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ABSTRACT

In Agrobacterium-mediated genetic transformation, the integration site of T-DNA in
plant genome was non-predictability. The inserted position of transgenes may affect gene
expression and subsequent physiological traits. This research explained the utilization of
Adaptor Ligation-Polymerase Chain Reaction (AL-PCR) technique to verify the sequence
adjacent to the left border of T-DNA (LB T-DNA) of the transgenic Dendrobium ‘Sonia’ Earsakul
possesses antisense CP-ACO1. The genomic DNA of transgenic orchid was digested with
restriction enzyme Psil to generate blunt ended DNA strands prior to ligating with the blunt
end adapter. The PCR was performed using adapter ligated DNA fragments as the
templates. The forward primer was designed to be complimentary with adapter sequences
and reverse primer was specific to known sequence of hpt gene that was inserted into the
plant genome. The analysis of amplicons resulted from AL-PCR technique revealed 3 DNA
bands at the sizes of approximately 750, 1,500 and 2,000 base pairs. The DNA sequence
analysis of 750 bp band revealed that part of hpt gene in T-DNA was connected to LB
sequence that fused to the 160 bp upstream of vector backbone sequences. For the bands
of 1,500 and 2,000 base pairs, the DNA sequence analysis could not be achieved due to
their low purity and amount.

Keywords: Transgenic plant, AL-PCR, insertion position
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Figure 1 Model diagram of isolation of flanking sequences of LB T-DNA inserted in transgenic orchid
genome by AL-PCR technique. (A) T-DNA structure of pPCAMBIA1301aACO7 contained antisense CP-ACO1
(aACO1) gene located near RB and hygromycin phosphotransferase (hpt) gene in LB side. (B) Restricted
genomic DNA orchid (//) with either EcoRV or Psil that cut inside T-DNA region and random cut outside.
The target fragment contained LB T-DNA region linked flanking sequences was ligated with adapter. (C)
AL-PCR amplification process contained 2 steps; primary AL-PCR showed the target template and AP1
and GSP1 primer binding site (blue and red arrow, respectively). For specific isolation, 1 ul of 50-fold
dilution of primary PCR products were used to template in secondary AL-PCR to amplified target AL-PCR
product by AP2 and GSP2 primer (blue and red arrow in secondary AL-PCR step, respectively).

Furthermore, target AL-PCR product was used to analyze the flanking sequences of LB T-DNA
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Table 1 Oligonucleotide sequences of adaptor and primers that were used in AL-PCR

Oligonucleotide name

Sequence (5°-3’)

Adaptor*

Upper strand of adaptor

AP1 AP2
GTAATACGACTCACTATAGGGCACGCGTGGTCGACGGCCC

GGGCTGGT
PO,-ACCAGCCC-NH,

Lower strand of Adaptor
AL-PCR Primers

Adaptor primer1 (AP1)

Gene specific primer1 (GSP1)
Adaptor primer2 (AP2)

Gene specific primer2 (GSP2)

GTAATACGACTCACTATAGGGC
AATACGAGGTCGCCAACATCTTCTTCTG
ACTATAGGGCACGCGTGGT
TATATGCTCCGCATTGGTCTTGACCAAC

Noted: *The sequences of AP1 and AP2 showed primer binding site of AP1 (

) and AP2 ( ) on upper strand of adaptor.
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Figure 2 The secondary (nested) AL-PCR products of Psil-digested DNA library (P2)
compared with 1 kb DNA ladder marker (M) (A). Three bands of the secondary (Nested)
AL-PCR product were then eluted and separately analyzed on agarose gel and approximately
size showed 2,000 (1), 1,500 (2) and 750 (3) bp (B)

(A)
Distribution of Vector Matches on the Query Sequence

X
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Segments matching vector:
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} + $
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W e b . { oMV poty(A) sgnal o hot
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A2 GsP

