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Amplification of Tail-PCR in Amplifying Flanking Sequence of T-DNA in Torenia*
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Abstract Torenia (Torenia fournieri Lind.) is an important flowering plant for scientific research with ornamental values.
The flanking sequence of T-DNA insertion site was successfully amplified using TAIL-PCR in torenia, and the length of the
amplified products ranged about from 200 bp to 2 000 bp and most of them were about 400 bp and 800 bp. Among them,
36% had homologous plant sequences. By BLAST analysis in NCBI, the predicted protein encoded by the flanking sequence
of T-DNA insertion site was determined and seven gene sequences were submitted to GenBank. In addition, the rule was
analyzed for T-DNA integrated into plant genome, and it suggested that the T-DNA integration occurred in the T-DNA region
15~18 bp from right border (RB) and 234 bp from outside of the RB, and the percentages of total fragments were 47.62% and
38.1% respectively. These provide the guarantee in experimental techniques for gene cloning and functional study of torenia by

T-DNA tagging. Fig 2, Tab 2, Ref 24

Keywords torenia; TAIL-PCR; T-DNA; integrated site; flanking sequence

CLC Q943.2

W H I — 5 T AR I Bl DX — 4R A B A
), TR, FEAR B0, RN IE G 15 0 46 35 A0 s i A
YT RZAC SRR 1A, W HHAR Y, HHR AR
HOBREE IR 4E 0, b e —Fh BN PR A o0tk ERRE R B
FIE R 32 RGOS B A A2, R, 8% HE AN AT el 252
7 A AL, T EL R AT AR B R

BEE 7 T WA BRI E— DR R, VR 2 A S 9 e
FIE A0, HAT I ) RERY T A AL 12 % )5 T ik, [
1M 5 [N S B 1) B 5 0t J A — SRR T 3 DT AT 55 e 1Y)
SE N SE B AT BE AT HT AT T, 4 AR L 28 R — oA R
WU B IR HE A7 ZE D D RE 20T (9 TR U5, fy T T-DNARE AL H.
AR, BRI TS AT IR KRR 5 O A, T HL A
AREEARF A, KO T LUE R, e ff H T-DNA
A A 46 A\ AR R R AT 5 A8 1R Y B 156 JF: 148 A7 5 TR D BE O BF 5
TEVE Z2 R 1 LI U Bl 010, 25 A5 3] ik DR A Ak

Wk HIYE: 2009-01-15 2252 H 1 2009-03-10

«TARE ARREIRE2TH (No. 003062) F1Hb [H 1+ )5 Bl 2% 3L £ T H
(No. 2004036504) %[l Supported by the Natural Science Foundation of

Guangdong, China (No. 003062) and the Postdoctoral Science Foundation of

China (No. 2004036504)

*lIR/E# Corresponding author (E-mail: hqli@scnu.edu.cn)

J&, WAREEEAT R S5 M AT RE BT 5%, kAT 0 X A Bk
NI L DA A S0 38 P B R AT A BT o BT O T — AR
FETPCRE T, A KI5 PCREEIIFI TAIL-PCRIED, Hirp
TAIL-PCRI T H A A8 | 35 200 FLEGR RS, 2 Hrh
ATz B 0. A 5 R FH TALL-PCR X % 5 [R5 7% -
T-DNAJH AN S M0 37 51 #E 1747 3% 938 i 5 GenBank U
JE R, B T B4 T-DNAS A8 31 )5 571 4 5 1 7T i
F1, JIAMA BE5 T T-DNAKE AL AP I A 0 s i B, 53Xk
I FH T-DNAR % 3F 17 W5 4 535 [R5 B D e 43 B e v 17— 4>
RGE, WA H AR O S SR A T— AT DAy k.

1 BRtS ik
1.1 #F #

T W RE K L3 AT 284K pCAMBIA 1301114 H 98 4 AT
B R LBA440ARY Ty i AL FRAG (18 7 35 DR 8 EEARL PR 09, %3844
WA MR R A GUSHEH, JER k] N B sh T
CaMV 35S8¥H#5, GUSIEHAL&— P INE 1
1.2 DNAEEX

A i PR PR A I FE R 9 I 200 mg, % IBCTABL 12
IUDNA, JiEATiE—25 (4R 4li 09,
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1.3 TAIL-PCR

TAIL-PCRZ MR Liv%§ i J7 & VORS in ek iff . Je A2 3t
SIS AL TR R A Y1, R RIA AP
SR, AR RR AR A5 1AL A R4 T R AR AR A B 1 AT
1.3.1 S|¥m&it  FER5IYHR R AOCEApCAMBIA1301/Y
T-DNAZ AP (L, R) #4731, 5141 (Prl) 55142
(Pr2) A3 ML A, 5193551422 (8] A 604 Tk k.
LA AT AR 5 I

