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W E N25 HEBEE pivA EENEREREF IS
Tag! 2 % xHE ¥ B LEIg

ke aRE RE 610064 (P mIELRXFSBHLEE BE  625014)

O E BT EME NS KB A ZRE PCRY M KB T KK 1L.6kb #98 R PCR
LRI TSR, RFEpUCIS AN PHETEE AMER RSN pFNP-
l. DNAFFIRMZ R BN ERAFBSHHES phvA BEENTEFI . phya ZE 2K
1506bp, K& —BK 102bp WA S T. 5B 467 TEHER .S HET—BRB 19 TEERNY
EERFF, B | N25 57 5 R A 0T & A 00 K 0% B il B bR AE T Bk NRRL3135 B0 HL MR B§
phyA % B (GenBank Accession: M94550) fl b3 , B ] 8 ¥ 29 96.746% , % B & & 2k M /¥ 5| [A] IR
PEH 07.64% , BT N2S M phod REFAAHAHENBERTFIEEREAET
EMGEMS 950 AF218813,AAF25481. 1) W E B R BH T EAEEFZE EP EHHE—
T phyd BE .

XM BHE, MM, phyd £H, PCR, FHSH

FEDHES Q786 TRARISEE A WS 0001-6209 (2001) 03-0310-05

BERAHITERBEHER SN . SH B FRSHBEZ40% ~70% LIER
BWEAGEE. B.8%0 g5y EIENSRFTEIEECHEEHNME, NEMBEX
PR 10% ~20% S PRERT 25% ~35% A ARTHNARAERF 15%, &
8BS AL MBMEERH LYY, —HEFNRENAENEALERSCRE TRE
HBHERD , Wi MREFEIESERRTRESYDTH & 8.5 95 E8HE
TEHMER NN ESEARS S R E S KRR Ko E O R E AR R, AT
o A~ SR O ) T R

FEFL A8 (Phytase) BB B RHBRE K BERNBE SR (RNBHBRE) W KRB L
g, RBEUREV,EE SR PHENERM, TEEM PR HAERES 40% ~
60% , B Eh B L BB 30% ~50%" ", W EBREEAR L, SN EETERE
EEITHREOHAS MBS R, BEEREAAA, CHIFER S B &
Sl T T M 063 M phyA2 BE N FFINE MELERBE P RIEMA.

ARG MR E G705 0k A ER B R 7 B T bk N2S, AT AEBR BE phyd
EEM PCRY 1, phyd MBBERNLEMFEAN N E, VEHE N25 HEMBEME phyd EHE &
MAEXBRIKAOEE, B EARBE N AP AR ER MR R SR %

AR "ERE SR H R E (96-009-02-063

EEEA . ETOTFT(1963- ), T, M EBFEFA W R L ALER . FYERFESIHAEFE . MEWF T 0 H
+HAEESIH . FTEAEFRARBECESEHITERAR.

W 7 B 8 :2000-08-14 , 4 [E] B 33 - 2000-10-20

© PERZERMEDARITATESHESD http://journals. im. ac. cn



I FaOT% . BT N25 WA phyA B B8R T 55 311

1 MAFTT &

1.1 RE R

B B ( Aspergillus niger)N25 AR E AT E L SR = HRBEEK.
1.2 BehBAM R DNA BIREX

BEMBE NS ATEMTRAEEAEF BCHAF.FEZL2AK AXRH 0.2%
HE -0 WM RBTER., A TEREMNTE 200mL M EABRBIFEREN,28CK
¥4 180r/min £ 4R 3% 3£ 18 ~ 24h, Yt & B 4 4K, #% Ehrlich % @) 07 3 12 U8 M 5B 40 R B
DNA
1.3 BHBEME phyd EEM PCR FFME R ~HH B SH
1.3.1 |/t - BEMEFETHNELSEZEMBHEHBE phyd EBH T 7 (Accession:
M94550, 102421, A19451, Z16414,A19452) , 55 C RIS Rt B AR W phyd B H PCR 5l
M, F OLIGO i it Ar4r e T 1 3 24mer 318, SER B AF 16 T8 A, A
5phyA BEEBHSES , EL TSP A EoRIT M Kpn | UMV S

F#a M —P, 5" CGGAATTCTCTCATAGGCATCATG3  ;

