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W OE AW ARG S A 083 (Atriplex hortensis) Fif SO EE I S BG4S 5 H ARBADH S A\ 35K & Wil-
liams 82 1, FRAF it £h PR (07 BE R W 4 FAB0LS, hiff — B IRz i SR S AL W) e 21V, AT A B T
FA8015 #MJE T-DNA S2 P31 , HARYEH T 5 RAE , 8 7 S 44 S MR 5 . Southern 2438 45 5L B, s SL A g 4
FA8015 #MJE T-DNA Sy d8 D4R A o FIFHSEHEA T FHA , A5 3L K G 34 FASOLS MK AF R, I 55%
FEPRZH Williams 82 fift L # , 9454 1 s 2 P K T 25048 FASOLS AR T-DNA FrBe a4 07 5, ARG AR # A 5, ¥it
Al K IR T-DNA JP31 514, 345 T'1 160 bp (7 55T 51, 4148 405 bp 1K 53k R 41751 F1 750 bp
) T-DNA J¥51 ; A7 FARMG T 1 254 bp (9550551, Forf1 601 bp 24 T-DNA J B¢ ,653 bp N KRG FER AT 5 7751 4387
TEBA % B[R 3544 FAS0LS5 (1) T-DNA #8453 #3°8 Chrl5 Jufa iy 25129882 i 41, #4570 IE 1] 5448 DU A, 55 South-
ern Z2 A MM P55 —30, KY% PCR S5 5% TR k5 |9, ST T H5 3L B K05 Fo 44 FASOLS F4 Ak A e S M AS i
Tie GRS R  RAE S, AT PR N B R E 0 B0 i e A S R AT AR R e
PR AR P,

KT KR T3 R A I T s 5530 5 2 P PCR KGN 5 it 45

Flanking Sequence Isolation of Salt-Tolerant Transgenic Event FA8015 of Soy-
bean and Quantitative PCR Test
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Abstract: In our previous study, we introduced the betaine-aldehyde dehydrogenase encoding gene ARBADH from Atriplex
hortensis into the soybean cultivar Williams 82 to generate the salt-tolerant transgenic event FA8015. To advance safety assess-
ment of the transgenic event, in this study, we further analyzed the flanking sequences of the foreign T-DNA insertion and es-
tablished an event-specific detection method based on these flanking sequences. Southern blot analysis confirmed the single-
copy insertion of the T-DNA in the genome of the transgenic event FA8015. Genome re-sequencing method was used to obtain
the genomic sequences of transgenic event FA8015. The integration site of T-DNA in FA8015 was preliminary determinated
compared with Williams 82 genome information. Then the primers were designed according to the flanking sequences of inte-
gration site for PCR amplification. After sequencing these fragments, a 1 160 bp fragment was amplified from left border of T-
DNA, including 405 bp fragment from soybean genome and 750 bp sequence from T-DNA, and a 1 254 bp product was ob-
tained from right border with 601 bp T-DNA fragment and 653 bp soybean genome sequence. These results indicated that one
copy of T-DNA in FA8015 was integrated into soybean genome at 2512882 on Chrl5 in accord with Southern blot and genome
re-sequencing. Event-specific primers were designed base on fragment sequencing and then event-specific PCR was construc-
ted. This method could identify this transgenic event quickly and specifically. And it also provided support for the safety and
supervision of the transgenic event FA8015 and its derivatives.
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WAL SR | B2 55 VR 8 i 5 ) ik AT 8
AT, LA R Ah 5 B AR K B b A IR A Al
W LB W2 g, BIAE 88 5 52 AL 18 ( choline monooxy-
genase , CMO ) FI1 &l 32 55 8§ Il = i ( betaine-aldehyde
dehydrogenase, BADH) , H:tf BADH 2% & & &
SR Y 1995 4F 1 B 45T DI £k 1 A ot
AL 3% (Atriplex hortensis ) WA 5[ T BADH JEL[H
FNHAT M IE, ©NZFHEY) oy 23R4S BADH A
B R FAEY IR N TREmr s . ot
PRI FAS105 RISy id o R AT 11 45 7 ¥4 Ll 5
IR RIS 5 S0l 5L 1K (ARBADH ) e AR T2 vh 345
(R R R o SR 3 AT AR A0 BT R W, B A
PF7E 1. 5% NaCl g3 251 Be 6% 1E H # & FIF {6
SEAI, FLA B 1 25 B RN B A R R G R
IR E 2k A H I BRI B (R 5 R AR
INF2016-F122)

