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 Vernier (mm.)
 Total length
 Carapace/Head length 
 Body length
 Head width 
 Tail width 
 Body weight 

�Í´Õµ� Conventional

��»�¨¨ØºÑ¹»�¨¨ØºÑ¹��

 Molecular Markers
ÈÖ¡ÉÒÅÑ¡É³Ð·Ò§»ÃÔÁÒ³áÅÐ¤ÇÒÁËÅÒ¡ËÅÒÂ·Ò§ªÕÇÀÒ¾ã¹¡ÃÐºÇ¹¡ÒÃ
»ÃÑº»ÃØ§¾Ñ¹¸Ø�ÊÑµÇ�¹éíÒã¹»�¨¨ØºÑ¹ ä´�á¡� 

RAPD (Randomly Amplified Polymorphic DNAs)
 RFLP(Restriction Fragment Length Polymorphism) 
 AFLP(Amplified Fragment Length Polymorphism)
 Microsatellites ËÃ×Í SSLP(Simple Sequence Length Polymorphism) 

 Morphological  markers à»�¹µÑÇº�§ªÕéÅÑ¡É³Ð·Ò§ÊÃÕÃÇÔ·ÂÒ 
àª�¹  ¤ÇÒÁÂÒÇ¢Í§¡Ø�§ ¤ÇÒÁÂÒÇ¢Í§»ÅÒ ÅÑ¡É³ÐÊÕ¼ÔÇ à¡Åç´
à»�¹µ�¹

 Biochemical markers ¤×Í ¡ÒÃãª�âÁàÅ¡ØÅ·Ò§ªÕÇà¤ÁÕà»�¹ 
àª�¹ ¡ÒÃãª� protein ã¹¡ÒÃÈÖ¡ÉÒÊÑµÇ�µ�Ò§ª¹Ô´ËÃ×Íµ�Ò§¾Ñ¹¸Ø�

 Molecular markers  ¤×Í ¡ÒÃãª�´ÕàÍç¹àÍÁÒà»�¹à¤Ã×èÍ§ËÁÒÂ 
ã¹¡ÒÃµÃÇ¨ÊÍº¶Ö§¤ÇÒÁáµ¡µ�Ò§ã¹ÃÐ´Ñº¢Í§ÂÕ¹ 

à¤Ã×èÍ§ËÁÒÂ (Marker) 
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Molecular Markers
 à¤Ã×èÍ§ËÁÒÂâÁàÅ¡ØÅáº�§ÍÍ¡à»�¹ 2 ¡ÅØ�Á 

 Type I â»ÃµÕ¹à¤Ã×èÍ§ËÁÒÂ ä´�á¡� 

 ÍÑÅâÅä«Á�(allozymes)  
(Avise, 1994 ; Bouchon et al. and Karp et al., 1998)

 Type II ´ÕàÍç¹àÍà¤Ã×èÍ§ËÁÒÂ ä´�á¡� 

 RAPD (Randomly Amplified Polymorphic DNAs) 

 RFLP(Restriction Fragment Length Polymorphism) 

AFLP(Amplified Fragment Length Polymorphic) 

Microsatellites ËÃ×Í SSLP(Simple Sequence Length 
Polymorphism)  Yu et al (1993) ; Weising et al (1995)



Molecular Markers and the Application

¡ÒÃãª�»ÃÐâÂª¹�                                   áËÅ�§·ÕèÁÒ

RAPD RFLP AFLP SSLP

1.¨íÒá¹¡¤ÇÒÁËÅÒ¡ËÅÒÂ¢Í§ÊÔè§ÁÕªÕÇÔµ

2.¡íÒË¹´áÅÐáÂ¡ÊÒÂ¾Ñ¹¸Ø�¢Í§ÊÔè§ÁÕªÕÇÔµ

3.µÃÇ¨ÊÍº¤ÇÒÁºÃÔÊØ·¸Ôì¢Í§ÊÒÂ¾Ñ¹¸Ø�

4.µÃÇ¨ÊÍº¡ÒÃ¡ÅÒÂ¾Ñ¹¸Ø�

5.µÃÇ¨ËÒ QTL à¾×èÍª�ÇÂã¹¡ÒÃ¤Ñ´àÅ×Í¡































Koller et al., 1993

Zhenshan et al., 1996

Cho et al., 1998 

Alcivar et al., 1994;
Powell et al., 1996;
Karp et al., 1998
Penner et al.,1993; Powell 

et al., 1996

RAPD (Randomly Amplified Polymorphic DNAs) »ÃÐâÂª¹�ã¹¡ÒÃ»ÃÑº»ÃØ§¾Ñ¹ Ø̧�
¢Í§ÊÑµÇ�¹éíÒ
ÈÖ¡ÉÒ¤ÇÒÁËÅÒ¡ËÅÒÂ¢Í§¡Ø�§ 