LPrl: 5 TCT ¢TC gAT CgA CAA gCT CgA gT 3

LPr2: 5' gAg TTT CTC CAT AAT AAT gTg Tg 3’

LPr3; 5 CgC TCA TeT ¢TT gAg CAT ATA Ag 3'

RPrl: 5 AAg ATT gAA TCC TeT TgC Cgg TC 3'

RPr2: 5' ¢TC TTg CgA TgA TTA TCA TAT AA 3’

RPr3: 5" gCA TgA CgT TAT TTA TgA gAT gg 3'

Bl BILE | 4 2% SR FH SR Lins P it 345 BEHLE 14 (AD) e,
1.3.2 TAIL-PCRERIEZE  {ETAIL-PCRY M, £ 5i5]
YIMAD2, ADIALG HEAT BERAT  T, LA AD2Y™ HE 4 2 4
£, P R AR & W RPr+AD2AH & IR W AR £ . 45— % PCR
(TAIL-PCR 1) BL10 ngf DNAFE A M, 1620 uLhY S i {4
Z i, f147 1xTaghl 2 th i, 200 umol/LAYdNTP, 0.15 umol/L
MRS S 19, 3 pmol/LIYBEHLE |4 F110.2UMY Taglif (TaKaRa) .
YT AR AR S — %519 LPrl (RPrl) , BEHLS Y
Hrp g — 25 VE N 519, fE55 2% PCR (TAIL-PCR 2) 1,
BB — 5 B MR BESOAT, B nLAE AR, H 55 R
LPr2 (RPr2) , BEHLT M EIRT. 7520 uLif i RARZR i, & 45
S51970.2 umol/L, FEHLEI#1.8 pmol/L, & 43 [F Ay 55
3% (TAIL-PCR 3) MY WA R 555250 58 A H R, H AR
#7 N TAIL-PCR 204774, F8 5519 HLPr2 (RPr2) #: LPr3
(RPr3) , FHHLE I AEE.

ORI B ALE | P ADIY B, TAIL-PCR 1R WM&
ADIZ M #32 umol/L, TAIL-PCR 2, 341.5 umol/L. Fi& i
735 AD25E 4 M A

1.3.3 TAIL-PCRR K S% LGN B S5 REHLG Pk
TIRFEAGHY B, UABAGIYMAD2, ADIHGY 1
BOR B, W 280 NRPr+ AD2 (AD1) A4 R IR
NEAE (FR1) . FER I ZE LR 51 i, 5 — el AR
KR EEAY 62 CHI68 °C, S5 20 R A 3R B I W AR P 5 A
UL LY E T IR

134 BKENENE 3% PCRIEAT5EHE, BTAIL-PCR 2.,
3HIFEHIAS nLEAT LB T, Eb A T U 7 g A R ko RS
B W R R R T R AR, SR sE )
WE TR H MY R B §H4100 uL TAIL-PCR 3724,
JIi W BEE J R K AS I J ] TaKaLa Agarose Gel DNA Purification
Kit Ver. 2.03K 5 & 4% FEU6HA 4525 BR AT H0 e e, B (%)
PCR“=H 50 nL/K i M, sSARET nLAG IS, BL30 pLik 4= T
F/NCINEE St anllJA

2 B 5500
2.1 TAIL-PCR¥ 18K MFLER

FAZE RS54 A7 A5 19 A 3B BEALS | 49 1 17 A ) 4
A TAIL-PCRY BEM S5 5 R M, A7 51 WM AD2AL &9 1
ROR b, MADIHA W 2. HIE A 16— e LA AL 51
YIRAD2AL A HEATY 18, QiR 4 SR FLAR, PR A A ik
B A ADIZE A T U 1. 22 5 i R AR bk rh oA 3k A
iy sa b =y, e RRAR Y 1 th TR . bR A
A, AR50 . R BER/NER 200 bp~2 000 bp, X
280 BETE400 bp 1800 bpZi Ay (I&1) .

