RAPID AND SENSITIVE DETECTION OF OSTREID HERPESVIRUS (OsHV-1) IN OYSTER SAMPLES BY REAL-TIME PCR

Herpes and herpes-like virus infections have been reported in various marine mollusc species
associated with high mortality rates. Specific diagnostic tools have been developed based on
conventional PCR techniques or in situ hybridisation. We developed a real-time PCR assay for rapid,
sensitive and quantitative detection of OsHV-1. The new assay utilised SYBR® Green chemistry with
specific primers C9/C10, B3/B4, Gp4/Gp7 targeting three different regions. The assay was applied
successfully to rapid diagnosis (100min) of OsHV-1 in different developmental stages and tissue
samples of Crassostrea gigas. The quantitative data that will emerge in future using the new assay
will illuminate aspects of pathogenesis, in particular the viral loads in asymptomatic oysters and the
kinetics of infection in specific target tissues.

Herpesvirus infections have been associated with high mortality in the larvae and spat of oyster,
and other species (clams, scallop, abalone). The virus isolated from infected C. gigas larvae has
been classified as a member of the family Herpesviridae under the species name Ostreid
herpesvirus 1 (OsHV-1). Routine detection of OsHV-1 is performed by conventional PCR, (Renault
and Arzul, 2001; Friedman et al., 2005). In addition, a semi-quantitative assay has been developed
based on competitive PCR (Renault et al., 2004). Real-time PCR would overcome the disadvantages
of conventional PCR and render key epidemiological questions tractable, with considerable
practical outcome. We present the development of a new diagnostic tool based on SYBR® Green
chemistry real-time PCR method to detect and quantitate OsHV-1 (and OsHV-1 variant) in C. gigas.

REAL-TIME PCR : Three sets of OsHV-1 specific primers were assessed.  The primer pairs B ,/B,,
C,/C,, and Gp ,/Gp- yielded PCR products of 207, 197 and 85 bp, respectively. Amplification reactions

were performed using a Mx3000 Thermocycler sequence detector (Stratagene) with 96 microwell
plates. Each well (25 pL) contained 5 pL of extracted DNA (tested sample) or OsHV-1 genomic DNA
(positive control, standard), 12.5 pL of Fullvelocity® Master Mix (hot start DNA polymerase,
Stratagene), 2.5 yL of each diluted primer (2uM) and 2.5 pL of distilled water. Thermal cycle
conditions included amplification steps plus melting temperature (Tm) curve step. All Real-time PCR

tests were performed in triplicate. The real-time PCR was based on SYBR® Green chemistry and
absolute quantitation of copies of OsHV-1 DNA (copies/uL) using a standard curve based on serial
dilutions of purified genomic viral DNA.

PCR : Single PCR were performed using C2/C6 primer set acc  ording Renault et al, 2000.

OYSTER SAMPLES : Samples were C. gigas from various locations in France. DNA was
extracted using a commercial kit (QIAgen - Qiamp tissue mini kit ®). Prior to analysis, sample DNA
concentration was adjustedto4 ng/ L.

PRIMER SETS VALIDATION : (figl1-2)
* Primer pairs, C9/C10, B3/B4, Gp4/Gp7, were validated, yielded :
PCR Efficiency 90%< E >110% ; R2~ 0,99 ; Slope -3,5<S>-3,3.

SPECIFICITY : (fig3)
* Melting curves of the amplified fragments generated by primer sets
presented a single peak: B./B, Tm=79,5 C; Gp,/Gp, Tm=75,6 C; Co,/C,, Tm =75,7 .C.

DYNAMIC RANGE (C9/C10) : (fig4)
10 copies to 5.10 °* DNA copies/ L.

COMPARATIVE SENSITIVITY : (figh & Tablel)
» Analytical sensitivity reached 2 viral DNA copies/ pL. Real-time PCR assay
was one hundred fold more sensitive than single PCR (C2/C6 primers).

OsHV-1 DIAGNOQOSIS : (fig7-8)
e Detection of OsHV-1 DNA and associated viral load was assessed In
uninfected and infected batches of larvae and spat.

e This PCR guantitative method was successfully used to detect and
guantify OsHV-1 DNA during productive infections in oyster larvae, seed
and spat, included during latency period.

* The increase of sensitivity allowed to detect more positive samples than
routine PCR, namely in case of asymptomatic samples (no mortality).

e Quantitative data will help in better understanding of the disease In
particular the kinetics of infection in specific target tissues.

 All the advantages of this new diagnostic tool should improve better
sanitary management
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RESULTS:

Dissociation curves of real-time PCR products

specificity, dynamic range

Fig4: Dynamic range using C9/C10 primers
A, 5 x 108 copies/uL; B, 2 x 10° copies; C, 4 x 10* copies; D, 8 x 102 copies; E, 1 x 10°
copies; F, 2 x 102 copies; G, 1 x 10! copies; H, no template DNA, or negative control (NTC)
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Fig5: Comparative Sensitivity PCR versus Real-time PCR
Conventional PCR using the C,/Cg4 primers, real-time PCR using the C4/C,, primers with OsHV-1
dilutions (copy/uL). Lane 1: size markers. Lanes 2-8: PCR products from conventional PCR (710 bp).
Lanes 15-20: real-time PCR products, expected amplicon size 197 bp.
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Fig7: Viral load kinetic during a larval
OsHV-1 outbreak
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Fig8: Viral load kinetics in alive oysters during an herpesvirus
outbreak and associated mortality in C. gigas , 6 month old
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