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Study on Genomic DNA Extraction Method and AFLP Amplification Reaction
System of D. hamiltonii Nees et Arn. ex Munro
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Abstract: The study on extraction of DNA with improved CTAB ( cetyl-trimethyl-ammonium bromide) method
from Dendrocalamus hamiltonii Nees et Arn. ex Munro. It showed that CTAB buffer supplemented with 2% PVP
( poly vinyl pyrrolidone) and 2% [B-Mercaptoethanal was suitable for the genomic DNA extraction of D. hamilionii
Nees et Arn. ex Munro with OD,,, /OD,g,value of 1.7 —1.9 representing high purity of the extracted DNA and the
complete elimination of protein phenol pigment and RNA. Thus the improved CTAB method was approved suitable
for further AFLP analysis of D. hamilionii. Some key factors affecting DNA extraction restrictionigase reaction pre—
amplification and amplification processes were studied and an optimized AFLP reaction system of D. hamiltonii was
established. With this AFLP reaction system clear DNA electrophoresis fingerprints of D. hamiltonii were obtained
and the reproducibility was high. Eight primer combinations were filirated from sixty and four pair with Mse 1 and
Pst 1 8 primer combinations with stable amplification and rich polymorphism for AFLP were screened 256 DNA
bands were amplified by eight pairs of AFLP primers and 40.90% polymorphic bands per pair of primer were pro—
duced on average which had 32 490 distinct and strong amplification bands with a bright background and 13 289 of

them were polymorphic bands from 30 individuals of D. hamiltonii we can entirely distinguish 30 individuals by 8
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primer combinations which indicates that A FLP markers are useful for genetic analysis of D. hamiltonii
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Tab.1 The adapters and primers sequence in the AFLP experiment

DNA

Adapters and primer Sequence of the

; . ark
nucleotide acid Remar

EcoR 1 1 EcoR T adapter 1 5°>CTC GTA GAC TGC GTA CC <3°
EcoR 1 2 EcoR 1 adapter 2 5°>AAT TGG TAC GCA GTC TAC <3
Mse 1 1 Mse I adapter 1 5°>GAC GAT GAG TCC TGA G <3~
Mse 1 2 Mse I adapter 2 5°>TAC TCA GGA CTC AT <3~

EcoR 1 EcoR 1 primer

EcoR 1 EcoR 1 primer in pre-amplification 5> GAC TGC GTA CCA ATT CA< 37
E-AAC 5-GACTGCGTACCAATTCAAC3
E-AAG 5-GACTGCGTACCAATTCAAG3
E-ACA 5-GACTGCGTACCAATTCACA3

E-ACT 5-GACTGCGTACCAATTCACT-3

E-ACC 5-GACTGCGTACCAATTCACC-3
E-ACG 5-GACTGCGTACCAATTCACG3

5-GACTGCGTACCAATTCAGC3
5-GACTGCGTACCAATTCAGG-3
Mse 1 Mse I primer

Mse 1 Mse 1 primer in pre-amplification 5°> GAT GAG TCC TGA GTA A C<3~
M-CAA 5-GAT GAG TCC TGA GTA ACAA-3
M-CAC 5-GAT GAG TCC TGA GTA ACAC3
M-CAG 5-GAT GAG TCC TGA GTA ACAG-3
M-CAT 5-GAT GAG TCC TGA GTA ACAT3
M-CTA 5-GAT GAG TCC TGA GTA ACTA3
M-CTC 5-GAT GAG TCC TGA GTA ACTC3
M-CTG 5-GAT GAG TCC TGA GTA ACTG3
M-CTT 5-GAT GAG TCC TGA GTA ACTT-3
D Pst 1 “Mse 1 DI2000 marker.T4

( o
1) o Pst 1. Mse 1 < Tag - dNTP. : UV2550
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( ) ( Sigma 3K30 ); o
PTC200PCR  ( MJ ) ; Power/PAC Basic 1.2.1.2 DNA 0.8%
<Power/PAC-3000 ( BIO. RAD ) ; Gene o 15 wL DNA
Amp PCR System 9600 ( Perkin Elmer USA) ; Sigma 100
3K18 ( Sigma USA) ; ABI Ao Asse Asgo/Assp DNA A
PRISM 377 sequencer o DNA DNA (pg/mL) =50 x A, X
1.2 DNA DNA (ng/g) =DNA
1.2.1 DNA X (g) -
1.2.1.1 DNA ®%  CTAB 1.2.2  AFLP
CTAB AFLP Vos "
DNA. 2 x CTAB o
60 pL 2% PVP ( Polyvinylpyrrolidone FISH. AFLP o
) 2% B- ( B-Mercaptoethanol BME) 2,

