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ABSTRACT

Early detection of the causative agent which reslilin massive mortalities is a crucial aspect ie thealth
management of shrimp aquaculture. Several diagmasthniques have been developed for several pgatfio
diseases and the use of molecular approaches islyigiccepted. The present study optimized publisheg
protocols to detect a number of commercially imaortviral pathogens, including white spot syndrouieis
(WSSV), monodon baculovirus (MBV) and infectioysotigrmal and hematopoietic necrosis virus (IHHNK) i
shrimp as well as to ensure that these PCR assaysuited to Philippine conditions. The optimizedRPprotocols
for the detection of various viral pathogens inisip are sensitive as well as site-specific. Thesays can be used
as a management tool for the prevention and comtfeiral diseases in shrimp aquaculture in the roy through
early detection of the pathogen.
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INTRODUCTION

Bacterial and viral diseases are major problemthénshrimp aquaculture industry in the Philippinesease has
caused a significant drop in shrimp production tegy in tremendous losses among shrimp farmerg][1 Among
the major causes of shrimp diseases are lumindwigsis due td/ibrio spp. [3] and the white spot syndrome virus
(WSSV) [2], which resulted in severe mortality dietcultured stock. Other viral pathogens that angssive
disease outbreaks include monodon baculovirus (MEB]) hepatopancreatic parvovirus (HPV[6], infeci$o
hypodermal and hematopoietic necrosis virus (IHHNX]) yellow-head virus (YHV), and Taura syndromieus
(TSV) [8]. Diseases due to these pathogens arelluseacountered in hatchery and grow-out operations
Dependence of the shrimp industry &enaeus monoddoroodstock from the wild or the introductionénaeus
vannameinto the endemic stock are also possible sourcasyhptomatic carriers of these pathogens. A numiber
control measures used to curb these disease prepiantuding “green water” technology, properly idgy the
ponds during pond preparation, use of chlorinaéseérvoirs and treating the pond water prior talstay, have to
some extent helped in controlling diseases in ghriklowever, a major concern for successful shriampning
operations is a rapid and efficient diagnosis afedses prior to the onset of heavy infection lepdon mass
mortality. The use of molecular techniques oveditional methods of diagnosing fish diseases le&s bwidely
accepted because of its high degree of specifanity sensitivity, rapidity and its ability to detebe presence of
pathogens even in extremely low amounts. Rapidctiete can reduce disease risks and in the longlead to
enhanced production.

270
Pelagia Research Library



Jane S. Gedusparmt al Euro. J. Exp. Bio., 2013, 3(6):270-275

Conventional PCR assays have been developed tot gretiiogens in shrimp [4, 9-15]. Despite its higist due to
expensive reagents and equipment, the amount lisingtignificant in comparison to the amount sawsten
immediate management procedures can be appliedrbotice spread of the disease and avoid mass ihorial
addition, PCR assays need to be optimized to heitprevailing conditions where the biological sagspivere
obtained. This is to prevent variations in the lssof the assays, which can lead to misinterpm@iatthereby
causing severe consequences in the managemeng aefgtlaculture facility. Hence, this study was caeldi to
optimize previously published PCR protocols for thetection of various viral pathogens in shrimpomder that
these will be suited to the existing conditionshaf aquaculture sites in the Philippines.

MATERIALS AND METHODS

Sampling of shrimp

Different stages of shrimp?. monodonwere collected from shrimp farms and hatcheriessanious shrimp-
producing regions in the Philippines. These plaoetuded: lloilo, Negros Occidental, Negros Oriéntaohol,

Cebu, Leyte, and Samar. The shrimps were immedlidissected and tissue samples were placed in DN#

extraction buffer at room temperature. Remainingdissected shrimp samples were placed in ice and agival
in the laboratory stored at -8C.

Extraction of DNA

Different tissues of shrimps were used for DNA agtion following the procedures described by Cajpetnal. [16]
with some modifications. Shrimp tissues were digsk@nd placed in 1 ml of DNA extraction buffertwthe
following composition; 10 mM Tris, 125 mM NaCl, 10M EDTA, 0.5% SDS and 4M Urea. For the postlarvae
samples, an additional step of eye stalk removal @mployed to remove inhibitors. Proteinase K atlame of 10
ul (1 mg/ml) was added to the extraction buffer #mel solution was incubated for 1 hour al@7 Total DNA was
extracted using phenol: chloroform: isoamyl alcohbhe aqueous (upper) layer (approximately 200 was
transferred to a new tube and mixed with an eqalime of absolute ethanol, 10 pl of 3M sodium aeetand 2 pl
of 1% glycogen (1 mg/ml). The mixture containing thNA was stored in the freezer (-20°C) for 24 &nsl then
centrifuged at 12,500 rpm for 10 minutes at 4°Ce Bapernatant was discarded leaving the visiblec{pitate)
pellet in the tube. The DNA pellet was washed uitiml 70% ethanol and centrifuged at 12,500 rpnbfoninutes
at 4°C. The ethanol was discarded and the pellstaivadried for few minutes. Dried pellet was rgmreled in 100
ul of 1X TE buffer and stored at -20°C until use.