Xt 4 H8 R PCR ™ 40 0 5 1) 45 50 W 7, 47 8 R BE K B
400 bpiy i BEZ B BIARTH], 12800 bpZe 41 1 A B2 4L
I i R 9 B A, A BT R AT R 2R A4 81 6
33X 4 T e DR A R A7 A 0 T-DINAY H3 T 4 6 52 25 4. 0T S
P4 R BRI P A5 5L, P L R 36.37% (5 AE ) 5
F BB/ S AR B

®1 TAIL-PCREESHIZE
Table 1 Reaction cycle settings used for TAIL-PCR

PCR J N Procedure fEHH Cycles J W44+ Reaction condition
1 94 °C, 2 min; 95 °C, 1 min
2 5 94 °C, 1 min; 61 °C, 1 min, 72 °C, 2.5 min
3 1 94 °C, 1 min; 25 °C, 3 min, 0.2/s ramping to 72 C
72 °C, 2.5 min
14 | |
Round 1 94 °C, 30, 67 C, 1 min, 72 C, 2.5 min
4 15 94 %, 30's, 67 °C, 1 min, 72 °C, 2.5 min
94 °C, 30 s, 44 °C, 1 min, 72 °C, 2.5 min
5 1 72 °C, 7 min
8 °C, for ever, End
1 1 94 °C,30s
P 94 °C, 30s, 60 °C, 1 min, 72 °C, 2.5 min
AL 2 12 94 °C, 30, 60 °C, 1 min, 72 °C, 2.5 min
Round 2 94 °C, 30's, 44 °C, 1 min, 72 °C, 2.5 min
3 1 72 °C, 7 min
8 °C, for ever, End
L 1 20 or 24 94 °C, 1 min; 44 °C, 1 min, 72 °C, 2.5 min
Foke .
Round 3 P 1 72 °C, 7 min

8 °C, for ever, End
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Fig. 1 Agarose gel analysis of TAIL-PCR products amplified
from transgenic torenia
M: 1 kb DNA ladder marker; I, Il : Tail-PCR2. 37~ 4); 10~16: % 3L K4
W55 CK: AR LT R
M: 1 kb DNA ladder marker; II, lll: Secondary and tertiary round products
in TAIL-PCR; 10~16: Transgenic plants; CK: Non-transgenic plants.

C T TGAC G T
1 1 10 1 8
2194 2216 3R |5_]82369 2394 103 2 T 1
orenia
I Nk I )

RPr3 RB
Inserted site map

P2 e L IR A B T-DNASE 5037 s R B A
Fig. 2 T-DNA inserting sites of transgenic torenia
2194~2394: (M LI EEFF IS5 CTAG: Wi il 25 15~234.
FEATH LI BE B (bp) 5 1~10: 1Z T 2407 25 18 R B3
2194~2394: Nucleotide sequence number in vector; CTAG: Nucleotide in cut
end; 15~234: Distance from right border (bp); 1~10: Fragments amplified at

this cut site

2.2 T-DNAEAHSS

Xl e B [RURE AR TAIL-PCRA™ 3 7= 0 0 ¥ )5 1 17 30 2B A7 43
BrAntbis, &ZIT-DNALT i1 55 R[] i SE TR ik 3R JE PR 41 DNA
% W R R SN SE MR, AT RO AL T AR,
AREAD TN, KEGEF AT R 46 bpEl 471 48234
bp. ANad AN [R] 1) 5L KRR R T-DNAE A B 1) 7 284 AR 58
S AAE], E AT B A P AR LA X, B . B

N A AR TR B AT B 15~18 bpAb 1B 1 A B BT R B
[947.62%; 73—~ XN FREREATN T 41234 bpht, (HEA”
3 Ber38.1% (X R AR s A BEAT TAIL-PCRY 3 i
TG BER 2299400 bpr B, Z2BO IR, 904
Y1 FI 71020 bp) . 53 SME R 4734 533 bpFii46 bpAk il £734
Froh163 bpAb BT RS A — AR B Al AL IRUTE B R AT
BEA A IR, S FhasCEEAR A, DAL SE R B A a2,
2.3 T-DNARENGL RAE I E B 7 SIBLASTS 4T

H TATL-PCRY™ 19 B A7 B KA Y) J3 51 19 J1 Be o i
GenBank #1712 ¥ IR Z SRR 7 51 LL X ISR R, 2807
B 40 T UK RS AT TR IR A R B A R R 7 9, AT 1 B
[ PP 1 FL I AR BERT IR P 51 LB 0 (3R2) . 555
Il e DRI PR 340 91 3 5 119 2 R 5 0L P T 5 e A A
L P 3 R 26 52 U 2 IR EL AT 142 aaff [RIUR Y571, [ U
P 18 72%; 5K RE AT E AR B 0 R 1Y 2K 32 IR R
it B A AR o A R TR . DA 9 3 B9 55 17 971y i 2 40
H S HE R 1], T-DNAIE G 4 ATE 1% R 5] 132 HE A
Ko 438 B HE R D 2 91038 1S GenBank 42 52 7 911 3 75«
AY922977~AY922983.