SRy R R B e DAL 7 i s 2 ) B 1 S5 it LA B T
P MG RCRIEREAL, E S B 7 74 0 e B
s AN 53 BT 5 i S AR HE AL FL R R R B, b 5 S5
PR R 2 567 L, AN SO 12 i DR A 5 5 L 3k D B i
PR B, T H XA E ) B8 R R T 2 A
PR RA R S TR AR AP &R
HBELA R S 00 1 A A 2 A 5 R R DR A Y i
DX A, He T T-DNA #5375 55 007 51 14 43 2 i 2
SE A FR R S A T v B R R e R
HERAPE . 4 B DR 20 F 0 2 7E © N R A R R 21
AL T, X2 A 6] 4 ) A TR 2 )7
BUPEATIN | 22 54 0 B A~ A sl BE AT 3k i 45 3]
iU L NSNS N T R TR e - 95
Filo T UL AT 58 A T E I e £ R A PCR
oI AR 25 G 1 5, W0 H B L R OR 2 FA8O1S
T-DNA ()45 DUECFD DNA #5437 55000 55 e 51, Jf:
S LR S PCR ORI i, S iz JE R R
B0 S SR BT R S

1 ST

1.1 &

T3R8 24 LA pCambia3300 S -#28, H 1 5k
[l ARBADH i vEAR i & K bar ¥JH CaMV 35S J5
IR, R AF FAS0LS AR I &I
MAE 0 A S S RD Williams 82 b4 9 & 3
B 47 FIEE 72 B A R BB R A5 BT i
it RS LA TR 88 5 MR AL B2 B KA BT
PRAL, SR 15 ST L T AR AR
1.2 DNA {£E

K7 KR AE AR AL D36 Fh T 2wk, 75 5t

SEARTRITHZ) 100 mg By, SR AT o R H s 3
CTAB 4R HUE DNAM | F H] Nanodrop £ 4h 43t
Ft it (Thermo Scientific, USA ) %€ DNA ¥ & Fn 4l
JE 1% BRNEWEEE RS HL Uk & DNA 528, F% 2L
FFA PR FASOLS RUAR (25 (i (fE AP T DNA SR
FHMTT:

1.3 Southern Z:33#&

PR HE A 1 FA8OLS Il BE R 2 DNA,
Roche 7\ 7] DIG High Prime DNA Labeling and Detec-
tion Starter Kit II 5] & # 1T Southern Z% %2 i
BRI EZ 2 w0 G Ul B 45, MR 48 AR 51 N AR
B4 S HERE DI A (% Sac 1 Hind WA £ , 535
FHBR % N VI Sac 1Al Hind 111 B 3 PR 21 5
DNA(50 ng) . FEVITR G W 0. 8% g A B i
VKI5 e ER (20 x SSC) 25 T e # 2=l IEH
i) Hybood TM-N + JE Jufi b, #4ls ARBADH H&[A
FEa it gl Wy, 3 KA (519 FA-FL. 5'-
GGCATCTGTGACTTGTCTAGAATTCGG-3", FA-R1.
5'-TCAAGGAGACTTGTACCATCCCCATG-3") , # 4%t
KJE S 937 bp, #I ] DIG FEALGI¥IARIC A5 0 1R
Bt ZesCiREE 42°C s BEME SRR 2 x SSC[ & 0. 1%
SDS( sodium dodecyl sulfate, + S ELBRIREN) |, &=
TR 2 R, B K 5 min; 0.5 x SSC (& 0.1%
SDS) ,66°C 24 T U 2 ¥, K 15 min, A5 T
Z & T A BCIP ( 5-bromo-4-chloro-3-indolyl phos-
phate,5 ~ ¥ —4 — % 3 - WIULIE — BERath)/ NBT
( nitroblue tetrazolium chloride , Z 1k fil§ 3 PU 2 Mk 22 )
AT S0, T 2 BT T SR
1.4 EFRASNF

