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Parvoviridae
Parvoviruses are single stranded DNA viruses with small genomes (4-6kb). There are several genera within the Parvovirinae subfamily capable of infecting vertebrates (1). Members of the genus Dependoparvovirus require other viruses as ‘helper’ viruses for replication, and thus adenovirus-associated viruses (AAV) are often found co-infecting with adenoviruses. Few studies have identified bat-associated parvoviruses, though of these, many have grouped with dependoparvoviruses. Overall, a large genetic diversity of bat-associated parvoviruses have been documented, with few sharing phylogenetic similarity to viruses circulating in domestic farm animals (2).
	A number of contigs assigned as parvoviruses were obtained from the Neoromicia virome and the phylogeny constructed with two overlapping contig regions aligning to the capsid gene are shown in supplementary S1 File Fig. A. The two overlapping contigs, BtParV/AAV/Neo/1306140 (494bp) and BtParV/AAVNeo/81231 (387bp), shared 80.9% nucleotide identity with each other and 65.2-84% nucleotide identity to members of the genus Dependoparvovirus. The similarities among dependoparvovirus sequences are greatest when compared to those from hosts closely related to the genus Neoromicia, such and Myotis (sharing 81.4-83.8% nucleotide identity) (2). Overall, similarities drop to below 45% when compared to members of the genera Tetraparovirus, Protoparvovirus and Parvovirus. This would be the first report of parvoviruses in African insectivorous bat species.
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S1 File Figure A

Papillomaviridae
Members of the family Papillomaviridae have circular, double stranded, DNA genomes, and often cause benign or malignant neoplastic masses in skin epithelium or mucosal surfaces in a number of vertebrate species (including bats) (3). Papillomaviruses were once considered highly species specific, though recent detections within a number of hosts have shown multiple polyphyletic lineages, suggesting that frequent interspecies transmission events occurred (4). Contigs of the L1 (capsid) and E1 (helicase) region were confirmed with manual inspection of BLASTn results (398bp and 277bp, respectively). The capsid region, which is often targeted in assays as it is generally well conserved, shared greatest pairwise similarities to unclassified bat papillomaviruses from Eptesicus serotinus (63-76.2% nucleotide identity), as well as to species in the genus Kappapapillomavirus (65.1% nucleotide identity) (S1 File Table A). The E1 region again shared greatest similarity to the another unclassified Eptesicus serotinus bat papillomavirus (79% nucleotide identity) (4), followed by between 66.2-66.5% nucleotide identity to bovine papillomaviruses from the genus Deltapapillomavirus and feline papillomaviruses from the genus Lambdapapillomavirus (S1 File Table B). Intensified surveillance within both the genus Neoromicia and other bat species in Southern Africa may identify a larger diversity of these viruses.

S1 File Table A: Pairwise similarities of a segment of the Papillomaviridae capsid gene inferred from distance estimations
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S1 File Table B: Pairwise similarities of a segment of the Papillomaviridae E1 gene inferred from distance estimations
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Accession Papillomavirus capsid as comparison Genus 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

1MF579871 BtPapillomaVNeo105335_RSA - 0.0250.0250.0240.0230.0240.0250.0240.0250.0250.0230.0240.0240.0240.0230.0230.0240.0240.0240.0240.0240.0240.0240.0230.0200.023

2KF017607 Bovine PapV type10 (MYP55) Xi 60.8 0.0040.0240.0250.0250.0260.0240.0250.0240.0250.0250.0250.0240.0240.0250.0240.0250.0240.0240.0240.0240.0240.0250.0250.025

3AB331651  Bovine PapV 10 Xi 61.3 99.5 0.0240.0250.0250.0250.0240.0250.0240.0250.0250.0250.0240.0240.0250.0240.0250.0240.0240.0240.0240.0240.0240.0250.025

4FJ492744 Canine PapV 6 Zurich lambda Lambda 63.0 59.7 60.0 0.0240.0240.0220.0230.0240.0250.0240.0250.0250.0250.0240.0250.0240.0230.0240.0240.0240.0240.0240.0240.0240.025

5JX885597 Eidolon helvum PapV 679786 Unclassified 65.0 62.7 62.9 62.0 0.0250.0240.0250.0260.0250.0250.0260.0250.0250.0240.0250.0230.0240.0230.0230.0240.0240.0240.0240.0240.024

