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TOM TAT

Phytase (myo-i | hexakisphosph hosphohydrolase) i enzyme thuy phin acid phytic duge long

ban thue vt va vi sinh vit. Phymsc twr A\p«lg:lh/\ niger hogt dgng & pH (hap vil dang duge tng dung pho
bien trong thire &n chan nudi. Trong nghién cdru ndy, phan doan mi héa protein 1hinh thye coa phytase (/)Iry/l)
tlr genome ctia 10 ching A nrger duge tach dong vd 9 trong $0 46 duge gt trinh ty. Phan doan khao sat ¢4 d
déx 1344 bp, mé hoéa cho 448 ammo aard. Trong phan dogo nay. trinh 1y nucleotide gitra cde ching ¢6 dg tuong
dong 99,7% - 92.1 vén ny 3 dén 106 nucleotide khic bigt. Phén tich trinh tu amino acid suy dién r minh
nucleotide cho thy, phytase caa cic chang A. niger khio sat cb thé khong. bén nhié. Phytase tir céc ching
CNTP 5150, CNTP 5149, CNTP 5033 va CNTP 5091 ¢6 wu di¢m hoat djng o pH thép va hoat tinh dic hidu
véi acid phytic cao. Dya theo d¢ wong dong, cac phytase khao sat co thé duge xép vio 4 nhom phytase da
cong b6 cho A miger Trinh ty gen ma héa phyA cia cac chung A niger khao sét duoc ding ky trén GenBank
v6i ciec ma s& HM369362. HM369363. HM 369364, HM 369365, HM369366, HM369368 v HM369369 rong
img v&n cac chang A4 mger CNTP 5150, CNTP 5148, CNTP 5149, CNTP 5032, CNTP 5033, CNTP 5090 vi

CNTP 5091

Tir khéa: Aspergillus niger. gene phyA. phan ich trink tie, phytase thanh thuc

MO DAU

Phytase 1a enzyme phéan giai phytic acid (myo-
inostto] hexophosphate), mét dang dy rir phosphor
cha yeu cua cac cdy ho ddu, ciy ngl cbe va cay cho
hat ldy ddu, déng thin giai phong phosphor vo co
(Kerovuo, 2000; Vohra, Satyanarayana, 2003). Béng
vil da day don nhu gia cam, lon, ci khéng c6 kha
ning san sinh phytase trong duong tiéu héa. Viéc b
sung phytase vio thic an chan nudi sé giap dong val
hip thu dugc phosphor ngay trong chinh thanh phin
cua thirc &n, giam chi phi bd sung phosphor vb co,
ddng thoi gitp vAl nudi ting trong va tranh nguy co
gdy & nhiém moi trudmg (Cromwell er al., 1993).
Ngodi img dung trong chin nudi phylase con dugc
img dung trong cong nghiép glay, san xuét duge
pham, cai tao dat trong v thyc pham danh cho nguoi
(Kerovuo, 2000; Vohra, Saryanarayana, 2003). o}
Viét Nam hléu nay phytase hau hét duge nhip khéu,
vi viy san xult phytase trong nuéc dang 13 muc tiéu
cira nhiéu nghién ciu.

Ngudn phytase tir vi sinh vt cé nhimg tiém
ning (mg dung to 16n. Dic bigt phytase tr A. niger

hoat déng & pH thip thuémg dugc sin xudt, (mg
dung cho chan nudi (Al Asheh, Duvnjak, 1994;
Berka e al, [998; Rodriguez et al., 1999; Shimizu,
1993; Xiong e al., 2004, Zhang er al.. 2005). o}
nudc ta, viéc tach dong va gidi trinh tir gen ma héa
phytase m& dugc thuc hién & Bacillus subtilis (D8
Thi Ngoc Huyén, 2007, Nguyen Vian Viét, 2008).
Trong nghién ciru nay, lan diu tién ching 16 phan
13p gen phyA thanh thyc tr A4 niger dé tao ching tdi
(6 hop. san xudt phytase gia thanh thép thay thé cho
phytase nhép ngoai.

VAT LIEU VA PHUONG PHAP

Chiing vi sinh vat v plasmid

Muai ching nim méc duge tidp nhan tir B3 Suv
tap gidng cla Vién Céng nghiép Thuc pham (9) va
Bb Suu tip gidng cia By mén Cong nghé sinh hoc —
V1 sinh, truong Dat hoe Su pham Ha Noi (1) (Bang
1). £ colt DH5a vA vector pPICZaA (Invitrogen) va
pTZSTR/T (T/A) (Fermentas) dugc st dung dé nhén
dong gen mad hoa phytase thanh thyc.
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Bang 1. Mudn chung A. niger sir dung ab nhan déng phyA Ihanh thyc.