ZAEAL 50 A & A YRR BR 2 )0 i B
FF FASOLS AT HM P 43T KA 5 4% AR
FENZH DNA I 7 I v Bk, 28 e 38 i Befe iy
DNA #4744k R 3 i A JEH Pk,
P FH B R B L Uk AT P Be RN #%, 1#E4T PCR
P W P SCHE . TR 5 A% Y SO SR ARG
DT Xten - 5 FEATI0 P . XFI0FF 45 21 )5 4k 4
FEAEAT BUREIEAG (Q20 11 Q30) |, 345 4 Ik i /7 51
(Clean Reads) ., #XJi¥5 Clean Reads 5% LK 41
7 51 ( Wm82. a2. vl http://phytozome. jgi. doe. gov/
pz/portal. html#! info? alias = Org_Gmax ) 47 X,
83T X Clean Reads 75 % 3L R4 FINIE ,
GETTRE G Iy R B A A AR R o

PR R G FASOLS F il 3 £ i 43 1) HE X %)
S BRI FAMIR T-DNA J741) , KR4I Ho X 45 5 4%
AN AR IV Be 4 7 91 < 55— 28— o 4 7 91 L
X S ILH A A, 5y — ikl P4 o) | T-DNA
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FF1 5 5 — 28 Ry W g AT ART — 3 65 91— 43 471
Foxt 22 SR 751, 53— 43 texd I T-DNA ¥
5o R bwa FRAF X225 5L A, BEHLRE HoXT -
SR T-DNA J@8 45874, A7 R il 2 . i
It 20 2 (9 5L 77 {1 blastn 4351 L XF AR T-DNA 7
G127 BEPR 25 R, 18 HOHE e LU 21 G €2 {4 (1) [X
3, IR0 B X Y A5 SR EAT IGV 3R R 56
UE, RAFSMESRA R B A E R .
1.5 =35 PCR IGIE

HRAE 1. 4 P2 53 AT 45 51, 1020 3R A5 5 56 R 0
FA8015 A& T-DNA B A i S A2 A7 O 55 )7
51,31 PCR ;i 514 FA8015LB-F/FA8015LB-R,
FA8015RB-F/FA8015RB-R( % 1) , ffi{/ i P= ¥ f &5
Ay R T B ZH 5 A T-DNA JBe, DL FA8015 %t
(K20 DNA St , R LR 51943 5l 47 PCR 4~
B4 PCR JZ MifF 25 pL #& Z f13E47:2 x PCR Mix
(ASI11, TransGen Biotech, . 50) , 1 L 1E [1]/ 2 []
F147(10 pm-L™") ,100 ng 34 DNA, S 41
9 :95°CHAEE 5 min, 95°C 251 30 s,58°C 1B 4k 30
s,72°C #EAH 3 min, 35 PPFH, 72°C FEfH 10 min,
PCR 7291 T 1% By e fie e Lkl , 4R )5 4626 T
A TR CE®E) ARA AT (Chp://
www. sangon. com/ ) , il ¢ {7 15 |7 3] 5 48 T-DNA
S AT I LX), e 24045 16 B K 2 4
FA8015 4} T-DNA J B 72 i 5 Al A 341 5t 55
J¥ 31,

&1 53R
Table 1 List of primers
. H i Bk
319 K1 !
Target fragment
Primer Sequence
length/bp

FA8015LB-F 5'-TTTGTCACTCCACCCATACCTGG-3’ 1160
FA8015LB-R 5'-CACCATCGTCAACCACTACATCG-3'
FA8015RB-F 5'-TTTACGGCGAGTTCTGTTAGGTC-3’ 1254
FA8015RB-R 5'-TCATACACACACCCTCATCACAC-3'
FA8015LB-SF  5'-TAGATGGTCCCGTATGTCGTCC-3' 403
FA8015LB-SR  5'-TGCCCGTCACCGAGATTTGA-3’
FA80I5RB-SF  5'-GCTGGCGTAATAGCGAAGAG-3' 339

