ggihgji—g;o.l: iy Syle

2948 (S y pole Dbyl Ogmans” S

AY il (5 557b 40l 0319 (0 0 ko) i 098 ( A LT pole Ao

G W9 4 I Sl onlilue woakwb S 495 L8 OF O

250 5 [@M’L(J&J-ﬁ,‘ﬂ slille s 5, S 4 5 lalid WSAD § dino
Cilttes oo 3 (oled o3linl plite s oo 5T pl A3 50 (5305 Comn] ¢ ST s
bl 5 5led o 5T 0lilS A7 bl sl 40387 lali jslito 4 anfllan 5yl
RO LI AT el oS 5 O

Ol g len sS hlio (ol (glo SS1E I (55130 4pad S oty (99
Bacillus Medium Agar i Lows 5 sl Sl (sjlolle L ol S
ol gl o3lizal b s ST p i ] el 5 bas S (sl il s LSy S g
Ao b O el G 3L Sl e ok g Lalid o 5T 0SS O ol
Codlas iz s SDS-PAGE ahorj/ oSG (slo gy il o0lize b .t 25 PCR
e S i OT A gy Lol b5 5p5s 0 Sl 010 oms 55T

kiS5 L G i S5 T e 4 ST aiged Bl il 45k
skl 455 5 58 L b i spse 55 o) 5 A ilalz S 5T
93 OJ ) ekt Ad 57 Ses 5 0 I i 03l padeiii )T (T el 4 g ks g
z Jsb 43 /) 34 45 a0 00‘_;&;);/,::)’/';:]&.6} 035 Oslls S FO 5gul-
5,5 g 2SN DD gt oI L 5 O f ke s 40z il F1D

Ll y3 505 oy 5T oS 37 (Sl il S0 S 40 57 L (6 8 ARl
10 S0 sl 3 (2S5 TS g Sputoms yslis 53 ) o 5T pok looms
ol adlssi 5 s oS Ay (sl sl (Sl g Lolid ol oS o
Il o Sy S0 Coat] S e

o T Colli SDSPAGE s ol sl 154l (518 019
Sl (1 0 pzmif ST

B e
poke ouSilae 655 05,8 ¢ i sk
Ol e odal 13T ol ¢ w3
9 o5y
psbe oSl (g5 g Son )l i yIS7
ol g;ﬂlg;: ! 5T o ls ()
315 B Lo oo
05 S (S5 g3 Sen gaais 5 553

a\i;;jlné«ij r‘,l.s 0 IS i515¢ 55 ) w8 Ssn
R PRECC R WM G

Ol o @l on |
g p e o lSls 0y Koo 09 8 Ll
O e cplSs oDl 5157 ol

RN W Ve N
oSl ¢ I 5She g aiy il ulid )8
Q‘jﬁ‘ Wby UM; alf.i.]\: LC}LQ

P19 8 5 1 Gt 0N 85

NVasegi@ yahoo. Com:ekig ysf o
PPN LS il

ol 15T ol ¢ w3 p e ouSzils 1 gy

Qlj_| ‘J&":

U /E/YA 8L 5o

AY/VA: L Sulpg
AV Sy

ko d)éT

oy 4 ST Gl edile skl sls 68 kS 05 Ol ”C@.&M\ T Ol jee g s p 215 el O (s g oBL

YA-YY: (Oa)w)r;&.h 0y95 ¢ \YAY L_;»’L.;J 6J{L Y [3°E) ‘s‘g“:ﬁk‘ﬂ r}l& PICSA " J}QA