T3 ——P,5" CTGGTACCGTARTICAGCTAAGCA3 .
1.3.2 HEM phyd M PCR UM . BHFEMA S DNA B 750mg, MeCl, BRE R
2.5mmol/L, ANTPmixture 2 ¥ B % 4 0.25mmol/L, I, F 1% 5| 8 £ ¥k £ & 7 0.4pmol/L, Taq
B 4.0U, 52 A 8 4 F 100puL. PCR AW S $ 94 CH ¥ Tmin, R FH A H 94C EH
Imin,5SCE ¥ 1min, 72°CEB 1.5min, &3 35 MEHIG , 7E T2CEH 10min Z5R N,
1.3.3 M8 phya Z2H PCR YW= S RBE U EHEFHAORMEBEERME
phyA BT FI A BEY] L 5053 47, phyd EEHZFH BamH | Sacl, Sall FRH RN E
BUASE AEH Hindll Xba 1 . Kpn T . Pse T % FR 14 P9 40 B 9 86 B 47 5, 1 155 20 PR
P YT B X 2 44k 5 A PCR U738 7= Mo 17 85 ) B9 4 A .
1.4 phyd B @A PCR ¥ 2 BE

SE A DNA @i fb i M & 2447 B (1) DNA F R (MR 58 phyd EH PCR =¥ M4, R H
MR pUCIS JE B DNA, 3% &4k 89 DNA F pUCI8 B DNA &+ 5| A1 EcoR | 1 Kpn 1 34
FREY . B TFERETREEY " RS EH & KHFE M09 K2 581K, #
RN B &ﬁ%@%mﬁﬁﬁ%%éio
1.5 FEHFBRM DNAFIME

A R E AR DNA B A4 Y TR (RE)FRL A#HTRE R B DNA 5]
W E , FH 0P R AT AT

2 #RAgw

2.1 phys BE PCR ¥ B H” Ve ERLD

BMYERLEL, NE1TUELE FHPCRRMEHT, . HBT -£KA 1.6kb K
BRMPCRY M&EY M4 phd ZENERKE. THABEAH Hindlll Xba [ 1 Psz |
FREY), Wi B BamH I B4 % 29 700bp Ft 900bp BI BT A B ¥ Sac 1 8641 4 £ 500bp A
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312 wm & ¥ 4 41 &

L 2 3 4 s 6 7 g 1100bp BFIA B Bk Sal L B84 % 4 600bp A
i . | 1000bp I F B, WERSEHMBHEE
MRES phydA ZFR MU EIBEE -3, %5 & PCR
| RS S W) K PCR IS A phyA
N
2.2 EEE phyd BE PCR TMIHIRIE
B EAH Xegal A Amp MBS E L, HHR A
- A% VG A P RN A9 B R pFNP -
1o o/ Jk AW, PH 4 52 B2 B2 DNA tb pUCI8
kL DNA £ #9 1.6kb,
A1 R pd BEPCRTMENTN 3 3 HEHEN DNA FANERSHF
sl ¥4 R KW PCR =W 4L K 1562bp, K
Fie: 1 Erayme dfn;e ; ‘: PoRproductof ) & 1506bp B EE phyd 4 75 , GenBank
1.200bp DNA ladder;pZ?PCRppJ;oducl;l PCR product/ EM TN AF218813, Z H K 5 4 AAF25481
Hindll ;4.PCR prodluct/sba T ;5.PCR product/Pst T ; (B 2) ME 2 B LLF H ,PCR ¥ W =¥ ) B
6.PCR product/Sal I ;7.PCR product/Sal I ;8.PCR B N25 H % 55 phyA EFEeFH EEHEE
product/ BamHI. 4% 1506bp, HH + 45bp ~ + 146bp B 102 MM E
HRFFIR—ABHWEEASFFI EFRSALEAS FHBERIEN iR
% (Donor) —GTATGC . & & ¥ 7| (Lariat ) —GCTGAC X 3% {4 /¥ 5l (Acceptor) —CAG. 2 &
N2SphyA HEHFH G+ CEEER A3 29 MEBFE-MBENGC+CEEFRZ
62.7%., EEBFHE-NBELERERCANCHEREHBHERELEEHREFI HF
BEEHHEZ—"", AEETUEFS, BME N25phyd ZERHETHERERFFI LA 467
AEER, LT, BIE Von Heijne B E SR EM AN TN FEUNHEAC NN ERBEE
EMENIN FERVEACENTE DN EERBEZE HAN MBI EERRE
FHRBHEBRBOEERFN .. NEERFF LERI T HBR M A TEE M S F P (Active-
gite sequence)m :CRVTFAQVLSRHGARYPTDSKGK , Ef TEEMFFIM + 71 ~ +93, H¥F
RHGARYPT 2 4 ¥ R IR 0 L BR B IS tE 2 f T R AR SF I F 51,
EHRMEMN™EREBEERSN XA R TEIFHEN NRRLI3S(RIE T Aspergillus
niger (ficuum ) var . awamori ) B phyA B (GenBank Accession:M94550) ) F 5| b8, — HE S
WMEFENKE THREBEEBNKE FSRABFI ASFRIRKEMESHMEA,E
DNA FFI E(NE 9N B EMRERNHE, R FEMEIL D 96.75% (1457/1506) . —EHEB
B oA EEHEWEEREN AEEBRRENM B FERERRACE ERBREERAAF
P ERMEHTEMERE, XTI PMEERRELRRF, FREEEIE 97.64%(456/467) . ¥ B
FEMBHOMBE phyd B EALEQ, Yanming S B R 29, £ REKH
phyd WEYERANARBRERZXEE, ERHE N25phA EEHSGHNEERFI L, R
BT 10 MEER N-BE 2 AL AL S (Asn-Xaa-Ser/Thr, X AE EE X8 ), 5 B 1 % NRRL3135
B ophyA EEHBNEERFI LN NBEAMN S I BB RELMRA,

