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Verificacao da existéncia de virus infectivos em
camaroes congelados.

1 - Aquisicao do 2 - Extracao de DNA e 3 - Reacao de PCR 4 - |dentificagcao dos
camarao congelado RNA do tecido positivos para o virus

5 - Camardes 6 - Producao de 7 - Injecao ou oferta 8 - Verificacao dos
congelados positivos lisado (batido) como alimento para sintomas
para o(s) virus camaroes saudaveis
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The detection of White Spot Syndrome Virus

(WSSV]) and Yellow Head Virus (YHV) in
imported commodity shrimp

L.M. Nunan *. B.T. Poulos. D.V. Lightner
Department of Veterinary Science, University of Arizona, Tucson, AZ §5721, US4
Accepted 2 October 1997

Abstract

Transmission of exotic pathogens occurs through a variety of means, including nugration with
humans and animals, rapid transit by land, sea or air or through the shipment of infected frozen
food products. White Spot Syndrome Vims (W5S5V) and Yellow Head Virus (YHV) have caused
mass mortalities of cultured shrimp in Asia beginning m 1992 In 1995 these viruses appeared for
the first time in the Western Henusphere causing high mortalities in farm reared shrnimp in Texas,
USA. The purpose of this study was to determune 1f WSSV and YHV are present in frozen shnimp
products imported into the Unifed States from Asia Infectivity assays, transmission electron
microscopy (TEM). and polymerase chain reaction (PCR) showed these viruses were detectable



Table 1
Results from tests performed using grocery store purchased shrimp

Source and date Species Tests performed Results

PCR Southern®

N/L Lo®
Fry's: Tueson, AZ, 9 /30 /95 Panaeus monodon X +WSSV: PCR
WCACF®: Tucson, AZ, bioassay: 12 /8 /95 Panaeus stylirostris X X +WSSV: PCR +YHV: TEM
Von's: Pasadena. CA. 11 /25 /95 P. monodon X X X +WSSV: PCR and Southern
Minute Market: Seattle, WA, 12 /2 /95 P. monodon X X X —WSSV: PCR and Southern
Smith’s: Tucson. AZ. 3 /5 /96 Panaeus californiensis X X X —WSSV: PCR and Southern
Reay’s: Tucson. AZ. 4/17/96 P. californiensis X X X —WSSV: PCR and Southern
Safeway: Tucson. AZ. 4/17 /96 P. monodon X X X —WSSV: PCR and Southern
Albertson’s: Tucson, AZ. 4 /29 /96 P. monodon X X X + WSSV: PCR and Southern
ABCO: Tucson. AZ. 5/9 /96 P. monodon X X X —WSSV: PCR and Southern
HEB’s: Harlingen, TX, 5 /25 /96 P. monodon X X X —WSSV: PCR and Southern
Albertson’s: Tucson, AZ. 6/6/96 Macrobrachium rosenbergii X X X + WSSV: PCR and Southern
ABCO: Tucson, AZ, 6/8 /96 P. monodon X X X + WSSV: PCR and Southern

X: Assay rum.

*N /L = Nunan /Lightner primers: Lo = Lo et al. primers.
®Southern blot analysis using N /L probe.

“West Campus Agricultural Center.
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TaBLE 1.—Results of polymerase chain reaction (PCR) assays for white spot syndrome virus (WSSV) and reverse
transcriptase PCR assays for yellow head virus (YHV) in frozen commodity shrimp from the U.S. retail market. Ab-
breviations are as follows: NFI = National Fishery Institute; ND = not described. “White tiger™ is a pale variety of
P. monodon that has been given this name for marketing purposes. A minus sign indicates a negative test result (no
band observed on the gel); a single plus sign indicates a weakly positive test result (band observed from undiluted
template); three plus signs indicate a strong positive test result (band observed from first or second dilution of template
with differences in intensity): and four plus signs indicate a very strong positive test result (band observed from undiluted
and diluted templates without any difference in intensity).

