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Flanking Sequence of Exogenous Insertion in Salt-tolerant Transgenic Soybean
Event AtfARA6-A001 and Its Application
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Abstract ; AtARA6 gene from Arabidopsis thaliana was introduced into soybean receptor Shennong 9 by Agrobacterium-mediated
transformation of soybean cotyledon nodes, obtaining the salt-tolerant transgenic soybean event AtARA6-A001. To identify the
molecular characteristics and setting up a detection method of this transgenic soybean material, we could further accelerate the
biosafety evaluation of this transgenic event in the future. In this study, the copy number of exogenous gene of the homozygous
transgenic soybean AtARA6-A001 was identified by Southern hybridization as well as the position and direction of the insertion
site. Meanwhile, the left and right flanking sequences of exogenous T-DNA were obtained by PCR amplification. Based on
these data, a specific qualitative PCR method for detecting At{ARA6 gene salt-tolerant soybean AOO1 event was established.
This method has high specificity, and can quickly identify transgenic soybean events, including AtARA6-A001 parents,
derivatives, or varieties, as well as plants, tissues, seeds and products for specific detection, achieving effective supervision
and management of transgenic soybeans by technical support.

Keywords: soybean; transgene; flanking sequence; resequencing; qualitative PCR detection

HAR G, il T 2% A A=y Ak £ By a1 [
AN 7 i 5T 32 B AN R R E A R 0 T R
F RN T I, F2 G A 0 T R R A G A
KE 1A > i E R (a2
G VRO K| A sk 7/) 1 SEIIE SRS T N g
PR, BOEis i it 1T 5 R R B T R Ak
R, RS IF o RABS 1 — A ] U5 5
AtARA6 (RABF1) 1E M /N3 i 3 7 % 45 4R
FH AT RETE 737 B4 1008 B % R figp i e v K 42 OC it
YER TS5 T ALY 0 RO ) AtARAG
TE A MR N S 9 A 52 5E AR 0 A ) T

1 #5 B #A:2023-04-12

RABS HoAth i 51, (02 B 1148 2 18] i 38 0s R 717
AtARA6 HH T 5 W S i iR 3 th 2 80 A 2= D)
BE, Wfs S5 S WibE g ARKETET . BA
R T FRIE AtARAG U RE T LY A= B B AT B
T R, AtARAG B AMT FIE R RABFIE Rkt
B B AtARAG R R AR R AR, L, N-T7 5
AL T BEE ALARAG & HE T ER A AL B (38431
NER S s R i N R ) E 2
AWE T RS UL BUROBHE Y . K G A E REAE
REY B TR KGR R R
HHALER ZHAT H 25381, SRS T Bk H 1w FR

ESTR . HME L W RHE QI TR 2 1M 46 (CXGC2022DX009 ) ; K 5 7k A ZFp 4 7 B A% %35 B ( CARS04-P13) ,
F—1EE IVER(1968—) , A+, BIWF5E 51 ,I%M%jﬁﬂ%%ﬁﬁﬁﬁ?{o E-mail ; xingmiaosun@ 163. com,
BEIRAEE K (1981—) 1+ RIWFSE 0t EEMNF KRG RN EFTMIIR ., E-mail ; zly_jaas@ 126. com;

ERLT A (1982—) A, RIWFSE 51, FEMNF R GFP B IEIFSE . E-mail : hm2001-2005@ 163. com,,



30 K B B 14

A BR, HL A 2 7 Eh Ak, a8 B R
ArRR NG R 8 R R K R A SRR, F
PR IR AtARAG FEIH 1) A R AR HE T 5% JE AT i 26 K
PRI T . AIARAG FE IR i 5K 5 2 R 2 T AR
BAON R B 5k ¥ @I 58 5l K E AT A S
ISR TR 5 AL B A, K 30U I DR VB I AtARAG JE A
(GenBank : NM_115341.3) St A K &2 A4 9
5 (E & 2007015) W3R8 H9, IF HAE 2020 453015
Al EBHEHE AR, % O bRk 2 R S P e £
SERSE S o S 1 P2 B I G | e e B )
BRI H & RE T AE RV T RES RS E e
HRERNBEARREEWEE KRG, RZAEE B Mk
JEIHE A BRI, P LAPRGE SR AT AR 2 MR s L i e
PRI K SR, E BB B B % % 3 Ak
B AR ATAE I B, T B0 i % i 3 R K G
He 2 4 ) R AT B 2 OB 9 S0P X R IE 5%
SR PR A W fe R 11 B B AR AR T 2 35 R G
B AR A W % A PP R e AR 22— Ak

RB T-DNA repeat

Sacl(10243)
P
Spel(9627) ¢y

&
CaMV 35S promoter 4
7

NcolI(9041)
HindIII(8714)
| pTF101-35S-AtARA6
CaMV 35S promoter L

PaeR7I-Xhol(7947)
Swal(7869) —
Afel(7635)
Apal(7579)
PspOMI(7575)
Sall(7533)
Asrl(7462)
FspAI(7398)
KpnlI(7288)
Acc651(7284)
BglII(7252)

PmlI(6930)

A
LB T-DNA repeat 7

BStEII(5739)

BIpI(5592)

10934 bp

R DR () 3% 5 7 A5, AN E X i 35 IR 1 3 s) L 3R 3k LU
SRR T, BXHZAEY I s A A e MR 2 a1k
AEREZLD

A5 IR 1 Southern 13 PR 4H 50 452 A A6 )
HH AtARAG 1 T-DNA 5 D1 K G i 46 A7 45, IF
it —20 454 PCR Jrikr &5 i T-DNA BG4 s i 7
MFEF) , e ST T 5 R AtARAG 5 SR =k B AT
A= IR SPE PCR E PRI Ty i, B 7E R I ae ik 5
DR R 0 7= iy R ARG R W A IR AR S 4