6JX885601 Eidolon helvum PapV 18539 Unclassified 61.5 54.7 54.9 59.0 60.4 0.0240.0240.0250.0240.0240.0240.0240.0240.0250.0240.0240.0240.0240.0240.0240.0240.0240.0240.0240.025

7AF480454 Felis domesticus PapV Lambda 62.2 59.3 59.6 73.2 63.5 59.4 0.0240.0230.0240.0250.0250.0250.0240.0250.0240.0240.0230.0230.0230.0230.0230.0230.0250.0240.024

8JQ692938 Miniopterus schreibersii PapVTT20F Unclassified 67.2 55.6 55.9 63.8 64.4 61.7 62.9 0.0250.0250.0250.0250.0250.0240.0250.0240.0260.0250.0240.0240.0240.0240.0240.0250.0250.025

9JQ814847  Myotis ricketti PapV1 Unclassified 57.0 56.8 56.8 57.0 59.6 57.6 61.5 54.1 0.0250.0260.0250.0240.0240.0240.0240.0240.0240.0250.0250.0250.0250.0250.0250.0240.025

10NC_008298 Rousettus aegyptiacus PapV1 Psi 59.4 61.3 61.3 56.6 53.3 53.0 58.5 54.7 56.0 0.0250.0250.0240.0250.0250.0250.0250.0250.0240.0240.0240.0240.0240.0240.0250.025

11JX123128 Eidolon helvum PapV1 Unclassified 63.2 59.3 59.6 60.5 63.0 56.3 61.0 62.0 56.5 56.6 0.0250.0250.0250.0250.0250.0250.0250.0240.0240.0250.0250.0250.0240.0230.024

12U31786 Human PapV37 Beta 61.0 61.5 61.5 61.1 60.6 59.3 59.9 57.3 59.9 53.7 59.3 0.0200.0200.0210.0210.0240.0250.0230.0230.0230.0230.0230.0230.0250.025

13JN211195  Human PapV17 Beta 61.8 62.0 62.0 61.6 62.8 60.8 60.2 58.7 59.9 55.6 60.1 81.2 0.0200.0210.0210.0240.0240.0240.0240.0240.0240.0240.0240.0240.025

14X74468  Human PapV15 Beta 59.4 60.4 60.4 58.7 62.5 61.4 61.8 58.4 62.3 51.3 59.0 78.0 79.6 0.0210.0210.0240.0240.0230.0230.0230.0230.0230.0240.0240.024

15HE963025  Human PapV159 Beta 61.3 61.7 61.7 60.1 62.0 58.7 61.3 56.3 61.2 52.6 60.1 76.7 79.4 78.0 0.0210.0240.0240.0240.0240.0240.0240.0240.0240.0230.024

16HF930491  Human PapV174 Unclassified 63.4 62.8 62.8 63.0 63.6 60.1 61.8 59.5 61.2 54.8 62.3 78.3 76.2 76.7 75.9 0.0240.0240.0230.0230.0230.0230.0230.0240.0240.025

17JX885598 Eidolon helvum PapV4_682004 Unclassified 63.5 61.5 61.7 62.9 68.7 59.5 63.9 59.3 65.0 57.1 62.6 59.4 62.4 61.0 61.6 59.7 0.0220.0230.0230.0240.0240.0240.0240.0240.024

18HQ585856  Crocuta crocuta PapV1 Lambda 61.7 55.8 56.0 67.7 67.6 60.7 68.2 63.5 60.4 56.0 63.7 62.4 62.9 64.5 66.1 62.7 66.3 0.0240.0240.0240.0240.0240.0250.0240.024

19AJ243287  Cottontail rabbit PapV b Kappa 65.1 60.3 60.6 64.5 65.1 60.0 65.5 61.2 57.5 52.4 63.9 64.0 61.3 61.3 61.8 63.4 64.0 64.5 0.0000.0050.0050.0050.0240.0240.024

20U91411  Sylvilagi PapV Kappa 65.1 60.3 60.6 64.5 65.1 60.0 65.5 61.2 57.5 52.4 63.9 64.0 61.3 61.3 61.8 63.4 64.0 64.5100.0 0.0050.0050.0050.0240.0240.024

