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Introduction

The goal of this project is to develop forensic genotyping assays for select agent viruses,
addressing a significant capability gap for the viral bioforensics and law enforcement
community. We used a multipronged approach combining bioinformatics analysis, PCR-
enriched samples, microarrays and TagMan assays to develop high resolution and cost effective
genotyping methods for strain level forensic discrimination of viruses. We have leveraged
substantial experience and efficiency gained through year 1 on software development, SNP
discovery, TagMan signature design and phylogenetic signature mapping to scale up the
development of forensics signatures in year 2. In this report, we have summarized the Tagman
signature development for South American hemorrhagic fever viruses, tick-borne encephalitis
viruses and henipaviruses, Old World Arenaviruses, filoviruses, Crimean-Congo hemorrhagic
fever virus, Rift Valley fever virus and Japanese encephalitis virus.

Methods

Multiple sequence alignments (MSAs) were built for all available full length sequences
of South American hemorrhagic fever viruses, tick-borne encephalitis viruses and henipaviruses
filoviruses, Japanese Encephalitis viruses, Rift Valley fever viruses, Crimean-Congo
hemorrhagic fever viruses. Phylogenetic trees were built from the MSAs. Primer pairs and
TagMan signatures were designed and mapped to the nodes of the trees.

In aligning the genomes, we encountered three issues that required us to build specialized
software for preprocessing the target sequence sets: 1) sequences provided in both plus and
minus orientations; 2) taxonomic groups that had multi-species, multi-segment sequences with
little or no homology at the nucleotide level; and 3) large target sets with up to hundreds of
sequences. Often, a few of the sequences for a virus species or complex are given in opposite
(reverse complemented) directions compared to the other sequences of the species. In
experiments with various alignment software, we were unable to find a tool which automatically
detected and corrected sequences provided in the reverse complement direction. For example,
Mauve (http://gel.ahabs.wisc.edu/mauve/; Darling et al. 2004) can handle rearrangements so
theoretically should handle plus and minus sequence orientations. However, Mauve also relies on
MUMs (maximum unique matches), which sets of divergent viruses (e.g. New or Old World
Arenaviruses) do not have, with the result that Mauve fails except for closely related strains.
MUSCLE (http://www.drive5.com/muscle/; Edgar et al. 2004) will align divergent sequences in
mixed directions, but the results are bogus, which makes for undetectable errors: a genome will
look like an outlier, but really it is just reported in the reverse complement direction. With
hundreds of sequences in some target sets, curation by hand was not feasible.

Therefore, we used the USEARCH software (http://www.drive5.com/usearch/; Edgar,
2010) with the —uclust —rev options to cluster sequences under the desired taxonomy node by
major groups (e.g. by segment). Then we used tblastx to determine the correct orientation of each
sequence relative to a reference, and correct the target sets into groups where all sequences
represent the same segment in the same orientation. Multiple sequence alignments were built
with MUSCLE and the best maximum likelihood tree was generated from each alignment using
RAXML (http://icwww.epfl.ch/~stamatak/index-Dateien/software/RAxML-Manual.7.0.4.pdf ;
Stamatakis 2006) with 1000 bootstrap inferences.
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Primer pairs and TagMan sequences were generated with Primux using the

run_Primux_triplet script (manuscript submitted), searching for minimal sets of conserved

primers such that all targets have an amplicon, and then finding 1) conserved minimal set probes
on those amplicons; and 2) the least conserved probes on those amplicons to maximize genotype
discrimination. Up to 20 iterations of this process were attempted to generate signatures in which

no primers overlapped (to avoid near-duplicate solutions that differ by only a few bases),

although signature amplicons could overlap. In some cases fewer than 20 iterations were possible

because too few primer candidates passed design criteria for Tr,, sequence complexity, hairpin
and primer dimer avoidance, maximum homopolymer length, etc. listed below.

Maximum number of degenerate bases per primer or conserved probe=2
Maximum number of degenerate bases per genotyping probe=0

Primer length=18-25 bases

Probe length=20=30 bases

Amplicon length=80-300 bp

GC% of primers and probes=20-80%

Maximum length of homopolymer run=4

Minimum primer or probe sequence entropy based on trimer frequencies=3.5
Unafold NN Tm calculations

Primer Tm=60-65C

Probe Tm=68-75C

Minimum hairpin free energy=-5.0 kcal/mol

Minimum primer dimer free energy=-6.0 kcal/mol

Minimum allowable distance between a degenerate base and the 3° end of a primer=3

Viruses analyzed are listed below, with the number of sequences available and the

average sequence length.

# of signatures # of homoplastic
Organism # sequences | Avg Length signatures
CCHF_S 56 1668 646 267
CCHF M 49 5314 551 132
CCHF L 31 12113 1582 879
RVF S 89 1684 216 ”
RVF M 69 3885 219 69
RVF L 62 6404 206 70
Ebola 22 18659 261 42
Marburg 31 19115 169 91
Hendra 10 18234 100 26
Nipah 9 18247 69 21
Junin_L 12 7114
Ma(_:hupo_L > 7141 Included in NW Arena analyses
Junin_S 26 3410
Machupo_S 13 3432




JEV 144 10968 746 286
NW Arena S 100 3396 898 183
NW_Arena L 42 7107 478 31
OW _Arena_S 54 3547 2348 1338
OW_Arena L 45 7199 2640 1415
TBEV 67 10840 765 182

Abbreviations: CCHF=Crimean-Congo hemorrhagic fever, RVF=Rift Valley fever,
JEV=Japanese encephalitis virus, NW_Arena=New World Arenavirus, OW_Arena=0Ild World
Arenavirus, TBEV=tick-borne encephalitis virus.

Shown below are the phylogenetic trees for each virus group. In blue at the nodes and at
the end of the genome identifiers in brackets [#] are indicated the numbers of TagMan signatures
or primer pairs that specifically amplify the genome or genomes down the branch. While many
nodes do not have signatures mapping to them from those generated, there are additional
“homoplastic” signatures which are shared by groups of genomes that do not exactly match a
node of the tree. All signatures generated and the groups of genomes which they are predicted to
detect will be provided separately. Due to the complexity of these large trees, genotyping an
unknown could require many TagMan signature reactions: low-plex PCR based methods are not
recommended for large, diverse virus groups. One TagMan signature only represents a single
“locus”. Doing viral forensics using a microarray format is more efficient and provides higher
confidence genotyping, since a single array can test thousands of loci simultaneously.