Sample PCR detection
lot Source Origin Species or name Count size Gross signs results
1 Retail Asian P. monodon 71-90 Reddish with ++++ WSSV
white spots + YHV
2 NFI Thailand P. monodon 61-70 ND +++ WSSV
— YHV
3 NFI Thailand “White tiger™ 57-60 ND +++ WSSV
— YHV
4 NFI Thailand P. monodon 31-40 ND + WSSV
— YHV
5 NFI Thailand P. monodon and 31-40 ND + WSSV
“white tiger” — YHV
6 NFI Thailand P. monodon 61-70 ND + WSSV
+ YHV
7 NFI Thailand “White tiger”™ 51-60 ND — WSSV
— YHV
8 Retail Thailand P. monodon 41-50 Reddish with ++++ WSSV
white spots — YHV
9 Retail Thailand P. monodon 31-40 Reddish — WSSV
— YHV
10 Retail Thailand P. monodon 41-50 Reddish + WSSV
+ YHV
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Transmission of white spot syndrome virus (WSSV)
to Litopenaeus vannamei from infected
cephalothorax, abdomen, or whole shrimp cadaver

M. Andres Soto, Virginia R. Shervette, Jeffrey M. Lotz*

Department of Coastal Science, University of Southern Mississippi, Gulf Coast Research Laboratory, PO Box 7000,
Ocean Springs, Mississippi 39566-7000, USA

ABSTRACT: Shrimp viruses can remain infectious in frozen shrimp tissue and have been found in
frozen commodity shrimp. Therefore, the threat of viral outbreaks in wild and cultured shrimp via
frozen commeodity shrimp exists. Because frozen shrimp are imported with and without the
cephalothorax, more knowledge is needed concerning the infectivity of a cephalothorax relative to
that of an abdomen. We compared the mortality rates from shrimp exposed to a WS55V-infected
cephalothorax, abdomen, or whole shrimp cadaver. Estimates of transmission coefficients from the
exposures to the infected cephalothorax, abdomen, or whole shrimp were also calculated because the
transmission coefficients account for differences in the initial doses. In addition, we compared the
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Detection of White Spot Syndrome virus and
Yellowhead virus in prawns imported into Australia

KA McCOLL, ] SLATER, G JEYASEKARAN?, AD HYATT and M ST] CRANE
CSIRO Livestock Industries, Australian Animal Health Labnratury. PO Bag 24, Gcclc:ng, Victoria 3220

Objective To determine whether wiable White Spot
Syndrome virus (WS5V) or Yellowhead wvirus (YHY) were
present in prawn products imported into Australia.

Procedure A sample of fourteen uncooked prawns was
obtained from a consignment imported from southeast Asia.
Each of the prawns was examined for WSSV by polymerase
chain reaction (FCR), and then a bioassay was conducted in
which a 10% homogenate of cuticular epithelium from each of
the prawns was inoculated intramuscularly into healthy chal-
lenge prawns (Penaeus monodon) from Australia. The latter
were then monitored for clinical signs of disease, and tissue
samples were processed for electron microscopy, histological
examination and for detection of W35V by in situ hybridization
(ISH) using a commercial kit. Limited numbers of haemolymph
samples from inoculated challenge prawns were also examined
bv PCR for the presence of WSSV and YHV. All work was

mortality with up to 90% of prawns dying within 2 to 4 days of
the outbreak of discase. WSD is caused by WSSV, a large,
cnw:h:upcd bacilliform double-stranded DNA virus that mcurp]'m-
logically rescmbles a baculovirus, but which has now been
PTDFHII-SCEl as the type specics of the new famil}r Wi?f{pm!.fmi'w.?
Preliminary diagnosis of the discasc is achicved by histopatholog-
ical examination with a definitive diagnasis made ]:l-}r ISH using
WSSV-specific nucleic acid probes. PCR may also be used to
confirm a tentative dia.gnc:si.s.H

YHD is also an cconomically important discase of farmed prawns
because, like WSD, it is usually associated with extensive
mortality and severe production losses. ™! It is caused by YHV, a
single-stranded RNA virus that, it is proposed, belongs to the
family Corenaviridae.!! A PCR has also been developed for its
detection.® In Australia, two yellowhead-like viruses have been
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WHITE SPOT SYNDROME VIRUS IN FROZEN SHRIMP SOLD AT
MASSACHUSETTS SUPERMARKETS