¢�Í¨íÒ¡Ñ´¢�Í¨íÒ¡Ñ´ : Unstable  : Unstable  ¢Öé¹ÍÂÙ�¡Ñº ¢Öé¹ÍÂÙ�¡Ñº ConditionCondition

¡ÒÃãª�à¤Ã×èÍ§ËÁÒÂâÁàÅ¡ØÅÈÖ¡ÉÒ¤ÇÒÁËÅÒ¡ËÅÒÂ·Ò§ªÕÇÀÒ¾
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    ¢�Í¨íÒ¡Ñ´ :  RFLP : äÁ�àËÁÒÐ¡Ñº large genome 
AFLP  : ¡ÒÃ shear ¢Í§ genomic ÁÕ¼Åµ�Í pattern

RFLPRFLP AFLPAFLP

 RFLP(Restriction Fragment Length Polymorphism) RFLP(Restriction Fragment Length Polymorphism) áÅÐ áÅÐ 
AFLP(Amplified Fragment Length Polymorphic) AFLP(Amplified Fragment Length Polymorphic) 

 »ÃÐâÂª¹� »ÃÐâÂª¹� : : ¡ÒÃáÂ¡ÊÒÂ¾Ñ¹ Ø̧� ËÃ×Í ¡ÒÃ¡íÒË¹´ÊÒÂ¾Ñ¹¸Ø� ¡ÒÃáÂ¡ÊÒÂ¾Ñ¹¸Ø� ËÃ×Í ¡ÒÃ¡íÒË¹´ÊÒÂ¾Ñ¹¸Ø� 

¡ÒÃãª�à¤Ã×èÍ§ËÁÒÂâÁàÅ¡ØÅÈÖ¡ÉÒ¤ÇÒÁËÅÒ¡ËÅÒÂ·Ò§ªÕÇÀÒ¾

Microsatellites Microsatellites ËÃ×Í ËÃ×Í SSLP(Simple Sequence Length Polymorphism)SSLP(Simple Sequence Length Polymorphism)

»ÃÐâÂª¹� :   polymorphism  
 :   Highly informative
 : co-dominant
 :  Technically simple 

¡ÒÃãª�à¤Ã×èÍ§ËÁÒÂâÁàÅ¡ØÅÈÖ¡ÉÒ¤ÇÒÁËÅÒ¡ËÅÒÂ·Ò§ªÕÇÀÒ¾

RAPDRAPD
RAPD  ä¾ÃàÁÍÃ�ÊÒÂÊÑé¹æ à¾ÕÂ§ª¹Ô´à´ÕÂÇÁÕ¢¹Ò´»ÃÐÁÒ³  10  ¹ÔÇ¤ÅÕâÍä·´�

(Weising et al., 1995; Williams et al., 1990)
µÑÇÍÂ�Ò§ : ªØ´ primer ãª�¡Ñº ¡Ø�§¡�ÒÁ¡ÃÒÁ

ª×èÍ –primer ÅíÒ Ñ́º¹ÔÇ¤ÅÕâÍä·´� (5� – 3�)
101 GCGCCTGGAG
147 AACGGGCAGA
268 AGGCCGCTTA
428 GGCTGCGGTA
456 GCGGAGGTCC
457 CGACGCCCTG
459 GCGTCGAGGG
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RAPDRAPD
1. ¨íÒá¹¡¤ÇÒÁËÅÒ¡ËÅÒÂ¢Í§ÊÔè§ÁÕªÕÇÔµ

1.1  DNA banding pattern

1.2  presence (1) ËÃ×Í absence (0)

1.3 Similarity index, S  OR D (Genetic distance, D)

1.4 Dendrograms

RAPDRAPD
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1.1  DNA banding pattern

RAPDRAPD
1.2  presence (1) ËÃ×Í absence (0)
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RAPDRAPD
1.3 Similarity index, S  OR D (Genetic distance, D)
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RFLP
2. กําหนดและแยกสายพันธุของสิ่งมีชีวิต

AFLP

Penaeus monodon     

Microsatellites ËÃ×Í SSLP
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MOM D1 : Daughter 1 S1 : Son 1
DAD    D2 : HALF SIB MOM     S2 : Foster

Microsatellites ËÃ×Í SSLP
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