Figure 3 (A) VecScreen result of Psil band no.3 (751 bp) sequences showed high matching
of vector. (B) This sequences were analyzed and identified by MEGA6 and SnapGene
programs, the result revealed Adaptor sequences (37 bp), T-DNA sequences contained
partial hpt gene and CAMV poly(A) signal terminator and intact LB (554 bp), which linked
with 160 bp of vector backbone (VB) sequences of pPCAMBIA1301aACO7 plasmid. Blue and
yellow short arrows represented AP2 and GSP2 primer sites of sequences (respectively)
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sunAgudeiiseslififefgaiiisiudawinde
WIN ANNITTIENURANITITETAHIUN WU
RRTNIRsIN VB maumaaﬂnumnmﬂma
289 T-DNA v mﬂmmwmmu‘lﬂmuwua
L‘Vl'luu (Sha et al, 2004; Zhang et al., 2008)
°‘§\1ahu‘[myl,ﬁﬂ%uﬁumaﬁmﬂmﬂ LB (De Buck
et al, 2000; Fu et al, 2006) LHU INN1T
Anaduwaiiagdindnees LB T-DNA Tu
HeanuLasiusnssy wudi 51% 1a9iatng
{iduves VB 8EeiY Yang et al (2013) uaz
Zeng et al. (2010) 51897137 Tuns@nensiu
birch fiaudasiugnIss wui fiapsuifiau
289 VB @ansaiun1edinulany LB T-DNA
F1UIU 10 989 INIINA 26 FIEY LAz
Afolabi et al. (2004) Wy Tuddaudae
wuﬁniiuummmmmiwu VB atjfis 53-66%
wsnanii mm’mmum‘swu VB Tuwmmmao
Wuﬁqﬂ‘i‘iu"ﬁumaumﬂ L2 &gy (Kononov et al.
1997) aAIDL1UB5a (Abdal-Aziz et al, 2006)
WATIUNSY (Cullen et al, 2011) s
Haspiifedaefivinliia vB Tufis
o’w’mLLﬂaaﬂ’uqnsiuaﬁaLﬁm\lﬁmﬂwmﬂﬁﬁﬂ §ii}
Oltmanns et al. (2010) lFa5uiain 81aay
Lﬁﬂ'sﬁaaﬁ’umﬂﬁ’uﬁ:’mm Agrobacterium
tumefaciens Imﬂmﬂﬂ’uﬁﬁtmnmoﬁ’uﬁé’mm

