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# B AT RFSEE T PO AR EE RN MR T R
fho HPRHEMBHRERE pHA 7.5, REREXSST A CTHARBARYEH K,
5% 0. 19mmol /L, BB H LR B Co* " MFE., BESMASTRAAYNN 45D, A8 E G
N % J¥ 5l % Lys-His-Lys-Leu-Ser-Asp-Pro- Tyr-His-Phe-Thr,,

X BEFAHE, FHEME, BFEER

H 4 351 Q55 XRLBRISAG A X WS :0001-6209 (2001) 02- 198-06

B B ( myo-Inositol-hexaphosphate phosphohydrolase, EC3. 1. 3. 8) & A LI # @8 7K
WMABMAMNEY —EKWEOSR. HRBEN -FFANEERNANEREES
FEHBIEY, BN EUERMEE YA RN PR R AR 0%, AHiEL 70%
MR BRI R R A T LB, LB R AR S — T E A s Y B P g
BEMHA 40% , BRBFEHBFEE, A, TR EERBONERER, B R
ELHCal  Int MG SERETREARBR Y RESIMHA T hsiwREE
HrE—UE EEdERIWEEEREEER LD,

HEEFEATIHHER ARBCENAABMENAMBERHTRAMHRS. BIMHMBRE
MBFRIEEFERBERBOFR LY, SHREABRSEECAFARBEYD 15
BT o8, W Aspergillus niger ( ficuum ) Myceliophthora thermophila M Talarom:yces
thermaphilus B9, 1995 4 Van Gorcomd SV M M B MR H phyA EHAH B
B FHREBEEAESKPHELARZIT 2.8¥10°U/mL, S A REBRBB 4 EHEH
A TAEEMES, AKBRTHERBRBNENEFT, REEAEH"S"TIERBT . &
EREEEEOEF TERS RO MERVY eSS L, B
EAMATH HEERENREHYER RO MAXNOME BEAEFHATHA
AP ER A H, WP R, FEYSE R EANSELRREERR . P
TAEBMALS PN ASFHLHEZERANRRE,

AXME T PHEABEBYCREKROFE FHEMBALGEEBEERPR.
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1 AR g7 %

1.1 F=vh 4 Be Al & R RO I %
tHEFARBEERA THEERAT PR (1% EQK.0.3% 4 A®.0.5%NaCl,

1.5% A, pH7.0) |, 28T % 2~ 3d, AN H B S EREWH L F R (2% 0E

5 .0.2%CaCl, .0.5% NH,NO;.0.05%KCl.0.05% MgSO, - 7H,0.0.001 % FeSO, - 7H,0.

0.001%MnSO,-H,0.0.1% B4 .1.5%F M5, pH7.0) £, 30T 55 3d,. Pk = £ ZH N

FEMEH®.

1.2 PMEREBHmERAL

R EER THEERANTEFEP NVCRRERIR . L 0%EHBEHT
1L B 7% WBE[100g 8 £ M3 900mL A+ ,121TC 4 2 60min,8 B2 At e, BH
EREE 1L, WA 0.4g(NH,),S0,.0.2g MgS0,*7H,0.0.05g KH,PO, .0.04g K;HPO, .2¢
CaCl, ,10g Casitone,1.5% 3§ ,pH6.5 )%, F 30C F 300r/min BIRFEFHF 4 4,8 12 h i
SmL BEFWE, B0 2K, LERA TREEUE.

SRR E A BT 0.2mL MEBB®E M A 0.8mL 1.25mmot/L &) 18 B 4#
(A% 1mmol/L CaCl, 8 0.25mmol/L Tris-HCI(pH7.5) B # 1, 37C % 1& 30min, 1 A
1mL 10% TCA & EB5E R FL, R E A 2mL BB T &40 B A%, 700nm M E Tl
BER. TENEEO2nL WEBHEBEEFMA InLTCA #FHAE , BINARERNIEK
YRR, BEARMC(UEX D E—FELGT S8 BHHE 1pmol XYL 8HF KR
I — N EE AL,