CARA REVILLE,! JENNIFER AL-BEIK,! DAWN MEEHAN-MEOLA,! ZHENKANG XU,!*?
MICHELE L. GOLDSMITH,?> WILLIAM RAND,* AND ACACIA ALCIVAR-WARREN!%#
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Genomics Initiative (IMSEGI) and *Center for Animals and Public Policy, Department of Environmental
and Population Health, Tufts University School of Veterinary Medicine, North Grafton, Massachusetts,
01536 and *Department of Community Health, Tufts University School of Medicine,

Boston, Massachusetts, 02111

ABSTRACT One of the most damaging viral diseases affecting the shrimp aquaculture industry is white spot disease (WSD) caused
by white spot virus (WSSV). which causes high morbidity and mortality rates in penaeid shrimp and other crustaceans. The rapid spread
of WSSV within wild and cultured stocks of shrimp may be caused by unregulated processing, disposal of infected imported shrimp,
or the use of contaminated broodstock. The risk of introducing this virus to cultured and wild shrimp and other native species of
crustaceans in the United States warrants investigation. The aim of this study is to determine the prevalence of WSSV in [rozen
commodity shrimp sold at four stores in the Boston area belonging to different supermarket chains. Samples from two size classes were
collected in two different batches a month apart. Polymerase chain reaction was used to amplify a portion of the WSSV genome using
a commercial PCR kit (ShrimpCare, DiagXotics). WSSV positive samples were visualized by electrophoresis and amplified product
of selected samples was sequenced. Results showed a range of 0% to 38.7% for WSSV prevalence rate in the test populations, with
an overall prevalence of 4.7%. Significant (P < 0.001) differences in WSSV prevalence were observed between shrimp from the two
batches purchased a month apart, the two size classes, and the four test stores. Country of origin seemed to dominate the results.
Sequence analysis confirmed the presence of WSSV genome in PCR-positive samples. Results provide preliminary evidence that an
appreciable proportion of the shrimp sold in Massachusetts’ supermarkets are carrying WSSV, and this constitutes a substantial risk
of importation of this virus into the local environment. Further investigation is necessary to determine the risk of release of this virus
into native fresh and marine water environments in Massachusetts and throughout the United States.

KEY WORDS: white spot syndrome virus, WSSV, frozen commodity shrimp
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White-spot syndrome virus (WSSV) introduction
into the Guli of Mexico and Texas ireshwater
systems through imported, irozen bait-shrimp

K. W. Hasson'*, Y. Fan!, T. Reisinger?, J. Venuti!, P. W. Varner!

Texas Veterinary Medical Diagnostic Laboratory, 1 Sippel Road, College Station, Texas 77845, USA
Texas Sea Grant/Cooperative Extension, 650 East Business Highway 77, San Benito, Texas 78586, USA

ABSTRACT: We analysed 20 boxes of, frozen imported bait-shrimp (China: Parapenaeopsis sp. and
Metapenaeopsis sp.) and 8 boxes of native, frozen bait-shrimp (Gulf of Mexico: Litopenaeus setiferus
and Farfantepenaeus duorarum) by RT-PCR or PCR for Taura syndrome virus (TSV), yellowhead
virus/gill-associated virus (YHV/GAV), white-spot syndrome virus (WSSV) and infectious hypoder-
mal and hematopoietic necrosis virus (IHHNV). All 28 boxes of shrimp were negative for TSV,
YHV/GAV and IHHNV; 2 boxes of imported bait-shrimp were WSSV-positive by 3 different PCR
assays. Intramuscular injection of replicate groups of SPF (specific pathogen-free) L. vannamei
juveniles with 2 different tissue homogenates prepared from the 2 WSSV-positive bait boxes resulted
in 100 % mortality of the test shrimp within 48 to 72 h post-injection. No mortality occurred among
injected negative conftrol groups. Histological and in situ hybridization analyses of 20 moribund
treatment-shrimp demonstrated severe WSSV infections in each sample. Oral exposure of SPF
L. vannamei postlarvae, PL (PL 25 to 30 stage; ~0.02 g) to minced tissue prepared from the 2 WSSV-
positive bait-lots did not induce infection, possibly because of an insufficient infectious dose and/or
viral inactivation resulting from multiple freeze-thaw cycles of the bait-shrimp during PCR testing.
Use of an electric drill and collection of drill-tailings (tissue from ~20 to 30 shrimp) from frozen blocks
of shrimp was successfully employed as an alternate tissue-sampling method without thawing. Our
findings indicate that imported WSSV-infected bait shrimp, originating from China, are being sold
in Texas for the purpose of sport fishing and represent a potential threat to freshwater and marine
crustacean fisheries, as well as to coastal US shrimp farms.

