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Figure 1. Partial amino acid sequence alignment of phyHT.
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Figure 2.

PhyHT protein analysis. A: Prediction of secondary structure for phyHT; B: Predicted

hydrophobicity/hydrophilicity of the phyHT; C: Disorder globularity domain predictor of phyHT; D: The domain

structure analyzed of phyHT by SMART.
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— oy alifl, 13 EAE AR H I E AR, B
Sy TETE R LIE ), PhyHT SR I 7E 12.69 mL
A BRI, W 4-B FiR. X ssaifbry & E
YE1T 12%0 SDS-PAGE #all, 4nf&l 4-A fros: 3R
R i BE Ry phyHT, HArF#°4 69.3 kDa, 5 H
MEOMMAS, BEAMAER R, JLTRA4
B

3. phyHT EHH =R
Figure 3. The tertiary structure of phyHT. A: templates, Swyj.16.A; B: templates, 5gje.1.A; C: templates, 3s2k.1.B.
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Figure. 4 Purification of phyHT monomer on gel filtration column and SDS polyacrylamide gradient gel analysis.
A: 12% SDS-PAGE of stained with Coomassie Brilliant Blue. Lane M: Protein marker; lane 1: phyHT which
corresponding the peak 2 on the gel filtration profile. B: Purification profile of phyHT, which eluted as a
symmetrical peak from the SEC Superdex G200 column (blue peak). The vertical coordinate is the absorbency
value (mAU) and the horizontal coordinate is the volume of solution (mL).
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T 6 B, BEEHERE TR, B pH KT 4 B, JLT
WA TS PE(E 5-C), B IZREAT TR 4 (0 TR Bl
LT PR PR 25

2.3.5 phyHT Ei3h 71258 W 5-D Fiw,
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Figure 5. Analysis of enzymatic properties of phyHT. A: The optimal temperature of phyHT; B: The optimal pH

of phyHT; C: pH stability of phyHT; D: Kinetic parameters of enzymatic reaction. Error bars represents the

standard deviations.

actamicro@im.ac.cn



B35% | kSR, 2018, 58(9)

1589

2.3.6 @EBE TR phyHT AEALTEMERZ M : A&l
6 Fin, MUY Ca™ LA Je Mg®™ X phyHT HfHfk
BORAPEHAEN, T &, BEE T2 23
phyHT J& T B-Ur &AM, Jofkfb sy & #%
HLA 55 B IR, E— 7 A3 BT o ELA A
AR TIEERY, Ca> B BEXT phyHT L6
(52 5 T AAF9E i 2 R — 5. Fe?' . M,
Zn®*' | Cu®" | Ni*"554: J@ 8 Xt WG M AT S £
Bl A O T, R R T A TS PR TRGH AR, 4
JR B THREELE 2 mmol/L i, PRl A it 7% 1 34 e
REIRAR A A

2.3.7 phyHT WIEFRREME: 7 4 °C KT, X
B 60d )5, Hmif s N IE phyHT AOTS L, BEG
MATREE 70% 4547, DI ARAF MIFEAERCR
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Figure 6. Effect of metal ions on phyHT activity.
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KIERREGA ) Z B AT . BPP & —2mE
TR, JER 3 7K A= S0 15 il 2 ek )
W, TR T R A K 3R A A 2 B TSR
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ENE, BT UATEAE PR A RO A, T
MR SRR T 251 2 7 TR A R4 0 1
s

AIRESE BPP X T LU fEsl ) BPP, HAY
PR DRI LA S AR 55 v I HE A TG 1 . — S
AEE BPP 7E NCBI 4 42 1) fwlt A= W e PRI ZH 9 B
FHHLL 2 AThREECN Hr 6 — N Retk, BAT 2
MMRSFR RN RS . X ISR I AT
y-Proteobacteria H {1 Shewanella sp. , Pseudomonas sp.
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AT I S BRI BB -4 25 A A PR i
(phyHT), HI & A i — A 56 % (A R il 2 A
Kol A i 14 56 2 1A R IR T 45 M) Bl . 2 AE
Bacillus sp. HIB17 " & BRI EE—ANA $iB8 1) 2544
R R B9 s, BPPUY, HAR AL M v T B
RESUHE IR NG . BF9E B, H N Run ) REEUA AR
R RE , (B ERIfFTEdE @ T O BRIk
PR TR T ) R A TS o g R PR HC Al B ) R
BPP K [R LA K FEAth 6 Y 1Y 50 1) B Sl R 1 (HAP
0 CP)JE My %45, Rikaifb BTG, BG4
T 1.0-2.5 % o C R Dy e L7 i) BPP 2544
B, HAMEMERIIIRE. 4 2 DIIREEIEE
FEE, ATRLR S 1.17-2.49 5 AL E
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PG, FRATTHREIN 2 A~ Sh A8 380 B3 ) 1 R 4
B HEALTE P A R XU R S A R T T A
HY BT BB S SR R A R AR TR Y, B R
HEARTEE, A AR EEAPIEE L. I RESL
B-FIT % A AE R I (0 B 5T, O A B A R O
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BUARARZE R £, RILRI RO REEL -S4
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Sequencing and characterization of dual-domain f-propeller
alkaline phytase

Fang Lu'?, Bei Zhang’, Yong Liu®, Ying Song’, Gangxing Guo’, Peilong Yang’,
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2 School of Sciences, Beijing Forestry University, Beijing 100083, China
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Sciences, Beijing 100081, China

Abstract: [Objective] The aim of this study was to purify and characterize a dual-domain B-propeller alkaline
phytase (phyHT) from Bacillus sp. HIB17 and to analyze the sequence features for application of the enzyme.
[Methods] The amino acid sequence of phyHT was analyzed by bioinformatics methods. PhyHT protein was
expressed, refolded, purified and the enzymatic properties were determined by ferrous sulfate and molybdenum
blue method. [Results] Sequence analysis suggested that phyHT consisted of 633 amino acids and contained 2
phytase domain and belonged to typical BPP phytase. PhyHT was a hydrophilic protein and the molecular weight
and theoretical isoelectric point were 69321.68 Da and 5.37, respectively. In the secondary structure, phyHT mainly
consists of a-helix and B-sheet. Its three-dimensional structure mainly consists of B-sheet propeller. The optimum
temperature of phyHT was 37 °C, and stable at 45 °C. PhyHT has an optimum pH of 8.0, and stable between pH 6.0
and 12.0. Low concentration of Ca’" and Mg>" promoted the enzymatic activity, whereas phytase activity was
strongly inhibited by Fe’', Mn*", Zn*, Cu®" and Ni*". [Conclusion] phyHT has important applications in
theoretical research and in industry.

Keywords: B-propeller alkaline phytases, bioinformatics analysis, enzyme properties
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