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* Dogs in the environment — shedding disease

* People in the environment — shedding disease
 Cats in backyards

* Release of pets into wildlands

New Emerging Infectious diseases

* White nosed syndrome

 RHDV?2 - Rabbit Hemorrhagic Disease Virus serotype 2 (in Southern California)
e Turtle shell fungus

* Snake fungal disease
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Virome of Bat Guano from Nine Northern California Roosts
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IMPORTANCE Characterizing the bat virome is important for understanding viral di-
versity and detecting viral spillover between animal species. Using an unbiased meta-
genomics method, we characterize the virome in guano collected from multiple
roosts of common Northern California bat species. We describe several novel viral
genomes and report the detection of viruses with close relatives reported in other
bat species, likely reflecting cross-species transmissions. Viral sequences from well-
known carnivore and rodent parvoviruses were also detected, whose presence are
likely the result of contamination from defecation and urination atop guano and
which reflect the close interaction of these mammals in the wild.




TABLE 1 Summary of guano samples used in this study

California county Collection date Name? Primary bat species®? No. of samples® Estimated no. of animals?
Bat roosts
Marin February 2020 CR1 Corynorhinus townsendii 1* —300
February 2020 CR2 Corynorhinus townsendii 1* ~500
February 2020 MR1-A Myotis yumanensis 1* =100
June 2020 MR1-B Tadarida brasiliensis 10 =100
June 2020 UR Myotis yumanensis 10 =100
Yolo June 2020 TR1 Tadarida brasiliensis 10 =1,000
Sacramento June 2020 TR2 Tadarida brasiliensis 10 =>100,000
June 2020 TR3 Tadarida brasiliensis 10 =1,000
June 2020 TR4 Tadarida brasiliensis 10 =1,000
Individual bats®
Marin February 2020 MB Myotis californicus and Myotis yumanensis 5

“Roost name,
bSpecies found in each roost.

<No. of samples refers to the number of individual vials filled (an asterisk [*] indicates that many guano samples from the same roost were collected and mixed into

one larger jar) from guano piles. For other roosts, 10 smaller guano samples were pooled prior to processing.

dEstimated total size of the colony.

eFor individual bat samples, guano samples were collected from free-flying individual bats captured during a field study.




CRI1 CR2 MR1-A MRI1-B UR TR1 TR2 TR3 TR4 MB
Adenoviridae

1 |
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Circoviridae/CRESS [ | I—
Coronaviridae
Herpesviridae
Papillomaviridae
Parvoviridae
Picobirnaviridae
Picornaviridae
Polyomaviridae
Reoviridae
Retroviridae
Alphatetraviridae =~
Ascoviridae
Baculoviridae
Bidnaviridae I [ |
Carmotetraviridae | .
Dicistroviridae =
Genomoviridae | [ [ [ ——
Hytrosaviridae
Iflaviridae — — [
Iridoviridae —
Metaviridae _ |
Nodaviridae =~ [—
Nudiviridae | I i
Peribunyaviridae =~
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Polycipiviridae [
Polydnaviridae
No. of families 22 11 24 10 11 5 7/ 8 7 7

Mammalian viruses

Insect viruses

Viral abundance (RPM) Low @ 7 High

FIG 2 Summary of the bat-associated viruses. All viral families identified from the 10 bat guano samples with E
scores of <1079, Only those eukaryotic viruses that could potentially infect mammals or insects are shown. Heat
map was used to indicate the viral abundance (calculated as reads per million [RPM]), and RPM was displayed in
log,, of each family. The numbers of viral families detected from each guano sample are listed at the bottom.



TABLE 2 Viral sequences that share high similarity with those of known viruses

GenPept or Total
GenBank No. of length
Virus hite accession no.? Sample origin Countrys E value Identity (%) contigs/reads (bp) Roost
Bat calicivirus A10 AWK23451 P. subflavus USA 8E—58 100% 1 284 TR4
Bat circovirus POA/V AlX11629 M. molossus/T. brasiliensis  Brazil 2E—-78 93.4% 1 369 TR1
Bat hepatovirus YP_009505614 Coelura afra Ghana 1E—23 93.9% 1 150 CR1
Bat mastadenovirus AWTS7880 Mpyotis emarginatus Spain 8E—61 96.8% 1 289 MR1-A
Bat mastadenovirus G YP_009325345 Corynorhinus rafinesquii USA ~1E—39 to 2E-68 ~931t097.2 2 757 MR1-A
Bat bocaparvovirus AlF74240 Mpyotis pequinius China ~1E—41 to 4E—51 ~0928 to 976 2 462 MR1-A
Bocaparvovirus sp. AYG97822 Rodents China ~JE—47 to 9E—68 ~93.7 to 98.7 3 812 MR1-B
Canine parvovirus 2 - Carnivores * 0 100 2 549 TR4
Bocaparvovirus 1 AUD40074 Himalayan marmot China ~6E—57 to 3E—97 93910 968 2 743 MR1-B
Mouse kidney parvovirus NC_040843 Mus musculus Australia/USA ~1E—-177 t0o 0 ~97.5 to 986 4 2,063 MRI1-A
Myotis myotis bocavirus 1 YP_009508788 Myotis myotis China ~8E—24 to 1TE—-53 ~91.4 10 93.7 2 452 MR1-A
Porcine bocavirus 1 AEMA43610 Pig * 1E—30 91.20 1 251 MR1-B
Bat polyomavirus AlF74282 Rhinolophus ferrumequinum China 4E—42 94.50 1 221 UR
Gammapapillomavirus 11 ATQ38341 Human USA 1E—46 100 1 225 CR1
Peromyscus papillomavirus 1 YP_009508760 Peromyscus (deer mouse)  USA ~6E—10 to 2E—101 916 to 100 3 834 UR
Human rotavirus A AlE45278 Human * 1E—45 95.0 1 245 MR1-A
Rotavirus H - Pig * ~1E—18 to 4E—76 ~93.7to 100 9 2,000 UR

a\firus hits from NCBI database that shared high identity to the viral contigs/reads in this study.

bA dash (-) indicates that the sequence shared the same identity (%) with multiple reference genomes.
<An asterisk (*) indicates that the reference sequence could be found in multiple locations.