KEY WORDS: White-spot syndrome virus - PCR - Histopathology - Bait-shrimp - Disease transmission -
Biosecurity - Penaeid shrimp



White-spot syndrome virus diagnostics in frozen shrimp stocks imported to Mexico

Diagnostico del virus del sindrome de la mancha blanca en lotes de camarones congelados
importados a Mexico

M.A. Reyes-Lopez™*, E.L. Salazar-Marroquin®, A A. Oliva-Hernandez", N. Salinas-Lopez"™ and
J.A. Narviez-Zapata®

“Conservation Medicine Area, Instituto Politécnico Nacional, Centro de Biotecnologia Gendmica, Blvd. Del Maestro s/n, Reynosa
88710 Tamaulipas, Mexico; ! Industrial Biotechnology Lab, Instituto Politécnico Nacional, Centro de Biotecnologia Genomica, Blvd.
Del Maestro s/in, Revnosa 887 10 Tamaulipas, Mexico; ‘Facultad de Ciencias Biologicas-UANL, Monterreyv, Nuevo Leon, Mexico

(Received 7 August 2008, final version received 7 January 2009)

This article describes white-spot syndrome virus (WSSV) diagnostics in 50 shrimp frozen stocks imported to Mexico
from the USA. Frozen stocks cover various shrimp species and have different origins. Routine histological
techniques and polymerase chain reaction (PCR)-based molecular analysis were used to document this disease. One
frozen shrimp stock containing only Penaeus aztecus from the USA was detected as WSSV -positive using these non-
conventional samples. Feasibility of frozen shrimp analysis is discussed since current viral detection is conducted in

fresh shrimps before their marketing and /or re-importation. The role of frozen commodities in viral mobility and
introduction into Mexico was also discussed.

Keywords: WSSV, frozen shrimp; diagnostic diseases
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Susceptibility of juvenile European lobster Homarus
gammarus to shrimp products infected with high
and low doses of white spot syndrome virus

K. S. Bateman'*, J. Munro®?, B. Uglow!, H. J. Small’, G. D. Stentiford"

!European Union Rejerence Laboratory for Crustacean Diseases, Centre jor Environment,
Fisheries and Agquaculture Science, Weymouth Laboratory, Weymouth, Dorsei DT4 8UB, UK

*%rchool of Animal and Veterinary Sciences, University of Adelaide, Adelaide, South Australia 5005, Australia
1South Australian Research and Development Instituie, 2 Hamra Avenue, Wesi Beach, South Australia 5024, Ausiralia
Wirginia Institute of Marine Science, The College of William and Mary, Gloucesier Point, Virginia 23062, USA