CCHF S
Number_signatures: 646
Number_Homoplastic_signatures: 267

Crimean-Congo_gi1 0638948[11]
Crimean-Congo_Crimean-Congo_China_gi1 36607 42[0]
Crimean-Congo_Crimean-Caongo_China_gi14028810[0]
Crimean-Cango_Crimean-Cango_China_gi13811442[0]
Crimean-Congo_CE3031_5_RMNA_segment_gi323278[2]
Crimean-Congo_C-68031_segmentS_gi78191758[0]
Crimean-Congo_HY_13_nucleopratein_gene_gi13487784[1]
Crimean-Congo_gil 0638944 [20]
Crimean-Congo_Uzhek_TI10145_gi19548629[49]
Crimean-Congo_TAJ_HUB975_segmentS_gi139472793[8]
Crimean-Congo_CYL_TI0B035_giTA3IEATYI6[1]
Crimean-Congo_CYT_TI0B099_gi7 7994 346[11]
Crimean-Congo_CLT_TIOST46_gi7 7994 348[1]
Crimean-Congo_YL040487_seamentS_gi2230194523010]
Crimean-Congo_79121M18_segmentS_gi2a0754781[0]
Crimean-Congo_7001 _nucleoprotein_mRMA_gi15783940[3]
Crimean-Congo_Crimean-Caongo_China_gi13876787[0]
Crimean-Congo_TAJ_HUS97E8_seagmentS_oil1394727945[149]
Crimean-Congo_TAJ_HUB966_segmentS_gi139472789[14]
Crimean-Congo_Hodzha_segmentS_gi30271914[20]
Crimean-Congo_lran-53_segmentS_gi90811596[0]
Crimean-Congo_lran-56_segmentS_gi908114598[3]
Crimean-Congo_lran-52_segmentS_gi90811594[3]
Crimean-Congo_gi41052464[F]
Crimean-Congo_Matin_ai22203736[10]
Crimean-Congo_JD_206_nucleoprotein_gene_gil 847 787[7]
Crimean-Congo_Oman_segmentS_gi7a8191764[12]
Crimean-Congo_di41052462([F]
Crimean-Congo_BT958_segmentS_gi119514278[4]
Crimean-Congo_9583_2001_segmentS_gi26155687 2[5]
Crimean-Congo_Kosovo_Hoti_segmentS_gi71483096[5]
Crimean-Congo_Turkey-KelkitD6_segmentS_gi254940368[6]
Crimean-Congo_seqmentS_giaG&07100[10]
Crimean-Congo_Turkey200310849_seamentS_aiv8191772[F]
Crimean-Congo_seamentS_ai32693306[1]
Crimean-Congo_ROS_HUVLY-100_segmentS_gig2395414[1]
Crimean-Congo_Kashmanov_segmentS_oi78191762[0]
Crimean-Congo_Drosdov_segmentS_gi7a81917RO[4]
Crimean-Congo_ 8T _HUZ9223 gi19548634[12]
Crimean-Congo_APSZ_segmentS_giv8191750[0]
Crimean-Congo_di450228[0]
Crimean-Congo_ArD18786_segmentS_giva191754[5]
Crimean-Congo_Dak_8194_nucleoprotein_ogene_gi1857781[4]
Crimean-Congo_UG3010_segmentS_giva191774[9]
Crimean-Congo_UGANDA_3010_nucleoprotein_gene_gi18487791[7]
Crimean-Congo_Semunya_segmentS_oi7 164847 2[7]
Crimean-Congo_sedqmentS_agi398408449[4]

— Crimean-Caongo_SPLUSYY_B5_segmentS_giv8191766[9]

= Crimean-Congo_SPLM03_87_segmentS_git8191768[11]
Crimean-Congo_ArD39554_segmentS_gi7a191756[4]

— Crimean-Caongo_Sudan_Al-Fulah_4-2008_sedmentS_gi291465258[0]
= Crimean-Congo_Sudan_AlFulah_3-2008_segment3_ai2814652456[0]
Crimean-Congo_SPU415_85_segmentS_gir8191770([3]
Crimean-Congo_SPLI4_81_segmentS_giv1648478[1]
Crimean-Cango_SPUT28_81_7_segmentS_giv1648476[2]
Crimean-Congo_Hazara_JC280_5_RMA_segment_ni3d25423[18]

0
1
0




CCHF M
Number_signatures: 551
Number_Homoplastic_signatures: 132

Crimean-Congo_LUGE3010_segmentd_oi7 81917 48[0]
Crimean-Congo_UGE3010_segmentM_nia9380663[0]
Crimean-Congo_301 0_segmenth_i67906353[0]
Crimean-Congo_sedmenthd_giv4039637[13]
Crimean-Congo_ArD15786_sedmenthd_giv8191728[9]
Crimean-Congo_ArDE194_segmentv_oiv 3191 726[11]
Crimean-Congo_79121_gi18565091[0]
Crimean-Congo_79121M18_segmenth_oi2807947F74[1]
Crimean-Congo_7007_oi18565077[1]
Crimean-Congo_YLO04087_segmenth_oiz2230195245([6]
Crimean-Congo_AP92 _segmentM_oiv 3191724 [20]
Crimean-Congo_ArD39554 _segmenthd_giT8181730[22]
Crimean-Congo_kKosova_Hoti_segmenthM_gil1 57928934[7]
Crimean-Congo_kKosowo_8553_2001_envelope_gio6o55488([6]
Crimean-Congo_Drosdoy_sedmentd_oi78191734[7]
Crimean-Congo_gid? T a01245[4]
Crimean-Congo_ROS_HUWLY-100_seamenth_Qig2395417[3]
Crimean-Congo_kKashmanov_segmentv_oi78191 F36[3]
Crimean-Congo_Turkey-kKelkit06_segmentd_oiZ2 5494037 0[]
Crimean-Congo_Turkey20031 08459 _seqmenth_give191 7 46[5]
Crimean-Congo_BAZS1EEBASE166_segment_M_segmenti_git 33104 29]0]
Crimean-Congo_88166_gi13565084[4]
Crimean-Congo_2402_gi13565085([7)
Crimean-Congo_BAR402 _ervelope_gil 4029559 3[6]
Crimean-Congo_Hyl 3_sedmentM_oia9380673[5]
Crimean-Congo_C-68031_segmentv_oiv3191732[3]
Crimean-Congo_Matin_oi7a8604930[8]
Crimean-Congo_Oman_segmenth_give191738[13]

= Crimean-Congo_SPUISTY_85 segmentM_giv8191740[F]

] Ll Crimean-Congo_SPU415_85 segmentdd_oiv 8191 744[7]

. Crimean-Congo_BABENT9_envelope_gi14029591[10]

= Crimean-Congo_BE019_gi1856507 2[6]

Crimean-Congo_SPILM 2884 _segmentM_ois93806865[3]
Crimean-Congo_SPLUM28_31_F_membrane_glicoprotein_gene_gifB097033[1]
Crimean-Congo_SPLU4_81_membrane_oghkcoprotein_gene_giTEO9F0A0[1]
Crimean-Congo_oil6271971[4]
Crimean-Congo_segmenth_oi7a9054 71 [6]
Crimean-Congo_SPU41_84 segmenth_gis9380667[4]
Crimean-Congo_SPILM03_87_segmentd_oi78191742[4]
Crimean-Congo_75024_gi18565083[7]
Crimean-Congo_7303_ni18565087([7]

Crimean-Congo_ogid1 052 468[8]
Crimean-Congo_oid? T 30127 [6]
Crimean-Congo_Hodzha_segmenth_gidd27F1917[11]
Crimean-Congo_U2-2-002_U-6415_seqmenth_gis9330671[4]
_E Crimean-Congo_id1052466[10]

1

Crimean-Congo_lran-52_segmenthd_gi®0811600[1]
Crimean-Congo_lran-53_segmenthd_gi90811602[2]
Crimean-Congo_Hazara_sedmenthd_gi111154389[345]




