2012 13(2):182488

Journal of Plant Genetic Resources

Southern

12 23 4 2 1 2 1
(! / 271200; 2 /
/ 100081;
3 230026; * 100083)
DNA DNA Southern
DNA
10pg DNA 80pl
8 ~12h ; :
; CSPD X
: Southern
; ; ; PCR ; : Southern

Optimizing and Confirming of Digoxigenin Based Southern
Blotting for Wheat Genome Analysis

LIU Lu' > NIU Yan-yan’® LEI Hao * LIN Zhi-shan > ZHAO Xiangyu ' YE Xingguo’ ZHANG Xian-sheng '
(" State Key Laboratory — Shandong Agricultural University Development of molecular biology laboratory Shandong Taian 271200;
*National Key Facility for Crop Gene Resources and Genetic Improvement/ Key Laboratory of Crop Genetics and Breeding
of ministry of Agriculture /Institute of Crop Sciences Chinese Academy of Agricultural Sciences Beijing 100081,

* University of Science and Technology of China Hefei 230026; *Beijing City University Beijing 100083)

Abstract: The Southern blot analysis based on isotope labeling technique has some shortages such as facility
limitation environmental pollution and poor stability. Therefore establishing a safe stable and efficient Southern
hybridization protocol is very important to detect the integration of exogenous genes in transgenic wheat. In this
study by using the DNAs from wild-type wheat and transgenic wheat asmaterial the DIGdabeled Southern blot anal-
ysis was improved through modifying several key steps including probe preparation and purification usage of DNA
samples amount digestion system vacuum transfer conditions stringent hybridization conditions and immunoassay
detect. The results showed that the purifications of DNA template and probe—labeled could significantly improve the
efficiency of the probe labeling when random prime labeling method was used. Desirable digestion result could be a—
chieved when 10p.g DNA samples with high quality was enzymed in 80l reaction system for 8 ~ 12 hours. In the
vacuum transfer step alkaline liquid was better than neutral liquid to obtain clean transmembrane effect. Reagent
purity the temperature and the rotation speed in hybridization inside the hybridization oven impacted on the hybrid—

ization results greatly. Application of chemiluminescence detection system combining with improved coating CSPD
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method was not only easier to operate but also cleaner in background comparing X—ray imaging optimized. The im—

proved digoxigenindabeled Southern blot technique showed good sensitivity and high ratio of signal to noise for

wheat DNA analysis can be used stably and widely in ordinary laboratory overcoming restrictions of isotope labeling

to experimental conditions equipments and physical status of researcher.
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( DIG High Prime DNA Labeling
and Detection Starter kit [[ REF: 11 585 614 910
Roche) pta PRTI2

PCR 827 bp  pta (
SmalPtaF: 5°TCC CCC CGG GGC TCC TTC CTC

ATG GCC T 37; XbalPtaR: 5°GCT CTA
GAG CTC ATT TCG CTT ATT TCA CC 3~
) DNA
( ( ) )
. 21bp
300 ~500ng DNA
16pul 10min
. 4ul  Dig-High prime( vial 1)
20pl 37°C  20h
2ul 0.2M EDTA 20 C o

PCR  ( PCR DIG Probe Synthesis Kit

Cat. No. 11 636 090 910 Roche) 150l
: MgCl, PCR buffer 10 x conc
(vial 3) 5ul PCR DIG Probe Synthesismix ( vial
2) Sul forward PCR primer 10 x conc S5ul  re—
verse PCR primer 10 X conc 5pl Enzymemix ( vial

1) 0.75pl DNA ( DNAIL ~ 50ng
DNAI1O ~ 100pg) PCR DIG
Probe Synthesismix ( vial 2) dNTP stock solu—
tion( vial 4) . PCR

. 424bp  827bp
1.4

( High pure PCR Product
Purification kit REF: 11 732 668 001 Version 15.0

Roche ) o
20l 100yl
500l
;13000 xg 30 ~60s ;o 500l
13000 x g 60s ; 200l
13000 x g 60s ; 30l
13000 x g 60s
-20C o

: 0.22um
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1.5 DNA
CTAB '°
1 60 ~ 65C CTAB
( 100mmol /LTris-Cl ( pH8.0) 20mmol/L. EDTA 1.5
mol/ L NaCl 2% ( m/v) PVP40 2% ( m/v) CTAB