ABSTRACT: Whate spot syndrome virus (WS55V) is the most important pathogen known to affect
the sustainability and growth of the global penaeid shrimp farming industry. Although most com-
monly assoclated with penaeid shnmp farmed in warm waters, WSSV is also able to infect, cause
disease in and kill a wide range of other decapod crustaceans, including lobsters, from temperate
regions. In 2005, the European Union imported US$300 million worth of raw frozen or cooked
frozen commodity products, much of which onginated in regions positive for white spot disease
(WSD). The presence of WSSV within the UK food market was venfied by means of nested PCR
performed on samples collected from a small-scale survey of supermarket commodity shrimp. Pas-
sage trials using inoculum derived from commodity shnimp from supermarkets and delivered by
imjection to specific pathogen-free Pacific white shiimp Lifopenaeus vannamen led to rapid moz-
tality and pathognomonic signs of WSD in the shnmp, demonstrating that WSSV present within
commodity shnmp was viable. We exposed a representative European decapod crustacean, the
European lobster Homarus gammarus, to a single feeding of WSEV-positive, supermarket-derived
commaodity shrimp, and to positive control matenal (L. vanname: infected with a high dose of
WESV). These trials demonstrated that lobsters fed positive control (high dose) frozen raw prod-
ucts succumbed to WSD and displayed pathognomonic signs associated with the disease as deter-
mined by means of histology and transmission electron microscopy. Lobsters fed WSSV-positive,
supermarket-derived commodity shrimp (low dose)] did not succumb to WSD (no martality or
pathognomonic signs of WSD) but demonstrated a low level or latent infection via PCR. This study
confirms susceptibility of H gammearus to WSSV via single feedings of previously frozen raw
shrnimp products obtained directly from supermarkets.



Table 1. Commodity shrimp tested for presence of white spot syndrome virus (WSSV) by nested PCR

Species Origin Source and description Nested PCR (% positive)
Lifopenaeus vannamel Ecuador Supermarket: headless, shell off 65
L. vannamei Honduras sSupermarket: headless, shell off 80
Penaeus monodon Indonesia Supermarket; headless, shell off 0
L. vannamei Thailand Supermarket; headless, shell off 5
P. monodon Thailand Supermarket; headless, shell off 0
P._monodon Vietnam Supermarket; headless, shell off 100
P. monodon Bangladesh Market; whole animal 0
P. monodon Bangladesh Market; whole animal 0
P. monodon Bangladesh Market; headless, shell on 0
L. vannamei Brazil Market; whole animal 0
L. vannamei China Market; headless, shell on 0
P. monodon India Market; whole animal 0
P. monodon Indonesia Market; whole animal 0
L. vannamei Indonesia Market; whole animal 0
Fartantepenaeus notialis Senegal Market; headless, shell on 0
P. monodon Vietnam Market; headless, shell on 20
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Mecanismos identificados para a transferéncia potencial de virus
em produtos congelados importados para populagoes domésticas
de estoques de camarao cultivado ou selvagem.

- A liberacdo de residuos liquidos ou sdlidos nao tratados de
plantas de importacao e processamento de camarao diretamente
para as aguas costeiras,

- Eliminacdo inadequada de residuos sélidos de camarao.
Importando e processando em aterros, nos quais o lixo esta
acessivel para gaivotas e outras aves marinhas,

— O uso de camardao importado
como isca por  pescadores
esportivos.




Consideracoes sobre a carga viral

Cabeca inteira: ~¥2.5 x 107 copias  Cauda inteira: ~1.2 x 107 cépias

Musculo da cauda
descascada mais
intestino: ~3.4 x 107

copias

Casca e pledpodos
~4.8 x 108 copias

Figura 1 - Principais partes do camarao e respectivas cargas virais considerando uma
infeccao severa pelo virus causador da sindrome da mancha branca (WSSV). Os niumeros
correspondem ao numero de cdpias do DNA viral em um micrograma de DNA total
extraido de cada uma das partes do camardao (adaptado dos dados revisados por
Oidtmann e Stentiford, 2011).



Consideracgoes sobre o tipo de material genético viral

CHAPTER 2.2.4.
ssRNA virus!!!
TAURA SYNDROME
Altas taxas de
mutacao!
1. Scope
Taura 53.rndrume {TS] |5 & virus dusease cuf penaem shrlmp ::aused by mfectlon mth Taura syndmme virus [TS'U'} (3,
T 1
path 2.3.2. Prevalence
and ¢
for TS In regions where the virus is enzoofic in farmed stocks, the prevalence of TSV has been found in various
Vertics surveys to range from 0 to 100% (5, 24, 25).
2,

2.3.3. Geographical distribution

TS is widely distributed in the shrimp-farming regions of the Americas and South-East Asia (4, 5, 8, 19,
27, 28, 37, 45, 56, 58, 63).

