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ABSTRACT This experiment was carried out to confirm the stability of bar gene introduced into petunia plant

through Agrobacterium-mediated transformation, in successive generation, or after crossing or back-crossing.

Some of different 25 transgenic plants were used in crossing and back-crossing to wild type, or repeated-selfing

to T4 generation. On the processing of experiment, it was found that some lines lost their resistant ability to

herbicide basta, or showed non-Mendelian segregation mode: produced much more susceptible segregants than

resistant plants. Even though there are exceptional cases, which was off from expected, the genetic stability of

bar gene introduced could be confirmed strongly, because in almost case, the segregation of resistant and

susceptible plants to basta was done under Mendelian-law according to single gene dominant model.
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Table 1. Segregation of Basta resistance in successive generations (Ti, Tz, T3, Ts) derived from selfing of transgenic plants (To).

. No. of Observed ) PCR banld of
Generation Source seedlings ) . X P source plants
Bar Bar NPTII bar

wT* 130 0 130 - - X X

Ty Tol” 81 60 21 0.005(3:1) 0.9-0.97 o o
Te2 80 60 20 0.000(3:1) 0.99-1.00 0 0

To3 60 35 25 1.667(1:1) 0.1-0.5 o 0

To6 24 19 ? - 0 0

To7 9 7 2 0.090(3:1) 0.5-0.9 o 0

To8 20 15 5 0.000(3:1) 0.99< o o

Tol0 34 26 8 0.127(3:1) 0.5-0.9 o o

Tol2 50 45 5 0.897(15:1) 0.1-0.5 0 o

Tol3 24 21 3 2.000(3:1) 0.1-0.5 o o

Tol4 24 18 6 0.000(3:1) 0.99< o ]

Tol5 89 70 19 0.633(3:1) 0.1-0.5 0 0

Tol7 76 60 16 0.631(3:1) 0.1-0.5 0 0

Tol8 30 21 9 0.400(3:1) 0.5-0.9 o o

T2 T 1-2* 47 31 16 2.049(3:1) 0.1-0.5 0 0
T 1-8 80 58 22 0.267(3:1) 0.5-0.9 0 0

T 2-1 4 3 1 0.000(3:1) 0.99< 0 )

T\ 2-4 44 29 15 1.940(3:1) 0.1-0.5 0 0

Ti 2-45 24 18 6 0.000(3:1) 0.99< o o

Ty 15-3 58 51 5.170(3:1) 0.01-0.025 o 0

T 15-8 43 43 homo(1:0) - 0 0

Ty 15-9 58 43 15 0.023(3:1) 0.5-0.9 o 0

T, 15-16 37 25 12 1.150(3:1) 0.1-0.5 o 0

Ty 15-17 - - - - - X X

T, 15-26 28 21 7 0.000(3:1) 0.99< 0 o

Ty 15-27 53 48 5 6.849(3:1) 0.005-0.01 o o

T, 15-29 34 33 1 8.823(3:1) <0.005 0 o

Ty 15-31 41 0 41 homo(0:1) - x x

T 1543 45 37 8 1.252(3:1) 0.1-0.5 o o

T1 15-46 38 21 17 5.170(3:1) 0.01-0.025 o o

Ty 15-47 - - - - - o 0

T; T, 2-1-1 30 24 6 0.000(3:1) 0.99< - -
T, 2-1-3" 33 23 10 0.495(3:1) 0.1-0.5 - -

T, 2-1-4 32 32 0 homo(1:0) - - -

T, 15-8-2 38 38 0 homo(1:0) - - -

T, 15-8-4 38 38 0 homo(1:0) - - -

Ta Ts 2-1-3-10 51 42 9 1.470(3:1) 0.1-0.5 - -

*WT, wild type (GP538). *Tsl and Tol8 indicate the first plant and the eighteenth plant among 25 transgenic plants, respectively.
*T11-2, the second plant among T, generation plants induced from selfing of Tol plant; T;15-3, the third plant among T, generation
plants induced from selfing of Tol5 plant; “T,2-1-3, the third plant among T, generation plants induced from selfing of Ti2-1 plant.
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Table 2. Segregation of Basta resistance in F; and F» generations derived from mating among independent transgenic plants.

No. of Observed* PCR band Wof
Generation Source see(()iiir?gs ) . x* P Fy plants
ar Bar NPTII bar
F, To2xTol 54* 38 16 0.617(3:1) 0.1-0.5 - -
TolxTo3 46 31 15 1.420(3:1) 0.1-0.5 - -
To8xTol5 57 53 9.830(3:1) <0.005 - -
To13xTol7 41 32 0.203(3: 1) 0.5-0.9 - -
Tol5xTo5 36 27 0.000(3:1) 0.99< - -
Tol8xTol12 80 60 20 11.428(7:1)" <0.005 - -
F2 (To2xTol)-2 28" 28 0 homo(1:0) - 0 o
(To2xTol)-5 33 23 10 0.495(3:1) 0.1-0.5 0 o
(To2xTo1)-6 36 25 11 0.592(3:1) 0.1-0.5 ) 0
(To2xTo1)-21 44 29 15 1.939(3:1) 0.1-0.5 0 0
(To2xTo1)-27 44 35 9 0.480(3:1) 0.1-0.5 o 0
(To2xTo1)-30 22 19 1.515(3:1) 0.1-0.5 o 0
(To2xTo1)-31 36 36 homo(0:1) - X X
(To2xTo1)-34 36 36 homo(0:1) - o o
(To2xTy1)-44 36 36 homo(0:1) - X X
(To2xTo1)-45 36 0 36 homo(0:1) - X X
(To2xTol)-46 50 48 2 11.76(3:1) <0.005 o 0
(To2xTo1)-52 33 25 8 0.010(3:1) 0.9-0.975 o 0

“F; plants induced from crossing between the second plant (To2) and the first plant (Tol) among 25 transgenic plants.

