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Establishment of Regeneration System of Cotyledon Node and Genetic
Transformation of Pfi4 Gene to Cowpea

JIANG Jian-ye', XIE Yong-dong'®, WANG Yi-ming'®, ZHAO Li", TIE Man-man’, TANG Yi'"

(1a. Institute of Pomology & Olericulture; 1b. College of Horticulture, Sichuan Agricultural University, Chengdu 611130, China; 2. Institute of

Agricultural Science Research of Dazhou, Dazhou 635000, Sichuan, China)

Abstract: In order to obtain genetic transformation system of cowpea (Vigna unguiculata), its cotyledon
nodes with one cotyledon of ‘Chengjiang 7’ was used as explants, the regeneration system and Pri4 genetic
transformation system by Agrobacterium-medium were studied. The results showed that the optimum mediums
for aseptic seedling, adventitious bud introduction and adventitious bud elongation were MSB; + 6-BA 3.0 mg L',
MSB; + 6-BA 1.0 mg L' + KT 0.06 mg L' and MSB; + 6-BA 0.5 mg L' + IBA 0.2 mg L', respectively.
Adventitious buds could rapidly rooting on MS medium to obtain full plantlets. The cotyledon node was used as
receptor, the pir4 gene mediated by Agrobacterium was successfully transformed into the genome of resistant buds
of ‘Chengjiang 7°. Therefore, the establishment of high efficient regeneration system for cowpea laid basis for
studying on genetic transformation.
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Fig. 2 Regeneration system of Vigna unguiculata. A: Aseptic seedling; B: Cotyledon node; C: Cotyledon node induced culture for 7 d; D: Adventitious
buds without primary axillary bud; E: Adventitious buds of ‘Chengjiang 7’; F: Elongation culture of adventitious buds; G: Regeneration plantlet; H:

Transplanting of regeneration plantlet; I-L: Adventitious buds of ‘ Guamanjia changjiangdou’, ‘Jixianfeng’, ‘Qili’ and ‘Xiamei’, respectively.

X1 MR IEFREET 6-BA . TDZ XFHL A E 22

Table 1 Effects of 6-BA and TDZ in seed germination medium on induction of adventitious buds of cowpea

6BA D7 FHE FEFK N MZFR e
(mg L) (mgL") Nur.nber of Fength of Number of Length of Induction rate (%)
main buds main bud (cm) clustered buds clustered bud (cm)

0 0 1.96=0.10abc 1.18+0.02d 2.17£0.09a 0.88+0.01e 90a
1.0 0 2.07+0.05ab 1.21+0.02cd 2.18+0.10a 0.92+0.01cde 90a
2.0 0 2.07+0.10ab 1.29+0.02ab 2.14=0.14ab 0.92+0.01cd 90a
3.0 0 2.22+0.08a 1.21£0.01cd 1.81£0.08b 0.94=0.01bcd 90a
4.0 0 1.94£0.12b 1.24£0.02bcd 1.91£0.12ab 0.98+0.01a 90a

0 0.001 2.06+0.08ab 1.21£0.03cd 2.06+0.12ab 0.91£0.02de 90a

0 0.005 2.02+0.08ab 1.20+0.03d 1.91£0.09ab 0.93+0.01bcd 90a

0 0.01 1.72£0.08¢ 1.32£0.03a 2.26+0.12a 0.95+0.01abc 90a

0 0.05 2.04+0.08ab 1.24£0.02bcd 2.08+0.06ab 0.98+0.01a 90a

0 0.1 1.93+0.08bc 1.27£0.02abc 2.11£0.09ab 0.96=0.01ab 90a

[RIF R o AN R 18 25 Duncan 5 & 25 R 06 25 53 35 (P< 0.05). T .