Optimization of the PCR assays

The PCR primers for the detection of MBV, WSSV dH#HNV that were used in the present study were iobth
from previously published primer sequences. Newnprs specific for a Philippine isolate of MBV wetesigned
from the least conserved region of the partial saga of the MBV genomic DNA [17] and amplified adment
size of 193-bp.

PCR was performed following published protocol wéthme modifications. Optimization of the PCR assags
done by testing various annealing temperatures) Al 2eaction mixture was prepared containing 2ul @K PCR
reaction buffer, 1.5ul of 50mM MggD.5ul of 10mM dNTP mix (Qiagen), 0.1ul of Taq Pobmase (Invitrogen),
2ul each of the forward and reverse primers, thstiwater, and DNA sample . The PCR amplificatioasw
performed using MyCycler (Biorad) with an initiatmiaturation at 95°C for 3 minutes and followed Byc¥cles of
denaturation at 95°C for 30 seconds, annealingd@oseconds at various temperatures for eachepragt and
elongation at 72°C for 1 minute. The PCR amplifmatwas completed using a final elongation step2aC for 5
minutes then incubation at 4°C.

Five microliters (5ul ) of PCR product in 5pl 1X TE Buffer and 1 pl GlBye and 0.5ul of 50 bp DNA Ladder in
9.5ul 1X TE Buffer plus Dye were loaded into a 1.2¢arose gel with ethidium bromide and electropseateat
100V for 30-32 minutes. The bands were viewed uGrbDocumentation System (Cell Biosciences).

Ten-fold serial dilutions of the genomic DNA wenepared to determine the sensitivity of the PCRuyass
RESULTS AND DISCUSSION

The PCR assays for the detection of the variowa pisthogens in shrimp aquaculture were optimizethat these

will be applicable to Philippine conditions. Pubksi PCR primers were used for these assays. Faletketion of

MBYV, the primers developed by Surachetpong et B8] [were initially used for detection of the virasd
subsequently modified (Table 1). In a later st@gipang et al. [17] showed that a partial sequefieePhilippine
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strain of MBV had 80% sequence similarity with ath@BV strains, indicating the need to develop strspecific
MBYV primers for detection of this pathogen.

New set of MBV primers were designed for the speciétection of a local (Philippines) MBV straiseg Table 1;
Caipang et al. [19] for the primer sequence). Tén primers generated a PCR product of 193 bp.itBetysof the
new MBYV primers was compared to the existing prengsed by Surachetpong et al. [18] and BelcherYanahg
[10]. The new primers were equally as sensitivéhaspreviously published primers in the detectdérMBYV in
shrimp [19]. In addition, the new primers for tiietection of the local strain of MBV were highlyesjfic for the
virus because no cross amplifications were obsefiateother shrimp viruses including, WSSV, IHHNYdAHPYV.

Several published primers were used to detect thgepce of WSSV in shrimp samples. For exampleptimers
developed by Flegel [8] were able to detect thesgqmee of the WSSV in diseased and asymptomatid slaiimp

and post larvae obtained from various localitiethim Philippines (Fig. 1). Published protocols W8SV detection
had to be modified when applied to detection ofghthogen in local shrimp samples. A comparisopublished
protocols and the protocols that were developetthénstudy for WSSV detection is shown in Table hshof the
modifications were done on the annealing tempegaamd the time for each step during the amplificaprocess.
Lower annealing temperatures were used to obt@R Products except for the primers by Takahaslail.ef20].

These madifications in PCR conditions imply sonmiéedénces in Philippine strain of WSSV relativethe strains
that are found in other countries.

lane 1 2 3 4 5 6 7 8 9 10 11 12 13

350bp — [

Figure 1. Detection of WSSV in shrimp from varioussites in the Philippines using published primers ¥ Flegel [8] at different annealing
temperatures
Lane 1: 100 bp DNA marker; lanes 2 and 8: 55°Cgla® and 9: 56°C; lanes 4 and 10: 58°C; lanes 5 2hd60°C; lanes 6 and 12: 61°C;
lanes 7 and 13: 63°C

Local samples oPenaeus monodorpostlarvae (PL15) were subjected to PCR to detecipresence of IHHNV
using published primers by Yang et al. [7]. Thedgaimers amplified a 703bp fragment of the capsitein gene
of IHHNV. Amplification at different annealing tgraratures showed the most distinct band, was atain 65C
(Fig. 8). The PCR conditions that were used amwvshin Table 1. The IHHNV primers were able to deténe
presence of IHHNV in 10 pg DNA samples, althougle ttlectrophoresis band was very light. This DNA
concentration was much higher than the resultsirddaby Yang et al. [7] using the same set of pran@he
difference in the sensitivity of the assays camtbbuted to the fact that Yang et al. [7] usedifiprd IHHNV DNA

for the assay while our study used total DNA frdmirap postlarvae that were infected with the virdasvas noted
however that annealing temperature used in theysit@5° C was more stringent than the annealing temperatur
that was used by Yang et al. [7] at 5Z. Tang and Lightner [21] have shown low sequers@bility of IHHNV
isolates, and the strain that is prevalent in tmeeAcas is closely related to the strain that weteded in the
Philippines, hence the published primers were dudeletect the local strain of the virus.