Tén trong Bé Suu tdp Ton;Ac Phan logl so bd Ngudn géc

CNTP 5032 s " A niger Vién Cong nghiép thyc phdm
CNTP 5033 1920F A niger Vign Céng nghiép thyc phdm
CNTP 5034 770 A niger Vién Cdng nghigp thirc phAm
CNTP 5037 1923F2 A nigor Vién Céng nghidp thue phdm
CNTP 5089 JCM 1922 A niger Nhat Ban

CNTP 5090 JCM 1925 A niger Nhat Ban

CNTP 5091 JCM 2261 A niger Nhat Ban

CNTP 5148 csP A nigor Vidn Cong nghigp thyc phdm
CNTP 5149 V80 A niger Vién Céng nghiép thyc phim
CNTP 5150 XP A. niger TruetngDai hoe Su pham Ha N&

Téach chiét DNA genome va plasmid

Genome tir A. miger dugc tach chiét va tinh sach
bing kit QIAEX 11 (Qiagen. My). Nam méc duge
nudi ciy trén méi tnrdmg malt agar (1% malt extract;
1% glucose: 2% agar) rong 3-5 ngay & 30°C. Bio tir
dugc thu bing 2 ml dung dich chira 0,1% Tween 80.
Sau d6, 0,5 ml dich bao tir dugc chuyén vio binh
tam gidc chira 10 ml YM (0,3% malt extract; 0,3%
yeast extract; 0,5% peptone; 1% glucose) va nuét lic
200 vong/phat ¢ 30°C trong 8 - 16 h. Sau d6 | ml
mam bdo tr duge chuyen Va0 0 cng Eppendorf 1,5 mi
va ly tam 1 phut vm 12000 vong/phit. Sinh khéi
duge rira bing nudc cit thanh tring va bd sung 0,75
ml 2x SSC (0,3 M NaCl; 30 mM CH,COONa; pH
7), trén déu réi 4 20 phit & 99°C. Todn b dich va té
bao dugc chuyén sang ong Eppendorf méi va ly am
| phit & 12000 vdng/phut, loai bo dich phia trén.
Sinh khéi dugc rira bing nudc cit, sau dé bd sung
100 pl phenol/chloroform, 100 ul hat thiy tinh va
100 pl nu6e. Sinh khéi duge dong héa trén may phd
1é bao Biospec (Anh) & ché d§ 16i da trong 2 phut.
Hén hqp dugc ly tam 10 phut & 12000 vong/phit.
Dich noi phia trén duge dung lam khudn cho PCR.
Plasmid DNA dugc tich chitt bing NucleoSpin®
Plasmid extracuion kit (Machercy-Nagel, Germany).

PCR

Gen (1344 bp) ma héa phyA thanh thuc duge
khuéch dai bing PCR sir dung mbi PhyAF (5'-GCT
GAA TTC CTG GCA GTC CCC GCC TCG AGA-
3’) va PhyAR (5'-TGT TCT AGA GCA AAA CAC
TCC GCC CAA TCA CC-3") dugc thiét ké theo
trinh ty phyA (GenBank: Z16414), PCR (50 ple 1l
DNA khuén; 0,2 mM dNTP, | pmol méi méi; 1,25
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mM MgCl,, 1x dém Tagq polymerase va 2 U T 01
polymerase) dugc thuc hi¢n wén may GeneAmp
PCR System 9700 (My) véi ché do nhiéi: 94°CIJ'
30x (94°C/40", 52°C/1", 72°C/N"). 72°CI7.
pham PCR dugc dién di trén gel 0,8% agarose

Bién nap bang séc nhiét

Té bao kha bién dugc lay ra tir ~75°C. 1am tan

15 phit wén da. Sau dé. méi ong té bao kha bin
duge b6 sung 10-100 ng DNA, déo nhe nhan de
DNA phan bd déu trong dich té bao kha bién, de 30
phit trén da. Mau dugc gay shock 90 gidy & 42°C,
sau do dit 2 phut wén da. Dich bién nap duge b
sung | ml LB (0,5% yeast extract; 1% tryptone; I%
NaCl: pH 7) va lic 60 phut ¢ 37°C, 100 ml dich t
bao dugc cdy trai trén dia thach LB bd sung 100 mgl
ampicillin, 0 qua dém & 37°C. Céc lhe bién nap
duong tinh duge chay PCR- khudn lac bang céch lay
du tip chdm khuan lac, chuyén vao éng PCR lam
khuén. Ché dé nhigl nhu nhan gen phyd, b sung
95°C/10" trude phin img (Sambrook, Russell, 2001).

