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Genetic Transformation of Transcription Factor AftPHR1 into Soybean by
Agrobacterium-Mediated Method

ZHAO Li-li, LI Xi-huan,LI Wen-long, CHANG Wen-suo,ZHANG Cai-ying
(North China Key Laboratory of Crop Germplasm Resources, Education Ministry of China/Hebei Agricultural University , Baoding 071001 , China)

Abstract: In this study,a MYB transcription factor AtPHR1 was introduced into soybean varieties by Agrobacterium-mediated
cotyledonary-node transformation method to study the influence factors on transformation efficiency. The studied factors includ-
ed seedling age , pre-incubation period , strain density, infectious concentration , kanamycin concentration and soybean genotype.
The results showed that a much higher induction rate of resistant shoots was obtained when the seedling age was 5 d from ger-
mination with 1 d pre-culture , the strain density( ODg,, ) was 0.7 and infectious concentration was 0.5 or 0.7 ,and also the ka-

namycin concentration was 100 mg-L™". The soybean variety, Wuxing 2, with the highest transformation efficiency was about

2.0% . Finally, five new PCR positive transgenic materials with transcription factor AtPHR1 were gained.

Key words: MYB transcription factor ; Agrobacterium-mediated method ; Soybean ; Genetic transformation

KGRI T E, L HmEAR SRR EY . [F
B, R R T W A R AE ), (0 b B 22 LUAE
YR BE BRI A 1A AL TE A2, oA 3
W E = AR, KON IR i A AR
TS LB R 0 P O, M Y
AW AR RN H 25 VR 38 2o 5% 3 PR T Bkt
KOG TR PEA T 4 B, B il oo 08I o 0 45
B 1 RO i R A 4 v A BRI 2R Mo el
W = A RERR

SRR TR AR K R A B B G N &
SR/ SIER U el & < - (o R I | R 8 By
ot UL S A K R 1 e X ) A S R i 43 A
S R, KE ARl 52 0L (1438 o P VR 4 AL ) 3 22 R A
TERE SRR . APHRY J& F MYB 5 5311, A
Shy e 1o A A v R Y WA T DR R R AL B S
K-, AtPHR1 & A58 78 W] 380 — R B A AH 5
SEPR Fe Tk ARG, L% 3k (R 480 1 7 i (G i BE 0 Bt 2

I #s HHA:2013-01-13

TR R AFZEE S BIMOKRE RET K
TS SRS B TSN B RPN IFE
S5 A YA I TR AR A U AR OC .

HAi, fER 2R E M T, RITE N S 2R
U B FE AT L ARATRA  T
AR R ELAT 55 SR ) B, O By 77 A A A i 2 7% R
FUANE AR, 45 5L D 48 DL BCRAIG GRAB 1T
] LR S A P A AL T S A A — 2
LR 1) % D 0 BR A R IR
w25, W, 3 — DI IR &R #5 R A
EEILRT- G X DR S A S B A G A
AR L, BLL MYB %% 5% [N 1 AtPHR1 353K %%
RALXS G 58 R G ARFF R A 1M1 AL
A B Hb A B A IR 1) 508 7 N 1) | B TR R4 e TR
W B R PRI RN DA R 0 34 351 ke 3 o) e A 0 1 52
M, i LA AR 3R S i — 20 35 & Wl o A8
FEPRIR R S R R AL v A R L

E£ WA RAFBHE BUR 1% 42 (2012GB2A200032 ) ; [ 5¢ % 3L PR H A& 35 (20092X08004-004B) ;b4 A SRRl 5E4: (€2010000749)
F—1EE RN RFTH (1987-) , 2, AR, FENFH KRG H0 TEYE S REEMS . E-mail: zhaolili2919@ 126. com,
WIES IRE I (1960-) , 2 AF5E 51, AR i, FENFH K G E B R SN, E-mail: zhangcaiying@ hebau. edu. cn,



