
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

������� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

76 

������� � 

 

	�
���
 

 

1. 	�
���
 

 1. ���	
��
���������������������� 
  Liquid nitrogen 
  Ethylenediaminetetra acetic acid (EDTA) 
  Tris-HCl 
  PVPP 
  Hexadecylmethylammonium bromide (CTAB) 
  β- mercaptoethanol 
  Chloroform 
  Isopropanol 
  Ethanol 
  RNase A 
 2. ���	
��
�����	@��A�	�B CBDE�F	FG�H 
  Tris (hydroxymethyl) aminomethane (Tris-base) 
  Boric acid 
  Ethylenediaminetetra acetic acid (EDTA) 
  Agarose (Promega, USA) 
  Agar 
  Ethidium bromide 
  Bromophenol blue 

Xylene cyanol 
Sucrose 

 3. Random primer 10 nucleotide (Operon, USA) 
 4. Restriction enzyme 
 
 
 



 
 

77 

������� � 

 

��
��

��	�
����� 

 

DNA extraction Buffer 

DNA extraction buffer Stock 5 ml 
1.4 M NaCl 5.0 M 1.40 ml 
20 mM EDTA 1.5 M 0.20 ml 
100 mM Tris-HCl 2.0 M 0.25 ml 
1% PVPP  0.05 g 
4% CTAB 10% 2.00 ml 
H2O  1.00 ml 
0.1% β-mercaptophenol 100% 5.00 µl 
 
W������X�	Y����� �����Z��[�\]Ĝ_�
��Ĝ`Xab�c 60o C 	]d�	eB� 10 ��
� �����Z��[�\]	@c�          β-
mercaptophenol �_G��[�\]��� 
 
TE buffer 

10 mM Tris-HCl (pH 8.0) 1.0 ml 
1 mM EDTA 0.2 ml 
dH2O                                                       to 100 ml 
Autoclave �_G���� 
 

5X TBE 

Tris base 54.0 g 
Boric acid 27.5 g 
0.5 M EDTA (ph 8.0) 20.0 ml 
dH2O                                                         to 1000 ml 
Autoclave �_G���� CBD	�hE\e�
��Ĝ`Xab�cX�Gi 
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0.5 M EDTA (pH 8.0) 

Disodium ethylenediamine tetraacetate.2H2O 136.1 g 
dH2O                                                        to 1000 ml 
]��E pH = 8.0 ��eA NaOH  
 
Loading buffer 

bromophenol blue 0.25 % 
xylene cyanol 0.25 % 
sucrose 40.0 % 
	�hE\e�
�� 4 o C  
 
Ethidium bromide (10 mg/ml) 

Ethidium bromide 1.0 g 
dH2O                                                        to 100 ml 
BDB�A�X�	Y����� 	�hE\e���Ye�����
��Ĝ`Xab�cX�Gi 
Y�G
e��De�i ��_k^i��G
^�
��Zi	���G���W�� 	���Gi��� Ethidium bromide 	]d�����_G�D	�hi 
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Primer  Sequence Primer  Sequence 

OPB 13 TTC CCC CGC T OPAO 09 CCA GAT GGG G 
OPD 10 GGT CTA CAC C OPAP 01 ACC TGG CCC C 
OPD 16 AGG GCG TAA G OPAP 02 TGG TACA TCC C 
OPD 17 TTT CCC ACG G  OPAP 05 GAC TTC AGG G 
OPH 06 ACG CAT CGC A OPAP 11 CTG GCT TCT G 
OPJ 05 CTC CAT GGG G OPAP 12 GTC TTA CCC C 
OPJ 15 CTC AGC AGG G OPAQ 06 ACG GAT CCC C 
OPO 04 AAG TCC GCT C OPAR 05 CAT ACC TGC C 
OPO 12 CAG TGC TGT G OPAR 06 TGG GGC TCA A 
OPO 13 GTC AGA GTC C OPAR 17 CCA CCA CGA C 
OPO 14 AGC ATG GCT C OPAR 20 TGC GCC ATC C 
OPO 20 ACA CAC GCT G OPAT 01 CAG TGG TTC C 
OPU 13 GGC TGG TTC C OPAT 04 TTG CCT CGC C 
OPW 09 GTG ACC GAG T OPAT 08 TCC TCG TGG G 
OPZ 02 CCT ACG GGG A OPAT 12 GTG CCT AGC C 
OPAA 03 TTA GCG CCC C OPAT 20 ACA TCA GCC C 
OPAA 15 TTC CGA ACC C OPAV 09 GAG GTC CTA C 
OPAA 18 TGG TCC AGC C OPAV 10  ACC CCT GGC A 
OPAD 05 ACC GCA TGG G OPAV 13 CTG ACT TCC C 
OPAD 06 AAG TGC ACG G OPAV14 CTC CGGCATC A  
OPAD 17 GGC AAA CCC T OPAV 19 CTC GAT CAC C 
OPAE 15 TGC CTG GAC C OPAV 20 TCA TGC GCA C 
OPAG 11 TTA CGG TGG G OPAX 01 GTG TGC CGT T 
OPAJ 05 CAG CGT TGC C OPAX 04 TCC CCA GGA G 
OPAK 01 TCT GCT ACG G OPAX 05 AGT GCA CAC C 
OPAO 07 GAT GCG AGG G OPAX 10 CCA GGC TGA C 
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<=>? 	�M� ��i��e�����e�� 
Gi
[�
b` 

�D� �;=?� IN��J; 7 �ck^��A� 2526 

��
OP�Q� �[�	�h����st�u���vA�@G�@�� ` ��i	��A�����ec
A�B�A ��iXe��
	��Ai�X�_ ]w���st�u� 2540 
�[�	�h����st�u���vA�@G�]B�A ` ��i	��A�����ec
A�B�A  
��iXe��	��Ai�X�_ ]w���st�u� 2543 
�[�	�h����st�u��D��E]�cxx�@�� ` �X�ec
A�B�A	��Ai�X�_ 
��iXe��	��Ai�X�_ ]w���st�u� 2547 

	R��S
>�J;�T? 524/3 �.3  @. ���
��A��GA �.	��Ai�X�_ 50210 

  

  
 