1 #R5FE

1.1 ##

R BL P K T ALARAG-A001 S C 2R84k
B A i PR A ) e e —ER B BB BE AL (2020)
55148 5 FEIELINZARXT RS R ML 9 5, X HE
KGR E 3733 Firpal 602 KokAS  FoREF
MR N B 27 B R FL A I8 T B 2T Mg 2 Il 3 ik, %%
S R MIE A A SR RS DL 1

PasI(1336)

AclI(1930)

BsIWI(2890)
Nhel(3006)
A~ BmtI(3010)
BspDI*Clal*(3086)
EcoNI(3319)
: Agel(3500)
_~— pVSl oriV

Mrel-SorAI(3788)
KaslI(3791)
Narl(3792)
Sfol(3793)
PIuTI(3795)

BstZ171(3990))
bom

1 pTF101-35S-AtARAG &4 Bk B it
Fig.1 Map of pTF101-35S-AtARA6 plasmid vector
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Fig.2 Map of T-DNA insertion sequence in pTF101-35S-AtARA6 vector
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AO01-LB-F GCCGAAATGCATAGCCAAGG 2125 (e Ik
A001-LB-R GGTCAACTTCCGTACCGAGC
A001-LB-SF GAAGCCCCGGAAACCATTTT 330 S Ut Al
A001-LB-SR CTGCCTGTGATCAATTCGGG
A001-RB-F CAGCCAAGACAGCCGATAACATA 929 EeY NS Ik
A001-RB-R CGGAAAAAGAATCAGCAAAGAAGG
A001-RB-SF CCGCTCACAATTCCACACAA 433 FERUR SR s ol
A001-RB-SR TAAGGAGGAAGCAACTGGGC
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FH 1% BN M GE I B DK A I PCR 475740
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Note: M. 15 kb Marker; 1. Positive plasmid; 2. CK Shennong 9; 3. Transgenic event AtARA6-A001.
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Fig.3 Southern blot analysis of the transgenic A7ARA6-A001 soybean
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A B GOCGAAATGC ATAGCCAAGG GGTCATAAAC ATTTTGAAAC AGCTCCCCCC TCCCCTATTT ATAGGAAAAA AGGGAGGTGC 80¢
TTGCCGCOGA GAGACTTAAT GAAGAAGATT TCTAAGOGCA CCCGAATTAC TAAGTGCACC CCCCTTTTCG TATTTTACGG 160«
AAMMGTTACG GAAGCCTTAC GGAAGTGTTT CAGATTTGAT TTTCATCTTC TTCTCTTCCC TTTCTCCAAT GTTAAGTGAA 240

M + CK A001

bp

ATATGCTTAT CCAAGATTTT TGGAAATTTT ACGGAAGCAT TACCGAAGCC ACAGAAGOCC CGGAAACCAT TTTTCAAAAA 320«
CGTGGAGGAG CTTGCOGOCC AGTTGCTTCC TCCTTAAGCA ACCCAACTTC CAAAATGTAG ACTTGAATTG CTATTTACAC 400
CCCTATCTTA ATAAGTTCAG CCCACCTTCT TTCGTAATTT ACGAAAAAGT TACGGAAGCC TTACGGAAGC ATATATGACT 480
TAACATCTTT TTTTCTCTTC CCTTTCACCA ATGTT. CTT ACCH
ATTACGGAAG CGACGGAAGC CCcttatgte cactg:

TTCGGAAATT TTACGGAAGC 560+
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CAAMTGTTT CGGAAGGGCC TAGATTCGAA TTGCTATTTA CACCCCTATC TTGATAAGTT 900
CACCCCCTTC TTTGCTGATT CTTTTTCCG 929

TE: AL ZEI0 FHEFF) PCR 9718 AL UK S5 58] B. 2t SS9 4347 C. A7 B 51 PCR 9 HE vk 45 2R 181 D. A7 1 57

MIZEFF 47 ;M. 2 kb DNA Marker; + . BAPEBUR A pTF101-35S-AtARA6 ; CK.

R AR R KRG ARk 9 S 4T

ZARUAR 9 5, A001. HIEPI KT AARAG-A001 ; B

B3 414043 R R K EA R K E A1ARAG-A001

Note ; A. PCR amplification of left flanking sequence. B. Left boundary flank sequence analysis; C. PCR amplification of right flanking

sequence; D. Right boundary flank sequence analysis; M.2 kb DNA Marker; P. Positive plasmid pTF101-35S-AtARA6; CK. Receptor

variety Shengnong 9; Transgenic soybean AtARA6-A001. The black sequence was from Shennong 9, and the red sequence was from

transgenic soybean AtARA6-A001.

B4 HEREMH AARA6-A00! £ HAFME R PCR BIE
Fig.4 PCR verification of left and right flanking sequences of At7ARA6-A001 transgenic event
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LB, 2 BRSPS 4 A001-LB-SF/SR x5 RB. 473 4% 5 1514 A001-RB-SF/SR K ill; M. 2 kb DNA Marker;

LM 2028, 3., 4. 48, 5. 80 6. KEMBILA 9

55 7. KGR A 6025 8. K

HH 3733; 9. FK; 10. KFE,

Note: LB. Left boundary specific primer A001-LB-SF1/SR1 detection; RB. Right border specific primer AOO1-RB-SF1/SR1

detection; M.2 kb DNA Marker; 1. Root; 2. Stem; 3. Leaves; 4. Flowers; 5. Seeds; 6. Soybean variety Shennong 9; 7. Soybean variety

Zhongji 602 ; 8. Soybean variety Jiyu 3733 ; 9. Corn; 10. Rice.
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Fig.5 Transgenic soybean event AfARA6-A001 specific primer PCR detection
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