Xéc dinh trinh tir gen

Trinh v DNA duge giai theo nguyén ly Sanger st
dung kit AmpliTaq (Amersham) theo huéng din cia
hang véi cic mdi twong img trén may doc trinh wr
model 377 (Applied Biosystem). Chc chudi DNA duge
so sinh  v6i cic winh tr wén GenBank

http://blast.nchi.nlm.nih., gov/Blast cgi) bing phan mem
BioEdit 5.0.6 va so sanh béng ClustalX 2.0. Trinb &/
amino acid duge suy dodn dya trén bing mé cho 4.
niger sir dung phan mém Vector NTI 9.0. Chy tién béa
duge hién thi bang phin mém TreeExplorer 2.12.
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KET QUA VA THAO LUAN
Nhan dong phyA thanh thyc tir A. niger

DNA genome cia 10 chiing Aspergi/ius linh sach
duge sir dung 1Am khuén cho PCR. San pham PCR
(doan phyA) cho mot biang DNA séng sdc nét img véi
1,4 kb, tuong du:mg v&i kich thude cua doan phyA
thanh thyc cin khuéch dai theo tinh todn li lhuyel
(1344 bp) (Hinh 1). San pham PCR dugc gﬁn vdo

1.2 3

PhyA

Hinh 1. Nhan déng gen phyA thanh thyc bing PCR. M. GeneRuler™ 1 kb DNA Ladder, 1 -

Gial trinh ty gen phyA

Plasmid pPICZaA/phyA duge gid) rinh ty & gen
phyA v chc ving phy can sir dung hai mdi a-facror
va 3-AOX]. Plasmid pTZSTR/T/phyd dugc giai
trinh tv s dung cip moi M13F va M13R. Trong 9
gen dugc giai trinh ty, 8 gen thuge cac ching CNTP
5032, CNTP 5033, CNTP 5037, CNTP 5090, CNTP
5091, CNTP 5148, CNTP 5149, CNTP 5150 da

4 5 M 6

vector tich dong pPICZaA (CNTP 5033, CNTP
5037, CNTP 5091, CNTP 5150) v pTZS7R/T (CNTP
5032, CNTP 5034, CNTP 5089, CNTP 5090, CNTP
5148, CNTP 5149) va bién nap vao L. coli DHSa.
Gen phyA tir 9 ching A. niger khac nhau trir ching
CNTP 5034 dugc tach dong thanh cong. Cic thé bién
nap E. coli duomg tinh chira plasmid mang gen phyA
duoc kiém tra bing PCR- colony, nudi cay va tich
chiét plasmid dé gidi trinh (ir DNA.

7 8 9 10 bp

2000
1000

10. 56 thir Ly cac ching.

dugc doc thianh céng toan b gen thanh thuc. Riéng
véi ching CNTP 5089, trinh tu 276 nucleotide déu 5'
¢6 nhiéu 151 va khong phan tich dugc. Trinb ty cdo
lai cia phyA (1068 nucleotide) ir CNTP 5089 c6 do
wong dong 99,5% véi phyA cia CNTP 5149 vé trinh
i DNA vd 99,4% vc trinh ny amino acid. Mac do
nrong dong DNA va s6 lugng nucleotide khac bigt ry
trinh ty nucleotide cia 8 chung dugc thé hién trong
bang 2.

Béng 2. DO trang ddng trinh fir DNA clia c4c gen phyA thanh thuc va sy sar khac vd sé nucleatide

PhyA CNTP CNTP CNTP CNTP CNTP CNTP CNTP CNTP
5032 5033 5037 5090 5091 5148 5149 5150

CNTP 5032 92.1% 92,3% 99.7% 93.2% 99.5% 93.4% 93,3%
CNTP 5033 99.1% 9R,1% 96.2% 92,1% 96.1% 95,8%
CNTP 5037 103 nt 12nt 92,2% 96.3% 92,3% 96.2% 95.9%
CNTP 5000 3nt 108 nt 931% 99,7% 93.3% 93.3%
CNTP 5091 91 nt 51 nt 49 nt 93.2% 96,4% 96.7%
CNTP 5148 ént 105 nt 103 nt ant 93.4%