Yy/ OflKon § o6

IRl s S 35 oaedys sk T
JALJJLZ:ﬁ QJ‘A&\M .g;w«l‘ ‘ﬁ-)‘.;)t;.ﬁ e.,\..S.A.:!‘,J
Gty gl I b oS aiel Aol ¥ 5 CWl ORF &
Lipe G sk Iy N Sl el
o Ol S FI/A ks s JsSe O3y (VP
Sl bl el ks Gl K s sl
J a5 oS ol JI g &0 &S o5 55 RHGXRXP
.(Fb)@‘aMoRSjﬁbﬁj&G)ij{hj\:cé
Bacillus subtilis ¢ S Gls W5 @ b |l Y
G &Sl ) OT Sl eslizal slje 3l 45 Bl o
o3 b Jshe s Wb e p 5 o SL S
P03 et a ) Olaer Gla (55 5 WIS (o nl 0l
Al 3yl S e s ledtee oz &0 s, 56
5 O5s5 gl 53 Vb Joke oST5 L Ll gl 48
5035515 Sobe b ol i kS o iy Ty e o S
o> gy BB sk 4 T o 5 il ads Sl
O5sBusubtilis 55 5L ol b 5k JsSKhe 05 ol 0
ol plasl 5 Coda (VP)Asl e Ogls SO ssum
5 Bacillus subtilis ¢ :SL 51 05 ol ilwld o
0 055 s e 3T I s 29 05 pl N5 s
IR 9
g wge Fr S Ol g Sla S Gblae
S gl ae oty lo3T 4 Lo gl JE! 31 ey i3 S
ba gl (00) é—u Jsloes gsb= s 5 1,
23 5 0dkd bglies Ot e 03,5 @l (6 el Ll b
Ld ) dns d o)y i & ASBqu ®°c Sobecp
S Sl b ST sl SB 8 mbe 5l 5k
o3litl g 107 5, b Calltben (GG e 3 S
35 o3l (Ko Jylows dhwy 4 SiS al> e s
LUria-.]a::u BE b &jjg.:a 6Lad_,:...ul.:.w}w )‘ nglu\fu
5 b esls CiS () o ,hw e 4 Bertany Agar

I8 Gle TYVIC slos 3 Csle YF e 4 el

AY il (5 557b 40l 0329 (0 0 skodd)idd 0393 ( AL HT pale dlxo

Aoddo
ElS IS & s el Sl s A 31 iy
ol il adl olazs| 295 gl ails g O (L s
Sl B s @M Sl S e me DY pae
e SLS 5 5 ole 5SS g (e oled 4 Sl
o3lo opl b (oo Sadand SV pame p 55 pl 0l
Al S S ey Dlawd 6l 0,3 LS S G o
ot S 1 Sl 5 DM 3 sz e ind JS Aoy
e 3l o3 S s S el e
b ) e el o5 68 AL (o0 5 s
re 3l Sl (S50 s 5s (s,
o 215 605 5 AT e el O ran (6552
S 48 A a5 S 5 ESabdl ol gl S
wldeslse 53 (S3le o i 1) olde slge 35,0 &)
b 3 b 51 1) eSaddnl 0B wS )l i ol ol
bs Joo ol LS b dn 5 o lajks O
el LIl ol o2y Sla 8L 3 2 se slajld
Opmed (liud odne &S5 Gl ST Ul 58 o
ool Db jind S| i S5 4 ale 5 ab S
035 —odns olKaws 53 34 ge glajlas LB 1,5 AS
Okd b e gl WShaS LS s 355 (o
Lg'..buJ\}.e;’;.l?c'bcs\o>})al§:.w>)>5a.>ﬁ‘)}l>ub'
5 Gtmeslge b OAs S5y esdle Sadinl 5
T ey e Omer 2l 3T L s 5
i 5o & eag LU s SIS eSVE Sl 55T
ool das o 28l 1y (31 S sla 5T nl s S
)58 65 93 (oo g Hall o Aol gm 5T (51K
o 5kd 5 (BEC ¥ o) YA ¥ — st Sl 035 3 me
)u{w;lf,\b@ o5 9 Y—5ks (EC Y ¢\ (¥ (¥9)
2 AT 3 Shee STo (M)l QLS o35 55 75k
25T 38 odalin 04°C sllan gles )3 V/+-V/0 PH
AT cu” BaT ZnT N e oSS 05550 g b
Ss s Shes sd o JWbé 5 CaSgze EDTA