CCHF L
Number_signatures: 1582
Number_Homoplastic_signatures: 879

Crimean-Congo_lbAr0200_L_gi3B2322048[2]
Crimean-Congo_segmentl_oivE364065[2]
Crimean-Congo_lbAr0200_segmentl_oiB028037 2[0]
Crimean-Congo_lbAr0Z200_segmentl_oif 299754 8[0]
_ECrimean-Cnngu_ﬁ.rD“lETEE_segmentL_giTE1EH?EIE[ZS]
1 Crimean-Congo_ArDE194_segmentl_oiv8191700[13]
— Crimean-Congo_ArD39554_segmentl_oi7 3191704 [21]
Crimean-Congo_SPU415_85_segmentl_oiv3191718[149]
Crimean-Congo_SPLUST_85 seqmentl_oi78191714[21]
Crimean-Congo_SPLUM28_81_ 7 L_oiv1648474[4]
Crimean-Congo_SPU4_81_L_giv1648480[4)
Crimean-Congo_SPLM03_87_segmentl_gi¥3191 F16[28]
Crimean-Congo_Oman_sedgimentl_gi73191712[29]
Crimean-Congo_C-68031_segmentl_oiv 8191 F06[24]
Crimean-Congo_Matin_L_gi45827674[18]
Crimean-Congo_Baghdad-12_segmentl_oiB2997547[31]
Crimean-Congo_TADJ_HUBYEE_segmentl_giaB122993[19]
Crimean-Congo_LGE30 0_segmentl_giv8191722[2]
Crimean-Congo_Congo_3010_sedmentl_gi94408494[3]
Crimean-Congo_Semumya_L_oi¥ 164834 70[26]
Crimean-Congo_AFPY2_segmentl_gi78191698[83]
I:mCrimean-Cnngu_T9121M1E_segmentL_giEEIDTQai??T['l a]
0 Crimean-Congo_YL04057_segmentl_gi223019527[12]
|—Cr|mean Congo_Turkey-kelkitDb_segmentl_oi25494037 2[49]
0 I—Crlmean Congo_Turkey200310849_segmentl_giF8191 7 20[49]
Crimean-Congo_Kosova_Hoti_segmentl_oi158121996[14]
Crimean-Congo_Drasdov_segmentl_gQiv¥ 8181 708[1 2]
Crimean-Congo_30908_segmentl_0if4633827[14]
Crimean-Congo_Kashmanov_segmentl_gi?3191710[9]
Crimean-Congo_YLW-100_seqmentl_giv22558747[12]
Crimean-Congo_Hazara_JC280_segmentl_gi71648484[65]

11

27

35
21

0 0




Ebola
Number_signatures: 261
Number_Homoplastic_signatures: 42

Faire_eholavirushayinoa_giZ97 340871 [0]
Faire_ebolavirushayinoa_gil 17617 445[0]
Zaire_ehaolavirus_seq1[0]
Zaire_ebolavirus_gi10313981[0]
Laire_ebalavirusMavinga_subtype_Laire_gi23630482[0]
Faire_eholavirushayinoa_giz21 70264 F[2]
Faire_eholavirus_seq?[?]
Faire_eholavirusZaire_15995_0ia33860540[0]
Cote_dlvoire_eholavirus_Cote_dlvoire_Tai_Forest_1994_seqga[0]
— Bundibuagyo_eholavirus_gi302371213[27]

Ii Cote_divaire_eholavirus_agi30N2315368[19]

— {4 Sudan_ebolavirusBoniface_gi237900821[0]

J
1 Sudan_ebolavirus_Boniface_1976_seq3[1]

1 Sudan_ebolavirus_Maleo_149759_seqd[4]
7 Sudan_ebolavirusEBOYW-5-2004_from_Sudan_gi165940954[4]
Sudan_eholavirus_gisar¥r0O807[1 2]

26 3 Reston_eholavirus_Reston_gi1 9823603[6]
_E Reston_eholavirus_RestonReston08-E_gi2a3317737[11]
3 Reston_eholavirus_RestonReston08-A_ni2533177149[12]

- Reston_eholavirus_oi22789222[1]
Reston_eholavirusPennsyivania_nias2474548[1]

Reston_ebolavirus_RestonReston08-C_gi253317728[149]



Hendra
Number_signatures: 100
Number_Homoplastic_signatures: 26

Hendra_HeY_Australia_Bat_2009_CedarGrove_11c_gi3ds0898740[0]
Hendra_Hew_Australia_Bat_2009_TolgaScrub_30g_ogidals9ay30a[0]
Hendra_HeY_Australia_Harse_2007_Peachester_gi328495184[6]
Hendra_HeY_Australia_Human_Female_2008_Redlands_gi3509987E0[4]
Hendra_Hew_Australia_Horse_2009_Cawarral_gi3a09937 7o[6]
Hendra_Hew_Australia_Horse_2008_Proserpine_gia284951945([5]

Hendra_HeY_Australia_Harse_2007_Cliton_Beach_G_gi3508937450[1]

Hendra_HeYv_Australia_Horse_2007_ClitonBeach_gia23495205([0]

Hendra_gi29463603[45]

Hendra_HeY_Australia_Harse_2006_kMurwillumbah_gi328495175[0]



Nipah
Number_signatures: 69
Number_Homoplastic_signatures: 21

19

—o

0

—o

0

—117_

Mipah_My_hY_99_LIM-0128_gid0644712[0]
Mipah_RY_WY_99_VRI1-2794_gid0644698[0]
Mipah_UWMCT _gi15487363([0]

Mipah_gi13559208([0]
Mipah_MY_hY_99_WR1-1413_gid0644705[0]
Mipah_UMMC2_gi15487372[0]
Mipah_Ind-Mipah-07-FG_from_India_gi25355934 3[6]
MNipah_giGE271392[4]
Mipah_MWV_hY_99_WRI-0626_gi57282808[2)]



Japanese encephalitis (sparse labels)
Number_signatures: 746

Number_Homoplastic_signatures: 286

Japanese_encephalitis_JIHO418_qiZ47301233[0)
Japanese_encephalitis_DLO4-258_gi347361102[2]
Japanese_encephalitis_HLJO2-134_gi347361110[1]
Japanese_encephalitis_Fj02-29_gi3d7361104[0]
Japanese_encephalitis_YMNI8AT151_gi347301250[2]
Japanese_encephalitis_Fj0276_ai3d47301262[0]
Japanese_encephalitis_LFM_oi3d73012454[5]
’_WEJapanese_encephalitis_WHe_gH 19067955[1]

1] Japanese_encephalitis_p3_gil 438030[43]

o Japanese_encephalitis_£52_0i347301252[0]

Japanese_encephalitis_S5A14-12-1-7_ai147889645[1]
Japanese_encephalitis_gi331331[0]

Japanese_encephalitis_ CH219854_giG97 0069[1]
Japanese_encephalitis_CJAMN-51_0i34495374(0]
Japanese_encephalitis_CC27-56_0i34495382[0]
Japanese_encephalitis_CC27-L1_0i24495373[0]
Japanese_encephalitis_gi9626480[3]
Japanese_encephalitis_ SHOBOT _ail 46239960[4]
Japanese_encephalitis_057434_gi156754268[1]

l—Japanese_encephalitis_‘.’N_gi34?3012?0[2]
[i] Japanese_encephalitis_JaTAnZ_91_giZ82680474[1]
0 3 Japanese_encephalitis_gi242346714[0]
0 Japanese_encephalitis_DH107_gi347 30127 4[]
Japanese_encephalitis_ ZMT_oi3d 73611 24{0]

Japanese_encephalitis_ T1P1-L4_gi34495372[0]

Japanese_encephalitis_gi2318128[0]
Japanese_encephalitis_gia6744204[0]
Japanese_encephalitis_gid4416166[1]

- Japanese_encephalitis_GS5_gi347361108([1]
O Japanese_encephalitis_TC_0i4323273[1]
'-u—Japanese_encephalitis_HVl_gMSESE?1 [6]
Japanese_encephalitis_GB30_gi224223451[0]
Japanese_encephalitis_BAE_gi224223449[0]
1 IEJapanese_encephalitis_Beijing-1_gi1 OBETHT[Z]
Japanese_encephalitis_TLA_gi347301264[1]
Japanese_encephalitis_HMOGT29_gi34 736111 2[0]
Japanese_encephalitis_131%_gi30008937 3[4]
Japanese_encephalitis_ GEBY0861_gi3d47301194]0]
Japanese_encephalitis_HMO411_Qi3473011590[0]
Japanese_encephalitis_ HMOB21_gi347301188[0]
Japanese_encephalitis_vYMNOG23_qi34730120004]
Japanese_encephalitis_HMOB26_gQi347301202[1]
'_Wq;:.Japanese_encephalitis_GSBYDBM_gi34?361 106[]
0 Japanese_encephalitis_ HEMOTO1 _gi218863162[2]