The Americas: following its recognition in 1992 as a distinct disease of cultured P. vannamef i

(6. 23), TS spread rapidly throughout many of the shrimp-farming regions of the Americas Nroog
shipments of infected PL and broodstock (5, 7, 19, 27, 28). Within the Western Hemisphere, TS and TSV
have been reported from virtually every penaeid shrimp-growing region in the Americas and Hawaii (1, 5
53). TSV is enzootic in cultured penaeid shrimp stocks on the Pacific coast of the Americas from Peru to
Mexico, and it has been occasionally found in some wild stocks of P. vannamei from the same region (31,
34). TSV has also been reported in farmed penaeid stocks from the Atlantic, Caribbean, and Gulf of
Mexico coasts of the Americas, but it has not been reported in wild stocks from the these regions (19, 27,
28, 30).

Asia TSV was Inlr::duned mtn Ehmese Talpel in 1999 wnlh mfecteﬂ |r'I'|[:u::r‘lEl.‘J Pac:lﬂc whrte shnmp
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Fitness and virulence of an ancestral White Spot Syndrome
Virus 1solate from shrimp

Hendrik Marks, Josyanne J.A. van Duijse, Douwe Zuidema,
Mariélle C.W. van Hulten !, Just M. Vlak*

Laboratory of Virology, Wageningen University, Binnenhaven 11, 6709 PD Wageningen, The Netherlands

Recerved 13 November 2004: received in revised form 29 December 2004 accepted 10 January 2005
Available online 5 February 2005

Abstract

White Spot Syndrome Virus, the type species of the virus family Nimaviridae, 1s a large dsDNA virus infecting shrimp and other crustaceans.
Genomic analysis of three completely sequenced WSSV isolates identified two major polymorphic loci, “variable region ORF14/15” and
“variable region ORF23/24”. Here, we characterize a WSSV 1solate originating from shrimp collected in Thailand in 1996 (TH-96-II). This
isolate contains the largest WSSV genome (~312kb) identified so far, mainly because of its sequences in both major polymorphic loci.
Analysis of “variable region ORF14/15” suggests that TH-96-IT may be ancestral to the WSSV 1solates described to date. A comparison
for virulence was made between TH-96-I1 and WSSV-TH, a well characterized isolate containing the smallest genome (~293 kb) identified
at present. After injection of the isolates into Penaeus monodon the mortality rates showed that the median lethal time (LTs) of TH-96-1T
was approximately 14 days, compared to 3.5 days for WSSV-TH. When both isolates were mixed in equal amounts and serially passaged in
shrimp, WSSV-TH outcompeted TH-96-1T within four passages. These data suggest a higher virulence of WSSV-TH compared to TH-96-I1.
The molecular basis for the difference in virulence remains unclear, but a replication advantage of the 19 kb smaller WSSV-TH genome could
play a role.
© 2005 Elsevier B.V. All rights reserved.

Keywords: White Spot Syndrome Virus; WSSV common ancestor; Polymorphic loci; Competitive fitness; Virulence
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Virulence and genotypes of white spot syndrome virus
infecting Pacific white shrimp Litopenaeus vannamei in
north-western Mexico

J Ramos-Paredes’, J M Grijalva-Chon® and J C Ibarra-Gamez'

1 Laboratorio de Analisis de Sanidad Acuicola, Departamento de Ciencias Agronomicas y Veterinarias, Instituto
Tecnologico de Sonora, Ciudad Obregon, Sonora, México
2 Laboratorio de Ecologia Molecular, Departamento de Investigaciones Cientificas y Tecnologicas, Universidad de

Sonora, Hermosillo, Sonora, México

were evident. Using mortality data, the four WSSV

strains grouped into three virulence levels. The

Mx-F strain (intermediate virulence) and the Mx-C
strain (high virulence) showed more genetic differ-
ences than those observed between the Mx-G (low-
virulence) and Mx-H (high-virulence) strains, in
ORF94 and ORF125. The application of high-
viral-load inocula proved useful in determining the
different virulence phenotypes of the WSSV strains

from the Eastern Pacific.
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About the Journal