o R B B A AL 7E 4C TR, 55 4d F R 3R K 10 000r/min B A 20min £ 8
o, R EIA CaCl, ZRKE Immol/L, A 3EABEXKIE, BO9E - 200K,
1800g B0 20min, MEM 220CCHMEFRR.BEFETFREENBER AL 100mL F
1mmol/L CaCl, 9 Tris-HCI(pH7.5) @M+ , ZFRMARBE EZH/ME 65% ,4CHE,
9 000g B 4> 60min, B b % ¥ , 0GR 88 4% % M B35 B 85% ,4°C i 4,9 000g B.L» 60min,
FEBEE,IERT 1ol & lmmol/L CaCl, B Tris-HCL(pH7.5) & w4, HMEBEN
#— 4 B HPLC(AKTA FPLC Pharmacia 2 ] ) #ifb . & 88 i ¥ %1 & % A HiPrep-26/ -
10-Desalting F Rt 3L , 28 /¥ & 20mmol /L Tris-HCI(pH7.0), M HE A Sml/min, X E HK R
%, B B F 32 # 4% Hitrip-SP-Sepharose-XL(5mL) 4 B , A & 4 20mmol/L Tris-HCI{pH7.
0),B &% 1mol/L NaCl.20mmol/L Tris-HCI(pH7.0) B L 2 o} ¥& , W H 8 2mL/min, H &
BN 0~100% 85 BEBERL 10 /D EE SR, /0 3505 H2 6 0% 0% , 38 AT A 35 1k W 58 IS 1K B L 1
—'45 % B 4E Superdex-75-HR-10/30 #1k , 28 »h i W] # 24 20mmol/L Tris-HCI(pH7.0),
W N 0. 5mL/min, WEBEHEEBEELD.

1.3 HEEEABRRERS N

1.3.1 PHEBRBYSEEpHA pHBEN . S4AWHEBRBEARM pHETETHE
REMUMERRE pHo EYHBRSAAF pH 898 1mmol/L CaCl, # 0.2mmol/L &
vk BC &1 (pH1. 0.pH2, 0 3 HCI-KC1 28 ¥ ; pH3.0 4 HCl- H R M E H ¥ ;pH4.0.5.0,
5.6 % HAc-AaAc 28 ¥ ; pH6.0.6.4.6.8 24 Tris-Maleate 2 ?F i ; pH7.2.7.5.8.0.8.6.
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9.0 & Tris-HCI 8 ¥ ; pH10 b H & B8-NaOH W ) ,37C f1 55C T EMIE 1, &
HHERET LASH AR pH MZE i 37C 4 30min, B Tris-HCI(pH7.5) 4% vh
ERPITCTHMEBIEE, UHREN pH R E M.,

1.3.2 PHERBHNEERERABREE  PHERENREEE NS HE Trs-HCl
(pH7.S)ZMBHEREARRETHTHBRRN. WA E VPR EBRMAER FBE
T4 60min 1 120min, B 37C FHTMEERE

1.3.3 HHEMREN K, BENE . B FRESEBRKEY , 7 Tris HCI(pH7.5) 2 ik
AP 3ICTRHEREE, THEHEIICTHK, .

1.3.4 FHEBRBNEYURFENE . UARMBERLEYIEY, MELMER,
1.3.5 HBEFPHEBEEENER, Eﬁﬁﬁf{*?‘?ﬂﬂk*ﬁﬁ@l‘ﬁg? WRA
7 PR B T X B E R B

2 BRFpH

2.1 WERBYOEIE
BB S FHE BRGS0 1% AR L 78 R A0 2% 0 008 A B0 ( J 1) 0 00 380 40 DN 4 T 0 10 B

Bk N XEEHKETTH - FHEdb. A TAPHEINEFRALTAASHER
BEEN T EER, XS ERERA ISR ETER I SR RERBSEpHEN
7.5(Tris-HC! 28 w9 ¥8) i RS AR [ R 4k R & 44 F W 2 L 8%
B GREATIBEREZGTE TR OB IEE,
HEBEEEMIHN0.8.1.1 M2.0U/mL HHRK., 2
EHEENEE WIKEINEFBRAE, SHNELY
Bacillus subtilis981, Bacillus subtilis 982 1 Bacillus
subtilis 983, B Bacillus subtilis 983 G W H BB &1
EEWREBKA, BN — SHRLHH