138

n19tAin VB fluanensiiu Petti et al. (2009) 16
e mMsld Agrobacterium tumefaciens
swug LBA4404 flanmalun1swy VB 284
ﬂmﬂmammumm T-DNA 11nn Agrobacterium
tumefaciens E\I’lﬂwuﬁq AGL1 UazannI@ne
289 Okwuonu et al. (2019) Wud1 I UIUYA
2998Un3a T-DNA JanusuwusiudnsIng
wu VB leewudn Sudzvdsiilésunistne
fuifiswugaduneludlun 3 a0 guly §
lamawy VB goningusatenfiduaumge
fu 1-2 9@ B9 Ziemienowicz et al. (2008)
FENUHRLUINUBILAENTU AB Arabidopsis
Faudaviugnssudid 1 wsumﬂua‘[uu
(smgle copy) fdnnsnwy VB taw muu Tums
Anwndl Afinsaaseuludoodundrindu
nédwlimlEsunMsteiusesiu AE3 HORITRITyTo
Bunnile 4 70 Feilomafiazny vB lmwﬁunu
smsutasiamoansfnenased wud
fslaimansameunisiiiugadugaissda
289 VB fudlufinfiBuievaandnlild Fadu
Tulsidn VB 1afianueiann senandaeiy
evnAdeiinunsiiagues VB aununly
Asldsunsenedu wu n1sAns2e9 Nicolia
et al (2017) wu Tu Alfalfa QISTN TGP REY
U5InHaeuLUaTeY VB Nedu LB 289 T-
DNA fifiaane17 346 AN LAz Meza
et al. (2002) WU ANNBNITEY VB N9AIU
LB T-DNA Tu Arabidopsis ummm’maﬂu
%99 1239 — 5324 @lud sty nadnsa
mummmmvﬁlﬁimﬂmsmaﬂu@lwsLua%"[w
sguudIuTes VB fildsduwanuds wiei
umm'ﬁnﬁnmmumLauLawaamaaathmﬂ
LB wnfeiu Seazihlvmusuiiiusosse
35913719 VB uazdludinfiduaveandwldl was
bimssmuriasausniuilunesduiidy
s
atalsfimy nsfiwuhauzes VB gn
svthedluudlundeliisnesiu AE3 i it
HanTEnUApANBaILNIES I Tun TN BeBlusi
Tassuidefifantounthiioes Somchai et al
(2020) m’mmuanumvahvmwuﬁmmmunmsfl,u
anamwﬁ\lmumimﬂﬂumﬂmu AE3 4 Vlﬂ’]il
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2 T navoanugniuaninlsaiiou wisuiieuiy
ninelianavmnefiladliunsdetiu annsase
FaUTovNg 117 dhwois Usenauine anwasiBe
AMMW 103 anmuz uasanwuzidlnnm
14 aNMUL WU é’nym:@a@mmwmaanﬁaﬂ\lﬁ
q86U AE3 91U 99 Anwauy liuansneann
néheldiananneiug Buana mulmﬁun’]snwal
i uagiliies 4 Anmous Wiiks Fuensnefudies
dnties A drzesndun wazlumsdwsnesd
dnsuziBoinaniy walunmmagulai
néhelfisnavmeiug Besna Agsumadeiu
sdiu AE3 ummuimanmaas ANNN AN
ifogas maguiilagaa uazsaussana
13JLLmnﬁmmoaﬁﬁﬁ’uﬁunaaﬂluaﬂawaﬂﬁwuﬁ
Buana Alallisumsdeiy wpnanii Somchai
et al (2020) S9TENUNEN USanaudifueas
néwlinlilEsunssefuiusinudiBueads
254 pg/2C FalsiuansneneadAtuUTaL
Aduezaandeliianesiy AE3 filfwiy 2.41
pg/2C wazilszsiu ploidy i 2n uanani a1n
n3Usziiuanndasadeniedin needu
nihelidinulasiugnasuaneiiy AE3 ey
Tae Doy, (2558) wuh \LﬂLLﬁmﬁhdﬁﬁmﬁ’)ﬂ\Lﬁﬁ
‘LsﬂmumsmLLameuﬁmiuanmﬂ maaﬂﬂam
U De Buck et al (2000) fiseeni vB ‘1/mﬂ
satnodnlyTugTunfieniu ma‘l,umwamvmuma
839y vsosewadan1TLRaYeaNTaEui
tednly vnlvassinewdadhvneiléannnis
thefuuanseaanly

AFUNANIINARDY

N19ASINNDURIAULUNAT1UDT 192D
1ane LB 289 T-DNA mamﬁw‘lﬁaqamw
Wuf Beana sediu AE3 Aldsumsdeiu
antisense CP-ACO1 @quwnailn AL-PCR
WU WHNARARALSULD 91U 3 waU U
Uszana 750, 1,500 uaz 2,000 FLus Towa
N15ATITRRIAULUFTDILAUALDULDTUIA
751 Awa Wy Usenauseaduialugiu
298U hpt Las LB 189 T-DNA ANET) 554
ALE LLatwudauﬁagﬁmaanlﬂawn LB Faiu
ANAULURTDIWANNEA (vector backbone; VB)

97U 160 gLud Lmaﬂuwmmmamanu
Flunndwldl il srduiwasiu vB fifiuan
Tl donanaanuuUEN a3 IMILAT I
ploidy 2a9ndawlifildsun1sansdusiasu
AE3 smisuunufiiauesuna 2,000 uaz 1,500
diua Lissnsodeszdsduals osen
wawamummn‘sawﬁu,a”ﬁsmmlumewa

ﬂ'\’ﬂﬂﬂﬂm

suideil ey summuuauumn
audmaluladdiniminens aninedy
INBATAIEAS INLUDATUWILEU Uas FUS
anududasumaluladdinminens §nin
W TuARAN LAz IFBFUINFTAST LA
walulad fineuAnznIINNIMIgANFEnEN
nIzMINMsgaNdn Ineieans Adouas
uinnTsn LLaVﬁummmmwumeamwmuav
9113 amummmmimugoLmoumammaﬂ
nasAEns Melilasensasiasnnisidely
gaNANEILAs RN AN aB TR
sineuANENIINNTITNMIgANFNEN

1ONA15819D9

Doy avde. 2558. M193ATI9FOUAIINYADANE
nFanmaavndeldananneilasy
n13aeéu antisense CP-ACO71 [u
cavlsaSou. Snendwusysyauen,
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