ABSTRACT:. White spot syndrome virus (WSSY) is highly pathogenic to penasid shrimp and has caused significant

sers gconomic losses in the aguaculture industry around the world. During 2010 to 2012, WS35V causad severe mortalities in

DAG Specisls cultured penaeid shrimp in Saudi Arabia, Mozambique and Madagascar. To investigate the origing of these WSSV, we

D0 Forthcoming performed genotyping analyses at 5 loci: the 3 open reading frames (ORFs) 125, 94 and 75, each containing a variable
ESEP number of tandem repeats WNTR), and deletions in the 2 variable regions, VR14/M15 and VRE23/24. We categorized the
ESR W3SV genotype as {Nyos, Ngg, N7g, AX 4445, AXoaimgt where N is the number of repeat units in a specific ORF and AX is
SEDAC the length (base pair) of delefion within the variable region. We detected 4 WSSV genotypes_which were characterized by
S:i'::rli::s For Authars a full-length deletion in ORF24/95, a relatively small ORFTS and one specific deletion length in each variable region. There
Subs cripion Informtion 2017 are Z closely related genotypes in these 3 countries: {6425, delgg, 375, A30504415. 41097123241 @nd {7425, delgy, 37s.
Subscripticn Information 2043 MEOE0 4515, A109T15004), Wwhere del is the full-length ORF deletion. In Saudi Arabia, 2 other related types of WSSV were
;EF'“E-:' Use also found: {6425, T4, 375, ABDE0 4545, A1087 100248 ANd {By2s, 1304, 375, ABDED 455, A1097 15204} The identical patterns

PEM ACCESS

of 3 loci in these 4 types indicate that they have a common lineage, and this suggests that the W33V epidemics in these 3
countries were from a common source, possibly the environment.
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GENOTYPING OF WHITE SPOT SYNDROWMIE VIRUS (WSSV)
AND INFECTIOUS HYPODERMAL AND HEMATOPOIETIC
NECROSIS VIRUS (IHHNV) IN ECUADORIAN CULTURED
SHRINP

P < R

The phylogenetic analysis of the Ecuadorian IHHNV samples and viral isolates from other shrimp producer
countries showed that the Ecuadorian isolates were classified in the infectious IHHNV group and suggesting
the presence of different genotypes circulating within the country. On the other hand, vanable number of
tandem repeat (WVNTR) analysis of ORF24 for the WSSV genome also showed high levels of genetic variation

with distinct numbers of repeat units (RUs) of VNTRs (Table 1). The comparison of the vaniable region
ORF14/15 showed variable length for the presence of indels in the Ecuadorian samples. We found novel
strains of W55V with a unique insertion in comparison with WSSV isolates from other shrimp producer
countries.
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Genotyping of white spot syndrome virus (WSSV)
geographical isolates from Brazil and comparison
to other isolates from the Americas

Isabel C. Muller!'?, Thales P. D. Andrade!, Kathy F. J. Tang-Nelsonl,
Maria R. F. Marques®*, Donald V. Lightner!

‘Department oi Veterinary Science and Microbiology, University of Arizona, 1117 E. Lowell, Tucson, Arizona 85721, USA

2[}e1:nart.alment{1n de Bioguimica, CCB, Universidade Federal de Santa Catarina, Campus Universitario, Trindade,
Floriandpolis, Santa Catarina 88049-970, Brazil

markers for genotyping. WSSV-infected shrimp Litopenaeus vannamei were collected in 2 Brazilian
regions (Santa Catarina and Bahia) from 2005 to 2008. DNA was extracted and PCR of the variable
regions was performed, followed by sequencing. All Santa Catarina samples showed the same num-
ber of repeats for the minisatellites analyzed. Bahia samples showed a different pattern for the
regions, indicating that there are at least 2 different WSSV genotypes in Brazil. Both Brazilian isolates
have an 11453 bp deletion in ORF 23/24 when compared with WSSV-TW (Taiwan), which has the

full sequence for this locus. The Brazilian WSSV isolates were compared with WSSV isolates from
23
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Pm alternative set of oligonucleotide primers for WSSV genotyping

Jéssica M. P. Pereiral-?; Emilia N. V. de Souza 1-2; Jéssica R. B. Candido 1-2:; Marcia D.
A. Dantas 1%; Allan R. D. Nunes !-*; Karina Ribeiro %; Darlio I. A. Teixeira 2; Daniel C.

