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Techniques for rapid preparation of tomato leaf DNA and its appli-
cation in real-time quantitative PCR-based transgene detection

WANG Wei-Wei, ZHU Chang-Qing, LIU Xiao-Hua, CHEN Kun-Song, XU Chang-Jie

Department of Horticulture, College of Agriculture and Biotechnology, Zhejiang University, Hangzhou 310058, China

Abstract: Using tomato (Solanum lycopersicum L. cv. Micro-Tom) leaf as material, a simple and rapid DNA preparation
protocol was established. This method required only 2-20 mm? leaf with only one extraction solution and involved one
pipetation and one centrifugation each. No precipitation was required. The suitable volume of prepared DNA solution, as
PCR template, for real-time quantitative PCR was determined to be 0.1-0.2 uL in 12.5 pL final reaction volume. The ex-
cessive template DNA solution was confirmed to reduce PCR efficiency and even can result in PCR failure. This technique
for rapid preparation of DNA and a compatible real-time quantitative PCR were successfully applied in transgene detection
of tomato plants.
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Southern PCR
,  PCR
PCR
[1~4]
PCR DNA
DNA ,
sps B (ROSE)®! CTAB [
DNA
DNA , ,
1 1 , ,
PCR DNA
DNA PCR
1
1.1
Micro-Tom (Solanum

lycopersicum L.)
8]

(HPT) R
10 mg/L
1.2
1.2.1 DNA #&
20 mm’ 1.5 mL s
100 pL TPS (100 mmol/L Tris-HCI pH 8.0,
1 mol/L KCI1, 10 mmol/L EDTA)™, ,
10 min, 2min , 12 000 r/min
2 min, PCR
DNA
PCR s 2 mm?
Smm’ 10 mm® 50 mm’ DNA

122 B %AEZE PCR

HPT ( , GenBank : V01499)
(Early light-inducible protein,
ELIP) ( , GenBank 1 AY 547273,
[10])
PCR Genescript (https://www.

genscript.com/ssl-bin/gs_login), 200 bp
Invitrogen ,

ELIPUP:5-ACAATACTAGTACTTCTTCACCTTT-3,
ELIPDP: 5'-AACACGCGAAGTCCTATGAA-3’,
HPTUP: 5'-GCTCCGCATTGGTCTTGA-3’,

HPTDP: 5'-GGCGTCGGTTTCCACTAT-3'
PCR ( )
(TaKaRa) (SYBR Premix Ex
Taq™ (Perfect Real Time)) s

:SYBR Premix Ex Taq"™(2x) 6.25 uL, DNA

0.1 uL, (10 pmol/L) (10 pumol/L)
0.25 pL, 5.65 uL,
12.5 uL DNA
PCR , DNA 0.2 uL
0.5 uL 1.0 pL,
( 0.1puL 0.4pL  0.9ulL)
12.5 puL
PCR  Roche LightCycler 1.5
, PCR : 95 30 s, 95
10 s, 58 20 s, 72 20 s(
), 45
LinRegPCR [t PCR
PCR PCR
Roche LightCycler 1.5
1.2.3 PCR Z##ik
5L
PCR 1 pL (6%) , 1.5%
, IXTAE 100 V
20 min
2
2.1 DNA
DNA ) )
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30 min 12 DNA PCR ( 1
, 1B) , ,
PCR , PCR  DNA 0.1 pL~0.2 ul
, DNA 0.1 uL 0.2 uL
22 DNA PCR ’ ’ IPCR ct
DNA (1 PCR
DNA 0.1ul 02puL 05puL ’ DNA 024l PCR
10Ul 0 pL( ) DNA oLl (1)
PCR, PCR 3 PCR
, 0.1 upL 0.2 puL
PCR | 0.5uL 1.0 uL 2.3 PCR
, ( 1A) DNA
A

0.9 Z
= 08 7 \
=0T H,_f
fé 0.6 : 1-6, 14-19
8 05 i
i 4 i
= 0.4 4 i
= 03
= 024 7-13,20-26
0.1
0.0+ \
_0' 1 1 T 1 L} L} L Ll 1 1 1 T 1 L} 1 1 Ll 1 1 L} 1 1 1
0246 810121416182022 24262830 323436 3840424446
Cycle number
B e
M 1 2 3 4 9 6 7 8 9 10 11 12 13