2 AFLP

Tab.2 The Systems of AFLP Reaction

Digestion & Ligation

Pre-amp lification

Selective Amplification

4 nL DNA(50 ng/pL)

2.5 pL 10 x Reaction Buffer
2.5 pL 10 mmol/L ATP

1 wL T4 Ligase

1 pL Adapter

2 pL

1 pL Pre-ampmix

1 pwL dNTPs

2.5 pL 10 x PCR buffer

0.5 pL Tag DNA polymerase

2 pL

2.5 pL 10 x PCR buffer
0.5 wL dNTPS

1 wL EcoR I primer

1 wL Mse I primer

2 uL EcoR 1/Mse 1 0.5 L Taq
7wl AFLP-Water dd H 18 L ddH17.5 pL
20 pL 25 L 25 uL
1.2.3 AFLP 1.5% 5 V/em
1.2.3.1 DNA CTAB 30 min, 1
DNA 1 xTE 50 o EcoR'1 5°-GAC TGC
ng/pL (50 100 150 GTA CCA ATT CA3" Mse 1 5°-GAT
200 250 300 ng)  AFLP o 3 GAG TCC TGAGTA AC3~. DNA
AFIJP AFLP 5 10 .20 50 4
1.2.3.2 Pst 1 Msel 1.2.3.4 2
DNA o 1: 20
64 AFLP o Gene
34567.5h 4 Amp PCR System 9600 ( Perkin Elmer USA)
o PCR PCR 194°C 30 S 65C 30 s 72C 80 s;
37C 80°C 20 min ; 0.7C 12
16C o 1.2% 23 :94°C 30 s 55°C 30 s.72°C 80 S;4C o
5 V/em 30 min. N 1.2.3.5 AFLP
2. o
1.2.3.3 2,
10 2  DNA 2
64 EcoR1+A/Msel+C 2.1 DNA
EcoR 1+3/Mse 1+3 SDS CTAB
8 ( 2). PCR DNA
:94°C 2 min 1 ;194°C 30 s 56°C 30 s DNA
72°C 80's 72°C 5 min PCR 30 ;4%C o PCR SDS
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CTAB DNA o Taq . . )
CTAB : 2% PVP 20 pL
(V/V) 2% B- 20 nL 3 :2.5 mmoL/L Mg**.0.8 mmol/L dNTP.1 U
mol /L. NaAC 20°C 1 h. Tag\0.5 pmol//L 1.5 pL 20
CTAB DNA DNA 10 ABI 377( ABI
DNA (1 PRISM 377 sequencer) 6%
DNA RNA o N
DNA 72 ~100 pg/s .
N N DNA
AFLP
. DNA Ayy/Ay, 1.7~1.9

Fig.2 AFLP amplification patterns in 30
D. hamiltonii materials by primer E-AAC/M-CTA
3 AFLP

1 CTAB DNA Tab.3 The amplification results of AFLP

Fig.1 The electrophoresis of genomic DNA of primer combination in D. hamiltonii Samples

D. hamiltonii by modified CTAB extraction

1%

2.2 AFLP Primer No. of 1\{0' Of_ Ratio of
combination amplified loci pﬁ_ynior_ polymorphic
2.2.1 DNA 50 ~ pine foct loci
300 ng 6 DNA EACT/MCTC 66 3 600 1377 38.25
AFLP AFLP 50 EACC / M-CTA 75 4 050 1 549 38.25
- E-ACC / M-CAG 73 4200 1531 36.45
300 ng DNA o E-ACA / M-CAT54 4260 1730 40.61
2.2.2 Psi 1 Mse 1 EACA / MCTT5-8 4 050 1 830 45.18
E-ACT / M-CAC6=2 4 470 1 657 37.07
E-ACT / MCTT 6-8 4320 2 049 47.43
DNA DNA Pst 1~ Mse 1 E-ACT / M-CTG67 3540 1 566 44.24
. 3 Total 32 490 13 289 40.90
3h DNA “4.5h “E.EcoR ;M. Mse .
6 7.5h 2.2.5
400 bp AFLP . 64 k-
6 h i 3/M3 N
223 8 E-AAC/
100 ~ 750 bp M-CAC. E-AGC/M-CAA. E-ACT/M-CTC. E-ACT/M-
DNA CTC.E-ACT/M-CTC.E-ACT/M-CTC.E-ACT/M-CTC-
10 50 EACT/M-CTC., 8 30 DNA
20 DNA 10 50 PCR 2 E-AAC/M-CTA
20 50 30 °
8
2.2 4 3540 ~4 470 EACT
/ M-CAC 4 470 E-

(Mg2*  .dNTP . ;



A C T A
AGRICULTURAE 36
BOREALI-SINICA

25

ACT / M-CTG 3540 .