sl asE )3 psas ays GO s el s S



S5 Sllks gl (V@) el (NIH) Sl
o305 CiS P.SMBroth lswe js 1y 6 SL sl jks
= TYTRNTY P S FP SRS (E R TR S PR FC Do
Jaze Jo gl ol a5 038 M LT 415 55 (5
Joloee i 00ls 5l 3 quablite Ojen 655 15 ol 5055
Cose s AT 4 1) (pLal sl Jhoms) (230 5m
5055 wlal )l Ol g Ao )5 A Ol e U o jhas o s
1 OT G 338 JoK5 56 Y 1 0305 13 dlowses 531, 0T
OS5 B eala 5l ladlomiy S sk Sle 53 03 S b gloes
G e Buy 033 1y ey e AS e Sl
Lol )y pHB L Ve Jo Y+ TriS HCL Jgloee sy
Sl &) Gl (s S b o 4 038
(Cat,N0o.R089L) ki p (g5l <Ky S 51 S50
S35 2 e Slalad o3Il b5l sy s S eslisa
(Cat.N0.S0431) ;s 5 <5 & protein ladder 3 Jj
oo b oshe ol ysbs mST gl s eslinal
sliS e s J5 Ll A% eslizel SDS-PAGE
508380 g Aoy FoodiS (S U5 5 )Y
7 Ode b SDS-PAGEIY U5 sy i syse 9
s 5 pll Yol s 5 Y W, s el
Sl 3 8 ploil g (calaS 5l oslizal b ST
O3 s 5 o BT a3 I ()
s S I sl B s Kl amys 00 s,k
D e 2 oo Y L1 ) o &5 B Jglons
90 s 4y 3l Kilu am )5 00 (slos 53 5 03,5 b sl
SO ML 1 bglsws 51V Ml s A 0305 15 aids
o Slo 5l gy 5038 bia O 135 K5 hona
S ol FAONM 2 00 Jgb 55 15 255 36 oo Ol
NaCzH302.3H,0 ¢S/ Y & o 5T Clab il J sl
5= T 2 (e dre 55 & CaClH,0 0 8 VPV
CTL o 5 0l /0 4 [ PH Y ¢+ eSCaal il L
05 N g 3T b | s oy )
03,5 Jo AL dous ;2 (ader )31, Slid i |

ol et sto 97 3t o3 ot / ¥ ¥

S I NPT I RNy 4
Wto 05 Gl b olilis 5 p 8 T K
« Bacillus Medium Agar Lo sy 1) b SL
Sy sloul &G gl ST G esls CiS ewd O Dy s
L 5315 65 b sla IS b STL g5le b sl
oo Slp s esls S Bacillus Medium Broth
phytase PSM  olastl Lo I 5kd 0F 34
S e sy b S s eslizulscreening medium
Gl & ol VY-FA e 4 TV°C s 5 ciS ol
S del Ll G S Gope 02 A I
Sed g Kb o Gldla LS 4 5o | Lo 53 35 5
LoT ks Wy &8 Ll SL 55 wslul Ll
sskis & Bacillus medium Broth s sdses | ol Coia
L DNA £l 5l (F)as osls iS5 DNA £l e
DNA 7l pul &S 5 p 25 45— 3 55, 53 5l ealicul
4 A5 el (catNo: DNBLISCOI ) 03l S )
05 ol eks Chli= g sl ,5ks 0F 25 ke
SRS 053y Lo 6l MNAS &1 it sl
2L A SN as b S ws b gl
s o8 sVl (i sesn Hlp Jolb 5 B S
plasl g s s 550 05 LG (P)sL 05
Sy ) 6SL sbld s ey sl QA 5 S
ol 3 S ol gl s eslizal 16SIDNA - oShe
odd I ,b 16SIRNA i glab ulul & olas
16SIDNA 5 ks O anksd 53 0 355 51 ey .l 03Lizl
J5 eSS 4 S T s il (WS 5 (4ST IUT
Jpamn 4y 5 L3 plol (55,589 S (i 5 5,67
05 2SS Jgams of on 4 16SIDNA (g5l e 2S5
,5) macro gene =S i 4 JIg en S b
UDNA JI5 sl osls S b3l ks Jlayl (g s
4l 5l el b e 9 Chromas el ;1 eslu
55 s Ol Lo S e 45 BLAST 0T
(b 5o 93 (S Jos SLliST )5 315 (NCBD)

AY ol (6 357L 40l 0319 (0 0 ko) i 09 ¢ A LT pole dloro



Yo/ OflKon § o6

Voosgds hd 4 lid dla Lol S sle 4y Fro¥D
s bales s 55 oo Cele FA 1 s 5 e e
03l s oy i 5K sk e e oY 1 adle
G 4 Slis dla & b odaliv V/O-0 PH o355
093 Colu FA S8 1w e e Vom0 s
88 72 051 5 el PH 53 i odalie § gl SO
S5 i by YL PH 55 5 s edalie 2l