2 1] BXFTHZE . MYB % 5% [ T AtPHR1 ¥4k RS WF5E 155

| HESE®

1.1 #8

AtPHR1 3% 35 31k B B JF K 2% 22 W I 042 48
P b Z R R e R 32 39 12 A A 2 5
W35, G015 3075 hirdl 5335,
275 FF R 17, i A Al K 2 R R A B R
FEfL,
1.2 7k
1.2.1 RHEAMNFREFerFaaaiuiE R Bk
TPETCHA LIl TR () AR, S <H#E 10 ~ 12 h
SRR B & B 7 3k ,24°C (18 h/6 h SR & T
BEF%  ARAS IO B Tl & sa iR, PRI
AtPHRY FEREMA R AAT W BT 3% , 20 T i e 0
# % (Spe) BERFFE (Str) % 50 mg- L'y LB W {485
Fetrp 28°C 180 remin ' FHEVLEEFE 36 h, WEH] mL
TSR, A 100 mL &4 Spe .Str 44 50 mg-L ™' [y
LB iR ERAE AR gt 0 K 91,3 500 remin ™',
10 min B0 B, A ZE SN 100 pmol - L7 ZBET
il (As) AR ZRBE PRy bigE 2 b b T PG,

F AT AR Y ] 2 i 76 30 min, Bl J5 R Y
T )T 4 AP T 1710 MSB AR 3 SR A (F As
100 pmol+L ™" ,6-BA 1.7 mg-L™") ,23°C WAk a 55 %
AhFesEFE 3 d, LR S 0 T S TC R K e,
UEARIRE T R R B 7R 0 597 7 ~ 10 d, RS
BERIEN A A 100 mg- L™ RAREE (1 MSB ik £ 9%
F 15 d R — R REZHKE]2 ~3 em B A
MSB {35353 (& GA,1.0 mg-L™" 50 mg-L ™' K
K EERE, 50 mg- L7 & BN ) . FrZE MK E 4 ~
5 om KR ZEYI T, 1 mg-mL ™ [ Z 2 (IBA) th
21 ~2 min, 555 5] 1/2 MSB AR AR5 IR 2 (%
1.6 mg-L™'IBA) iFF REMR, FEAERKA 2 ~
3 em, HABESMMR L AR, Bl 3 ~5 d, PEERT
HE R B R L

Sk BHR I8 BT ) B RN TS 3R A R, LB R 12
Rt R E W & 3,4,5,6,7 d(EFRSIE N
AA, e AS) WA HEAT T S AR 4L Bl S
fEfm B R 9 i L gk r miss SR, B Rl i & o 0,1,
2 d(4bFESiE R B, (B, \By) , S5 TE e 3G R A
WP, IR R RS S R O ST
HMEAARESL SMEREL) 5 A WIBA IS B ) R R =
WL, A A 2 5o, B 5 DRI E,
0Dy 4357 0.3,0.5,0.7,0.9,1. 1, [A] % & 4 4

(YR, 0Dy 4 0.3,0.5,0.7,0.9, Hrp 44
AEFESRFH 30 S AMER 2 WWHE S, DTS %
RS EHR T

IR AR TR K 57 356 DR AR S A A SR (1 5 g, LA 32
GI2 HAE2S G 1T RY3 S BT 15 3
075 575 AT 35 0 T 32 FirhEg 41 s
BE AT AU 2R 5%, B AR HT 100 A4S
7,3 kHEHE

HBFEIE BRI R vk B, LA 2 5
b IR SR T d Je R BRI RIRE R N 0,25,
50,75,100,125,150 mg- L~ i 3L, 44> ab 31
30 MMER,3 RER TN ZEE SR (b
HMEAR/ R IMER ) AR ZEET 3R (AR ZE 36T
BN ZFAHO o
1.2.2 #fek aMsk AL B X PCR &ml  RH
CTAB 2 HURI R I | 3L R 41 DNA, 547 H 9 3L A
PCR & W, BT 1151 9 )% 51 2« AtPF: 5'-ATGGAG-
GCTCGTCCAGTTCATAGATC-3', AtPR: 5'-GAGAT-
TCTAGTTCCTCACATTTCCTGGT-3", ¥ # H Bt K JiF
1 198 bp, PCR JZ W #2%:94°C 10 min,94°C 1 min,
58°C 1 min, 72°C 1.5 min, 35 4 ¥, 72°C 4E fif
10 min,
1.3 HIESH

K DPS3. 01 3R AFHEA 45040 5347 o

2 HBR5HH

2.1 RHENSFHTEERLZMERSH
2.1.1 K B 1) A TR A B 18] AU B 5 R
Hod IR L R, N [ A ) U % i T) %
TP R R B A B, Ho, DU &
5 d PSS SRR (67.2% ), B E R THE
PR WK 3 d BB S R AL AU 18.7%
DATREFR 1 d fhitE 207 5% w1850 52.7% , H.
55 H At Ah B 2% 5338 31 @ 3KV, LI TS IR 14T
PEZF R I, U 44.9%