Japanese_encephalitis_HMO421_0i347301210[2]
Japanese_encephalitis_GZ86_0i313105111[2]
Japanese_encephalitis_GSEY0204_gidd 7301 216[0]
’_Wﬂ.Japanese_encephalitis_SH031 0a_ni347301220[0]
0 Japanese_encephalitis_YMO5124_gi34736112000]
Japanese_encephalitis_<J89_gi199970353[2]
Japanese_encephalitis_ <A1 _gi2807a8647[0]
Japanese_encephalitis_S00810_gi247361130[1]
Japanese_encephalitis_LNOY16_0i347301226[1]
Japanese_encephalitis_KA4P0G_nis231232[48)]
'_Wm;Japanese_encephalitis_SH031 03_Qiz473am 22200
0 0 Japanese_encephalitis_ SHE0_ai347301224[1]
Japanese_encephalitis_90MNTO_Qi302321717[2]
E|;':.Ja|:1anese_ence|:Jha|itis_ElLDE—SIZI_giB4?361IZIEIS[Jf]
Japanese_encephalitis_YMNO5155_gi347301232[01]
Japanese_encephalitis_B-0360_8%_gi30y 826663[0]
1] Japanese_encephalitis_3KPUCYSES_ni307 826667 [2]
1 - Japanese_encephalitis_4790-85_gi307826671[3]
Japanese_encephalitis_gi8163304a[4]
Japanese_encephalitis_<F0834_gi3d0807378[3)]

Japanese_encephalitis_SA_A_genomic_RMA_Qi2219538[3]

Japanese_encephalitis_SA_N_genamic_RRMA_gi221960[1]

’_rlﬁJapanese_encephalitis_DdEldD-d_gH56?542?0[2]
0 0 A Japanese_encephalitis_|GIB-MIY-2009-01_gi347597909[133]

Japanese_encephalitis_CH1392_complete_genome_gi20a631 26[0]

Japanese_encephalitis_¥L_polyprotein_mRRA_gi1 969851 7[3]

Japanese_encephalitis_JaCHO366_Japan_1966_human_gi45934772[1]

Japanese_encephalitis_JEY_sw_Mie_40_2004_gid1687247[2]



Japanese encephalitis (all labels)
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Marburg
Number_signatures: 169
Number_Homoplastic_signatures: 91

Lake_Mictoria_marburgvirus_Angola2009Ang0215_gi91177719[0]
Lake_Mictoria_marburgvirus_Angolaz005Ang1386_gi91177693[0]
Lake Victoria_marburgvirus_Angola2005Ang0214_gi91177711[0]
Lake_Victoria_marhurgvirus_Angola2005Ang1 379c_gi91177a79[0]
Lake_Wictoria_marhurgvirus_Angola20058ng01 26_gi91177703[0]
Lake_Wictoria_marburgvirus_Angola20054ng1 381 _gi91 1776870
Lake_Wictoria_marburgvirus_Angola2005Ang0998 gi91177735[0]
Lake_Wvictaria_rarburgvirus_Angola2005&ng0754_gid11 77727 1]
Lake_WVictoria_rarburgvirus_gil 585391 08[0]
Lake_Victaria_rarburgvirus_gisd1 7E0[3]

Lake_Wictoria_marburgviruspp3_guines_pig_lethal_variant_gi40388387[0]
Lake_Wictoria_marburgvirusppd_guines_pig_nonlethal_variant_gi40388379[1]

Lake_“ictoria_marburgvirus_seq1[0]

Lake_Mictoria_marburgvirus_CiE7_gil 9196421 4[0]

Lake Victoria_marhurgvirusUganda_371Bat2007 _gi254688075[0]

Lake Victoria_marhurgvirusUganda_331Bat2007 _gi254688083[1]

Lake Victoria_marburgvirusUganda_01Ugal?_oi254688067[3]
Lake_Wictoria_marhurgvirus_DRC1999050RC99_gi91177759[4]
Lake_Wictoria_marhurgvirus_DRC1999070DRCY9_gi91177751[4]
Lake_Victoria_marhurgvirusM_S_Africa_Johanneshurg_1975_0zolin_gi34304751[0

o Lake_Victoria_marburgvirus_RawniR3_gi187480752(1]
s 4|u_£ Lake_Victoria_marburgvirus_RavnR2_gi187480768[1]
5 Lake_victoria_marburgvirus_RavnR1_gi187480760[0]
—Jo_
—o_
4

Lake WVictaria_rarburgvirus_Ravn_oil 51564 206[1]
Lake_Mictoria_marburgvirus_Ravn_oid1177r43[0]
Lake_Mictoria_marburgvirus_DRCT1999080RC9%_ai911FFrET[6]
Lake_*ictoria_marburgvirusUnganda_188Bat2007_ni2a4688051[0]
Lake_Mictoria_marburgvirusUganda_02Uga07_ogi254638035[0]
Lake Victoria_marhurgvirusUganda_44Bat2007_gi254688043[2]
Lake Victoria_marhurgvirusUganda_982Bat2008_gi254688059[1]




New World Arenaviruses Segment L
Number_signatures: 478
Number_Homoplastic_signatures: 31

Junin_¥J44_segmentl_gi227958004[2]
Junin_Candid_1_segmentL_gi227957300[0]
Junin_Candid-1_segmentlL_gia2222818[1]
Junin_Candid1-wt_segqmentl_gi32867301 3[0]
Junin_Candid1-rec_segmentl_gi328673019([0]
Junin_xJ39_seamentl_gi3423604581[0]
Junin_¥J34_segmentl_gi3423604282[1]
Junin_segmentl_gi34365526[0]
Junin_x13_seamentl_giZ226374502[0]
Junin_iiJ13_segmentl_gi226374508[1]

= Junin_Rumero_segmentl_gid3095756([0]

'—Junin_MCE_segmentL_gH G4519644([0]
Machupo_Carvallo_segmentl_oi164519647[2]
5 Machupo_Carvallo_segmentl_ogidB095762[2]
5 Machupo_segmentl_giZ4365535[1]

8 Machupo_Chicava_segmentl_gidB525707[12]

— Machupo_Mallele_segmentl_gid8095768[9]

Tacaribe_segmentl_gi23334591[21]

Sabia_SPH114202_segmentl_gil1B4519641[3]

0 5abia_sEgmentL_giﬁz.EETDTEB]

o I—Chapare_segmentL_gH?20881?4[21]
Amapari_BeAn_FT0863_giG2TEG429[0]
Armapari_seagmentl_gi1 646071 99[1]
Guanarito_segmentl_gi34 365541[0]
Guanarito_IMH-95551_segmentl_gi164519635([0]
Cupixi_segmentl_oil 64607 211[20]

r— Latino_segmentl_gi1 89026277 [6]

= Oliveros_segmentl_gi1B4607196[5]

Whitewwater_Arrovo_sedmentl_gi1 88531120[8]

Whitewater_Arrovo_segmentl_gil1 87 3848487[27]

Tarmiami_W_10777_segmentl_gi1 86909556[5]

Tamiami_segmentl_gi1838531114[2]

Bear_Canyon_segmentl_gi1 64607 204[4]

Bear_Canyon_ADDB0209_segmentl_gi164519632[6]

I:u Parana_segmentl_oi189026280[23]

0 Flexal_segmentl_ai189026271[15]

oo Pirital_vav-488_segmentl_gi1645139638[8]