Data followed different letters within column indicate significant difference at 5% level by Duncan’s multiple range test. The same is following Tables.
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Table 2 Effect of 6-BA, IBA and KT on adventitious bud of cowpea

6.BA IBA KT FZFEE E RS MZFER MZFR
(me L) (mg L) (me L) Nul'nber of L.ength of Number of Length of
main buds main bud (cm) clustered buds clustered bud (cm)

1.0 0 0 2.07+0.08abc 1.08+0.01f 3.36+0.10bc 0.88+0.01d
1.0 0.1 0 1.55+0.07fg 1.28+0.02cd 2.21+0.09bcd 0.95+0.01ab
1.0 0.2 0 1.45+0.07¢g 1.44+0.02a 2.38+0.08bc 0.96+0.01a
1.0 0.3 0 1.61£0.08efg 1.38+0.03abc 2.09+0.11cde 0.9440.01abc
1.0 0.4 0 1.66+0.11efg 1.29+0.03bcd 2.1240.10cde 0.91+0.01bcd
1.0 0.5 0 1.65+0.04efg 1.39+0.03abc 2.01£0.10cd 0.9140.01bcd
1.0 0 0.02 2.02+0.05abc 1.14+0.01ef 2.51£0.09ab 0.91£0.01bcd
1.0 0 0.04 1.94£0.04bcd 1.21+0.02de 2.49+0.10ab 0.90+0.01cd
1.0 0 0.06 2.25+0.03a 1.21+0.01de 1.83+0.08e 0.96+0.02a
1.0 0 0.08 2.15+0.07ab 1.18+0.01def 2.78+0.07a 0.91+0.01bed
1.0 0 0.1 1.70+0.06defg 1.20+0.02de 2.51+0.07ab 0.91+0.01bed
0 0.2 0.05 1.74+0.06def 1.20+0.03de 2.35+0.08bc 0.90+0.01cd
0 0.2 0.1 1.62+0.08efg 1.2140.04de 2.43+0.11bc 0.9140.01bcd
0 0.2 0.5 1.87£0.09cde 1.21+0.04de 2.54£0.10ab 0.89+0.01d
0 0.2 1.0 1.60+0.08efg 1.37+0.06abc 2.49+0.09ab 0.92+0.01bcd
0 0.2 2.0 1.48+0.09fg 1.41+0.07ab 2.49+0.12ab 0.92+0.01bed

2.3 REFHIMKIESR

R 3 LA, ARG SR AN E R R A K
AN E] A E ZE7EMSB; + 6-BA 0.5 mg L'+ IBA
0.2 mg L' B A FE K AR el iEdym T

3 6-BA., IBA, GA, XA E SR AE K 15200

BALIR, BRI ZE T BN R R KA, (H S R
(BTG 35 22 5 PRI, A 2R A 3% 57 10 il 15 57
FEHMSB;+6-BA0.5mg L' +IBA0.2mgL ™",

Table 3 Effects of 6-BA, IBA and GA, on elongation growth of adventitious buds

6-BA IBA GA, A AR Tl ﬁ@ﬁ? ﬁqﬁﬁ
(meL') (mgL’) (meL") L'ength of Length of Canopy (om’) Fresh weight of Dry weight of
main bud (cm) clustered bud (cm) bud (mg) bud (mg)
0.5 0.1 0 1.32+0.03ab 0.95+0.01a 2.84+0.13a 30.9£1.0a 2.65+0.26a
0.5 0.2 0 1.41£0.03a 0.95+0.01a 2.87+0.13a 28.8+1.5ab 2.63+0.21a
0.5 0.2 0.05 1.35+0.03ab 0.95+0.01a 2.67+0.11ab 29.0+1.2a 2.5840.15a
0.5 0.2 0.1 1.38+0.02a 0.95+0.01a 2.62+0.10ab 20.9£1.2¢ 1.94£0.17b
0.5 0.2 0.2 1.28+0.02b 0.93+0.01a 2.43+0.08b 25.3+0.78b 2.22+0.12b
24 BEEBR 2.5 ERBXNAEFF SRR

AE MRS 3 M)A A E K Y 3 om, 1
Pl AR R R (F 2: ) HIBEFHAERKE
4 em BFFEATHRET, 7 d RE AR 2: H), BTG R 2
T 80% HFHB TN ZEAERE BT AET S, AR R K i
(1) 5 ZERE LI Ry B AR

