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Distinct Lineage of Vesiculovirus from Big
Brown Bats, United States
Technical Appendix

Materials and Methods
Sample collection and viral metagenomic sequencing

In 2008, >500 bats associated with possible human exposure were submitted to the
Maryland Department of Health and Mental Hygiene State Laboratory for the postmortem
diagnosis of rabies by direct fluorescent antibody assay. The carcasses of the bats negative for
rabies were kept frozen at 80°C. A total of 120 bats were selected for necropsy, including 30
individuals for each of the following categories: juvenile male, juvenile female, adult male and
adult female. The lungs and livers were dissected from the bats and pooled for virus purification
and metagenomic sequencing according to previously described protocols (1,2). In short, virus
particles were purified from the tissues using homogenization, filtration and nuclease treatment.
Purified viral RNA was amplified with random primers using the TransPlex Whole Transcriptome
Amplification kit (Sigma-Aldrich) according to manufacturer’s instructions. The resulting shotgun
libraries were sequenced using 454 pyrosequencing with GS FLX+ Titanium, as well as Solexa
Illumina sequencing. A total of 100 thousand pyrosequences and 13.5 million Illumina sequences
were generated. Sequences were trimmed and those sharing at least 95% nucleotide identities over
35 bases were assembled into contigs (3). Assembled contigs were compared to the GenBank
non-redundant protein database using BLASTx with an E-value cutoff of 104 (4).
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Complete genome sequencing

The complete genome of the American bat vesiculovirus (ABVV) was obtained by Sanger
dideoxy sequencing of PCR products obtained using combinations of primers designed throughout
the genome (Technical Appendix Figures 1 and 2) and the 5 and 3 extremities were obtained
using Rapid Amplification of cDNA Ends (RACE). PCR primers were designed from
metagenomic contigs using PRIMER3 (5). PCRs were performed using LA Taq (Clontech) with
reagent concentrations according to the manufacturer’s instructions. PCR reactions were carried
out with a “universal touch-down PCR” suitable for the melting temperatures of all primers, as
follows: 95°C for 5 min, 45 cycles of [94°C for 1 min, 58°C minus 0.2°C per cycle for 1 min, 72°C
for 1 to 5 min], followed by 72°C for 10 min. Amplicons were sequenced to their entirety by
Sanger sequencing. The 5 and 3 genome extremities were amplified using RACE amplification
kits (Invitrogen) according to the manufacturer’s instructions and previously described protocols
(4).
To determine the relationship of ABVV to other rhabdoviruses, a phylogram was created
based on the amino acid sequence encoded by the nucleoprotein (N), polymerase (L) gene, as well
as the five gene concatenated alignment. The deduced amino acid sequences were aligned using
Mafft 5.8 (6) with the E-INS-I alignment strategy and previously described parameters (4,7).
Bayesian inference trees were constructed using MrBayes (8). The Markov chain was run for a
maximum of 1 million generations, with a stopping rule implemented so that the analysis would
halt when the average deviation of the split frequencies was less than 0.01%. Every 50 generations
were sampled and the first 25% of mcmc samples were discarded as burn-in. Mid-point rooting
was conducted using MEGA (9).
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Specific reverse transcription PCR (RT-PCR) for ABVV and consensus RT-PCR for mammalian
vesiculoviruses

RNA was extracted from the liver and lung tissues of 60 bats using the QIAamp
MinElute Virus Spin kit (Qiagen). cDNA was generated from the sample RNA using the
SuperScript III reverse transcription (RT; Invitrogen) with 100 pmol of random hexamer primer,
10 pmol of each dNTP, 10 µL of RNA, 1 µL buffer, 5mM DTT, 1 µL of RiboLock RNase Inhibitor
(Fermentas), and 200 units of RT enzyme following the manufacturer’s instruction. PCR primers
ABVV-AF (56333 CGACCTGATGAGAGTGGTGA 3) and ABVV-AR (5
6795

AGTCGGGAGTTGATCATTGG 3) were used in PCR reactions targeting the polymerase

gene of ABVV, producing an amplicon of 463 nt. The PCR reaction (containing 1 µM of each
primer, 200 µM dNTPs, 1 U RedTaq DNA Polymerase (Sigma-Aldrich), 1X Red Taq Reaction
Buffer, and 5 µl of target DNA in a 50 µl reaction) was carried out with the touch-down PCR
conditions described above for genome completion. Amplicons were analyzed by ethidium
bromide gel electrophoresis.
For the mammalian-vesiculovirus-consensus PCR, two pairs of degenerate PCR primers
were designed based on the sequence alignment of the polymerase gene of formally classified
mammalian vesiculoviruses (Figure 1 in main text; Technical Appendix Figure 3). Primers
VesiConAF (5KCDGAYAARAGYCAYTCVATGA 3) and VesiConAR (5
TGNGCNACDGTNARDGCATT 3) were used for the first round of PCR. VesiConBF (5
GGNMGRTTYTTYTCHYTDATGTC 3) and VesiConBR (5
TCHGCNGAYTGCATNGTYTCA 3) were used for the second round of PCR with 2.5 µl of the
first round PCR product The LA Taq reaction composition and touch-down PCR was performed as
described above.
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Technical Appendix Figure 1. Location of the primers used in this study relative to the American bat
vesiculovirus.
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Technical Appendix Figure 2. Sequences of the primers used in this study. IUPAC nucleotide ambiguity
codes were used for the degenerate primers.
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Technical Appendix Figure 3. Bayesian inference tree based on the polymerase (L) gene depicting
relationships among the members of the family Rhabdoviridae.
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