2% (v/v) B- ) 20ml
4¢ 30 ~ 60min; :
(25:24:1) (24:1)
4000 rpm 20min
10000r/min 10min ;
DNA; DNA 70%
100%
DNA

Iml ddH,0 o
20! RNaseA ( 10mg/ml)
37 C 1h RNA; /
(25:24:1) 2
ddH,0 ; ( Thermo SCIENTI-
FICMANODROP 2000 Spectrophotometer)

DNA A260/A280.A260/A230 OD
1.6
80l 10pg DNA (
10pg ’) .80U ( Pro—
mega) 8l 10 x buffer 1l BSA( 10mg/ml) ddH,0
80wl 8~12 h S5ul
DNA o DNA  5ul 10 x
loading buffer DNA Ing
DNA 0. 7%
40V 12h 60V 7 ~8h(
1h ) o
1.7
o 0. 25MHCL
15 ~20min
2 ( 0. 4mol/L
NaOH 1mol/L NaCl) o
( Hybond2N+ Amersham Pharma-—
cia biotech) ddH,0 10min
Smin
? 785
( BioRad) o

4°C o

1.8
: (37 ~42°C) 1h

10ml ( Robbins scientific 140°C
MAX) ( Robbins scientific MODEL 1000
JAPAN) 30min 2h;
100l PCR  94°C 5min
Smin; 5 ~7ml 42°C

15 ~25%C 2 X Smin;
65 ~68<C 2 X 15min;

9

o Washing Buffer
; Blocking Solution

; Anti-Dig-AP
: Washing
Buffer ;
Detection Buffer CSPD
1041
CSPD o
CSPD CSPD
CSPD. Smin 37°C
30 ~60min.
o 1: X ( Ko-
dark ) 1h
; 15s 1min
15s 1min o 2.
( Chemi DOCHT Imaging system
UVP) 37°C 30min  1h
30min 1h,
1.9
37°C
0.1%SDS  0.2mol/L NaOH Smin
2 x SSC
Smin o
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2.1 Southern 10pg-~3pg-~ 1pg~ 0. 3pg- 0. Ipg~ 0. 03pg~ 0. Olpg- 0)
0.1pg )
2.1.1 1A B (1
N o o 6ml
2 2ul  pta o
!
o DB P e
® L& o, -
L J ‘ . o o ‘.
A B
1
Fig. 1 Detection of probe labeling efficiency by random primed labeling method
A ( 1 ): 221bp o )
DNA; 3 ): 827bp DNA; B ( 6 ):
221bp o ): DNA; 7 ): 827bp DNA

A probe before purification upper row ( one spot) : the 221bp digoxigenin-abeled probe;
middle row ( three spots pointed with horizontal arrow) : digoxigenindabeled DNA. lower row ( six spots) :
digoxin labeled 827bp DNA; B probes after purification: upper row: digoxin labeled 221bp probe; middle

row ( pointed with horizontal arrow) : digoxin labeled control DNA; lower row ( seven spots) : digoxin labeled 827bp DNA

1 20
Table 1 The newly synthesized DNA amount in 20 pl labe-

ling reaction system under optimal conditions

DNA  ( ng) DNA  ( ng)
Amount of purified Amount of newly synthesized
template DNA
2 PCR
1h 20h
Fig.2 Detection of the probe labeling efficiency
10 4 600 by PCR labeling method
30 130 1050 A PCR 827hp
100 270 1500 I: RE 1053
2 ;B P
300 450 2000 0 R
424bp 4: 05
1000 830 2300 A Using asymmetric PCR dabeled 827bp probe: 1 Non-dig—
3000 13500 2650 labeled positive control; 2 downstream primers diluted 10 times; 3
downstream primers diluted 20 times; B PCR-abeled 424bp probe in
2.1.2 PCR optimized condition: 4 dig-abeled probes; 5 non-dig-abeled positive control
( 2). ; PCR
DNA
; 2ul PCR 0
0. Spul/ml 2.1.3
4l /ml :