~

E-ACT / M-CTT 2 049 ( Restriction fragment length polymor—
47.43%; E-ACC phism RFLP) . DNA( Random ampli—
/ M-CTA EACT/M-CTC 38.25% - 8 fied polymorphic DNA RAPD)
30 32 490 13 289
4 061.25 P
1 661. 125 P
40.90% 8 o AFLP
30 100% AFLP
0 8
AFLP 0 DNA  AFLP
3 o
AFLP DNA
N DNA AFLP °
o CTAB DNA
DNA 1 M .
1996: 196 - 197.
DNA
2 . M .
DNA DNA 1996: 205 - 206.
° 3 . : I
CTAB 2003(12) : 77 - 79.
PVP40( V/V) B- 4 Sundriyal M Sundriyal R C. Wild edible plants of the Sik—
N DNA ° kim Himalaya: Marketing value addition and implications
AFLP CTAB for management J . Economic Botany 2004 58(2) :300 -
2% PVPAO( V/V) 2% B- 315.
DNA AFLP i 5 Bhatt B P Singh K Singh Alka. Nutritional values of some
AFLP commercial edible bamboo species of the North Eastern Hi-
DNA . malayan region J . India Journal of Bamboo and Rattan
2005 4(2):111 -124.
X 6
» DNA J. 2003 23(2) :26 -30.
AFLP 0 7 )
AFLP DNA J. 2007 28(6) : 83 - 86.
o AFLP 8  Doyle J J. DNA protocols for plants—CTAB total DNA iso—
LU lation M //Hewitt G M Johnston. A Molecular Technique
in Taxonomy. Berlin Springer-Verlag 1991:283 —-293.
. 7~ 9  Friar E Kochea G. Bamboo germplasm screening with nu—
4h"s ., 6 h clear restriction fragment length polymorphisms ] . Theo-
retical and Applied Genetics 1991 182: 697 —703.
’ 10 Smith J J Scottemig J S Leadbetter J R. Charaterization of
° All:;LP random amplified polymorphic DNA ( RAPD) products
50 ~1 500 bp from Xanthomonas campesris and some comments on the
50 ~500 bp use of BAPD products in phylogenetie analysis J . Mol
Phylogenet Evol 1994 3:135 - 145.
o 11 Becket J. Combined mapping of AFLP markers in barley



A C T A
37 AGRICULTURAE

DNA AFLP BOREALI-SINICA
J . Mol Gen Genet 1995 249:65 -73. 21 AFLP

12 Vos P Hogers R Bleeker M et al. AFLP-a new technique SSR J . 2005 38
for DNAfingerprinting J . Nucleic Acids Res 23: 4407 (11):2308 -2315.

— 4414. 22 Zhang L. Huang B B Kai G Y Guo M L. Analysis of in

13 transpeeifie variation of Chinese Carthamus tinctorius L. u—

DNA J. 1994 36(7): sing AFLP marke J . Acta Pharmaceut Sin 2006 41
528 -533. (1):91-96.

14 Friar E Kochea G. A study of genetic variation and evolu- 23 Trevor R H Stephen A R Grainne N C et al. A Compari—
tion of PhyHostaehys ( Bambusoideae: Poaeeae) using nu— son of ITS Nuclear rDNA Sequence Data and AFLP Mark—
clear restriction fragment length polymorphisms J . Theo— ers for Phylogenetic Studies in Phyllostachys ( Bambuso—
retical and Applied Genetics 1994 89:265 —-270. ideae Poaceae) ] . Journal of Plant Research 2000 113

15 AFLP (3) :259 -269.

J. 1999 22(2):25-27. 24 Koen G Johan G Hilde P et al. Somatic embryogenesis

16 AFLP from mature Bambusa balcooa Roxburgh as basis for mass

J . 2000 5(3):63 -67. production of elite forestry bamboos J . Plant Cell Tissue

17 AFLP and Organ Culture 2007 91(2) : 115 - 123.

DNA J 2001 18 25
(6) :345-348. M . : 2001:16 - 17.

18 AFLP 26 Doyle J J and Doyle J L. A rapid DNA isolation procedure

J . 2002 25(1):1-4. for small quantities of fresh leaf tissue J . Phytochem
19 . AFLP Bull Bot So. Amer 1987 19:11 - 15.

J. 2003 29(6) :35-40 27 DNA
20 . DNA ITSRFLP J. 2006
J. 2003 23(5) :425 -428 (3):3-5.



