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AR A bR AT BE R ke 5 M PCROAG TN, 45 R Y S Y AR 43 0 22 i U Ak 889 Ay 1800 A~ 4R FH 19 1y 800 A~ FiIl T 45
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Transformation of wheat with PYL 5 gene by biolistic particles
and its molecular identification
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(a College of Life Sciences b State Key Laboratory of Crop Stress Biology for
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Abstract: [Objective] The purpose of this study was to obtain transgenic wheat with PYL5 gene based
on by biolistic particles. [Method] Wheat cultivars including Xinong 889, Mianyang 19 and Ningchun 16
were used as acceptors, PYL5 and Bar genes were co-transformed into immature callus by biolistic parti-
cles. After herbicide selection (Phosphinothricin, PPT) and callus differentiation, the regenerated plants
were obtained. Then,allele specific PCR (AS-PCR) was conducted to analyze T, generation of regenerated
plants using primers designed according to sequences of target genes. [Result] 1 800 callus of Xinong 889,
800 callus of Mianyang 19 and 800 callus of Ningchun 16 were bombarded by biolistic particles,and 9,5 and
14 regenerated plants were obtained, respectively. The regenerated plants were tested using allele specific
PCR (AS-PCR) and the obtained transformation frequencies of Bar,PYL5 gene for Xinong 889, Mianyang
19 and Ningchun 16 were 0. 280% ,0. 500% ,and 0. 750% ;0. 110%,0. 125% ,0. 500 % , respectively, The co-

[WeRi BT 2013-11-01

(4T H] 3P A R E R R4 T (20112X08002-004) 5 [7 5 H AR B 3 4 Wi H (31101205) 5 P 46 & bhRHHE k2% 3 A
BRI 4 £ 30 (QN2011111) 5 [H 5K A 48R 2= 3L 4 300 H (31471482)

(MEZERANT Wb F51988—) % I FE J& O A, 26 B A, 32 0 I T/ W 3 % 00 B 0 43 T JERLAIF 5%
E-mail: cq1003270059@163. com

AR ] BB (1965 —) 22 WP I T8 A . 2803 L 10 A 0l 3 B A S VR 0 F SR AR o6 25 9 S T BB AT 5%

E-mail : hxzhao212@nwsualf. edu. cn



% 2 3 it

LA R T PYLS JERU/NER RS 5% 5% 73

transformation frequencies of Bar and PYL5 were 0. 110%,0. 125% and 0. 500% , respectively. [Conclu-

sion] PYL5 gene was successfully transformed into wheat cultivars Xinong 889, Mianyang 19 and Ning-

chun 16.

Key words: wheat; biolistic particle;co-transformation; PYL5 gene
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BB RS (MSH+0. 4 mol/L H#® +500 mg/L
TR K R B 11+ 2. 0 mg/L 2,4-D),25 CHEIEF 6
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mg/L KT+0. 3 mg/LL. NAA-+1. 0 mg/L 6-BA+
4.0 mg/L PPT+30 g/L #E#E47.0 g/L Bh5; 41 BH
19: MS +500 mg/L FR/KfEEE M+ 1. 0 mg/L
KT+1.0 mg/L IAA+5.0 mg/L PPT+30 g/L jE
BE+7.0 g/L B ;T 16 : MS+500 mg/L B2 /K fi#
E M+ 4. 0 mg/L KT+0.1 mg/L NAA-+1.0

Rd?294 promoter
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B2 AL B RS 4% B 5% 5 5K (A 30 em, & & 50 cm)
L TRENAK.
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Fig. 1 Structure of vector pRd29A::PYL5 and pUBI. :Bar
Rd29A promoter. Inducible promoter of Arabidopsis thaliana ; PYL5. Encoding ABA receptor gene in ABA signaling;

UBI promoter. Maize ubiquitin gene promoter; Bar. Selected marker gene which encodes phosphinothricin

acetyltransferase to reduce the toxicity of phosphinothricin; NOS. Terminator
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HURG SR AR S o B SR A CTAB 3525 42 B
FEH Y4 DNA,#HE Rd29A+ PYL5 5 H )7 51 5 11 E
S e YT PCRY . LiFsI ¥k .5 -GCAACT-
CCAACACGGCTCAG-3', T8l 4 HJ: 5 -CAT-
CAACGATGTAAGACTCCACCA-3'; Fil {1 4 14 F
BER/N K 500 bp 247, Bar KK PCR #1446 I 11y
FWEBI Y R 5 -TGCACCATCGTCAACCACTA-
CAT-3", F %% 51 ¥ K: 5-GCTGCCAGAAAC-
CCACGTCAT-3', #il i) 4 1 Fr Bt K &l 433 bp,
PCR 4" # A& R S AR K 20 p1L:10 X PCR buffer 2. 0
pL.2.5 mmol/L dNTP 2.0 uL, I+ Fii#51 4 (7 %
% 10 pmol/L) 4% 0.5 L., Tag DNA B4 0.2 uL
(TianGen 2 7). Bz DNA #J 200 ng, #+ ddH,O
F 20 pl, Rd29A+PYL5 W4 B ¥ K. 95 C i
A5 PE 3 min; 94 CA8E 30 5,58 CiBk 30 5,72 CHE
fifi 45 5,35 NMEFR ;72 CZEAH 10 min, Bar B3 1
B N:94 CHIZEM: 4 min; 94 CZ%4E 1 min,56 C
Bk 30 s,72 CHEAH 50 s,30 ANMEH ;72 CHEH 10
min, DLAE§E 3 KRR R BT P XTI ddHL O S 28 1
Xof K 38 7= W 1. 5 00 Bl R W O M AT R Tk AR
i,
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B S 00 16 4 Ak 25 SR an & 2 B o, 45 20 2L 4k
A ARG TS R W 1, XM %1 5 Mg
A& 889 AR FH 19 AT 16 M4 2H 2L 4 b W A2 85 57
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PEXT D F ddH, O (23 (3 % B8 eh 3 A 97 38 72 4 .
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T 2 Bk A H PYLS S 09 BHPERE K, PYLS 1)
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Fig. 2 Selection differentiation and growth process of wheat immature embryos callus co-transformed by biolistic particles