Attempts to detect the presence of HPV in shrimpas using the published primers did not produte RCR
product. This may imply that the shrimp in the wédd in the farms or hatcheries could be free ftois virus or
the viral load is too low to allow detection of thathogen.
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Table 1. PCR primers and optimized amplification caditions for the detection of various viral pathog@s of shrimp in the Philippines

Pathogen/Primer Sequences ReferencegPublished PCR Conditions| PCR Conditions for Philippine
samples
White Spot Syndrome Virus (WSSV) [8] No initial denaturation Initial denaturation 9%, 3min
40 cycles 9%, 30s 40 cycles 9%, 30s
WSSV F- 5-GTACGGCAATACTGGAGGAGGT-3' etr, 30s 5%, 30s
T, 30s 7€, 1min
WSSV R 5-GGAGATGTGTAAGATGGACAAG-3' Final elongation: 7Z, Final elongation: 7#Z, 5min
7min Incubation 4C
Product : 232 bp Incubation 4C
WSSV1 5-TGATTC TGC ATC CAG CTC-3' [22] Initial denaturation 9€, 5 |Initial denaturation 9%, 5 min
min 30 cycles 9%, 30s
WSSV2 5'- GCA CGG TCA ACATGT CT-3' 30cycles 9£€, 30s 52, 30s
5€, 30s TZ, 1min
Product : 824 bp T, 1min Final elongation: 7?Z, 5min
Final elongation: 7Z, Incubation 4C
5min
Incubation 4C
WSSV F 5'- ACCTCTTTACTCCCTCGACT-3' [20] 30 cycles 98C, 30s Initial denaturation 9%, 3min
5&, 1min |40cycles 9%, 30s
WSSV R 5-TTGTAGAGGGCATGAGGGAT-3' 7, 1min 5%, 30s
Final elongation: 72C, 5 7€, 1min
Product : 330 bp min Final elongation: 7Z, 5min
Incubation 4C
Monodon Baculovirus (MBV) [18] 94C, 5min (hot start) Initial denaturation 9%, 3min
35cycles 9L, 30s 40 cycles 9%, 30s
MBV F 5-AATCCTAGGCGATCTTACCA-3' 6C, 30s 5%, 30s
T, 30s 7€ 1min
MBV R 5-CGTTCGTTGATGAACATCTC-3' Final elongation: 7Z, Final elongation: 7Z, 5min
7min Incubation 4C
Product : 261 bp Incubation 4C
MBVF [19] Initial denaturation 9%, Initial denaturation 9%, 3min
5-CTATACTGTTCTATACATTTTGCAAAGC-3' 3min 40 cycles 9%, 30s
40 cycles 9%, 30s 5%, 30s
MBVR 5, 30s 7Z 1min
5-TATATAGCGTTAACACGTTATACAAG-3' T, 1min Final elongation: 7Z, 5min
Final elongation: 7Z, Incubation 4C
Product : 193 bp 5min
Incubation 4C
Pathogen/Primer Sequences ReferencBublished PCR Conditions| PCR Conditions for Philippine
samples
MBV F 5'-TCCAATCGCGTCTGCGATACT-3' [10] Initial denaturation 9€, Initial denaturation 9%, 3min
5min 40 cycles 9%, 30s
MBV R 5'-CGCTAATGGGGCACAAGTCTC-3' 40 cycles 9L, 30s 5, 30s
6%, 30s 7Z 1min
Product size: 361bp 7€ 1min Final elongation: 7#Z, 5min
Final elongation: 7Z, Incubation 4C
7min
Incubation 4C
Infectious hypodermal Hematopoietic Necrosis Virus [7] 94°C, 5min (hot start) Initial denaturation 9%, 5min
(IHHNV) 40 cycles 9L, 1min 40 cycles €, 1min
5, 1min 6%, 1min
IHHNV F T, 1min 7€, 1min
5-TAATGAAGACGAAGAACACGCCGAAGG-3' Final elongation: 7Z, Final elongation: 7#Z, 5min
5min Incubation 4C
IHHNVR Incubation 4C
5-TGGGTAGACTAGGTTTCCAAGGGATGGTT-3'
Product : 703 bp
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Lanes 1 2 3 4 5 6 7

600 bp 703bp

Figure 2. Detection of IHHNV from shrimp samples ad determination of the optimum annealing temperatue
Lane 1: 100 bp DNA ladder; lane 2: negative conttahe 3: 57°C; lane 4: 60°C; lane 5: 63°C; lane &5°C

CONCLUSION

In conclusion, this study has optimized protocats the PCR detection of the commercially importairal
pathogens of shrimp in the Philippines. Each PCsaybas been tested and is deemed to be senstiwelbas
site-specific. These assays can be used for rogtineedures in shrimp health or diagnostic laboiegoas a
management tool for the prevention and controlil diseases in shrimp aquaculture in the couttirgugh early
detection of the pathogen.
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