3K

)
bl 5l a7 ¢Sl wgai Froslaw 1 s ol o
5 Loy ol (9T oo Ol Ol o el
) S5ks 05 e b (sl gl sla 65 513550
Sler Sl plo b 6ol Ol 4 & ey 1
s L 25 & b Sl g o ke o K1l
aw Jolae syl ‘-SL..; Godae gla falge 4 34
23,2 AT ol 5 &K sl (S5 s rr S s
P-ooles 35lslsT oy 2 (idu il Dol o) (0 5 &
b0l S s Caslie pas (B8 A
St oS aum o)l &5 S5l olT glaunT 5
93Pl g s 8l e Sd a5
o 43 5h o 0 OT (5T ol Lo s (8515
odne e oS jld Cl gl camlie IS 4SS
Ot Sl L 53 ST Lol s (58 Bl e
3l Dl e 4 Ormer o AL Al 1) Sl
S ol 5l S5 Sl ol g 4S5 Ll LV F) L
5 Shieh L2l onlio Laaad g 5 bass S oS (11 ol
oo Sk adg Ls S DU VARA Jle s o,
2 I e Olld Cusgdos Ll i s zob sk
ookl ks OT blie jsy b dalys Wi, Lo
Db o WIS Lases 53 6Sad ol L5 kit 5
Aol Lo g e skl SB35 e ) s
s Saghai Maroof .uis Ll cciS oo o ys oS

AY il (5 557b 40l 0329 (0 0 skodd)idd 0393 ( AL HT pale dlxo

\J(.,;.“.uu,a/a@prwﬁ\u¢§,~M‘.\.ﬂlp,
5 ol shomn oy 1)) @ 3k o L
4 ol 4 S el Al e Vo e 5T Sl
PO o o p g el Jslome i BLS1 T 2 e VY
5038 Jo T A (dedor 51, Olidpalin p S0
Va OT L) e 5 Lol o3 Y0 psdsal 2l oo Ve
el 8 VYO (s oy paT Jglome ooy o 2
J 4 70 ls s 5 O 2 e P s Ol
30233 & 75 ol I gomn S (e Yo g s s 5 03 8
Jsbows el 2 ) o 4 T L O 50 51 ey
L1y Sl selion Jplos 51 ) b YO+ fouST Ui e
G ol 45 BLOl DIy o sl glome 2 L YO
ST L s 6lsl do s #0 ¢S5 s dewl 2 e V90 0T
ool AN e a bie
2 Sl lla s T el s SIS ) sl
Olgie 4 3 Kslu #0500 b+ FO Fr D F (YO
23 Al Jls bl aS s Obasl T glales
Db SlesT Lo ja Glpdd )y oolast] Lases
Caltbes palie 53k gyl s SO ) ws 1SS
HCL Lwg pH 238 )15 cwyp 5,50 A-Y o pH
Al s alal ol s b5 alls NaOH 5 alls
LSS L aw PH a s e polazt ] Lo o
(")
B wsl

IPee bp Ll sl b (28 SL50) 51 Jol mls
ez (G5l s a5 S 6 1) 281y Lo
313 0l BLAST 131 p 5 5l eslizal 1, 16 SIDNA S5
ikt skl 658 Aoy A8 5 5,50 ST oS
‘uu’J\}sG.U,.J'\a.uT;MM{@u.up@strw.ﬂ
Lo 538 6 S50 S Wl 58 05 sy S
a5 5 sy ki @l ¢Sad dwl 0T s
4 S sy gy b 5T W5l S e

Glos jadls Jhad - i as eslinal de A ali Ol e



a&@jsﬁl{rﬁjﬁb@:jﬁgwb&h@!
Lpd o Db e b g elS O e
L5,8 SUIY ¥ Jle s o, 5 Xuenging Wang
J@H)::\;éb@)sF):du&quﬁij
s 8 g LSS ol a 0T Sk 5 s (IS
Sl ol €55 5l 5T 5 Shae o8 s 31
0313 5 Cele YF Code @ 453 YO Lgl.u):r;_)‘ﬂ'«f
FAFY PH s Ll sy ol 0T CIladV/Y=0/0 pH s s
qw@):Ybéb:):.:ﬁeM&}:ﬂﬁjT:ﬁw
YPH 55 Llsg Cub 05¢ pH Cola V0 Sote 4 5T
51 e PH 3 5 C8L j2alS dsaYe 0T 5 Shes
ol 4 s o DL Bl s g 0 5T 5 Sas IS
)J'M‘f@&]wﬁ@.uF@dbprgﬂfgﬁ}T
s 53 146K Il & Sl 05T 55 aslllas
a3 YV gles 53 &S Sl ges S L 1) 5 Cleb
GHIEL S Celu YF Sde 4y 5 o5 5 L1 5 PH- 0/0
@f,v‘VpH,ggj.qumﬁ;quu
Syl a3 s PH #5V/Y 53 5 aii odalie e 65
) I8l Al e B Ly B 3T Sl a s YV
©ls 9 VIY=#PH ;5 Js (sdd sdalive dlla s Ll
b oS by o 3l IS T Sl s YV 5L
bl b o 5ol 5y alie Xuenging Wang CL‘
Sl a3 WY gl 5 PH= 00 05T g sl
O3V Sl he ST (o Aol b5 015 0T 5 andllas oy
sine 5 okt als T aan LB 5 Wls sy b
A5 SIS SN hils b Gl 5550 5 05 IS Anes
skl s 05 L deys A8 Cals ghls 5 ol
4L, sKIM .55 NCBI Qj&l{).s:fymﬂ
O3 et 5 Pl Gl LAl gl Yerd dle o
O I SDS-PAGE Ly 855, opl JsSe
5 5y o adlllae )3 J5 05 S eslizal plil ST 5T
sl 3 Lo 5 A @ls fge SLgT SWsw bo Loy
A odaliio sl am 5 05 S eslizal pLS