2 AT DA R 5 d, 1idE 5 1 d Bk 3
PSR A 74.0% , H 2% 5k 3 KO H
U A B A BRI K 6 d, TiidE 5% 1 d BBetk 255
SR (67.7% ) ; I & 3 d HAZ s A0
PP 2R 5 S R AL, AR 11, 0% , )5 221055 3
KW LS d, 1k 1 d (G TR,



156 K E B 24
R 1 EHREE NS A A X SR S R AR
Table 1 Effects of soybean seedling age and pre-incubation time on the induction rate of resistant shoots
Ib i BUrEA SR b B ToUEE 7 ) 1) BTSSR
Treatment Seedling age/d  Induction rate of resistant shoots/% Treatment  Pre-incubation time/d Induction rate of resistant shoots/%
A, 3 18.7 d B, 0 44.9 ¢
A, 4 49.0 ¢ B, 1 52.7 a
Ay 5 67.2 a B; 2 50.7 b
Ay 6 63.2b
As 7 49.0 ¢

ANF/NG FREFIRE R 3 (P <0.05) , FIA],

Different lowercase letters mean significant difference at 0. 05 level. The same below.
R2 ANEHZEEMFLE SR E A S X SRR

Table 2 Effect of the combination of soybean seedling age and pre-incubation time on the induction rate of resistant shoots

Jb B UMk ZEE TR Ab 3 itk SR
Treatment Induction rate of resistant shoots/% Treatment Induction rate of resistant shoots/%

A,B, 11.0 A;B; 65.0 be

AB, 17.7 i AyB, 61.3 cd

A B, 27.3 h AyB, 67.7b

A, B, 42.7 g A, Bs 60.7 d

A,B, 51.0 e AsB, 46.7 f

A,B; 53.3 e AsB, 53.3 e

A;B, 62.7 cd AsB, 47.0 f

A;B, 74.0 a
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Table 3 Effect of different bacterial concentration and infect concentration on the induction rate of resistant multiple shoots

TRV BE (0D ) R RvE S B E (ODgyy ) Bt HIA SR
Bacterial concentration Induction rate of resistant shoots/% Infect concentration Induction rate of resistant shoots/%
0.3 48.0 ¢ 0.3 50.3 ¢
0.5 57.4b 0.5 59.0 a
0.7 70.0 a 0.7 59.9 a
0.9 55.4b 0.9 54.2b
1.1 48.5 ¢

F4 FBERWNTFHPLAEFESEHHM

Table 4 Effect of kanamycin on the induction rate of multiple shoots of cotyledon node

Kan ¥ B AME R %L ML KL INETFF TR NEZFRET-
Kan concentration /mg + L ™' Inoculated explants Differentiation explants Induction rate of shoots/% Mortality rate of shoots/%

0 80 64.8 81.0 a Oe

25 79 61.9 78.4 b 21.5d
50 80 59.2 74.0 ¢ 40.5 ¢
75 80 54.4 68.0 d 74.5 b
100 80 50.8 63.5e 99.7 a
125 79 43.3 54.9f 100.0 a
150 80 37.0 46.3 g 100.0 a
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Effect of different soybean genotypes on the
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A Seed germination; B: Co-culture; C: Recovery training; D: Bud induction;E; Shoot elongation; F: Rooting culture;

G Plants transplanting; H: Plants pod
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Fig.2 Soybean cotyledonary node genetic transformation by Agrobacterium-mediated system
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Table 5 PCR detection of transformed plants and their generations

FER Y 1R YL RS T B BB A Eef 2 T, PSRN E T, Bk bR A%
Genotype Infection explants T, positive plants  Transformation frequency/% T, positive plants T, positive plants
H A 2 5 Wuxing 2 400 8 2.0 10 14
FLT 12 Jidou 12 600 9 1.5 7 —
35 17 Jidou 17 100 1 1.0 2 10
4555 1 % Luguandou 1 500 4 0.8 6 —
3275 Jidou 7 300 2 0.7 4 —
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M:DNA Marker DI2000;1 ;%8 U IR ;2 HFAE Y53 ~ 10T, fRELALARIR ; P2 BORLXT HR
M: DNA Marker DL2000; 1. Negative control; 2: Wild type control; 3 —10: T, transformed soybean plants; P: Positive control
B3 RHENSHELXE T, K&tk PCR &N

Fig.3 PCR assay of T, transformed plants via Agrobacterium-mediated system
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