FA8015RB-SR  5'-TGGAGACCAATGCGAAATGC-3’

1.6 %551% PCR

HRAE PCR A &5 SR e 1R S 5 14, PCR 724
A — o KRGS A 75 Fl— 4 T-DNA J7 51,
Sy AR 3L K GAE PR FAB01S AR (25 i 4k

FIFIF DNA, DL Y47 JY72 k3R KRG (JE%%
FEPRDKFE 5 88 5 ) (M Ak (BT 15 %) iYL
ZH DNA it B, Horp 33 KT DNA R & 47 3
H 72 FILAC 9 BIRA DNA, DL A4 i s Sk
Y1iE1F PCR ¥4 FA8015LB-SF/SR .FA8015RB-SF/
SR(F£ 1), PCR JWAKRZRF] 1.5, K 454K :95C
FiASHE 5 min,95°C A5 30 s,60°C 3B k 30 s,72C ik
130 5,35 PNEFR, 72°C LEfH S min, ¥ 1Y) T
1% B e GaE e Ao

2 HFREHH

2.1 Southern #3746 & B EF4H DNA EillF

PL ARBADH B:PH] v B R BREF AN T, ACFE HE A
KEF M FA8015 [y+5 D14, Southern 4222 45 2% .
NS S E FABOLS i, BRI B 1 A~ 4%k, B
AR G NS A 2438 250 B, R AMJE T-DNA D)
P RS R R EIEHA P (F 1A fB)

ez S R F A AT DY, 4R 13 T 13.45
Gbp K Clean Data, Q30 i5%] 90.45% , ¥:5 5%
SERAFRI LT3k 99. 43% P-4 5 R 12 x|
SRR A AR 99.23% (/0 1 DA #) o B
FE LRI G FASOLS il 7 454 73 5l 5 2% SL I 41
Williams 82 J¥ 51| FI4ME T-DNA J¥ 51 #E17 X, 6 HL
fiE LT FAMJE T-DNA Fy 51 1) 430 56 e 41, i A5 Jey s
YH%E . MRAEZH e W HE Y 1] blastn 4331 L X S T-
DNA FP3ll filS % ZE R L 45 | e B He s 31 e (2
PARHG DX 38, %o 3k 28 X sk () 2R A7 IGV 48 L 56 i ( &
1C) ,4Rf3 THME T-DNA R Bt A0 EfE R .
SR, B LR R T FASOLS A A Be 3k 4 7 5
h Chrl5 5 YA fk 25129882 {3 41, 365 77 XN HdE
DUIE Wi A
2.2 EirFREMFS] PCR IIE

FRAE I P 43 M AR A5 1 e JE PR K 5 FABO1S A2 3
Ty HE B TR SRS [ it 1T PCR 374,
P PR RS — B G FE R 4 7 81 il T-DNA B
SRR YY) RAE R I K FAS0LS i
PR, 0T BE P 5 A0 A A Williams 82 w3 4571
(B 2A) . #pris i B b A7 00 Iy, 28 43 #r & W,
FA8015 72 Fas il 51 3E1 160 bp, HiHr 1 ~405 bp
K G EE 4 JF 91 (Chrl5 5 e £5 4k 25129482-
25129882 bp) ,406 ~ 1 160 bp fy T-DNA H-Bt; i F
T-DNA @46 A, R GNP 5] &4 T 28 bp
(Chrl5 5 ¥ o f& 25129883-25129910 ) %kt 2k (
2B),
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Sacl C 132bp
A R M P ; "WT 0815 ] 25‘129,Il60hp i 25,129f50b9 ) 254129,|th I 25129.|320b9 I 25.'25?“1’9 |
<