bl phants b 457 i 03 ot / T T

S el me Ol g 4y SLid 51V 4 Jlw s 01,8
oslizal DS 11 bl 68 (glulas gl ks
3 pAS e sl L 3 1) Sk TS
5 S s Gdae Gl K s B Sl
Sl i Cele YE 1 ks s Shee ST
«iot:éjl;.:;ub}:aurt?dww);.mub@
bl Gl 1y Dlid G el aie Olge
e sl Le yo 0y k5 b eslitul elose
D-glocose ,D-manos kcl,Cacl2,(NH4)2s04,Mgso4 7H20
atia Lol FA Cid8 51 L ks s Sles 5 Aa W g
Skd WS S YV Jle s O Kea 5 Wyss L
Vo Oglbs gles (slyls DSIL gkl 45; 4 by
Wil Ko 4 Loy o oo pllan (glos 51 iy o 035 453
o3 Ve sles 53 05l SO s Vel e 5 03
3T Gt Cwl b doys) e bl Kl
b 5 Cacl2 w6 Loss ;5 DS11 bl 45 ks
Gl 8l e 5 b b o o St s 00 1 i
A 5 i gles yo osle pl 6 me s &:S)}.p BEIEYY
b o 5 ok plonil anlllan 53 .35 Al ol Ly 55 4oy
3 OB odd Mo eskal 48 5kd Cglles (gles
odins OLES cpl 45 o3y 4ids PO s wy ol 5 sla
Sl YU los & S 05T ol o b sl
sls Sl O)Sn 5 WYSS G I Juol gl L
6 Cacl2 o me 5o b adlles 3y5e 05T g pdys
s Wyss sl b a5 Zb JialS g5 ) B b
wlie Gl oy b s adles pl 53 g wlie O1SGes
5 ol 5 il el 5 Glelir 4 S8
STR 68 5 b pesbel 51 S 05 Sl
2 old L‘”(w:ﬂf)‘ I ok 3550 03 ekl
g n odys CiS Laea 43 b (6 ST sla S ol b
o) 4 s s Wy 4 o6 T I SLl slaw L
A sl ST 350 45 e S I (6l 4T s
J’@M@;Uﬁ}”ﬁﬁuﬁﬁuxxf
Mo 4015 ooy olzsl Gasis g onles o Lale ST

AY ol (6 357L 40l 0319 (0 0 ko) i 09 ¢ A LT pole dloro



Yv/ OflKon § o6

EILSECE R o)
il s 0L ol sl andlh

Aoy bl ST o&iils s g Koo iy bl
CJJ; gl Sl sle aum sdas i J&J
ST o&iils Loy 3 oS Covnd 5 i ils Loy
| KT RGO PN -SRI L R P PR W
4;_15 O s B) S 4> LS';‘J)"\_; 9 c‘;’b—‘ g_,..:\j..a
ggjj_i.:a c‘._ii._f_‘_.ajT QLS)L_f 9 O‘J&M
Aty el T oty IS 5wl
> sl S s o S

.V\J)b;ﬁrwld_:i_’_}'

References

1. Idriss E, Makarewicz O, Farouk A, Rosner K, Greiner
R, Bochow H, et al. Extracellular phytase activity of
Bacillus amyloliquefaciens FZB45 contributes to its
plant-growth-promoting effect. Microbiology. 2002;
148(7): 2097-2109.

