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Abstract
Phongdara, A., Hualkasin, W., Wanna, W., Chanumpai, A. and Chotigeat, W.
Species identification of white shrimps Litopenaeus vannamei and other
Penaeus sp. by using PCR-RFLP of Cytochrome Oxidase Subunit I
(COI) gene
Songklanakarin J. Sci. Technol., 2004, 26(4) : 467-478

The morphology of imported white shrimp (Litopenaeus vannamei) is similar to other native white
shrimp of the Thai peninsula (Penaeus merguiensis, Penaeus silasi and Penaeus indicus) and could not be
separated clearly in the juvenile stage. It causes the mixture of them in the culture pond leading to problems
on the farm. This work identified the different pattern of cytochrome oxidase subunit I (COI) gene in mito-
chondrial DNA (mtDNA) of 7 species (Litopenaeus vannamei, Penaeus merguiensis, Penaeus indicus, Penaeus
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silasi, Penaeus monodon, Penaeus semisalcatus and Metapenaeus sp.) using PCR-RFLP technique. The COI
gene fragment was amplified by PCR method and subsequently cleaved by restriction enzyme, Rsal, pro-
viding specific bands, 282 bp and 526 bp in L. vannamei, 300 and 582 bp in P. silasi, 295 bp and 555 bp in
P. monodon, 376 bp and 524 bp in P. semisulcatus, and 100 bp and 800 bp in Meftapenaeus sp; four specific
bands, 142 bp, 152 bp, 240 bp and 360 bp in P. merguiensis and 282 bp, 248 bp and 334 bp in P. indicus. This
method can be applied to identify and clearly separate the pacific white shrimp (L. vannamei) from other
morphologically similar species and distant species.

Key words : PCR-RFLP, white shrimp, mtDNA, COI
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Table 1. The summary of COI fragment cleaved by Rsal in each

species

Species PCR product of COI The expected DNA

(from primer mtD8§-12) fragment size before

(bp) Rsal cleaving (bp)

P. silasi 900 300, 582
P. merguiensis 876 142, 152, 240, 360
P. indicus 876 282, 12,248, 334
L. vannamei 900 282, 526,
P. monodon 850 295, 555
P. semisulcatus 900 376, 524
Metapenaeus sp. 900 100, 800
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Figure 1. The nucleotide sequence alignment of COI gene (558 bp) in P. silasi (Psilasi), P. merguiensis
(Pmer), P. indicus (Pindi), Metapenaeus affinis (MetaGB), P. semisulcatus (PsemiGB), P.
monodon (PmonoGB) and L. vannamei (PvanGB). (GB = sequences retrieved from GenBank
database)



2. JUAIUAIUNS N, MIWNBHANIV Litopenaeus vannamei wasfl Penaeus BHADY
~ 4 o & o ¢
U0 26 a1ufl 4 n.a.- A 2547 473 ousfal Wadma wazAmz

Pzilasi i 360

Frmer ey 3je0

Pindi 360

MetaGE Je0

PzemiGE Jen

PrmonaGB 360

FwvanGh 360

Psilasi G & : 420

Fmer G G 420

Pindi G G 4z0

MetaGE G G 42

FsemiGE G G 4z0

PronoGE G 420

PvanGE G 420

Psilasi C : 430

Proer C o 430

Pindi A o1 430

MHetaGhb A : 480

PsemiGB T : 480

PraonoGR C 430

PvanGh ! L L A T T : 430
ATTGC LIL TGATT CC T TTtiC GG CT AC tTadd CC axaTGhA TakiiaT

Fzilasi

Prer

Pindi

HecaGE

PsemiGE

PmonoGh

PwvanGhk

Psila=si

Prer

Pindi

MetaGhb

PsemiGE : CRTRU n.ru.f.m.n:rm.r:

PmonoGE : : i GALATACCE

PwvanGE Py

T Aa GGAATACC CG

Figure 1. continued



Songklanakarin J. Sci. Technol.
Vol. 26 No. 4 Jul.-Aug. 2004

Species identification of white shrimps and other Penaeus sp.
474

Phongdara, A., et al.

—— L. vannamei

84

48

62

64

P. monodon

P. semisulcatus

Metapenaeus affinis

P. indicus

P. merguiensis
100

10

P. silasi

Figure 2. A neighbor-joining tree constructed from the percentage of sequence divergence
between pairs of COI sequences. The percent bootstrapping values (1000 replicates)
between branching groups are indicated. L. vannamei (PvanGB), P. monodon
(PmonoGB), P. semisulcatus (PsemiGB), Metapenaeus affinis (MetaGB), P. indicus
(Pindi), P. merguiensis (Pmer) and P. silasi (Psilasi). (GB = sequences retrieved
from GenBank database). 10 indicates the scaled branches phylogenetic tree:
lengths of branches are proportional to the number of molecular changes.
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Figure 3. A) The uncut PCR product of COI fragment in P. merguiensis, P. silasi, P. indicus,
P. monodon, P. semisulcatus and Metapenaeus sp. (lane no.1, 2, 3, 4, 5 and 6,

respectively).

B) The uncut PCR product of L. vannamei (lane no.7) and the different DNA
patterns of COI fragment after Rsal digestion of P. merguiensis (lane no.1, 8
and 9), P. silasi (lane no.2 and 13), P. indicus (lane no.3 and 12), L. vannamei
(lane no.10 and 11), P. monodon (lane no.3 and 12), P. semisulcatus (lane no.5)
and Metapenaeus sp. (lane no.6). M = 100 bp marker (Promega).
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