CNTP 5149 88 nt 52 nt 50 nt 89nl 48 nt

CNTP 5150 90 nt 56 nt 54 nt a3 nt 44 nt
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Trinh ty nucleotide khic bigt nhau Um! che gen.
Céc cjp trinh ty c6 d§ nrong g llmp 13 CNTP
5033 - CNTP 5090 ;92.1%); CNTP 5032 - CNTP
5033 (92.1%):; CNTP 5037 - CNTP 5090 (92.2%):
CNTP 5032 -CNTP 5037 (92.3%) Céc cip trinh ar
¢6 4 twamg dong cao thuge vé CNTP S148 - CNTP
5090 (99.7%). CNTP 5032 - CNTP 5090 (99.7%).
CNTP 5148 - CNTP 5032 (99.5%): CNTP 5033 -
CNTP 5037 (99,1%). Diéu nay cho thily ngay trong
cing mot lodi cac gen m3 hoa phytasz cb sy khac
bigt kha 16m v c6 thé mang ddc diém riéng khéc
nhau.

Tuy nhién, sy sar khdc nhidu v trinh 1y
nucleotide chua hin da din Jdén sy sai khac ve
trinh tw amino acid trong proicin coa PhyA (Hinh
3). CNTP 5149 vi CNTP 5148 khic nhau ¢ 88
nucleotide vd 0 21 amino acid, irong khi d6 CN1P
5149 va CNTP 5090 khic nhau o 89 nucleotide
nhung chi khdc bi¢t & 19 amino acid. CNTP 5032
va CNTP 5090 c6 3 nucleotide khdc biét nhung
khéng c6 amino acid khdc bigt nao. Nhin chung,
frinh ty amino acid bao thit hon so v&i trinh ny
nucleotide theo nguyéo ly 61 codon mé hoa cho 20
amino acid.

Céy phén lom gen phyA thanh thyc cua mét sb
ching 4 niger rén GenBank ¢6 thé duge chia lam 4
nbom chinh va déu chira nguén gen da tach dong tir
cac ching 4. niger wong nghién ciru ndy: CNTP
5089, CNTP 5149 (nhom 1); CNTP 5033, CNTP
5037 (nhém 2); CNTP 5091, CNTP 5150 9 (nhém
3); CNTP 5032, CNTP 5090, CNTP 5148 (nh6ém 4)
(Hinh 2). Trong cung nhom, ki so sinh trinh hr
nucleotide cha phyA thanh thyc gitra chung nghién
clu va ching trén GenBank cho thiy. Nhém ):
Ching CNTP 5149 c6 ¢ tuong ddng 99.8% véi A
niger AF218813; Nhém 2: Mirc d¢ tuong dong gida
CNTPS033 va CNTPS037 véi A. niger AY426977
lan luot 12 99,7% va 99,6%; Nhém 4: Trinh ty cua A
awamori DQ192035 c6 d¢ d¢ tuong déng 99,9% véi
CNTP 5090, 99.8% v&i CNTP 5032 va 99,7% vér
CNTP 5}48. Trong nhém 3. CNTP 5091 c6 do
tuang déng 99.9% vdi A. niger LO2421, trong khi do
ching CNTP 5150 c6 c6 d§ khéc biét lémn nhat so véi
cac trinh ty trong cing nhém. D§ twong dong cao
nhat cia CNTP S150 véi A. niger AY745739 14
97,9%, nén rat ¢6 thé phytase tr CNTP 5150 mang
nhimg d&c diém khac bigt. Nhu vy, cic gen phyAd
thanh thuc trong nghién ciru ndy cé mat trong héu
hét cac nhém co ban. Dy chinh 1A nguén nguyén
li¢u phong phd, giip fch trong viée lya chon nhimg
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gen thich hop dé tao ching 14i td hgp.

Trinh ty amino acid suy doén cia protein thinh
thyc tir cée ching A. niger nghién ciru va twinh ty
PhyA cta chung 4. mger NRRL 3135 (GenBank:
716414) dugc so sanh vdi nhau (Hinh 3),

Trinh ty prolein cua phytase hodn chinh c6 467
amino acid, trong d6 19 amino acid thujc doan
peptide tin hi¢u va 448 amino acid thuge dogn
protcin thinh thyc, gidng hét phytase nr A. niger
NRRL 3135 (Mullancy ef al., 2000). Trinh ty protein
thanh lI\\xc w chung CNTP 5037 dimg lai & vj i thir
50 c6 thé do 18 doc trinh ty, néu khéng ching niy
khéng bidu hign duoc protein hoan chinh.