15.0 kb—[ s
10.0 kb —| S —

7.5 kb — ) . _—|

5.0 kb -—‘}-

r 11
3.0 kb — e
[

Read name
Sample = R
Library = RO1
Read group = RO1

150

Mapping = Primary @ MAPQ 36 Mapping = Primary @ MAPQ 34

R,;, rence span = Chr15:25,129,770-25,129,886 (+) = 117bp Reference span = Chr15:25.129.911-25.129.991 () = 81bp
igar = 69581M

Left 60 soft

Mate is mapped = yes
Mate start = insert FA70009:11 ()
Second in pair

Supplementaryllignments Supp\mnur,,xlgnmer 3
insert_FA7000%:12-49 (+) = 37bp @MAPQ 30 NMO insert_FA70009:4,693-4,760 () = 67bp OMAPQ 34 NM1L
NM =0
AS =117 AS =81
XS = 102 XS = 69
Hidden tags: SA, XA, MD, RG Hidden tags: SA MD, RG

1.5 kb— Location = Chr15:25,129,884 Location = Chr15:25129.912
¢ 3 Base=T@QV4L Base = T@QV41

A 1 B 4050k 3L 41 DNA i Sac I F1 Hind 111 f§40 5 345 () Southern Z438 K5 . M. 15 kb DNA Marker; P JHE ks ;
WT: BFA 8 Williams 8238015 #£3:K {4 FAS015, C 2y T-DNA JEFIHE G 7 41 IGV HY R BAE ; #7 k : T-DNA B 5 (7 41 i
T WK F AR AT H (5 B, B4 T-DNA,

A and B Southern blot analysis of transgenic event FA8015 with genomic DNA digested by Sac 1 and Hind 111, respectively. M:15
kb DNA Marker; P Positive plasmid; WT; Wild-type Williams 82 ; 8015 : Transgenic event FA8015; C: Arrows, Up-and down-stream
of flanking sequences of T-DNA integration site; Long strings: T-DNA.

1 HEFEE M FAS01S Southern 3 #iIlF0 T-DNA F 3B &= IGV & E WiE
Fig. 1 Southern blot of transgenic event FA8015 and screenshot verification of inserted T-DNA by IGV

25129842
[TTTGTCACTCCACCCATACCTGGCCTTCACATTAACCATACTTAACACCGCAGACA

A M P WT 8015 B

Soybean

Zenome | ACCCACTCT
sequen(“e TTAATCCCATCACA

CATATCCACGTTGTGTAATTCTTC
ATGTCGTCCAGTAGTTGTCGTCTTICC

TCAC
AATAGATG

ATTCAAACAGTTGATGCAAGGATAATAATATTTTCCTTCTTCATTCTGTCGACCTC
TTTCAAAAGCAAATTGC 2

2000 bp

1000 bp
750 bp

500 bp

250 bp
100 bp

Vector
sequence

A A RST 5 PCR 473 ;M2 kb DNA Marker; P: BHE BRL; WT B A= 8 Williams 82 ;8015 : #5JLPHI K T FA8015, B: /2
FSEMTFN 5T ; SR HE - 51 ) FASOISLB-F/R 45407 i 5 HE 2k 7 HE : 514 FAS015LB-SF/SR 454137 11 5 T R £% - 5 2% 11 Bk
. TR,

A: PCR amplification of left flanking sequence; M: 2 kb DNA Marker; P: Positive plasmid; WT: Wild-type Williams 82; 8015
Transgenic event FA801S5. B: Sequence analysis of left flanking sequence; Solid line box: Primer binding sites of FA8015LB-F/R; Dot-
ted box: Primer binding sites of FA8015LB-SF/SR; Dotted line: Deleted bases. The same below.

