiReicus™ 132 4 7 Fe + 545:631’
Neurospora crassat™ 320 4 80 Fe + 400,509,712
Lacrobacillus
planterumls 172 6 28.3 Mo 250 — 470
“"’:;‘;;‘;ﬂf’;,“‘”’ 141 | 4 34 Mn 15 11 - None
Thermus hermophilus | 315 | 6 35 | Moy | + 440,460,500
Thermostrepiomyees 152 3 59 Fer 50 & |‘
sp. TA485 ? <? | + 405

RIER BN SR T E L & &,
¥ T485 T8k S BELE 50°C £ 1 10min,
BELIENENE%, T Thermoleophilum
atbum R} EVEER 7E 60°C R 8 24 NKF,
BIENEE 93%; EARRE T8 %

71, T485 LEMNEEE 90°C NiHEEEH
NE 60C B 10% .70 Thermus thermo-
philus HBS L 1r B 7E 95C K AR
EH A G0C WIS %,
TEANEREHE ¢ MK 6 TR, &
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" & ¥ %

PGB T485 W E LS E ] SDS-PAGE
e, £REEES-F, HAZTL
ENTEREMAMAY, FIRERESHE
PAGE flise 5 T BAER (458 T485 il
HEBERISY 3 D BE, KRBT, T
B —FIEK,
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PURIFICATION AND CHARACTERIZATION OF CATALASE
FROM THERMOSTREPTOMYCES SP.

Zhou Yi

Yan Zizheng

Shang Shuzheng

(Instizuze of Microbiology, Academia Sinica, Beijing)

A catalase was purified 10 PAGE ho-
mogenous from the culture supernatant of a
strain of Thermaostreptomyces sp. by am-
monjum sulfate precipitation and successive
column chromatography on Sephadex G-100,
DEAE-Sephadex A-50 and hydroxyapatite
with 954-fold purification and 7% recovery.
The Mr and subunit Mr estimated with con-
centration gradient PAGE and SDS-PAGE
were 152000 and 57000 respectively. The
isoelectric point was 4.25 determined  with
PAG-IEF.

The optimum pH of caralase was
7.0, optimum temperature was 60°C,
The K, value and V... for H,;O, were

50mmel + L™ and 6.0mmol -min~* -mg™*

respectively, The enzyme was strongly
tnhibited by NaN, and Hg!*, and activ-
ated by Ca®*.

The absorption spectra of catalase show-
ed a sharp peck at 405 nm, similar to that of
The amino
acid composition of the catalase has been
determined.

the heme containing catalase.

Key words

Catalase;  Thermophilic
Thermostreptomyces sp.

actinomyces;
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