M@t trong nhimg quan (am Ion nhét cua ching
(61 v&i phytase 14 vy tri hoat dong cua enzyme; khi
nang hoat dong & pH acid; kha nang bén nhiét duge
chi phéi hay quye! dinh bdi mjt so amino acid nio
Chinh vi vay viéc phén tich m¢t 6 vi tri amino acid
cua ching nghién ciru, so sanh véi cc cng bb truce
d6 ¢b y nghia dén viégc dy doan dwge dic tinh
enzyme.

Mgt s6 amino acid 1go thanh diém gin co chit
dic hiéu (SSS) va bao quanh vj i hoat dfng cia
phytase A mger NRRL 3135 bao gém: ha amino
acid tinh acid E22%. D262 va bdn ammno acid tish
base K91, K94, K300. K301 (Mullaney et al., 2000).
Cac ching CNTP 5033, CNTP 5091, CNTP 5149,
CNTP 5150 déu ¢6 trinh ty diém g.’m co chél dic
hiéu gidng nhu A niger NRRL 3135, Riéng cic
ching CNTP 5032, CNTP 5090. CNTP 5148, amino
acid K300 (lysinc) dugc thay bing N300
(asparagine) mdt amino acid trung tinh. Wyss el al.
(1999) chi ra rang néu amino acid 300 mang tinh
acid hoac base thi phylase c¢6 hoal tinh xic téc cao
v8i co chit phytic acid. Ngugc la1 hoat tinh xiic te
giam khi amino acid 300 d6 trung tinh. Chinh vi viy
phytase (r cac ching CNTP 5032, CNTP 5090,
CNTP 5148 dugc dy tinh s¢ khong ¢6 hoal tich cao
va khong ¢4 tinh canh tranh khi dugce s dung.

Bon amino acid K91, K94, K300, K301 cb V‘Bl
d quan trong déi véi dc tinh hoat déng & pH thip
ciia phytase. G pH 2.5, bén amiro acid tréa déu tich
dién diong va ¢6 4i lyc manh véi co chl tich dign
am (phytic acid) (Wyss er al., 1999) Tham chi khi
pH én téi gia u-| 5,0 thi dién tich cia diém gﬁn 6
chdt dac hiéu vén con c6 ai Iye véi co chat. Nhu viy
phytase tr cic ching CNTP 5033, CNTP 5091
CNTP 5149, CNTP 5150 déu cb 4 amino acid nhv
trén c6 kha ning hoat ddng t6t & pH acid.
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Zhang va ddng tac gia (2007) chi ra ring 4
amino acid cé lién quan dén diic tinh bén nhidt ciia
enzyme nay la A58, P65, Q191, T271. Néu phytase
¢6 4 amino acid nhu trén thi kha nang bén nhiét cia
enzyme la Lhép. Tt ca céc phytase di dugc phan lip
déu co 4 amino acid nhu da néw, nén ching cé 1hé
khéng bén nhigt D6t bién diém thay thé 4 amino
acid AS8E, P65S, QI91R, T271R di lam ting d¢
bén phigt coa phytase nhumg déng thoi khéng anh
huéng dén dic tinb pH (Zhang ef al., 2007). Chinh v}
vy kha nang dét bién diém & 4 amino acid dugrc tinh
dén néu mong mubn san xudt phytase bén nhiét. Nhu
vy phytase thinh thuc suy ra tir cic gen phyA cia
cic chung A. niger dugc phong doin khéng b dé

CNTP 5089

CNTP 5149

Aspergiius niger AF218813

CNTP 5033

Aspergjllus miger AYA26977

CNTP 5037

Aspergitius niger AM410171
Asperygillus niger EF197825
Aspergillus niger AY513749
CNTP 5150

Aspergil

mger AY745739
Asperygillus niger 216414
CNTP 5091

Aspergillus niger L02421

bén nhigt cao. Pay cing la dic didm chung cia
phytase tir vi sinh vat niy. Khai thic vi sir dung
nguon gen fir cde ching CNTP §150, CNTP 5149,
CNTP 5033, CNTP 5091 6 nhidu uu diém vé kha
néng hoat dgng & pH thip, hoat tinh dic higu cao véi
phytic acid. D4y ciing chinh 13 dinh hudng san xudt
phytase phyc vy thirc &n chan nudi.