'—F'irital_segmentL_gMBEQEDM[E]

2 Allpahuayo_segmentl_gi1 64607 202[145]

Sa Fichinde_Munchigque_CoAnd7E3_P2_segmentl_oi155733526[1]

= Pichinde_Munchigue_CoAnd7E3_P18_segmentl_gi158103993[1]

Pichinde_giaay7ar06[23]




New World Arenavirus Segment S (sparse labels)
Number_signatures: 898
Number_Homoplastic_signatures: 183

Junin_Candid-1_segmentS_gis2222815[0]
Junin_Candid1-rec_segmentS_gi328679022[0]
Junin_#<17_sedment3_ai342360497[0]
Junin_recxJ13_seamentS_gid423087 77 (0]
Junin_segmentS_gi34365528[0]
Junin_JrW-B682_segmentS_gi1 0996966 6[9]
Junin_P3766_segment5_gi114149968[1]
Junin_P2045_segmentS_gil14149961[7]
Junin_P37ra_sedgmentS_ail14149964(7]
Junin_P3086_segmentS_gi114149976[6]
Junin_Rumero_segmentS_gi4309574548[10]
Junin_Candid_1_segmentS_gi264665554 (3]
Junin_gi45220432[8]
Tacaribe_segmentS_gi23334594[9]
Machupo_Carvallo_sedments_oid 30957 6E4[0]
Machupo_Carvallo_segmentS_gid5826501[0]
Machupo_Chicava_seqmentS_gig2TEG400[4]
Machupo_kallele_segmentS_gid 8095771 [6]
Machupo_MARL_222688_segmentS_gi62 76641 5[8]
4|E Machupo_MARL_ 249121 _seamentS_oiB27EGE418[4]
Guanarito_CwH-9680102_segmentS_gis0253978[3]
Guanarito_CWH-950801_segmentS_gial2a3974[4a]
Gluanarito_segmentsS_Qid4365538[0]
Guanarito_CwH-960103_segmentS_gis0253972[1]
Guanarito_5-56764_segmentS_gis0253966[6]
Gluanarito_wHF-17a0_segment3_gia0253981 3]
Guanarito_VHF-3990_segmentS_gisaTTa478([3]

0 EﬂAmapari_EleAn_?DSEB_ands_gi234522?D[3]
Fichinde_Munchique_CoAnd7E3_P18_segmentS_gi155733529[0]
Pichinde_gi3426344[0]
Fichinde_Munchigue_CoAndTE3_P2_segment3_oi155733523[3]
Pichinde_gi332639[0]

Pichinde_giSa733698[0]

Allpahuayo_Qi22651509[0]
Firital_39445_clone_C_segmentS_gia0981056[1]
Pirital_AWv_97020912_segmentS_gi1 890171 83[0]
Pirital_Av_97021016_segmentS_gis0916222[24]
Lrﬂ_ﬂ Pitital_segmentS_gi1 3274351(10]

9 Pirital_vAW-1645_segmentS_gia0916210[23]
Flexal_segmentS_gi1 89026268[2]
Farana_10256_ands_gi23452254[10]
Whitewater_Arrovo_segmentS_git 83531117[1]
Whiteweater_Arroyo_Maorth_American_arenavirusAY_ 96010151 _agi1 59461 089[0]
Skinner_Tank_AV_D1000090_segmentS_gi1 59461 053[21]
Catarina_Av_A0400135_seqmentS_gi115394823[11]
Tamiami_sedmentS_gi1 8857 2141[3]
Bear_Camyon_segmentS_gil 64607208[2]
Bear_Camyan_gs_Y8470029_segments_oiv8522532[4]
[ 115 Latinn_segments_gi189026274[1]
Sabia_gis2627079[15]




New World Arenaviruses Segment S (all labels)

Junin_candid-1_segments i52222815&
Junin_Candid]-wt seqmenTs gillebrd
n_Candid1-rec_segments gid?
N_AJ3d_segments_gild 2 al
n_#1 7 sedmentS_ 034236044
N4 3 segmentS_oiZ 2637440
n_recd Il 3 sedmen _2q2|342309

BQments_dgiZiB4r451

_,
&
=
[

]
ndld’_1_segtmen_
- Edments_ois 3
_%I F0432[8] .
_lW4454 segzmentﬁb_g%l
Tacafmbe_seqments_gi2idi4a9 Eg
Machupo_ Carvallo_segmentsS_gi 89
1]
]

=
o Jpum. Y o Jpus. . s Jpus. . . s Jpus. . . Jhus. . . Jpu .

T
)

Machupo_Carvallo_segments gu‘.

Machupo_seqments_gi34 365532

Machupo”Carvallo_segmentsS_ai

Machupo”MARL_ZT6
hupo”c

Seqments_ai
seqments_al

Segments_lg|

,egments 2401284
3 365535@] )
_zegmentS_qi

i

- _gia0ea 06219
WA= Ede” segmentSTRia0491621 023
Flexal_Pinheiro_Segments gl 29012813
Flexal”segmentS_gi18902F: EBE‘_
Farana_seqmentS_ni18904 302 4]\
Farana_10256_ands 1Q|2345225 [1m
Whitewater_Ardyo_HT

i 0141 _segments g|i22901302[1]
Whitewater—Arroyvo_seqmentS_or1 8853111 7[1] ,
Withitewwater—Arrayva_Marth_AmErican_arenawirussy 96010024 ai159461062[0
Whitewwater_Arroyo_MNorth_American_arenavirusAyY_ 96010151 i1 549461 0549[0
Whiteswater—Arrovo__orth _American_arenavirussy” D

Skinner_Tank_ AW T 000090 seqmients %|1594ET05
Catarina_AY_AD400212_segmentS_oi115394826 121D]

Tamiami—AYV_ 97 i1B6970541[22]
Bear_Camvofi_segmentS_oil B460720E
Bear_Canvon_A00B0209"5nds_gi2ida B_TE}‘
Eear_Canyon_AY 98470725 seg.mentsngal? 228324
'_ELatmo_Maru_TDQ’Ed seg[l;meﬁfs gIJQZQD 7M1
|1_La.t|n0_segmentSTBgT’1_8 N2E2Y
Qliverds_segmen i1E460714932]
Sahia_dm2 TIJTQEI’ _
Chapare_segment3_gil F2088171[12]