F. Lanzal?

1 - Laboratorio de Biologia Molecular Aplicada, Universidade Federal do Rio Grande
do Norte, Natal, RN, Brazil.

2 - Escola Agricola de Jundiai, Universidade Federal do Rio Grande do Norte, Macaiba,
RN, Brazil.

3 - Programa de P6s-Graduacdo em Bioquimica, Universidade Federal do Rio Grande

do Norte, Natal, RN, Brazil.



Variantes virais no estado do RN — WSSV
Dados preliminares do nosso grupo

Sul do RN Norte do RN
M 1 2 3 4 5 6 (C C+ M 3 2 3 K 5 G GF
800pb_ :; v A 800pb_ : >
500pb_ 0 y ’ — 500pb__ -‘“ — o
.“ .
800pb._ . 300pb_
500pb_ -% — w—e . 500pb._ W — - .

A variabilidade genética no estado do RN é menor
qgue a observada em outras regioes do mundo.
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Recombinacao entre genomas virais.
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Laboratorio de Biologia Molecular Aplicada

Identificacdo molecular de patégenos, bioinformatica e inovacao

— Foi criado em 2012 tendo como um dos principais objetivos estudar
0S principais virus que acometem a carcinicultura;

—>Trabalha atualmente com a caracterizacdo de variantes virais, estudo
da biologia dos virus (virologia molecular) e desenvolvendo métodos
para identificacao molecular de virus de interesse econdmico;

—>Foi o primeiro grupo brasileiro a sequenciar os genomas dos virus
IMNV e PstDNV (IHHNV) e WSSV;

- Tem como objetivo desenvolver métodos para deteccdo de
patdogenos a baixo custo, para implementacao no ambiente industrial
(laboratdrios de PLs, beneficiamento, manejo).
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Atualmente temos sistemas desenvolvidos
para deteccao de:

1. Penaeus stylirostris densovirus - PstDNV
2. Infectious Myonecrosis Virus - IMNV
3. White Spot Sindrome Virus - WSSV

- Os sistemas estdo adequados a deteccao de variantes virais que
ocorrem no Brasil e em outras partes do mundo.



Desenvolvimento do sistema Molbit® para gerenciamento
de analises moleculares visando reduc¢ao de custos

@ www.molbit.com.br

ma@Lbit

% LOGIN

Simplificando a implementacao de
analises moleculares em seu
laboratdrio ou empresa. WW

A identificacdo pelo DNA & a melhor alternativa para
deteccdo de microorganismos e identificacdo individual,
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maeLbit

melhoramento genético. A plataforma Molbit é a primeira = = =

podendo ser aplicada também em programas de

iniciativa genuinamente brasileira que tem como proposta
simplificar e dinamizar a implementacao de analises
moleculares, por meio da gestao integrada de insumos e
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analises.




Parceria Universidade e Empresa

Projeto de extensao PJ 653-2016 — UFRN/FUNPEC - Identificacdo

de patégenos que acometem a carcinicultura

oOUnsEwheE

Consultoria em analises moleculares;

Identificacao das variantes virais que ocorrem nas fazendas;
Estudos de viruléncia x variabilidade genética;
Desenvolvimento de estratégias para o controle de doencas;
Adaptacao de tecnologias para insercao no sistema produtivo;
Auxilio no programa de melhoramento genético.
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Laboratério de Biologia Molecular Aplicada
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Laboratoério de Biologia Molecular Aplicada

Identificacdo molecular de patégenos, bioinformatica e inovacao
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