Céc trinh ty nghién ctiru d3 duge dang ki va 7
trinh ty phyd duge cong bb trén GenBank. Ma sb
truy ¢3p cta cac chung CNTP 5150, CNTP 5148,
CNTP 5149, CNTP 5032, CNTP 5033, CNTP 5090,
CNTP 5091 lin lugt la: HM369362, HM369363,
HM369364, HM369365, HM369366, HM369368,
HM369369.

Nhoém 1

Nhém 2

Aspergillus ficuumn AF537344
CNTP 5148

Aspergillus niger DQ318022
Aspergillus usamii DQ198163
Aspergillus oryzae AY603416
Aspergillus awamon DQ192035

CNTP 5090
CNTP 5032
T A ill U59804
! Aspergillus fumigatus AYT45738
‘ﬁ——/ Aspergillus oryzae EF197826
ilus terreus U59805

0.03

|
|

Nhém 4

Hinh 2. D8 tuong ddng trinh ty nucleotide gen ma héa phytase tharh thuc ¢ cac ching nghién clru va mot sb ching

GenBank (mé s& kém sau tén loal). Suy doan dic tinh phytase dva trén trinh tyr amino acid.
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Hinh 3. So sanh trinh ty amino acid coa PhyA thanh th
e tr A. niger CNTP 5032, CNTP 5033, CNTP 5037, CNTP 5089,
CNTP 5090, CNTP 5091, CNTP 5148, CNTP 5149, CNTP 5150 va trinh ty PhyA aAy du tir A, niger NRRL 3135 (216414).
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KET LUAN

Gen phyA thanh thuc tr DNA genome cua mét
s6 ching A4. niger duge phan lap thanh cong bing
PCR. Trong 9 gen phyA tach dong, 8 gen phyd duge
gidi trinh tyr hodn todn ()344 bp), riéng gen phyA clia
ching CNTP 5089 bj 13i 276 nucleotide. Mic d¢
twong ddng di truyén giira 8 gen phyA thanh thyc 1
92,1-99,7% va dugc phén vao 4 nhém chinh trén cay
phén loai. Py 1a nguén nguyén li¢u phong phu. tiem
ning phuc vy san xual phytase tai td hop hoat tinh
cao, hoat dong & pH thip phd hgp cho tmg dung
trong thirc in chin nudi.

Loi cam on: Cong trinh duge hoan thanh vor sur hé
Irg kinh phi cia Dé 16 md sé 0S/HD-
DT.05.10/CNSHCB. B§ Cong Thiromg. Déng thei cé
sw dong gop cuia Chuong trinh hgp tac nghién cim
Viét Nam - Thuy Dién SIDA/SAREC.
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SEQUENCLE ANALYSIS OF THE GENE (PHYA) ENCODING THE MATURE PHYTASE
FROM SEVERAL ASPERGILLUS NIGER STRAINS
Ngo Thanh Xuan"* ", Mai Thi Hang’, Nguyen Phuong Linh"’, Dinh Thi My Hang', Vu Nguyen Thaoh™

! Food Indusiries Rexcarch Institute
Hanoi Nationol University of Education
*Lavcai Commminy College

SUMMARY

Phytascs (myo-i 1 hexakisph h h are produced in plants and

panticularly in fungi, Phy\nsca produccd by Aspergillus niger are active at acidic conditions. The enzymes have
found wide apphication as supplesnent for animal feed. In this study, DNA fragiments encoding mature phytase
sequences (phyA) from 10 A. miger strains have been cloned and 9 sequences have been analyzed. The
fragments contained 1344 bp encoding for 448 amino acids. The obtained phyd sequences showed 99.7 -
92.1% sumlarty and diflered from cach other by 3 to 106 nuclcotides. The derived amino acid sequences
indicated that phytases produced by the invesligated A. mger strains might not be heat resistant, Phytases from
A mger strains CNTP 5150, CNTP 5149, CNTP 5033, and CNTP 5091 might be active at acidic conditions
and possess ligh specific activity with phytic acid. Based on sequence simulanty, the studicd enzymes might be
classified under four phytascs that have been reported for A miger. The phyA sequences have been deposited at
the GenBank with accession numbers HM369362, HM369363. HM369364, HM369365. HM369366,
HM369368. and HM369369 corresponding to the A. niger strains CNTP $150, CNTP 5148, CNTP 5149,
CNTP 5032, CNTP 5033, CNTP 5090, and CNTP 5091, respectively

K ds: Phytase, Aspergilius niger. seq analysis, phyA, mature protein
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