2. Nagashima T, Tange T, and Anazawa H.
Dephosphorylation of Phytate by Using the Aspergillus
niger Phytase with a High Affinity for Phytate. Appleid
and environmental microbiology.1999; 65(10): 4682-84.

3. Kim TW, Lei XG. An improved method for a rapid
determination of phytase activity in animal feed .J Anim
Sci. 2005; 83(5):1062-1067.

4. wang X. Phytase studies: producer screening enzyme
purification and charactrization and gene cloning.
Bankok, mahidol university. 2003.

5. Kerovuo J, Rouvinen J, Hatzack F. Analysis of myo-
inositol hexakisphosphate hydrolysis by Bacillus phytase:
indication of a novel reaction mechanism. Biochem J.
2000; 352(3): 623-628.

6. Kerovuo J, Lauraeus M, Nurminen P, Kalkkinen N,
Apajalahti J. Isolation, Characterization, Molecular

Gene Cloning, and Sequencing of a Novel Phytase from
Bacillus subtilis .Appl, Environ, Microbial. 1998; 64(6):
2079-2085.

7. Lim BL, Yeung P, Cheng C, Hill JE. Distribution and
diversity of phytate-mineralizing bacteria. ISME J. 2007;
1(4): 321-30.

8. Laemmli UK. Cleavage of structural proteins during
the assembly of the head of bacteriophage T4, SDS-page

AY il (5 557b 40l 0329 (0 0 skodd)idd 0393 ( AL HT pale dlxo

S Oy Yoo e s 0lSeas  Kerovuo
g addlas pl 55 a8 W S 0L 1 Osdls LS FO 5 5u s

A odalie 03 gl>wse U'.'.‘ BE]

S5 Aomis
oS Wy sl el Sn a4 s L

23 53 L w5l b Jaoe Laligsks o 5T
ol 2 S s GLLS L s e
Gl glolis ol ol ST o b 5 sl 15 S
L R T s R

il e 1o s s Gl o5y Sl ) i

electrophoresis of proteins .Nature. 1970; 227(5259):
680-5.

9. Sambrook j. Molecular cloning: a laboratory manual.
3" ed. 1982-2012.

10. Wang X, Upatham S, Panbangred W. Isarangkul D,
Summpunn P, Wiyakrutta S,et al. Purification,
Characterization, Gene Cloning andSequence Analysis
of a Phytase from Kilebsiella pneumoniae subsp.
pneumoniae XY-5. ScienceAsia .2004; 30: 383-390.

11. Zou LK, Wang HN, Pan X, Xie T, Wu Q, Xie ZW, et
al. Design and Expression of a Synthetic phyC Gene
Encodingthe Neutral Phytase in Pichia pastoris. Acta
Biochim Biophys Sin (Shanghai). 2006; 38(11): 803-
811.

12. Wyss M, Brugger R, Kronenberger A, Rémy R,
Fimbel R, Oesterhelt G, et al. Biochemical
characterization of fungal phytases (myo-inositol
hexakisphosphate phosphohydrolases): catalytic
properties. Applied and Environmental Microbiology .
1999; 65(2): 359-66.

13. Shieh TR, Ware JH. Survey of microorganism for the
production  of  extracellular  phytase.  Applied
microbiology. 1968; 16(9): 1348-51.

14. Guerrero-Olazaran M, Rodriguez-Blanco L, Carreon-
Trevifio  JG, Gallegos-Lopez  JA,  Viader-Salvadd
JM. Expression of a Bacillus Phytase C Gene in Pichia
pastoris and Properties of the Recombinant Enzyme.
Applied and Environmental Microbiology. 2010; 76(16):
5601-5608.