B2 HEREEMH FAS015 Z£inFREMF 5 PCR IIE
Fig. 2 PCR amplification of left flanking sequence of transgenic event FA8015

2.3 HihFREMPAEFS| PCR BIE FrBE 1% BERAERE RN R B2 FABOLS HRAF e, T X
WG FASOLS A7 55 M 31, it — X e MEMPRH PGB I8 (8 3A) o BE— 2B B 7 51 23 B
PESIY, 8 RS T R SEN LR SIA T-DNA - 3RH,FA80LS Y T-DNA 431 55 M 51| 341 254 bp,
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Ho 1 ~601 bp A T-DNA B Bf 551,602 ~1 254 bp
Yt fA 25129911-25130561bp ) kK 5 3t

M P

(Chr015 =

WT 8015

A B

2000 bp —

1000 bp—
750 bp —

500 bp —

250 bp —
100 bp—

Vector

sequence

Soybean
genome
sequence

KZHF51 (1 3B) . T T-DNA (34, F 80 4
BRI A

[[TTACGGCGAGTTCTGITAGGTACTCTATTTGAATCTTTGACTCCATGGCCTTTGA
TTCAGTGGGAACTACCTTTTTAGAGACTCCAATCTCTATTACTTGCCTTGGTTIGT
GAAGCAAGCCTTGAATCGTCCATACTGGAATAGTACTTCTGATCTTGAGAAATATA
TCTTTCTCTGTGTTCTTGATGCAGTTAGTCCTGAATCTTTTGACTGCATCTTTAAC
CTTCTTGGGAAGGTATTTGATTTCCTGGAGATTATTGCTCGGGTAGATCGTCTTGA
TGAGACCTGCTGCGTAAGCCTCTCTAACCATCTGTGGGTTAGCATTCTTTCTGAA
ATTGAAAAGGCTAATCTGGGGACGTGCAGGCATGCAAGCTTGGCACTGGCCGTC
GTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTG
CAGCACATCCCCCTTTCGCC ; SCCARGAGGCCCGCACCGATC
GCCCTTCCCAACAGTTGCGC: AGAGCAGCTTGAGCT
TGGATCAGATTGTCGTTTCCCGCCTTCAGTTTAAMCTATCAGTGTTTGA
25129911
ATATATTCTGGGATCATGCGACTTTCATTCATCCAACTTTGATCCATCTAAGCAATT
CCATGCATGAAAATCTCAATTTCTATTTATAGGTGTGGCCCTATCCCATTTAGGAA
GACTGTCTTTTATGTTA TTAGCATTATTTTGAAATTTTG
ACAAAATT r(((.(',\('-‘"lll_(_.__:_ TCCAMGTACACGACATGACATCGGT
y CCAGAGAACAACTGGAAACGCATT
GAACCGAAATTTCATCAAATTAATGAAAATAATAATAACCTTGACGAATGAATCTA
ACATAAAAATACCAATCTCCCCAAACTGTCCAAACGAACAATTCAAGACTAAATAC
AATGACTAATGCAAACTATCCGCAAGAATCATTGCATTCAGTCTCAAACGGGAAT
CTAAGGTTCACTCAGCATGAACAACAATTGTGTATATAGCAAATTACATTCATGAC
ATAAMAGAACATACAAAGGTAATTTCAAATTCTGGGTTTGGAGGGTGCTTATG
CTTTATTATTGTAGTTGGGTATGTGTGTGTGTGTCTATCATGAGGGTGTGTGTGTG
TGTGTGTGTGTCTTTGIGTGTGATGAGGGTGIGT GTATGARS130561

B3 HEREEMH FAS015 Aia R EMF 5 PCR KiE
Fig. 3 PCR amplification of right flanking sequence of transgenic event FA8015

Vh_E 790 43 Bir 45 R B, B JE X =54 FASO15S
(1) T-DNA 357 i R G B4 Chrl5 YAk iy
55 25129882 fi i, i H A 54 DUIE (a1 i A, 55 E
FEor BT 45 R — 35, KB AL 8 2 A A Y R
IR A2 4 kb 5 NCBI Bcda #8147 X, Uk
B G s 22 BP9l i X, % R T g
Lt B TE A T 8 AR g X, T-DNA #84
PR A A A