318

TAIL-PCRJE —Fp i | B4k, b Sk LR i 2
HIFE RN 7 51 4 7 2k, {HA7E LR TATL-PCRERAE T, 5 1
TAIL-PCR 3f{ =9 AR IH &, (H TAIL-PCR 2[5 #) AR /N, 3%
T AR X AR 4l HhL VK A5 T A B R 2 ol H W AR, R IX
RO R, 7T AP TAIL-PCR 204977 M) B # , 7 TAIL-PCR 3
B 2 25 1F T #E4T TAIL-PCR 272 ¥ 4™ 3% (514 A TAIL-
PCR 2% 5551 WIRPr2) , — M ml LIS B FAR B 45 251 34
HLTAIL-PCR 31 7= ¥y it /D, ] LURE B[R AR 19 J 38, A
TAIL-PCR 3f{7= 4 M AR 7515 TATL-PCR 37~ 4™ 4. 1fif H.
BEINTATL 352 1 A 4 48 A0 9 BR 5o ml DABE T 388 1 7= 1. 1k
HNTAIL-PCR 2HITAIL-PCR 3% 52 b A5 AR AT DIAR 3 3 £ 45
SR B8R AV R % 5 R AN I R B L I . FRATT Y I 5 RIE

K2 TAIL-PCRI &MY FF FIBLASTS
Table 2 BLAST analysis of torenia genomic sequence produced by TAIL-PCR

GenBank3#2 A7 H1 2 I K JEE
Name and length of sequence
submitted by GanBank

BLAST/MT 450
Analysis results by BLAST

AY922977 (639 bp)

AY922978 (550 bp)

HWRITE

AY922981 (562 bp)

SRR SRR A 20 bpfRIERZTRR 741, B 2 SEIR [RIE 741

Has 20 bp identical nucleic acid sequence with Arabidopsis and rice, but has no homozygous amino acid sequence

5 4URI S T24H18.90 F HARK RGN —AMEM A A RE30 aa, [FUE1ES6%

Similar in 30 aa to T24H18.90 in Arabidopsis and putative protein in rice, identity is 56%

TSR IR LA | 1N A SZ AR 11 AT 142 aallRVREUER A1), [RVRVERTIAT2%. S5/KRAIL
E RV & S BRI IS A B A O B F AR s O TR i

Similar to A. thaliana receptor-like protein kinasek in amino acid for 142 aa, identity is up to 72%; also similar to

leucine-rich receptor-like protein kinase in other plants

AY922982 (545 bp)

YjHaemophilus(f/RecB Z TN AL R F] U533 aa, [RIETE}44%

Homozygous to RecB in Haemophilus in amino acid for 33 aa, identity is 44%

RS FEA 20 b RIS RR 751, B 2 SR [R5 741

Has 20 bp identical nucleic acid sequence with Arabidopsis and rice, but has no homozygous amino acid sequence
LK FE AL 2L DNA BAT60 bp I [RIJSHZ TR P41, B 2 IR [l U5 741

Has 60 bp identical nucleic acid sequence with rice, but has no homozygous amino acid sequence

SRR E451FE50 aa, FYEME33%

Homozygous to zinc finger 451 in 50 aa, identity is 33%

AY922983 (641 bp)

AY922980 (949 bp)

AY922979 (626 bp)
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52, 1 i TATL-PCRAT LA e 204" 34 T-DNAS A 153 69 Ji 321 1
G, N 5 436.37%.
T-DNAFR 2 & — T A 4l A 578 (A 28007 607, 4l A

I T-DNAAAL AT LA™ 58742, i T LA 3 T-DNA AT 58 48 Jk

PRl o B R RE 247, DR IZ U ¥ © 8 A ik TR RS 3 7

A 18— o T TR 0200 (H R AT e BE DR A 8 14 23

JEH A EEOP IR, AT MR 2T I S A

Yy gEAT OS2, AL TR ) b B AL D DA GE . AR

FATT L Ly b 388 3o TATL-PCRX % i [ W5 4 A R T-DN A A

AL B 5 54T 150 #, i — 2D IR 5258 4 T-DNASR 2 il

TATL-PCRAT LAY 2 3 A5 ) 5 D 1) o I 70 D) RE 20 #r, T EL

B2 T E RO B T AL AR, XA R T-DNAJE AZE

8 FEAT WA H AR N vw B AN T BE 0 A B 4 T SE R R B Ay R

TE, AL HAB AT B RIE T 4R A — AT DU S0 7 k. A AE

ARSI b, T ARAS B B 5L PR ) RS AR R, T HL AR

PR P ik DR W R AR AT AT I AR A el DRI AT 4R A5 5

AR RANI] Y R AR, AT TSR B — L RABESE.
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