21AJ404003 Sylvilagi PapVa4 Kappa 65.1 60.1 60.3 63.9 64.6 60.3 65.3 61.2 56.7 52.1 63.4 63.7 60.5 61.0 61.0 63.2 63.2 64.2 99.0 99.0 0.0000.0000.0240.0240.025

22K02708  Cottontail PapV Shope Kappa 65.1 60.1 60.3 63.9 64.6 60.3 65.3 61.2 56.7 52.1 63.4 63.7 60.5 61.0 61.0 63.2 63.2 64.2 99.0 99.0100.0 0.0000.0240.0240.025

23JF303889  Cottontail PapV Hershey Kappa 65.1 60.1 60.3 63.9 64.6 60.3 65.3 61.2 56.7 52.1 63.4 63.7 60.5 61.0 61.0 63.2 63.2 64.2 99.0 99.0100.0100.0 0.0240.0240.025

24KC858265  Eptesicus serotinus PapV3 Unclassified 63.0 61.0 61.0 61.4 63.3 60.6 58.9 58.3 59.2 54.8 66.6 63.6 60.6 61.7 61.7 63.3 61.7 62.4 65.6 65.6 65.1 65.1 65.1 0.0240.024

25KF208366 Eptesicus isabellinus PapVFAP2 Unclassified 76.2 58.3 58.6 60.9 63.4 60.7 65.6 62.4 59.1 58.1 66.6 58.1 57.6 58.6 58.1 61.5 61.9 62.5 63.5 63.5 63.5 63.5 63.5 63.5 0.021

26KF208372 Eptesicus serotinus PapVFAP13 Unclassified 70.5 59.0 59.2 61.1 63.8 56.1 64.2 62.5 58.7 60.1 64.1 56.4 55.9 57.5 57.8 59.9 62.9 61.6 62.6 62.6 62.1 62.1 62.1 62.9 76.2
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1MF579870 BtPapillomaVNeo130552_RSA - 0.0300.0240.0300.0300.0290.0290.0300.0280.0280.0290.0290.0310.030

2JQ692938 Miniopterus schreibersii PapV 1 TT20F Unclassified 61.3 0.0310.0290.0290.0290.0290.0290.0310.0310.0290.0300.0280.028

3KF208377 Eptesicus serotinus PapV CP14 Unclassified 79.0 56.1 0.0300.0300.0300.0300.0300.0290.0290.0290.0300.0310.031

4KU298897 Human PapV type 42 118B.42 Alpha 61.6 58.5 56.7 0.0000.0290.0290.0270.0300.0300.0300.0290.0290.029

5KU298896 Human PapV type 42 103C.42 Alpha 61.6 58.5 56.7100.0 0.0290.0290.0270.0300.0300.0300.0290.0290.029

6AF377865 Feline PapV Lambda 66.2 59.4 65.0 64.2 64.2 0.0000.0290.0290.0290.0300.0250.0310.030

7AF480454 Felis domesticus PapV type 1 Lambda 66.2 59.4 65.0 64.2 64.2100.0 0.0290.0290.0290.0300.0250.0310.030

8AF419318 Human papillomavirus type 91 Alpha 61.2 61.2 58.1 73.5 73.5 63.6 63.6 0.0300.0300.0290.0290.0290.029

9KR868228 Bovine PapV type 14 Aks-03 Delta 66.5 52.9 63.9 58.1 58.1 63.1 63.1 56.0 0.0040.0290.0280.0310.031

10KP276343 Bovine PapV type14 CGKnose1 Delta 66.5 52.9 64.3 58.1 58.1 63.5 63.5 56.4 99.6 0.0290.0280.0310.031

11JF768741 Eidolon helvum PapV1 Unclassified 63.9 62.7 62.0 62.0 62.0 60.8 60.8 63.1 58.2 58.2 0.0280.0280.029

12AY904723 Puma concolor PapV1 Lambda 63.9 58.2 62.4 63.8 63.8 77.2 77.2 60.5 61.5 61.9 62.0 0.0300.029

13X05817 Bovine PapV4 Xi 57.0 56.5 53.6 63.0 63.0 57.3 57.3 63.5 56.5 56.5 62.4 57.7 0.026

14AJ620208 Bovine PapV6 Xi 57.8 54.2 56.7 61.8 61.8 58.5 58.5 61.0 55.4 55.8 59.3 58.5 74.0