2.4 #R1 PCR il

MG T 20 € (9 T-DNA 8537 i K 5500 7 51
LB M A B C D E F G H I J

2000 bp

1000 by

750b£

500 bp

250 bp

KV S AR 5P PCR RS 14, Jerh 2250
5| %) FASOISLB-SF/SR 3 14 = 4 g 403 bp (&
4A) A5 11 % FASO1SRB-SF/SR 5|44 %) g 339
bp( 4B) o MM RGPS H 47 557 72,30
AR 9 Z FHIRE TRE 88 5 AL Rk AR AR, 35 9%
AP B LA FABOLS AR, 25 | AE ARl
DNA S ARy, 3348t 3 B A% 2% 7, Tk K 4 o
ST AT LA S AP R DN S 0 FABOLS ([A]
4) .

M A B C

D E F G H I ]

RB
2000 bp

1000 bp
750 bp

500 bp
250 bp

LB 2231 FLR 5P [ 4 FASOISLB-SE/SR H5il ; RB: 47 /1 FUR% 5k 51 4 FASOISRB-SF/SR il ; M:2 kb DNA Marker; A: 4
B 255 Co 0D AE BBl 15 F L JYAT 5 G IY 72 H R R KA 5 0 M AE
LB: Primer pair of FAB015LB-SF/SR for left border amplification; RB: Primer pair of FA8015RB-SF/SR for right border amplification ;

M. 2 kb DNA Marker; A: Root; B: Steam; C: Leaf; E: Seed; F. JY47;

G: JY72; H: Cultivated soybean; I: Rice; J: Cotton.

B4 FH4HFHES4 PCR &N
Fig. 4 PCR analysis by event-specific primer pairs

3 "d- \/b\

PR A R PP BR 22 10 1 2 Bl AR 1 gt
R T (A S & R NIC AR 3/ R
A5 o RS DR 2 I R R L A B DR A A 55
P8 oA /D4, 5 3 N 21 28 8% RS PCR
TR, 5198t E REAS 3 E 0L S R, n] e >
PCR 38 YRR, 10 25 B vy, B 00 A 23 #r 119 S
WARXTECR o AT TR B FE Al b, X R R 3k 5

-l

[R5 FA8015 47 T B 7, 28 5 L X4t
WL N T T-DNA 3 G005 . ARG RIS LA
A7 s P FIME Bt 514, i@t PCR 4734 3400 )543
BT, UESE T 3% T-DNA &G0 8 K R4 Chrl5
5 25129882 iz 4, i H. T-DNA #& & 37 s 4 AF 4
X ; T-DNA 75 & & o B2 o 2 A= 7 B 56 i A B
2 GEEIEPK R P ROBFTE ARSI T o AR 55007
H ST AL F FABOLS ¢ 5 PCR A 77 12,
AT PRH R 1 2 ) B R R B 1
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W55 T SR SR R B FABOLS 5500 ¥4 73 5 [ e 1k PCR A6l 859

W ARG — 119 Sanger 5 RFF4H, & B F
ARG T U RSt oI 2 S KT B
MR RG34, #A B RBR ) & R R AL
CL 2 I T JE IR 4 s 4 45 5 T g e
W 25 A S A ) R AT L 3 i T i 2> D R 540 5
RO R G DS el RetAR & 33 R LK 7 =1 G V3 Ry 1 S
JURE o AT NG L AR R A e S5 R )
GBI L, AR B8 124 AR 0 g S L i HL L
LA 6 it 8 ST A R S A T 9k O B L PR
FAS015 S HATAE fib 28 0P AL A 4 bR R

4 £ it

A SR F T D 7 7 kAR T R G R
P51 FAB015 AR T-DNA #4557 o5 550 J3 57 , 445
R T-DNA A S K IEH A 15 54
A1 25129882, H oW 545 DL IE M4 Ao 4 b 55 7
FURFAE ¥ 11 e 5 M 51 9, # 5 K 5 5% 3k Y 4
FAB015 HESEMEAG I J7 vk o %05 ik vl LAVERR IR 54
Ivi) 2 o DR =, DT A S B0 e o TR 1 S L 7
R 20 B A B R LA B
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