kb
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DNA; ATG GGC GTC TCTGCTGTT CTA CTT CCT TTG TAT CTC CTG TCT GG gta tge taa gea cca 59
aa: M G V 8 A Vv L L P L Y L L 5 @¢€ 15
cta tca aag tct aat aag gac cct cte tgc cga ggg cee cig aag cte gga ctg tgt ggg act act gat cgce tga cca tet 140
gtg cag A GTC ACC TCC GGA CTG GCA GTC CCC GCC TCG AGA AAT CAA TCC ACT TGC GAT ACG 201
v T 8 G6tL A Vv P A S R N Q 8 88 C D T 33
GTC GAT CAG GGG TAT CAA TGC TTC TCC GAG ACT TCG CAT CTT TGG GGT CAA TAC GCA CCG 261
vV D@4 6 Y @ ¢ F 5 E T S8 H L W 6 @ Y A P 53
TTC TTT TCT CTG GCA AAC GAA TCG GCC ATGC TCT GCT GAG GTG CCC GCC GGA TGC CGA GTC 321
F F & L A N E s Vv I S P E v P A G C R V 73
ACT TTC GCT CAG GTC CTC TCC CGT CAT GGA GCG CGG TAT CCG ACC GAC TCC AAA GGC AAG 381

T F A Q@ ¥V L 8 R H 6 A R Y P T D S K G K 93

AAA TAC TCC GCT CTC ATT GAG GAG ATC CAG CAG AAT GCG ACC ACC TTT GAC GGG AAA TAT 441
K Y S A L | E E | Q Q N A T T F D @G K Y 113
GCC TTC CTG AAG ACA TAC AAC TAC AGC CTG GGT GCA GAT GAC CTG ACT CCT TTC GGA GAA 501
A F L K T Y N Y § L G A D D L T P F G E 133
CAG GAG CTA GTC AAC TCC GGC ATC AAG TTC TAT CAG CGA TAC GAA TCG CTC ACA AGA AAC 561

Q E L Vv N ‘S G | K F Y Q R Y E 8 L 7 R N 152
ATC ATT CCA TTC ATC CGA TCC TCT GGC TCC AGC CGC GTG ATC GCC TCC GGC AAG AAA TTC 621
bV P F I R S 5 G § & R v o A 5 G K K F 1713

