Screening for Frog Virus 3 in Frog Genera from Gabon, Africa
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Abstract Methods Results

Ranaviruses are a genus within the family Iridoviridae. These are large double- 5\
stranded DNA viruses that infect fish, reptiles, and amphibians. Pathogenicity of infection R N .
poses a significant threat to amphibian and fish aquaculture industries, as well as the N T Y 4
preservation of endangered species. There is a need to better understand these viruses
and their distribution world-wide. We have collaborated with Dr. Bryan Stuart (North
Carolina Museum of Natural Sciences) to acquire a large number of DNA samples

Skin swabs were taken from several frog genera. We received

DNA that was purified from these samples. A reaction mixture

containing the template DNA sample, DNA primers specific for
the Frog Virus 3 Major Capsid Protein, and a polymerase master
mix was prepared. The polymerase master mix includes a A
temperature dependent polymerase, deoxynucleotide Afrixalus fulvovittatus Hyperolius tuberculatus Leptopelis aubryi

representing a variety of frog genera native to Gabon, Africa. The samples were isolated I trlphogir;fr;?;st,,rgggtsrf::&rssscg?(thge :’erearc;?]z' T\;VGML;Sned two Species IUCN Listing | Bd+ | FV3+ |Bd+/FV3+|Samples
from skin swabs and have previously been used to detect the fungal pathogen, Hyperolius cinnameoventris ’ J . ' Afrl:xalus fulvovittatu§ Not Threatened | 1 1 0 6
Batrachochytrium dendrobatidis. Using a quantitative Polymerase Chain Reaction assay SYBR TagMan ﬂﬁ:ﬁf :Igaeg?ergeX's mg: $2£§2§222§ 1 8 8 132
with primers specific to Frog Virus 3, we have tested for the presence of this virus. Frog ] T Artholeptis species A Not Threatened | 1 0 0 6
Virus 3 is the prototypical member of the Ranavirus genus. It shares genetic similarity i ] Chiromantis rufescens Not Threatened | 3 0 0 g
with other members in the genus and has been detected in all classes of species known The qPCR mixture is heated to 95 degrees Conraua crassipes Not Threatened | 1 0 0 7
to be infected by these viruses (fish, reptiles, and amphibians). We will compare our Celsius and the double stranded DNA Hyperolius bolifambae Not Threatened | 0 0 0 3
findings on the presence of Frog Virus 3 with previous data on occurrence of molecules are melted into single strands ) 4 Hyperolius cinnamomeoventris | Not Threatened | 0 0 0 /
Batrachochytrium dendrobatidis. While Ranavirus has been previously detected in a frog T T T ITTT 77 T T T ITTT 77 Pporo s o68aI> T enee . .
species in Africa, this is the first study specifically screening for Ranavirus in frog genera Hyperolius tuberculatus Not Threatened | 1 1 0 4
in Gabon. Due to presence of Ranavirus in neighboring Cameroon, we hypothesize that NN R AR NN R AR tgﬁp’iggzg ill:ll'gz{e}zllllinoron sg: iﬂ:g:tg;:g ? ; (13 533
Frog Virus 3 will be detected in at least one of the frog genera that we are screening. The gPCR mixture is cooled and Leptopelis species C Not Threatened | 2 2 1 5
DNA primers (red) anneal Leptopelis zebra Near Threatened| 0 1 0 4
. specifically to nucleotide sequences v Opisthothylax immaculatus Not Threatened| O 1 0 2
I nNtro d uction on the template DNA strands Petropedetes palmipes Endangered 2 1 0 5
1 AR AR R AR RR R RERRRRRRRRRREN AR Phlyctimantis leonard Not Threatened | 0 0 0 4
Ranaviruses are a member of the family | 5 = Ptychadena specigs A Not Threatened 1 2 0 6
N . ’ Scotobleps gabonicus Not Threatened | 2 0 0 4
nidoviridae, which are large double-stranded L Q il
DNA viruses. Their genome is packaged in SNRRRRNRNRARERAL eie] _ — ; 26 ; 12 - 2 ; 107_
The fluorophore (F) and quencher (Q) Table 1: qPCR Result Summary: Bd = Batrachochytrium dendrobatidis, F\V3 = Frog Virus 3, [IUCN =

an internal membrane which is then The gPCR mixture is heated International Union for Conservation of Nature

surrounded by a capsid structure. The
virions can be either enveloped or non-
enveloped, both are infectious however.