http://www.ncbi.nlm.nih.gov/pubmed?term=Zou%20LK%5BAuthor%5D&cauthor=true&cauthor_uid=17091198
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20HN%5BAuthor%5D&cauthor=true&cauthor_uid=17091198
http://www.ncbi.nlm.nih.gov/pubmed?term=Pan%20X%5BAuthor%5D&cauthor=true&cauthor_uid=17091198
http://www.ncbi.nlm.nih.gov/pubmed?term=Xie%20T%5BAuthor%5D&cauthor=true&cauthor_uid=17091198
http://www.ncbi.nlm.nih.gov/pubmed?term=Wu%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=17091198
http://www.ncbi.nlm.nih.gov/pubmed?term=Xie%20ZW%5BAuthor%5D&cauthor=true&cauthor_uid=17091198
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhou%20WR%5BAuthor%5D&cauthor=true&cauthor_uid=17091198
http://www.ncbi.nlm.nih.gov/pubmed/17091198
http://www.ncbi.nlm.nih.gov/pubmed/17091198
http://www.ncbi.nlm.nih.gov/pubmed?term=Wyss%20M%5BAuthor%5D&cauthor=true&cauthor_uid=9925555
http://www.ncbi.nlm.nih.gov/pubmed?term=Brugger%20R%5BAuthor%5D&cauthor=true&cauthor_uid=9925555
http://www.ncbi.nlm.nih.gov/pubmed?term=Kronenberger%20A%5BAuthor%5D&cauthor=true&cauthor_uid=9925555
http://www.ncbi.nlm.nih.gov/pubmed?term=R%C3%A9my%20R%5BAuthor%5D&cauthor=true&cauthor_uid=9925555
http://www.ncbi.nlm.nih.gov/pubmed?term=Fimbel%20R%5BAuthor%5D&cauthor=true&cauthor_uid=9925555
http://www.ncbi.nlm.nih.gov/pubmed?term=Oesterhelt%20G%5BAuthor%5D&cauthor=true&cauthor_uid=9925555
http://www.researchgate.net/journal/0099-2240_Applied_and_Environmental_Microbiology
http://www.researchgate.net/researcher/3085273_T_R_Shieh/
http://www.researchgate.net/researcher/45771976_J_H_Ware/
http://www.researchgate.net/journal/0003-6919_Applied_microbiology
http://www.researchgate.net/journal/0003-6919_Applied_microbiology
http://pubmedcentralcanada.ca/pmcc/solr/reg;jsessionid=3F024A34F80930CC8496B5EC72EFC7A8.eider?pageSize=25&term=&sortby=score+desc&filterAuthor=author%3a%28%22Guerrero-Olazar%c3%a1n%2c+Martha%22%29
http://pubmedcentralcanada.ca/pmcc/solr/reg;jsessionid=3F024A34F80930CC8496B5EC72EFC7A8.eider?pageSize=25&term=&sortby=score+desc&filterAuthor=author%3a%28%22Rodr%c3%adguez-Blanco%2c+Lil%c3%ad%22%29
http://pubmedcentralcanada.ca/pmcc/solr/reg;jsessionid=3F024A34F80930CC8496B5EC72EFC7A8.eider?pageSize=25&term=&sortby=score+desc&filterAuthor=author%3a%28%22Carreon-Trevi%c3%b1o%2c+J.+Gerardo%22%29
http://pubmedcentralcanada.ca/pmcc/solr/reg;jsessionid=3F024A34F80930CC8496B5EC72EFC7A8.eider?pageSize=25&term=&sortby=score+desc&filterAuthor=author%3a%28%22Carreon-Trevi%c3%b1o%2c+J.+Gerardo%22%29
http://pubmedcentralcanada.ca/pmcc/solr/reg;jsessionid=3F024A34F80930CC8496B5EC72EFC7A8.eider?pageSize=25&term=&sortby=score+desc&filterAuthor=author%3a%28%22Gallegos-L%c3%b3pez%2c+Juan+A.%22%29
http://pubmedcentralcanada.ca/pmcc/solr/reg;jsessionid=3F024A34F80930CC8496B5EC72EFC7A8.eider?pageSize=25&term=&sortby=score+desc&filterAuthor=author%3a%28%22Gallegos-L%c3%b3pez%2c+Juan+A.%22%29
http://pubmedcentralcanada.ca/pmcc/solr/reg;jsessionid=3F024A34F80930CC8496B5EC72EFC7A8.eider?pageSize=25&term=&sortby=score+desc&filterAuthor=author%3a%28%22Gallegos-L%c3%b3pez%2c+Juan+A.%22%29
http://pubmedcentralcanada.ca/pmcc/articles/PMC2918954/
http://pubmedcentralcanada.ca/pmcc/articles/PMC2918954/
http://pubmedcentralcanada.ca/pmcc/solr/reg;jsessionid=3F024A34F80930CC8496B5EC72EFC7A8.eider?pageSize=25&term=issn%3a1098-5336&sortby=score+desc
http://mic.sgmjournals.org/search?author1=Elsorra+E.+Idriss&sortspec=date&submit=Submit
http://mic.sgmjournals.org/search?author1=Oliwia+Makarewicz&sortspec=date&submit=Submit
http://mic.sgmjournals.org/search?author1=Abdelazim+Farouk&sortspec=date&submit=Submit
http://mic.sgmjournals.org/search?author1=Kristin+Rosner&sortspec=date&submit=Submit
http://mic.sgmjournals.org/search?author1=Ralf+Greiner&sortspec=date&submit=Submit
http://mic.sgmjournals.org/search?author1=Helmut+Bochow&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/pubmed?term=Kerovuo%20J%5BAuthor%5D&cauthor=true&cauthor_uid=9603817
http://www.ncbi.nlm.nih.gov/pubmed?term=Lauraeus%20M%5BAuthor%5D&cauthor=true&cauthor_uid=9603817
http://www.ncbi.nlm.nih.gov/pubmed?term=Nurminen%20P%5BAuthor%5D&cauthor=true&cauthor_uid=9603817
http://www.ncbi.nlm.nih.gov/pubmed?term=Kalkkinen%20N%5BAuthor%5D&cauthor=true&cauthor_uid=9603817
http://www.ncbi.nlm.nih.gov/pubmed?term=Apajalahti%20J%5BAuthor%5D&cauthor=true&cauthor_uid=9603817
http://www.ncbi.nlm.nih.gov/pubmed?term=Lim%20BL%5BAuthor%5D&cauthor=true&cauthor_uid=18043643
http://www.ncbi.nlm.nih.gov/pubmed?term=Yeung%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18043643
http://www.ncbi.nlm.nih.gov/pubmed?term=Cheng%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18043643
http://www.ncbi.nlm.nih.gov/pubmed?term=Hill%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=18043643
http://www.ncbi.nlm.nih.gov/pubmed/18043643