ATC GAG GGC TTC CAG AGC ACC AAG CTG AAG GAT CGT CGT GCC CAG GCC GGG CAA TCG TCG 681
I E 6 F @ 8 T K L K D P R A Q@ P G Q@ 8 5 193
CCC AAG ATC GAC GTG GTC ATT TCC GAG GCC AGC TCA TCC AAC AAC ACT CTC GAC CCA GGC 741
P K | p v v I S E A 5 § § N N T L o P G 213
AGC TGC ACT GTC TTC GAA GAC AGC GAA TTG GGG GAT GCC GTC GAA GCC AAT TTC ACC GCC 801
T ¢ T vV F E D 5 E L A D A ¥ E A N F T A 23
ACG TTC GTC CCC ACC ATT CGT CAA CGT CTG G~3 AAC GAC CTG TCT GGC GTG TCT CTC ACA 861
T F vV P S | R Q R L E N D L 8 G Vv T L T 283
GAC ACA GAG GTG ACC TAC CTC ATG GAC ATG TGC TCC TTC GAC ACC ATC TCC ACC AGC ACC 921
b T E VvV T Y L M b M G 8 F D ¥ I 8 T § T 2N
GTC GAC ACC AAG CTG TCC CCC TTC TGT GAC CTG TTC ACT CAT GAC GAA TGG ATC AAC TAC 981
A D T K L S P F C D L F T H D E w o N Y 293
GAC TAC CTC CAG TCC CTG AAA AAG TAC TAC GGC CAT GGC GCG GGT AAC CCG CTC GGC CCG 1041
D Y L @ S L K K ¥Y ¥ G H G A G N P L G P 313
ACC CAG GGC GTC GGC TAC GCT AAC GAG CTC ATC GCC CGT GTC ACC CAC TCG CCT GTC CAC 1101
T a G v G Y A N E L I A R L T H S P Vv H 333
GAT GAC ACC AGC TCC AAC CAC ACA TTG GAC TCT AAC TCG GCT ACC TTT CCG CTC AAC TCT 1161
Do T S S N H T L c s S P A T F P L N S 2353
ACT CTC TAC GCG GAC TTT TCC CAC GAT AAC GGC ATC ATC TCT ATT CTC TTT GCT TTA GGT 1224

T L Y A D F 8 H D N G I 1 S | L F A L G 373
CTG TAT AAC GGC ACC AAG CCG CTG TCT ACC ACG ACC GTG CAG AAT ATC ACC CAG ACA GAT 1281
L Y N G T K P L 5 T T T v E N | T Q T D 393

GCA TTC TCG TCT GCT TGG ACG GTT CCG TTT GCT TCG CGT CTG TAC GTC GAG ATG ATG CAA 1341
G F § § A w T Vv P F A S R L Y V¥V E M M Q 413
TGT CAG GCG GAG CAG GAG CCG CTG GTC CGT GTC TTG GTT AAT GAT CGC GTT GTC CCG CTG 1401
C Q A E Q E P L v R V L V N DR V V P L 433
CAT GGG TGT CCG GTT GAT GCT TTA GGG AGA TGT ACC CGA GAT AGC TTT GTG AAG GGG TTG 1461
H G € P v D A L G R C T R D S F ¥V R 6 L 48
AGC TTT GCT AGA TCT GGG GGT GAT TGG GCG GAG TGT TTT GCT TAG 1506
S F A R S8 G G D W A E .C F A * 467

w2 Eiga N2S A phyA EF DNA FFIRESSNEEMT A
Fig.2 The DNA sequence of phyd and deduced amino acid sequence of A . miger N25 strain
Note : The intren is indicated by lower-case letters; Signal peptide cleavage site is indicated by arrow;The active-site amino acids

sequence is underlined ; Potential N-glycosylation sites are indicated by amino acids N underlined doubly.

B AT, Mt N25 g% NRRL313S I ME phyd ER A A REREM, HER
HEEASEMI00 R4 REN P ARBHERFNRABENE, TS —£H
B phyAd EERXRCKHE . MOMER phyd 2 B pPICqk REHF FHED
WA B P AR A R A N E R B IURE
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CLONING AND SEQUENCE ANALYSIS OF THE PHYTASE
PHYA GENE OF ASPERGILLUS NIGER N25*

Wang Hongning' Wu Qi Liu Shigui' Xie Jing® Ma Menggen®
(! College of Life Science , Sichuan University , Chengdu 610064 China )
(2 College of Animal Technology and Science , Sichuan Agricultural University , Ya " an 625014, China )

Abstract: The phyAd encoding phytase of Aspergillus niger N25 was amplified by the polymerase
chain reaction (PCR) with primers designed accerding to the sequences of the phyA in GenBank.
The amplified fragment was cloned and sequenced. The results show that: the coding region is
1506bp in size,includes a 102bp intron, and encodes a peptide of 476 amino acid residues, in which
there is a signal peptide with 19 amino acids and a mature peptide of 448 amino acids. Comparison
of this sequence with the phyA of the natural A . niger NRRI3135 (GenBank Accession;M94550),
the most highly secreting-phytase strain, shows that the nucleotide homology is as high as 96.746% ,
and the amino acid homology comes up to 97.64% .The phyA of A. niger N25 strain in this paper
is appropriaie to be used to construct the phytase gene-engineering bacteria. The phyA and its amino
acid sequence have been accessed by GenBank (Accession: AF218813,AAF25481 1),

Key words: Aspergillus niger,, Phytase, phyA, PCR, Sequence analysis
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