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Development of corn new germplasm with transgenic phyA

LIU Qiang, ZHANG Liyuan, MA Hongdan, ZHAO Handan, YUAN Wenya, LIU Siyan, GUAN Shuyan
(Biotechnology Center, Jilin Agricultural University, Changchun 130118, China)

Abstract ; [ Objective ] To construct the vector of phytase gene (phyA) specific expression in roots and to
develop transgenic maize with high phosphorus efficiency. [ Method] Using PCR method, the expression
cassette ZmGLUIP-phyA-Nos was constructed by amplifying phyA from its expression vector pCAM-
BIA3301. The expression cassette was inserted into the transitional vector pCAMBIA1301-BADH with
salt-tolerance BADH gene, which formed pCAMBIA1301-ZmGLU1P-phyA-Nos, the expression vector of
phyA specific expression in roots. The phyA was transformed into maize embryogenic callus via Agrobacte-
rium tumefaciens-mediated method. The regeneration plants were detected by molecular biology tech-
niques. [ Result and conclusion] The transformed plants were detected by PCR and 9 transgenic lines
were obtained. Through salt-resistant selection, PCR, Southern blotting and RT-PCR analysis of T, gen-
eration plants, the results showed that phyA were successfully integrated into the maize genome and 6
transgenic lines were obtained. The analysis of phytase activity in maize plant root of T, generation plants
showed that the phytase was able to be expressed highly and secreted from roots. The phytase activity of

transformed plants increased 10.9 times on average, with the highest phytase activity being 5. 432U/g.
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The new corn germplasm with transgenic phytase was obtained. Moreover, this study could lay a founda-

tion for creation of new corn germplasm with high phosphorus efficiency and high maize yield.

Key words : maize ; phyA; construction of expression vector; new germplasm
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Fig.1 The structure map of T-DNA region of expression vector pPCAMBIA1301-ZmGLU1P-phyA-No
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Fig.2  Construction and identification of expression vector of phyA in the recombinant plant
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Fig.3 Transformation of maize embryogenic callus by Agrobacterium tumefacie mediated

2.3 HEFEKRA PCR &7 5 Southern Z 37 44l

DAFARHE IR 4 880 1 i) 2 R 2 DNA S Al LA
FisetEG 19 P3 P4 AT PCR A, LAHEAT phyA 15
K DNA AERHPAEXT B A He (LA R AR B XS Bl 151 4
AR RO FEACRIIRY 1 15 B Xk B A [ — 7 B
AR SR ACAT , T AR SE R AR BEAT , 9020 UE W] phyA
BRI AR SZ R . 9123k 4% 9 Bk T, ACBHPEAE
PRS- To-1 ~ To-9) Wk T, AURN- 125 K, 10 Bk
T, ACPHPEAR R, Forb 4 Bk A To-3, 45 T, -3-1 ~ T -
3-4,6 Bk A T,-5,%'5:T,-5-1 ~T,-5-6. Y3k T, X Fh
T 155 ki, g4 16 R T, AUPHERLRR, o 5 #RoRk A
T,-3-1;6 Bk A T,-5-2;5 ok A T,-5-3 3 F 0514 5

Velzs PCR ORI FHAPE R T, AURESE DAk, X

M 1 2 3 4 5 6 7 8 91011

M, 1213141516 17 18 19 20 2122 23 24 25

HHEAT phyA Southern 852507, Horf LIS phyA 1)
JERE DNA A B XS B8 R B A0 ) AR AR A B4 X 1R
HIE S mT UL, A 6 Bk PCR AN Sy FHAA: -0 P IE A Y
FURRAT 25T B, R B AUAB R BAT A 5 £ 5 B,
E— UM phyAd BHES FIX 6 #k T, AN
FORBEH AL, HE O 5p8 DU
2.4 HEFKRER RT-PCR &N

AT A3 BHPE R ARAR B AL RNA F 511 cDNA Syt
B, L phyA ¥ 551 94T RT-PCR R, [R) ALK
EF-1a A bR ZE A FAE R R 2 PCR. ani&l 6 fir
TR REIENAE R 413 B phyA Rl EF-1a H 5547,
IMARFALRE IR R Y 38 EF-1a H 74, Wik B
AN phyA e BE IR REARAR T E B 5.

M, 26272829303132333435363738394041

CESeCUB T DD S
- - -
. evesueslib®

2000 by
1000 bS 2000 2000 bp &
750 bp 1000 by 1000 bp B
500 bp P 750 bp f
250 bp 500 bp
i
P C

p
750 bp
500 bp
250 bp
100 bp B

ATy fRUFACHIRR phyd ZEN Y PCR 4530, M, : DNA marker DL2000, 1 REZALAARE 2 ~ 10 FEALAERE, 1L FAEO I BTy AL ALHE R phyA 2EIH

1) PCR 4, M, : DNA marker DL.2000,2: FHPEXTHE, 13 - AR FE ALK, 14 ~ 125 B AL I ; C. T, AUBE LA BR phyA JERTHY PCR G, M5 : DNA

marker DL2000,26 ; A 55 ALAE B , 27 - BHMEXT 18,28 ~41 . 5L LA Bk
K4 FeALtitk phyA (9 PCR Kl

Fig.4 PCR detection of transgenic plants with phyA
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Fig.5 Southern blot analysis of transgenic plants
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