’F; plants induced from selfing of the second plant among a lot of F; plants that produced by crossing between To2 and Tol.
*Bar®, resistant plants to herbicide Basta; Bars, susceptible plants to Basta.

“NPTII and bar indicate the bands of 551 and 492 bp, respectively.

“In case of Tol8xTy12, segregation ratio of (7:1) was calculated under assumption which To18 has one copy of bar gene, but Tel12
has two copies of bar gene from Table 1. But the segregation ratic investigated was not fitted to the assumption of 7:1, while it
was more well fitted to segregation ratio of 3:1 (X2=0.000, P>0.99).

2eug wojof sl U} 319 EalH]) (X*=0.000,
P>0,99)2 w21 gloervg oo ZALA Tol27} bar
FAZE 2 copy 7HHS AHolgke FAHO] vl Y& FEZ
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T Uk
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7 /N AE9] Basta A3 #2158 A8 Fi /lAE
o &t NPTIS} bar #7A BA+74H]2] PCR 717847 o
E F THAE BF JHAe AR 304 9/ Fy AE
((To2 x Tol)-2, 5, 6, 21, 27, 30, 34, 46, 52)2] Ztz}e] F,
JEE T 1 J9e Jd Ul BE 7IHE] Basta A3
o]ojx] ¥ Fi 7§77} Basta A 3/d homozygoteo] A AL
2 AEHAT (To2 x Tol)-2), 671 I 3:12 &5 o]
ol Y=Y 4 FulAlIEo] hemizygote ©]$la ((To2 x
Tol)-5, 6, 21, 27, 30, 52), =] 1 A& L) F, 7)Aol
= NPTIIS} bar AR 0] 9PLdx E33 1 F, 7

O:

AE EF7} Basta A olojA 9 Fi /WA NPTIIS}
bar A7 9R1E & & AT AAHAAY gene
silencingo] Yot Ao 2 ¥ F Atlo]A PCR A
I} NPTIISt bar 5328 7R $ha A2 Yeld Fiil
AEY F, JYE (To2 x Tol)-31, 44, 45)2 o422 5
Basta 7HpA JMAE THo g2 FAEHO ik Ago] AR
7) Y3l gz A=A 29 127] FRAHES] Basta A
¥4 homo Fe : FE]W T : Basta 754 homo o]
M= 1:7 042 o2 FEHI 3 : 6 : 30 dA}AT
(X*=1.8337, P=0.5-0.25).

Table 32 Basta A3 ToNAE, TNAE, TN A
28 Y9 wild typed)l GP5389) Jwmaat o w1 A
(BCiTo, BCiT), BC\T2)¢, FAAE NAES Tol A<}
wild typeS Zujdled 4& BC Tl AAES S 2 12 7)
A& 3] bastaS H2|a}x] ¢ka PCRol| sl NPTIIS}
bar FARFY] RAEHE ERAS T o]E5S 719 AJAIA
AL B (BCITol)-3, 4, 11, 18, 27, 30, 35, 36, 37, 42,
5, 48)Q1 Ay 24| o)A 9] Basta S B Aol
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Table 3. Segregation of Basta resistance in back-crossed generations of transgenic plants.

N Noof  Observed 2 PR band of
Description Sources seedlings ) . X P source plants
Bar Bar NPTII bar

Control WT 80 0 80 - - X X
BC with Ty WTxTol 59 29 30 0.016(3:1) 0.9-0.97 - -
Si of BC\T, (WTxTp1)-3 - - - - - o 0
(WTxT,1)-4 57 45 12 0.474(3:1) 0.1-0.5 0 0

(WTxTol)-11 - - - - - 0 0

(WTxT,1)-18 54 33 21 5.555(3:1) 0.025-0.01 0 0

(WTxTo1)-27 78 56 22 0.428(3:1) 0.5-0.9 0 o

(WTxT,1)-30 64 37 27 10.083(3:1) <0.005 0 o

(WTxT,1)-35 - - - - - o 0

(WTxT,1)-36 74 45 29 7.945(3:1) <0.005 o 0

(WTxT,1)-37 80 58 22 0.267(3:1) 0.5-0.9 o o

(WTxTo1)-42 56 0 56 homo(0:1) - X X

(WTxT,1)-45 62 48 14 0.193(3:1) 0.5-0.9 0 0

(WTxTy1)-48 70 51 19 0.171(3:1) 0.5-0.9 0 0

BC with T, T:115-8xWT 39 38 1 homo(1:0) - - -
BC with T, WTxT;2-1-3 37 14 23 2.190(1:1) 0.1-0.5 - -
WTxT,2-1-4 36 36 0 homo((1:0) - - -

"The plants induced from selfing of the fourth plant among many plants gained by back-crossing between WT and Tol.
YBack-cross population between wild type GP538 and transgenic Basta resistant plant T>2-1-3 (one of F, plants induced by selfing

of Ti2-1 plant).
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