PCR ( 3A 3B)
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Fig.3 Comparison of hybridized results before

and after probe purification

A: before purification; B: after purification

2.2 DNA Southern
2.2.1 DNA Southern
DNA o

DNA
DNA ( 4A
4B) . 0D
0D260/280 1.7 ~1.9

0D260/230 2.0
o DNA

( 2)0

A:DNAFT #5843 HF h B AR B: DNASER BT
4 DNA

Fig.4 Electrophoresis patterns of wheat genomic DNA
A: some samples with degradation;
B: DNA samples with better integrity
2 DNA oD
Table 2 DNA concentration and OD values of some

wheat samples

(ng/pl)
0D260/0D280  0D260/0D230
Material number Concentration

11Fa975 692.3 1.78 2.01
11Fa978 712.8 1.81 2.03
978 1129.7 1.83 2.10
CL1523 434.5 1. 84 2.07
CI205-6 342.8 1.91 2.05
CI.20549 608. 8 1.82 2.13
4185 575.5 1.97 2.02
Cl443-6 692.5 1.85 2.07
Cl443-8 757.9 1.99 2.06
CI45149 629. 8 1. 85 2.01
CI45140 1027.5 1.79 2.10
Kn199 530.3 1.91 2.19

Southern
PCR DNA
PCR DNA
2.2.2 DNA

30.60.90.120png  DNA
( 5) DNA
10pg

DNA

B(60u g)
5 DNA

Fig.5 Southern hybridization patterns with
different amount of DNA

A(30ug) c(10ug)

Southern

2.2. 3

2 EcoR T HindIIl pla

ABVIAES  BEUIRS
6
Fig. 6 Results of enzyme digestion
A incomplete digestion; B: completed digestion
10pg  DNA 80l

8 ~12h o

( >200pl)  DNA

DNA
DNA o

DNA
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2 Southern
DNA 2.5 Southern
. 10ug DNA EcoR1 «HindIll
2.3 Southern 2
(10 x SSC) pta Southern o
(0.4mol/L NaOH. 1mol/L NaCl) o 7 9A B PCR
o N .
‘ ——
3 . e
AGRIEFEAHND)  BERACUREFN PR COPETIA N 3 s
7 123456789101 12 13 14
Fig.7 Comparison of two methods of AREHLS ¥k bR B:PCRERICHE:
9

Fig. 9 Hybridization patterns of different
probe labeling methods

membrane transferring

A: fully transfer ( alkaline condition) ;
B and C: incompleted transfer ( neutral condition)
1: marker ( NHindIIl) ;2.3.4.5: EcoR |

2.4 Southern 6: ( ) ;7-8.9.10: HindIIl 20 7.5
2.4.1 120m2 10: ; 11Marker: ( 1kb ladder); 3 8.4 O:
10ml 1 ~2h 5 ~7ml ; 12: marker( 1kb ladder) ; 13: 14
. 1: marker ( NHindIIl) ; 2 3 4 5: digestion with
( 4r/min) ) _ o
EcoRI ; 6: plasmid ( not digested) ; 7 8 9 10: digestion
DNA ° with HindIIT;2 and 7 5 and 10: the same sample pair; 11
2.4.2 CSPD ( 8B D) marker( 1kb ladder) ;3 and 8 4 and 9: the same negative sample
pare; 12marker( lkb ladder) 13: positive sample; 14: negative sample
(1.5.7.9) ( 8A
C) . X 3
DNA
o DNA
N o SDS
<Y CTAB CTAB
w DNA o |
et 5 ’
DNA
A c D
8 CSPD (A O
(B D) (A B:X ; 1 (24h
C D: )  Southern )
Fig. 8 Southern hybridization patterns with CSPD ’
2h

uniform (A C) or uneven (B D) coating with different
imaging methods (A B X-ray; C D chemi luminescence )
Southern
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2 3~4
o 10ug  DNA
DNA
300 ~ 1500bp 800bp 0.10 ~
0. 03pgDNA 10pg DNA 10pg
9 .
DNA o PCR
0. 10 ~ 0. 03pgDNA
DNA 10pg
DNA 10ng . PCR
( 9B),
(0.5mol/L Tris-Cl ( pH7.5) 1mol/L
NaCl) 2 x SSC o
2 DNA
DNA ?
DNA
DNA o
(0.25M) 15 ~20min
DNA T
DNA
15
Tm = 49.82 + 0.41(%G
+C) —=(600/) 1 = length of hybrid in base pairs

Topt = Tm —20 to 25%C (G +C)% =
61% 1=827 Tm =49.82 +0.41 x 61 — (600/827)

:Topt 49 ~54°C 50°Co

10

14

15

2h 24h o
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