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An AFLP analysis system for Carya cathayensis
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Abstract: Total DNA was extracted from young, fully opened leaves of Carya cathayensis (hickory) by an
improved cetyl trimethylammonium bromide (CTAB) method and a CTAB-silicon method, based on which
an amplified fragment length polymorphism (AFLP)analysis system for hickory was developed. An elec-
trophoresis was used on the amplified products in a 6% denatured polyacrylamide gel, followed by silver
staining, with clearly identified bands shown. Specifically: (1)the improved CTAB method was appropriate
for DNA extraction from hickory leaves with extracted DNA qualified for AFLP analysis; (2)with a combi-
nation of ECOR and Mse for enzyme cutting, the results were the same for the one-step method combining
enzyme cutting and adaptor ligation and the two-step method which separated them with the one-step method
being much easier; and (3)there were four primer pairs suitable for this AFLP analysis, namely E-ACT +
M-CAT, E-ACG + M-CAT, E-ACG + M-CAT, and E-ACG + M-ATG. [Ch, 6 fig. 3 tab. 17 ref]
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1.1
, 2002 10
2006 4 , )
1.2 DNA
: DNA : DNA
; 2 DNA
: CTAB( ) - CTAB ™
DNA, GuSCN ; GUSCN,
DNA, RNase RNA DNA 10g L* ;
(Beckman Coultor DU800) ODyx  ODy
1.3 AFLP
1.3.1 113,14 (
) ) EcoR /Mse
95 5 min,
25.00 pL, 500 ng DNA, 10 x NE Buffer 2, 100 x BSA(100.00 mg
LY, EcoR (3334 x 10°kat L', New England Biolabs), Mse (166.7 x 103 kat L, New England
Biolabs), EcoR (5.00 pmot LY, Mse (50.00 umot LY ( 1), T4 DNA (83.35 x
10-° kat L'!, Fermentas), 10 x 37 (Heraeus)
-20
1
Table 1  Sequences of adapters and primers for preamplification
(5° 3) (5" 3)
CTCGTAGACTGCGTACC EcoR |
EcoR | GACTGCGTACCAATTCA
CTGACGCATGGTTAA
GACGATGAGTCCTGAG Mse |
Mse | GATGAGTCCTGAGTA AC
TACTCAGGACTCAT
10.00 pL, 200 ng DNA , 10 x NE Buffer 2, EcoR  (333.4 x
102 kat L™, New England Biolabs), Mse (166.7 x 10°* kat L™, New England Biolabs), 100 x BSA
(100.00 mg LY 37 (Heraeus) 2 h 20 uL, DNA
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, T4 DNA (83.35 x 10°% kat L*, Fermentas), EcoR (5.00 pmol LY, Mse
(50.00 pmot LY ( 1), 10 x 20 2h
1.3.2 PCR 30.00 pL, , EcoR (0.01 pmot LY,
Mse (0.01 pmot LY ( 1), 25.00 mmol L' MgCl,, 10 x PCR , Tag (83.35 x
103 kat L?, ), 10 mmol L' dNTP (
) Gene Amp PCR System 9 700 (applied biosystems) , 9% 1
min; 95 30s, 56 1min, 72 1 min, 30 ; 72 5min; 4 , 5.00
pL 10 g kg*
133 AFLP ,
20.00 pL, 10 , EcoR (0.01 pmot LY,
Mse (0.01 pmot LY, dNTP(10.00 mmot L), 10 x PCR , 25.00 mmol L* MgCl,, Taq
(83.34 x 10% kat LY
MgCly( ) MqCl, . MgCl,
( 2
Taq MgCl, , , 2
( 1 2) Taq , 16.67 x 1073 kat
41.67 x 102 kat
3 EcoR Mse 8 64 ( 3
2 MgCl, 3
Table 2 A gradient test of the MgCl, concentrations Table 3 Sequences of primers for selective amplification
MgCl,/uL /(mn':/o?ﬂl__l) FooR (5" 3) Vee (5" 3)
1 0.4 0.50 El GACTGCGTACCAATTCAAC ~ ML GATGAGTCCTGAGTAACAA
2 0.6 0.75 E2 GACTGCGTACCAATTCAAG M2 GATGAGTCCTGAGTA ACAC
3 0.8 1.00 E3 GACTGCGTACCAATTCACA M3 GATGAGTCCTGAGTAACAG
4 1.0 1.25 E4 GACTGCGTACCAATTCACT M4  GATGAGTCCTGAGTAACAT
5 12 1.50 E5 GACTGCGTACCAATTCACC M5 GATGAGTCCTGAGTA ACTA
6 14 175 E6 GACTGCGTACCAATTCACG M6  GATGAGTCCTGAGTA ACTC
7 16 2.00 E7 GACTGCGTACCAATTCAGC M7 GATGAGTCCTGAGTAACTG
8 18 2.25 E8 GACTGCGTACCAATTCAGG M8  GATGAGTCCTGAGTAACTT
9 2.0 2.50
1.34 60.0g L* 336¢g , 16.00 mL 5 x TBE,
12.00 mL Acr: Bis ( 38.0 g, 20 g, 100.00 mL), 24.00 mL
, 0.40 mL 100.0 g L* 40.00 yL TEMED(N', N', N, N - )
70 W 30 min 21 95 5 min,
: 6 L 70 W
10% . AgNO,( ) , Na,CO,
2
2.1 DNA
2 DNA, DNA CTAB -
DNA , RNA, CTAB DNA
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DNA DNA,
1 CTAB DNA (
, DNA DNA 25 110 )
( 1) Figure 1  Electrophoresized DNA (25 times diluted) extracted by the improved CTAB
29 method (Lanes 1 to 10 were the different DNA samples)
, , 10.0 g kg* ,
DNA , 2 )
2.3
: ( 2
, 1000bp (PAGE)
2.4
10
241 Mg PCR Mg** PCR =
, Mg* PCR , 1.25, 1.50, 1.75,
2.00 mmol L* , 2.25 mmol L* Mg?*
2.25 mmot Lt , : 3
Mg?* 1.25 mmot L* 1.25 mmot L* Mg?