2.2 PHERBFEANSEK

1 Bacillus subtilis 983 7= & H &8 iRl Uy s B Z BE UL IE .65 % T BR 8 UL UE .85 %
PSR I R A I 0 K AR TR BT M HPLC @ik % & 4B P ITHIE R E,
Fig.1  The hydrolysis bound resulted by Z5 R R 1, AL EREH BB ES M S & N 362U/
Bacillus subilis 983 in plate containing ry]  ty ¥E 4 % 150.8U/mgs SDS-PAGE %4 £ (& 2) %
clocium phytate G R BN — &Y (HEAS
MAKEFLERPHEREIRNE, KFERAAR), DHEEBREN S FRY N 45kD,

*1 A EmRENE SR

Table 1 Specific activity of purified phytase

Volum Protein concentration Specific activity Total activity Recovery
Enzyme sample
/mL . /(mg/mL) - /(U /mg) /U /%
Cult
e 500 0.3 6.7 1012 100
Supernatant
Rediss. Ethanol

- 30 2.4 13.4 963 95
precipitate
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B#E1
Supernatant 63% 0.2 92.0 607 60
(NH,),50,

Rediss. Pellet

2 1.3 113.5 295 29

85% (NH,),50,

HPLC 0.5 2.4 150.8 181 18
2.3 FHEMBHOBEERRAR i gy gk . =
2.3.1 EBMBEpHMpHREH  diibdER B
BERF pH 6B ih R 37CH SSCFREN — =~ . o
pHEHE R (M 3-a)XRA,ZTCHERE pH N ieh
7.5, pH6.5~8.5 X—BREHWBEEAN,BEHE - — 43000
WS L, SSCHEEpHERT7.0,5
IICTHMEMGRMLE,#E pH7.0~7.5 X —il1 it

-_—

BLA, MEETHER. TR IICREE

55C,pH# 4.0 L F#1 10.0 &L L, B AR

B, E@ﬁiﬂi—%ﬁﬂ?ﬁlﬁl pH g#’?ﬁq’ B2 SRR SDS-PAGE
37C 4 30min /5 ,EE*/T;?E%#'FMEEE% Fig.2 SDS-PAGE analysis of neutral phytase
H,ERFZH(E 3-b),7E pH6~12 B B P9, | 1.Culture supernatant; 2. Phytase after 85%
SIS BT 0% UL, T pH £F 6.0 K, (NH, );S0, purification; 3, 4, Phytase after HPLC
BIE MR T4, 3 pH3.0 T, EMEN, X purification; 5 . Standard protein molecular weight.
R R AR TR, BT

wor (@ 100p (b
® 8o} ® wof
3 =
5 o} é 6o}
i i
20f 20t
0 f A " 1 L L 0 1 L L bt L L L )
3.5 4.5 55 65 7.5 8.5 9.5 10.5 2 3 4 5 6 7 8 910 1112
pH pH .

3 R YE AN B EE 00 B E pH(a) 0 pH 3 E #(b)

Fig.2 The optimal pH(a)} and pH stability (b} of neutral phytase _
2.3.2 MENEBERERABEH - BRUBERENEER(E 4% HBEERE
H55C., AR EERERHA (A 4-b),55C 4 # 60min M 120min 5, HKBEENE
 50% %4 ,60C F4bH 60min 5, B ¥ & % T 3 90% , 40 2 120min /EBEH B A 58
2EK,
2.3.3 BWK, H: WHREZEICTLERMNEDH K, {HEX 0.19mmol /L,
2.3.4 MRURYESEFEUERMAERIEYHOBESEN 100% , RENBRLSWIER
EYEMMEERLE 2, FREH,LATP 71 ADP AR BHHEMEEDT KA 52%
F74%, 500 S HEYHRETRMGOMEE, XUH, KBOEDHSHERE, MR
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Fig.4 The optimal temperature {a) and thermal stability (b) of neutral phytase

EHRRERY, SWIES KA 0B R AR AR AR,
#2 PHURNNEHERY

Table 2 Substrate specificity of neutral phytase

Dodecasodium B-glycero- D-glucose- p-nitrophenyl-  Fructose-1,6-
Substrate ADP ATP AMP
phytate phosphate 6-phosphate phosphate phosphate
Relative
100 74 52 0 0 0 0 0
activity /%