RVF segment S

Number_signatures: 216
Number_Homoplastic_signatures: 77

Rift_‘alley_fewer SPIIM0307KEMOT_segmentS_gi1 G201 3407[0]
Rift_‘alley_fewer_SPIU10301KEMOT_segmentS_gi1 6201 3401[0]
Rift_Walley_fever_2007002060_segmentS_oi190411324[0]
Rift_Walley_fever_2007002820_segmentS_oi190411308[2]
Rift_\alley_fewer_2007001800_segmentS_gi190411336[0]
Rift_‘alley_fewer_200803170_segmentS_gid304225449[0]
Rift_‘Yalley_fever_2007000224_segmentS_gi180411374[0]
Rift_‘Yalley_fever_ 2007000222 _segmentS_gi180411381[0]
Rift_Walley_fever_2007004193_segmentS_oi190411300[3]
Rit_Walley_fewer_2007003644_segmentS_agi190411303[0]
Rift_‘alley_fewer_2007000080_segmentS_gi180411387[0]
Rift_‘Valley_fever_200803168_segmentS_gid30422543[0]
Rift_‘Valley_fever_200803164_segmentS_gid30422531[0]
Rit_Walley_fewer_SPUT7RSADE_segmentS_gi197701051(2]
Rit_Walley_fewer_200803162_segmentS_agi330422525[2)
Rift_Walley fewer_2007000608_segmentS_gi190411363[2]
Rift_Yalley_fever_ 2007001602 _segmentS_gi1580411339[2]
Rift_Valley_fever_SPUZ215KENOT_segmentS_gi1 GE013495[2]
Rift_Walley_fever_200803169_seagmentS_gi330422546[2]
Rit_Walley_fewer_SPU2201KENO7_segmentS_gi1 6801 3486[5]
Rift_‘alley_fewer_2007004194_segmentS_gi1580411297[0]
Rift_‘alley_fewer_2007000665_segmentS_gi1580411354[0]
Rift_Valley_fever_2007001564_segmentS_oi180411342[2]
Rift_\Walley_fever_2007001811_segmentS_oi190411330[2]
Rit_Walley fewer_SPU2Z214KENOT_segmentS_gi16B013492[4]
Rift_‘Walley_fewer_ Ar212295A00_segmentS_gi168013414[2]
Rift_‘alley_fever_Saudi_2000-10811_seagmentS_gi87622527[2]
Rift_Walley_fever_kenya_9800523_seqmentS_giB7622508(0]
Rift_Walley_fever_200803167_segmentS_gi330422540[1]
Rit_Walley_fewer_SPUS2001REAYS_segmentS_agi168013450[5]
Rift_‘alley_fewer_200803166_segmentS_gid30422537[0]
Rift_‘Yalley_fever_An991MADY] _segments_gil1 628013387[0]
Rift_Yalley_fever_An1000MADST_segmentS_gi1 6801 3393[1]
Rift_Walley_fever_An393mMADS1 _segmentS_oil 6801 3390[0]
Rit_Walley_fewer_SPUM200280M38_segmentS_gi168013447[3]

—
12 RifTyalley fever SPU3B4001KENIT segrmentd oif 5801 3453(0]

Rift_Valley_fever SPUZ04ANGLES segmentS_gi1 68013444[2]

Rift_Yalley_fever VYRL1290ZIM73_seagmentS_gi1 6801 3462[0]
o Rift_walley_fever_214445KEMNE3_segrmentS_oi1 68013384[5]
o0 Rift_Walley_fever_B1143KENTT_sedmentS_gi168013426[1]

Rift_‘alley_fewver WRLEZAZIM7Y_segmentS_gi168013462[2)]
Rift_Yalley_fever ZH-1776_segmentS_giB76222149[9]
Rift_Valley_fever_ZW-657_segmentS_gia76E22104[0]
Rift_Walley_fever_Z5-6365_segmentS_ni8¥622087[0]
Rit_Walley_fewer_MP-12_seqmentS_giB7622237[2]
Rift_‘alley_fewer_segmentS_gi302596924[0]
Rift_‘alley_fewer_7C-33449_segmentS_giB7b222049[2)
Rift_Walley_fever_Vaccine_segmentS_oi1 6801 3456[0]
Rift_Walley_fever_T1_segmentS_giB7622181(0]
Rit_Walley_fewer_ZFHS01EGYT7_segmentS_gi168013480[0]
Rift_‘alley_fewver AnTAMBUL_segmentS_gi1 G2013399[0]
Rift_Yalley_fever_Ar811ma0rY_segmentS_gi1623013405[0]
Rift_Walley_fever_VRL1516ZIMTE_segmentS_oi163013471[0]
Rift_Walley_fever_SPUTTNAMDY _segmentS_gi168013441[4]
Rit_Walley_fewer_Ar20368REAB1_segmentS_gi168013411[0]
Rift_‘alley_fewer_73HB1230_segmentS_giB7B22564[3]

Rift_“Yalley_fever_seamentS_giB87622754[0]

Rift_Valley_fever VYRL1032ZIM73_segmentS_gi1 6801 3465[0]
Rift_Walley_fever_1853_F8_seamentS_giB7TE22483[0]
Rit_Walley_fewer_R1B62CARB5_seamentS_gi168013435[2)
Rift_‘alley_fewver_ Hw-B375_segmentS_gid7622362[0]
Rift_“Valley_fever_Zinga_segmentS_gi87622471[0]
Rift_Valley_fever_AnkBO87GUISA_seqmentS_ail 6801 3386[0]
Rift_Walley_fever_SA-51_Van_Wyck_segmentS_oi87622308([2]

Rift_‘Yalley_fever_1260_78_segmentS_gi87622415[0]
o- Rift_Walley_fever VRL1B8TZIMFE_segmentS_oil 68013474[2]
1 Rit_Walley_fever_VRLZ23I0ZIM7E_segmentS_agi168013477[0]
0 Rift_walley_fever_SPU45ZAMBES_segmentS_gi16E013438[4]
Rift_walley_fever_7T4HBAS_segmentS_giBTEZZ397(0]
1}
1
1]
'_E Rift_Walley_fever ArF4REASA_sedmentS_gi168013402[3)]

Rift_‘alley_fewer_2269_74_segmentS_giB7E22587[4]

Rif_valley_fever_SmithBurn_segments_gidr622291[4]
Rif_valley_fever_B314KENGZ_segments_gil 6801 3423(2]

Rift_‘alley_fewver_Entehhe_segmentS_giave22272[3]
@UE Rift_valley_fever_Kenya_&7_Rintoul_segmentS_giBFE22256([0]
—

Rift_‘alley_fewer_2373_74_segmentS_giB7E22326[2]
Rift_Yalley_fever_LummlUGASS_segmentS_gi162013432[4]
Rift_‘Yalley_fever_Ar1 2568RSAT1_seagmentS_gi1 6201 3408[0]
4= Rift_valley_fever_SA-TS_segmentS_oi87E22622(0]
Rit_Walley_fever_WRLTB3ZIM70_segmentS_gi168013459[2]
Rift_‘alley_fever H12825REATS_segmentS_gi168013424[0]

Rift_Valley_fever_kenya_56_|BE_segmentS_gidTE22644[0]
Rift_“alley_fever S6KEMES_segmentS_gi1 6301 3378[0]
Rift_Walley_fever_05-3_segmentS_giBvE22685[0]

o0 Rift_Walley_fever_05-9_segmentS_giB7E22705[0]

q Rift_Valley_fever_900055MAUSS_segmentS_gi168013381[0]
Rift_Yalley_fever_ArD33383BF83_segmentS_gi168013417[1]

Rift_Valley_fever_ARD-38388_segmentS_gid7R22743[0]

Rift_Valley_fever_ArD386615ENT1 _seamentS_ai165013420[0]



RVF Segment M
Number_signatures: 219
Number_Homoplastic_signatures: 69

0 Rift_Walley_fever_2007001602_segmentd_gi180411269[1]
Rift_Walley_fever_20070000280_segmentd_gi180411285[0]
Rift_walley_fever_2007001443_segmentd_gi180411273[0]
Rift_Walley_fever_2007000223_segmentd_gi180411289[0]
Rift_Wvalley_fever_20070012309_segmenthd_gi180411265[0]
Rift_walley_fever_2007002445_segmentd_gi180411257[1]

Rift_walley_fever_200803163_segmenthd_gi320422509[0]

Rift_*alley fewer 200803170_segmentM_gi330422523[0]

Rift_walley_fever_200803165_segmenth_gi320422513[0]

Rift_*alley fewer 2007002060_segmentd_oi180411261[3]

Rift_*alley fewer 200803164_segmentM_gi3d30422511[2]

Rift_wvalley_fever_200803168_segmenth_gi320422519[1]

Rift_*alley fewer_M48_08_segmenth_i3321487193[1]

Rift_Valley fever_200803162_segmenth_gi330422507[0]

Rift_*alley fewver_2007004193_segmentd_oi180411247[0]

Rift_‘Valley fever_ 2007003081 _sedmenth_gi190411251([0]