are attached to an oligonucleotide
probe, the quencher keeps the fluor
from being excited and light being
emitted, the oligonucleotide binds
specifically like the DNA primers

again and the polymerase (Pol)
binds to the primers and creates
complimentary strands to the
preexisting template

Naked virion Enveloped virion T=147

The host range of Iridoviridae and
subsequently Ranaviruses include fish,

amphibians and reptiles. Therefore, they
pose a threat to not only endangered
species but also aquaculture industries.

Pol Pol 3 = Opisthothylax immaculatus
QT T
HEARRRRRRRRRREERENNNANY | ] HERRRREENNNN ] nne

The polymerase will break apart C O n C I u S i O n S

nucleotides in front of it as it creates et
v the new complimentary strands. As it Equatorial

SYBR green fluorescent dye
(SYBR) binds non-specifically to
double stranded molecules in the
reaction mixture allowing it to be
excited and to emit light

Frog Virus 3 was detected in 12 of the 107 samples that

we screened. This is the first instance of detection of

Jibrevile — Ranavirus in Gabpn. The map below shows the locations

'Gabon where the Frog Virus 3 positive samples were collected.
One point is equal to one or more positive samples.

Cameroon

degrades the probe it separates the Ss0 Tots

iInteraction between the quencher and
the fluor, allowing the fluor to emit light

Countries highlighted in purple indicate where

, : | South Atlantic ____ ___
Ranaviruses have been detected in the world. As @ e O Eaeeriel
. . . . \ Gui’neé )
seen on the map they have a worldwide distribution R/
with presence on 6 out of the 7 continents. In many of @YB§ . . .
| ' While we cannot confirm infection

the countries not highlighted there have not been
from the samples, presence of Frog

studies to detect these viruses. TS Virus 3 in these samples further
@ 7N extends the known global distribution
N A
- v of Ranaviruses. Given the high
Equa/tﬁ ol Cameroon Fluorescence is measured by a quantitative R sensitivity and specificity, the TagMan
Guinea Thermocycler and indirectly measures the number ——— | assay outperformed the SYBR green Ea&
As seen on the map above there is only one country in Sao Tomé 4, of molecules of double-stranded DNA in the mixture. assay as a tool for environmental ‘
Africa where Ranaviruses have been detected, this is S Principe g libreville Congo The steps above are repeated 39 times and if DNA ) /) /) sampling for Ranaviruses.
Cameroon. By collaborating with Dr. Bryan Stuart (North Gabon is present in the original reaction mixture | 10
Carolina Museum of Natural Sciences) we obtained a fluorescence will increase as the number of double S/ ey A C k NOW I e d emen t S
large number of DNA samples isolated from skin swabs | stranded DNA molecules increase. S R g
from several frog genera in neighboring Gabon. SOUthAegimc Dr. Matthew C. Allender, University of lllinois — gPCR Primers and Standard
SYBR Standards TagMan Standards Dr. Bryan Stuart, North Carolina State University — Skin Swab DNA
45.00 * FV3 Standard ;‘ZSZ o V3 Standarg Dr. Jacques Robert, University of Rochester — FV3-GFP Virus

Frog Virus 3 is the prototypical member of the Ranavirus el i s FHM :) R ::;F(H)M ;
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species known to be infected by these viruses (fish, 10.00 ear (Vs Siandard) 1000 /= 38070+ 40009 quantitative PCR for detection of frog virus 3-like virus in eastern box turtles (Terrapene

reptiles, and amphibians). oo Q| carolina carolina). J Virol Methods, 2013. 188(1-2): p. 121-5.
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we hypothesize that Frog Virus 3 will be detected in at As seen in the standard curves above, the SYBR green assay gave a high non-specific (1): p. 116-20,
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