D

T s

CLE I T I T LT

0

2 3 MgCl, (L 9 2)
Figure 2 Preamplified products electrophoresized on the agrose gel ~ Figure 3 A gradient test of the MgCl, concentrations(refer to Table 2
for numbering)

2.4.2 2 '

: 4 , , 2 1 2
16.67 x 10* kat  41.67 x 10" kat , ,

: Taq : 20 uL 25 x 1073 kat

Mg?* Taq , : 10 3.00 pL,
EcoR (001 pmol L10.2 L, Mse (0.01 pmot LY 060 L, Tag (83.35x 10°kat L% 0.30
pL, 10 x PCR Buffer 2.0 yL, dNTP(10.00 mmol L*) 0.30 yL, MgCl,(25.00 mmol L*) 1.20 pL,

20.00 yL PCR 95 1min; 95 30s, 65 40s, 72 1 min,
0.7 13 ; 95 30s, 56 40s, 72 1 min, 25 ; 72 5min; 4

5 , AFLP
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1 2, 4 2 )
Figure 4 Products selectively amplified by the Taq enzymes
produced by different companies from the same
sample and electrophoresized on the agrose gel
(Lanes 1, 2 for the enzyme of 16.67 x 10 kat and
Lanes 3, 4 for that of 41.67 x 10 kat; Lanes 1, 3

for the enzyme produced by Company 1 and Lanes 2,

4 for that by Company 2)
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Figure 5 Selectively amplified products electrophoresized in
the agrose gel

6 PAGE
( ) DNA 14, 17
E4/M4, E4/M7, E6/M4, E6/MT7
Figure 6  Selectively amplified products electrophresized in the
denatured PAGE gel (partial) DNA samples were
numbered 14 and 17; Primer pairs were E4/M4, E4/
M7, E6/M4 and E6/M7

3 ( 3 , 64

) E-ACT + M-CAT, E-ACT + M-

) 10 g kg* PVP20,
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