2.3.5 MABFHEMMESAEWN . BRUEARPMATREESN CL"  EREN, K
MERPE Ca o, B A MEL,ME G RENES, EREEEZ LA, CP"
WHAE Immol/L Bt EMHZHERE, B M C " E BERAEEET ., x—
BRHERBETHEERFEM XM REARBAOE D ¥ IEHEE Co . Fed,
Co®" \Mn*" . Cu*" MZn* S & BB FHEESESERABREMDH A, ET Immol #
Co®* Cu®* # Zn®* M /E RN BE, R A MF RS 1E 60% LT .
2.4 HAMARBESN N REEBFT

GEABRBRTFIINE, LW HEEBELO N N HEZB)FF H: Lys-His-Lys-Leu-
Ser-Asp-Pro-Tyr-His-Phe-Thro WX M7 EEBIFFAIXEF S HUWA SN RETHE.
BESSEHANEMBTEAN NREERFMNHLNESY S5 K> TRIEEEHFERNE
REEQPBEX—FE,KAEAERRS LBHWUHRE.
3 it

BMNREERAXHHAECELEMRA pHEE PR EX M, ERRBEE
ERaXrEsPEEHPENBRE. SR AXMNBEN pHAF .S B 8.SHHER
HEMBEENFEARAGH AMES FTERNERERAMNEMRENEX — pHAER
RESROEESE RN EAMNRETHEFRITENERMEYSRE pH 8 7.5, 8%
THERNAXENPEAVESEE. Nt —-SFAEBTEANTNSSIDRBER
(BRABR)ER CAARFNARYER, XAREEAT RIS EIAIX P ERMEE
STERNAaXMERPER, MACEHEENMETFEATHEERBE —FHERE
AT .

MBI RHEN PHEABRBO I SREERBESEATLEES Y, RIEABE
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TEAESYREHEPRER MOEEARENTE pHEZHAREPHENBE TR
BA,XEEERERMER T SIYEEETHEMANE BREFHE, BEXURER
#— 8 3 RS .

B BT, i R A AR B A 4 TG R R B LT SRR 3 7E KB T B R B AR BE B (Pichia pas-
toris ) PRI THRES BEFWRBFEFHEYEEE, RS 5 XHE,

$2 F X W

[1] Peers FG. Biochem J,1953,583:102~107.

(2] Nelson T S. Pouit Sci,1967,46:862—871.

[3] Sharma C B,Goel M, Irshad M. Phytochemistry ,1978,17 :201 ~ 204.

(4] #% R A=A EPITHSER,2000,16(1):1~5.

[ 5] Piddington C S,Houston C 8, Paloheimo M., et al . Gene ,1993,133:55~—62.

[6] Van Hartingsveldt M, Van Zeijl C M ], Harteveld G M, ez al . Gene ,1993,127 ;87— 94,
(7] # s, kEL, Ta%, % L EWHERFHR,1998,6(1):1~6.

[B] Mitchell D B, Vogel K, Weimann B 1, et al . Microbiology ,1997,143:245~252.

[ 9] Pasamontes L,Hailer M, Henriquez-Huecas M, ez al . Biohim Biophys Acta ,1997,13583(3) :217~223.
[10] Van Gorcom R.F.M. US Patent 5436156,1995.

{11] Bin Y,Chunyi Z.Jianhua W, et al . Science in China ,1998,41(3):330~ 336.

PURIFICATION AND PROPERTIES OF NEUTRAL PHYTASE
FORM BACILLUS SUBTILIS *

Wang Yaru! Yao Bin' Zeng Hong' Shi Xiuyun'
Cao Shishu' Yuan Tiezheng' Fang Yunliv?

{' Feed Research Institute .’ Biotechnology Research Center , Chinese Acudemy af
Agricultural Sciences , Beijing 100081, China}

Abstract: A strain Bacillus subtilis producing neutral phytase was screened from soil. The
protein of phytase was purified by HPLC. Optimal pH value and temperature of the phytase
for its activity were 7.5 and 55C ,respectively. The K, values of the phytase for dodecasodi-
umn phytate under 37T was 0. lgm;no,l/L. The molecule weight of the phytase protein was
determined as about 45kD by SDS-PAGE. The N-terminal amino acids sequence of the phy-
tase protein was determined as Lys-His-Lys-Leu-Ser-Asp-Pro-Tyr-His-Phe-Thr by amino
acids sequence analysis.

Key words: Bacillus subtilis, Neutral phytase, Enzyme properties
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