Supplement Issue 2014, Vol 7, No 5

Original Article

Expression of Bacillus Species Isolated Phytase Gene from Soil by PCR Method

Nazemi, A. (PhD)
Assistant professor of Genetics, Faculty of
Biology Sciences, Islamic Azad University,
Tonekabon Branch, Tonekabon, Iran

Vaseghi, N. (MSc)
MSc of Microbiology, Faculty of Biology
Sciences, Islamic Azad University,
Tonekabon Branch, Tonekabon, Iran

Khataminejad, MR. (PhD)

PhD of Microbiology, Department of
Microbiology, Faculty of Biology Sciences,
Islamic Azad University, Tonekabon Branch,
Tonekabon, Iran

Nasrollahi Omran, A. (PhD)
Associate Professor of Microbiology,
Department of Microbiology, Faculty of
Biology Sciences, Islamic Azad University,
Tonekabon Branch, Tonekabon, Iran

Eskandari, M. (MSc)

MSc of Cellular and Molecular Biology,
Faculty of Sciences, Gilan University, Rasht,
Iran

Corresponding Author: Vaseghi, N.

Email: NVasegi@ yahoo. Com

Received: 18 Jul 2012
Revised: 30 Aug 2013
Accepted: 4 Sep 2013

Abstract

Background and Objective: Recognizing and using of isolated
phytase in the soil microorganisms are paramount importance to
produce the Phytase enzyme utilized commercially in different
industries. This study was conducted to recognize different bacillus
species which are Phytase producers and detection of the gene that can
produce this enzyme.

Material and Methods: Soil samples were gathered through different
parts of mountainous areas. The early isolation of bacillus was carried
out in Bacillus Medium Agar. After isolating the bacteria and genome
extraction, the responsible gene of enzyme producer recognized and
amplified by PCR method. The size of this protein and the optimal
production situation in supplemental exploitation such as SDS-PAGE
and the enzymatic activity of its size were evaluated.

Results: Of 40 samples, one bacterium secreting Phytase enzyme was
isolated. This bacterium was sequenced and recognized Bacillus
Sobtlis species that is classified in STR Genus. The size of protein
phytase produced by this gene was about 45 KD and the enzyme
activity at 55 degrees was measured about 5.65 in wavelength of 415
NM. The phytase gene with the size of 1200 bp was propagated.

Conclusion: the microorganisms, in natural conditions, produce
Phytase enzyme in limited amount and with the quality appropriate to
microorganisms. Thus, isolating the bacilli producing Phytase enzyme
and purifying this protein are highly significant.

Key words: Bacillus Subtilis; Phytase; SDS-PAGE; Enzymatic
Activity; Polymerization Chain Reaction
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