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Sinaloa, Mexico
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Shrimp culture is one of the major income sources in the northwest region of Mexico. In the state of
Sinaloa, 7,000 people from 10 different districts along the coast are employed at 430 shrimp farms that
cover approximately 42,000 hectares. 

A major problem for the shrimp industry has been the disease caused by the white spot syndrome virus
(WSSV), which affects a broad range of hosts and has the ability to spread among different species.
Due to the prevalence of the virus and the high mortality rates it causes, Sinaloa’s shrimp production
has decreased signi�cantly during the last decade.

Because of the impacts of WSSV on shrimp farming in Mexico, a joint effort involving the government,
the shrimp industry and the academic community are working to develop strategies to attenuate the
effects of the disease by implementing biomonitoring programs and biosecurity measures to control or
eliminate the dispersion of the virus.

WSSV variants

The causal agent of the disease is a dsDNA virus whose genome has been fully sequenced. Although
two different WSSV pro�le types have been detected, it was not known whether different variants were
present in the farms and estuaries in Sinaloa.

In order to answer this question, the authors recently carried out a study using the ORF94 method to
identify variants of WSSV in the region. The work was supported by grants from Fundación Produce
Sinaloa and the main author.

Study setup

A total of 133 WSSV-positive shrimp specimens from 11 shrimp farms in Sinaloa were analyzed. For
DNA extraction, 25 mg of both fresh and 70 percent ethanol-preserved gill samples were used. DNA was
isolated using a commercial tissue kit.

The presence of WSSV was con�rmed by polymerase chain reaction (PCR). To amplify the ORF94 gene,
the methodology reported by Chainarong Wongteerasupaya in 2003 was applied. The identity of PCR
products was con�rmed by DNA sequencing using a commercial sequencer and sequencing kit with a
commercial sequencing software program.

Results

WSSV-positive specimens were clearly identi�ed by PCR. Eight genotypes were recognized (Table 1).
The most common genotype had nine tandem repeats (PCR fragment of 670 bp), followed by the one
with seven tandem repeats (562 bp). Both genotypes sed a high prevalence, even 100 percent in some
sites (Figs. 1 and 2).

Morales, Number of tandem repeats and corresponding
PCR products, Table 1

Joint efforts are under way to lessen the effects of WSSV in Sinaloa.
As part of the research, the authors identi�ed eight WSSV genotypes
in the region.
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Tandem RepeatsTandem Repeats PCR Product (bp)PCR Product (bp)

6 508

7 562

8 616

9 670

10 724

11 778

12 832

13 886

14 940

15 994

Table 1. Number of tandem repeats and corresponding PCR products found in the ORF94 gene in shrimp from

Fig. 1: Relative frequency of WSSV genotypes found at shrimp farms
in Sinaloa. The legend indicates the size of PCR fragments (bp).
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The genotypes with 14 and 15 tandem repeats (940 and 994 bp, respectively) were found only in the
district of Elota with a prevalence of 50 percent each. Genotypes with 6, 10 and 13 tandem repeats were
found in Navolato with a lower prevalence, and one genotype with 10 tandem repeats (724 bp) was
found in El Dorado with a prevalence of 25 percent. Higher variability of genotypes was observed in
Navolato 3 and 4, whereas several districts presented only one genotype.

The ORF94 gene has already been used to genotype WSSV in shrimp. For instance, in genotyping
shrimp from Thailand, Wongteerasupaya found 12 genotypes with six to 20 tandem repeats in 2000 to
2002. The most common genotype had eight tandem repeats, followed by those with six and nine
tandem repeats. Genotypes present in low frequencies had 10, 14, 19 and 20 tandem repeats.

In the authors’ study, PCR products containing more than 15 tandem repeats were not found.
Interestingly, in some cases, a faint band of different size was observed together with a more intense
band. According to Wongteerasupaya and co-workers, this could be the result of simultaneous infection
by two WSSV variants.

Variant distribution
Study results indicated that the distribution of WSSV variants related to their locations. Variants with
seven tandem repeats were found on the northern side of the state, and variants with 14 and 15 tandem
repeats appeared on the southern side. Variants with nine tandem repeats were common at almost all

Fig. 2: Distribution and frequency of WSSV genotypes in Sinaloa. The
legend indicates the size of PCR fragments (bp).
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of the 11 sampled sites.

(Editor’s Note: This article was originally published in the November/December 2009 print edition of the
Global Aquaculture Advocate.)
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