Rift_Valley fever_2007000611_sedmenthd_gi190411273[0]

Rift_*alley fewer 2007000618 _segmentd_oi180411267[0]

Rift_Valley fever_ 2007001107 _sedmenth_gi190411277[0]

Rift_*alley fever KEMO7-KLF112_segmentM_oil 497 746945[0]

Rift_Valley fever KEMO7-KURZ340_segmenthd_gi1497F3698[1]

Rift_Valley fever_200803169_segmenth_gi330422521[0]

Rift_‘Valley fever_ 2007000094 _sedmenth_gi190411293[0]

Rift_Valley_fever_2007004194_sedgmenth_gi190411245([1]

Rift_Valley fever_2007001564 _sedgmenth_gi190411271[0]

Rift_Valley_fever_KEMOG-ELHT 31B08_segmenth_oi149774697[1]

Rift_Valley_fever_2007000608_sedmenth_gi190411281([0]

Rift_Valley_fever_200803166_seamenth_gi330422514[4]

Rift_Valley_fever_200803167_seamenth_gi330422517[1]

7 Rift_Valley_fever_Saudi_2000-10911_segmenth_gi87E22734[4]

= Rift_*alley_fever_kKenya_9800523_segmentM_gid7R22783[2]

Rift_Valley_fever_lKenva_B83_21445_segmenth_giB7622787(6]

Rift_*alley_fewer_¥3IHB1230_segmenth_giB7E22833[5]

Rift_*alley_fever_ZM-B57_segmentM_giBy622799[0]

o Rift_Valley_fever_ZH-1776_segrmenth_oisre227ar[(]

Rift_*alley_fewer_Z5-B365_segmentM_gis7E22801[0]

— 0 0 Rift_Wvalley_fever_FC-3349_segmentdd_gid a2 2804([1]
Rift_*alley_fewer_MP-12_segmentM_giB7E22807[3]
Rift_Wvalley_fever_segmenthd_gi302596922[0]

1 Rift_walley_fever_T1_segmenth_gid7e22793[0]
Rift_*alley_fewer_ZH-501-777_segmentM_giB7E22795([1]
Rift_walley_fever_FH-501_segmenth_gidve22791[0]
Rift_valley_fever T-d46_228113_segmenth_gid7e227249[1]

| Rift_walley_fever_gi3d3d024[3]

0 Rift_Walley_fever_2250_74_segmentd_gid7a22208[1]
Rift_walley_fever_hMgH224_segmenthd_gi87622311[4]
Rift_walley_fever AMK-3837_segmenth_gi@r622821[0]
Rift_Walley_fever AMK-G087_seqmenth_gi@r622823[0]
Rit_wvalley_fever_Finga_segment_gi876228245[0]
Rift_wvalley_fever CAR-R1622_segmenthd_gi8rv622829[0]
Rift_walley_fever_Hw-B375_segmenth_gis8TE22227[2]
Rift_“alley fewer_1853_F8_segmenth_gi87v622831[0]
Rift_Wvalley_fever_segmenthl_gi8 762281 7[0]

Rift_*alley _fewver_T4HBS5Y segmentM_oi87622815[0]

Rift_“alley fewver 1260_F8_segmenth_gi87622819[5]

Rift_wvalley_fever_SA-51_Van_VWck_segmentd_gigTa22721[7)

Rift_“alley fewer 2269 74 segmenth_gi8r622835[7]

Rift_wvalley_fever_Entebbe_segmenth_gi876227T3[0]

Rift_*alley_fever_kenya_57_Rintoul_segmentM_gi87622774[2]

Rift_Valley fever_Smithburn_segmenth_gi87E22777[48]

Rift_“alley fewer 2373 74 segmenthl_gi87622779[6]

Rift_*alley fewer SA-75_segmenth_gi8v6227E9[2]

Rift_Valley_fever_TB3_70_segmenth_gi87 6227672

Rift_“alley fewver_kenya_%56_|IBS_seqgmentM_gi8ry622771[6]

Rift_Valley fever_0S5-8_segmenth_gi87622761[1]

Rift_Valley_fever_0S5-9_segmenth_gig7622757[1)

Rift_‘alley fever_0S5-3_segmenth_gig8y622759[0]

Rift_Valley_fever_0S5-1_segmenth_gi87622763[3]

Rift_Valley_fever_ARD-38388_seqmenth_giB7E227645[3]

s | ST




RVF Segment L
Number_signatures: 206

Number_Homoplastic_signatures: 70

Rift_Walley_fever_200803170_segmentL_oi330422505[0]
Rift_“alley_fever 200803165 _seqgmentl_oi330422485[0]
Rift_“alley fever_ 200803163 _sedgmentl_oi3304224091[0]
Rift_valley_fever 2007003644 _segmentl_gi190411195[3]
Rift_Valley_fever 2007000225 _segmentl_gi190411233[0]
Riftt_valley fewer 2007000222 _segmentl_gi190411239[2]
Rift_valley_fewer_2007003081_seqmentl_ait190411197[0]
Rift_Valley_fever_200803162_segmentl_i330n422488[2]
Rift_Walley fever 2007001809 _seqgmentl_oi190411213[2]
Rift_valley_fever 2007002482 _segmentl_gi190411201[1]
Rift_Valley_fever_ 2007002445 segmentl_gi190411205[0]
Rift_valley _fever 2007004193 _segmentl_gi190411193[1]
Riftt_valley_fewer_2007002820_segmentl_gi190411199[1]
Rift_valley _fewer_ 2007001443 _seqmentl_oit190411214[0]
Rift_Walley_fever_2007000473_seamentl_ai190411231[0]
Rift_“alley fever 200803164 _seqgmentl_oi330422483[0]
Rift_Valley_fever_200803168_segmentl_gi330422501[0]

Rift_valley_fever_200803169_segmentl_gi330422503[2]
Rift_valley_fever_ 2007001107 _segmentl_qi190411223[0]

—
Fa Rift_walley_fewer_2007001292_segmentl_gi190411221[0]
Rift_walley_fewer_2007001564_segmentl_ai190411217[0]
Rift_Walley_fever_2007000094_seqmentl_oi190411241([0]
Rift_Valley_fever_ 2007004194 _segmentl_gi190411191[0]
Rift_Valley_fever_ 2007001811 _segmentl_gi190411211[1]

1 Riftt_valley_fever_kenya_9800523_segmentl_gi887E9999[0]
Rift_walley_fever_Saudi_2000-10911_segmentl_gisary70001([1]

iRiﬂ_VaIIey_fever_EDDBDmEE_SEgmentL_gi33D42249?[3]
Rift_Walley_fever_200803167_seqmentL_oi330422488[1]

0

Rift_Walley_fever_kenya_83_21444_segmentL_oi887r0003[4]
Rift_Walley fever F5-6365_seqmentl_agi88770019([0]
Rift_valley_fever_ZM-B57_segmentl_giS8 77001 7[0]
Riftt_valley_fever ZH-1776_segmentl_giB887r0021[0]
1 Rift_‘alley_fewer_MP-12_segmentL_gig8y 70007[3]
Rift_“alley_fewer_segmentl_gi302596520[0]
Rift_Walley_fever_fC-3349_segmentl_gi88770023[1]
1] Rift_“alley_fever FH-501-777_segmentl_giddyr001a[0]
Rift_Walley fever_ZH-501_segmentl_gi88770011[0]
Rift_valley_fever_T1_segmentl_giS8y 7001 3[0]
Rift_alley_fewer_MgHE24_segmentl_gig8y y0027[3]
Rift_alley_fewar_2250_74_segmentl_gi887700245(3)
Rift_alley_fewer_7T3IHBE1230_segmentl_giB8yv0045[4]
Rift_Valley_fever_Hw-B3T5_seogmentl_gi887F0043[1]
Rift_Walley_fever CAR-R1622_segmentl_giddrr004a[0]
Rift_Valley_fever_1853_78_segmentl_giB8770047[3]
Rift_Valley_fever AMK-3837_segmentl_gi88770039[0]
Rift_valley_fever AMK-B087_segmentl_gi88770041[0]