A. Xinong 889;B. Mianyang 19;C. Ningchun 16;a. Callus induced from immature embryo;b. Callus differentiation

from immature embryo;c. Regenerated transgenic plants on rooting media;d. Transgenic plants in greenhouse
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Table 1

Transformation of bombarded callus of different wheat varieties

Eairp gyl A

Bar 3£ [X Bar gene PYL5 3K PYL5 gene

Hehfe R/ %

5 /0 = /Y Co-
G I MUV MREC ek R0 e TR0 e
Cultivar Gene Bombarded Regenerated Positive ransior Positive ransior .
callus plants lant mation lant mation mation
plants frequency plants frequency frequency
P4 889 Xinong 889 PYL5+ Bar 1 800 9 5 0.280 2 0.110 0.110
4B 19 Mianyang 19 PYL5+ Bar 800 5 4 0. 500 1 0.125 0.125
T4 16 Ningchun 16 PYL5+ Bar 800 14 6 0. 750 4 0.500 0.500

¥k PPT ik () 5 k40 FH 19 PR A RS 4%
FNR = WORE AT AS-PCR &, A 4 Bk (B4~DB7
A RO P3G ) 5 BH M Bk pUBLL: « Bar K B — 2
(i) 433 bp M H s A BE (& 3-B 72) , Bar &R bR
h0.500% (4/800) ;5 #RFF AL MR A 1 #k (B4
AREHO U B 5 PR BURL pRA29A . PYLS K —
0y 500 bp 2450 H bR K A B (K 3-B ),
PYL5 ¥:4L 3 5 0. 125% (1/800) . 1 [& 3-B A %1,
Bd A HAR R AT PYLS 1 Bar 224 4L 54k
FH0.125%.,

2yt PPT Wik, T & 16 L4533 14 #k f4E4E
B BUREEAT AS-PCR K & B, A 6 #k (C4~C9
AR RO T 3G ) 5 B BUORL pUBLL: : Bar K — 201
433 bp M B As B B (B 3-C 22) . R WIX 6 bk W%
Bar K P (% B P # #k » Bar 5K #1462 80, 750%
(6/800) ;14 BEFAAEBE A 4 #k (C4.C5.C8 H1 C9
PR R RO G 2 55 BH M BORL pRA29A . PYLS K&
—H# 500 bp A4 MY G A B (K] 3-C A7), R
4 MR R e PYLS LR BHPE AR AR . PYLS % Ak %
0.500% (4/800), f1l& 3-C A %1,C4,C5,C8 F1 C9
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AR AR RIS 55 AT PYL5 3L A Fl Bar 3L, 24t

Bar
A4 A5 A6 AT A8

M 1 2 3

A 12000bp
800 bp
500 bp

200 bp

433 bp

1 2 3 B4 B5 B6 B7
12000 bp
800 bp

500 bp
200 bp

433 bp

M 1| 2 3 C4 C5C6 C7 C8 C9
12000 bp
800 bp

C 500 bp
200 bp

433 bp

1R 0.500% ,

Rd294+PYLS
M 1 2 3" A4 A5 A6 A7 A8

12000 bp
800 bp
500 bp
200 bp

3’ B4 B5 B6 B7

]2000bp
800 bp
500 bp
200 bp

2 3 C4 C5 C6 C7 C8 C9

12 000 bp -
800 bp B
500 bp £

200 bp

P 3 /INZZ 32 A i b e e A A5 P A bR 1) 26 PR 45 5 PCRCAS-PCRO i ) 45 21
AL TEA 8893 B. 4R [H 19;C. T4 165 M. Marker|ll 5 1. ddH; O3 2. 3% 3 R Bk 5 3. 3% 0 3 47 10 3 R SOBL pUBIL: : Bars
3", HAREEH Bk pRA29A : : PYL5; Ad~ A8 Bd~B7 .CA~C9. £ /N2 i b s 1 1R J5 A9 1 A= ol A
Fig. 3 Electrophoretogram of allele specific-PCR of regenerated plants from the co-transformation of wheat cultivars
A. Xinong 889;B. Mianyang 19;C. Ningchun 16; M. Marker[ll ;1. ddH,O;2. Wild plant;3. Plasmid pUBI; : Bar;
3'. Plasmid pRd29A;.PYL5; A4—A8,B4—B7,C4—C9. Regenerated wheat plants transformed
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TEREYENE S REKBRZ — fEAYERKE
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