1 DNA R KRFAX KA A EE PCR AT

A: ; B: PCR 1~3: 1, 0.1 pL; 4~6: 1, 0.2 uL; 7~9: 1, 0.5 pL; 10~12: 1, 1.0 uL; 14~16: 2,0.1 pL;
17~19: 2,0.2 uL; 20~22: 2, 0.5 puL; 23~25: 2,1.0 uL; 13 26: PCR ; M: DL2000 DNA Marker
% 1 DNA BRIRAFFRN L5 EE PCR Ct #1 PCR M M0
1 2
DNA (L) 1 2 3 1 2 3
Ct E (%) Ct E (%) Ct E (%) Ct E (%) Ct E (%) Ct E (%)
0.1 26.33 85.6 26.21 84.9 2591 83.7 27.10 83.0 26.74 82.8 26.76 83.5
0.2 25.63 81.3 25.73 82.8 25.56 80.7 26.73 79.8 26.61 78.2 26.19 80.8

:E PCR
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PCR , DNA
2mm’* 5mm’ 10 mm®> 20 mm’
50 mm’ DNA 0.1 uL 0.2 uL

0.5uL 1.0 uL

B

PCR , ,
DNA 0.1 puL 0.2 pL
PCR (80% o 2),
DNA 0.5uL  1.0pL R
( 2 mm?
~50 mm’ ), DNA
(0.1 uL~0.2 pL)
DNA , , Ct
,  PCR
( 2 , DNA 0.2 puL
PCR 0.1 uL ( 2
F2 MAREXNIFKRHAEE PCRYEHZM
DNA Ct PCR
(mm?) (19 (%)
2 0.1 28.52 82.3
0.2 27.92 78.7
5 0.1 28.32 81.4
0.2 28.12 72.3
10 0.1 27.50 85.7
0.2 27.04 78.4
20 0.1 26.35 83.7
0.2 25.84 78.9
50 0.1 25.04 83.3
0.2 24.43 78.9
2.4 DNA PCR
DNA
PCR s 6 10 mg/L
1
PCR, 3,
PCR ( 2
3 2 , DNA
PCR
36 7 PCR

2 HHEBEMEKFHSRREENES ELIP EH
(A)FA HPT E F (B)3kA} PCR ¥ 14
1: 5 2~T7: ; 8: PCR

( PCR
100%), Ct
(ACt Ct(HPT)-Ct(ELIP))

B

>

2, 2xELIP
/HPT 2x20Ct p(-ae)
, 7
, , 6 0.47,
6 , 0.01~0.02(  3),
24 , ,
6
Tl PCR
( )
3 2 ,
3
DNA
PCR
s 30 min 12
DNA ; 2 mm?,
125 uL  PCR 0.1 uL~
02uL  DNA , 2 mm* 50 mm’
; DNA
PCR , PCR
(10 mg/L) ,
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% 3 DNA RIEH| & R HHIERM B KR PCR R R 7E E A E F 40 o 8952 A
ELIP Ct ELIP E (%) HPT Ct HPT E (%) ACt
1 26.86 87.3 36.17 88.0 9.31 0.003
2 27.81 86.0 34.82 87.6 7.01 0.016
3 27.74 83.2 35.57 85.7 7.83 0.009
4 26.96 84.0 34.64 82.2 7.68 0.010
5 27.90 92.1 35.77 90.5 7.87 0.009
6 25.79 85.6 27.87 86.9 2.08 0.473
7 27.75 84.7 35.00 80.9 7.25 0.013
8 / / / / / /
E: PCR ; ACt=Ct(HPT)-Ct(ELIP); =p(1-A00. 4, 5 2~7: ; 8: PCR
6 1 7 , ,
10%~20% PCR
PCR , , H(1-2C1) ,
1 2 R
DNA PCR s 0.1 uL 0.2 uL PCR
PCR , 0.5uL  1.0puL 100% s
PCR , , PCR 75%~95% ,
0.2 uL 0.1 uL
R PCR
, PCR [16, 17], ; PCR
’ [9] [18,19]
DNA 10 100 PCR
PCR o1, % 2% 3k (References):
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