5 AT 35 PR R () BT L o A i 3 R A
Bk b & Rk 90% LU b R 4 T,
FEFOE AN E 25 TR IR [, A [R)3E AV OT 5 i
THRIE A E S, HIE SR KT 92.9%; Hi%
S EEBAEES, UL 20 BT U
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Table 4 induction rate of adventitious bud from different genotypes

R e N AR ‘
6BA FFR IR MR MR e
(me L) Number of Length of Number of Length of Induction rate (%)
u
& main buds main bud (cm) clustered buds clustered bud (cm) ’

SRR A 1.97+0.05ab 1.26+0.02a 2.74+0.09a 0.89+0.01b 90.0+0.00a
‘Guamanjia changdoujiao’
‘EUese’ Jixianfeng’ 2.11£0.06ab 1.26+0.01a 3.00+0.12a 0.89+0.00b 90.0+0.00a
CE Qi i 1.81+0.08b 1.20+0.02a 2.64+0.08a 0.91+0.01b 82.5+6.51a
‘H 3 Xiamei’ 1.30+0.15¢ 1.22+0.03a 2.19+0.12b 0.90+0.01b 90.0+0.00a

%23k 4.05 10, B3R W (1.46 1) AR LR Y
NOESNEFRILEEES.

2.6 FMBEMTEFESHHM
e WRETL 5 S B A RS

3 RIREERTEE. AB: UM CutEzi.

Fig. 3 Screen of kanamycin. A,B: Non-resistant buds; C: Resistant buds.

# 5 Kan XA EZF MR

Table 5 Effect of Kan on differentiation of adventitious buds

Kan 34 LR
(mgL™) Number of buds Vitrification rate (%)

80 6.93+0.08a 1.90+1.56¢

90 6.86+0.08a 5.66+1.27¢

100 6.69+0.07a 17.18+3.98b

110 5.93+0.05b 88.89+5.84a

120 5.4240.05b 88.90+6.12a

150 5.2140.06b 97.97+1.41a

[RIV R o AN R 7B R R 48 22 8 LS SNK K 22 57 b 2 (P<0.05)
Data followed different letters within column indicate significant

differences at 0.05 level by SNK test.

B R (Kan) /b7 3L P (35 5), 45 %W, 24Kan
11 110 mg LI, £ K H 43 A 5 25 R 4 085 B
MR R, S ARPTE ZE(BI3: A, B); > BE
AR E ZE NPT ZR(EI3: ©), I 110 mg L
Kan W VE R AR 1 0 BE MR B

2.7 RITFE B AR EMEIEZRENAEFESH
=A1|

LS UL ARAFRR G 10, 20, 30 min A
TEA SRS AL E, HY 55 TR Y 40 min
MIASGE ZE5 TR . R YA 20 min AOPTME 215
SR i T AL B

PAFTR 5 ) M R (2 S A SR
MEERNEZ —, RFFEZY 20 min, N E HH T
R SRR 1] A E K S B TS BRI S,
DISESR 2 d BBTHEZRA R R, e T Ak
LK 20.11%, ARLIEEEFRMPIH AR R 03
Big% 5 d i ARAF R B VE A KW, A 2 2 3
Gk, ANE 2R TR 0 I A 3 e 2R
SR, I, 2 d R SRt
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Fig. 4 Effect of co-cultured time. A: 0d; B: 1d; C:2d; D:3d; E: 4d; F: 5d.
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Fig. 5 Effects of infection time (A) and co-culture time (B) on induction of resistant buds
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3 e
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SLEL T 3 5 i A Ul L LA 5
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-4 S0 o 5 B A A AR A S BT R AR AR R O
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680 bp

d 6 Kan PLPEZE PCR K2, 1: DL1500 Marker; 2: FHAXS IR 3: BAPEXS IR 4~19: Kan $HE2E
Fig. 6 PCR detection of Kan resistant buds. 1: DL1500 marker; 2: Positive control; 3: Negative control; 4-19: Kan resistant buds.
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