0 5 Ri_valley fever_1260_78_Segimentl_gi88770035(2]

Rift_valley_fever_73HET 448_segmenil_gisar70o031[3)

Rift_Walley_fever_SA-51_Van_Whyck_seagmentl_gi887 70065[9]

Rift_“alley fewver 2269 74 segmentl_gi88770067[6]
Rift_Valley_fever_Entebbe_segmentl_gi@87 700572
Rift_walley_fever_Smithburn_segmentl_giga770055[4]

0 Rift_“alley fewer_2373_T4_segmentl_gi88770063[5]
Rift_walley_fever_kenya_57_Rintaul_segmentl_gid87 70061 [4]

y—ﬁ Rift_Walley_fever_SA-7a_segmentl_gi887700545[2)

4 Rift_Walley_fever_F63_F0_segmentL_ogid877004a1[0]
— Rift_“alley_fever_Kenya_56_I1B3_segmentl_gi88770053[0]
Rift_Valley_fever_035-8_segmentl_giB87y69989[0]
Rift_valley_fever_05-9_segmentl_gi887y69993[0]

4 Rifi_valley fever_05-3_segmentl_gig97698911]
L Riftvalley fever 05-1_segrmentl_gis8769995(0]

Rift_Walley_fever_ARD-383838_seqgmentl_oi88 64999 7[A]



Tick-borne encephalitis complex
Number_signatures: 765
Number_Homoplastic_signatures: 182

Tick-barne_encephalitis_Primane-212_gi1 9413651 3[1]
Tick-barne_encephalitis_Primane-332_gi233880752([2]
Tick-barne_encephalitis_Primane-2593_gi194136515[1]
Tick-harne_encephalitis_Primonie-18_gi253553924[6]
0 Tick-harne_encephalitis_Primonie-90_gi23862777a[0]
Tick-harne_encephalitis_Primonie-26_gi21 3390651 [0]
Tick-harne_encephalitis_Primone-270_gi194136517([3]
Tick-harne_encephalitis_Primone-69_gi1941 36514[10]
Tick-horne_encephalitis_Oshima_5-10_gil 7221 596[4]
3 Tick-horne_encephalitis_Primorye-1153_gi341833639[2)
Tick-horne_encephalitis_Primore-a01_gi341833641[2]
Tick-horne_encephalitis_Dalnegorsk_ni2127254149[4]
Tick-horne_encephalitis_Primornye-2239_gi315114009[4]
7 Tick-barne_encephalitis_Primanye-92_gi322719593[F]
Tick-barne_encephalitis_Primarye-94_gi1 941 36522(6]

Tick-horne_encephalitis_Primine-89_oi237507239[9]
1 1 Tick-horne_encephalitis_Primone-633_gi315115007 4]
I} Tick-horne_encephalitis_Sofin-HO_gi1 r046117[11]

Tick-harne_encephalitis_Safjink8Y_gi3a1000270[010]
7 Tick-harne_encephalitis_MDJ-03_gid23510830[0]

1] 4 Tick-harne_encephalitis_MDJ-02_gid23510828[1]
] T!ck—bnrne_encephaI!t!s_Senzhang_pn_h,rprntein_gene_gi25985942[5]
o 1 Tick-harne_encephalitis_Kavalerovo_gi212725417[8]

Tick-horne_encephalitis_Svetlogorie_gi284494320[49]
Tick-horne_encephalitis_178-79_gi151335514[11]
o Tick-horne_encephalitis_886-24_gi151335516[9]
Tick-horne_encephalitis_gi997 2404[2]
’_EL'_ZTick—hnrne_encephalitis_\xasi|chenkn_gi4959022[2]
1 Tick-horne_encephalitis_kolarovo-2008_gi237930345([14)
Tick-horne_encephalitis_Zausaey_palyprotein_gene_gi28453847[9]

Tick-horne_encephalitis_Salem_gi2 209786951 2]
Tick-horne_encephalitis_gi1 065398[13]
Tick-horne_encephalitis_krM_213_gi3Z25111362(0]
Tick-harne_encephalitis_kKrd_93_gi325111364[0]
3 Tick-harne_encephalitis_gi1 06RE07 4[4]

Tick-harne_encephalitis_gi96284 31 6]
Tick-harne_encephalitis_AS33_giZ2923860845[9]
Tick-harne_encephalitis_Toro-2003_ai293413443[13]
Louping_ill_gi9629456[1 6]
Omsk_Kubrin_gi41019254[0]
1] 3 Omsk_gi33589253(0]
\_E Omsk_Bogolubovka_polyprotein_gene_gi3T499094[8]

Omsk_Guriey_Qi239914114[4]

|—|I Lanaat_gi20260787[0]

1] g Langat_TP21_gi1971095948(0]
Langat_E5_polyprotein_gene_gig453152([1]
kyasanur_forest_disease_gi169212632[0]

’_mu_— kyasanur_forest_disease_gia7499097(0]
11 kyasanur_forest_disease_KFD_P_S9805_gi297039743[1]
kyasanur_forest_disease_Alkhurma_ngi24432113[149]

Powassan_Ulysses_gil45294799[0]

Powassan_Ternay_aiz45294801[0]

Powassan_Parizansk_2006_gi1 83998295([1]

Fowassan_Madezdinsk-1991_from_Russia_gi128312470[0]

Fowassan_Spassk-9_gil92758601[2]

Powassan_gi20260779[1]

Powassan_G4-7062_POWARYES_gi300834854[18)

Powassan_DTWAIBOS_gi300834850[2]

o 0 1 Powassan_DTWAIADS_gi300834848([2]

14 Powassan_DTWAICOE_gi300834852[10]
g Powassan_wicf3901 _DTWWWI99_gi30083484 4[6]
o Powassan_Deer tick_wiruscth30_polyprotein_gene_gi16945863(5]
Powassan_MFS001_DTVMa96_gi3008348346[5]
,_@ Roval_Farm_Karshi_gi82791372[2]
3 Roval_Farm_Karshi_gi62326809[2]
Roval_Farm_Karshi_virusLEM-F192_Tur_gid2090928[159]
Roval_Farm_aiB2791376[22]




Old World Arenavirus Segment S
Number_signatures: 2348
Number_Homoplastic_signatures: 1338

Lassa_seqmentS_gi23343504[0]
Lassa_recombinant_Josiah_segmentS_ai323903302[3]
Mopeia_Lassa_reassortant_29_segmentS_nis6699501[8]
Lassa_Josiah_segmentS_ai49037386[0]
Lassa_RL_GPC_and_nucleoprotein_MNP_genes_gi3v729933[31]
3 Lassa_Macenta_seamentS_oi49037380[16]
Lassa_Z148_sedmentS_gid9037392[16]
Lassa_AY_GPC_and_nucleoprotein_MP_genes_oi46373061[0]
Lassa_AY_gids4631510[0]
Lassa_Weller_segmentS_gid9037345[34]
Lassa_nis8641[36]
Lassa_gilB033352[14]
Lassa_803213_and_nucleoprotein_genes_gi9294838[37]
Lassa_Pinneo_segmentS_gi49037398[1]
Lassa_LP_and_nucleoprotein_genes_gi9294835[33]
Lassa_Acar_3080_seamentS_gi49037401([0]
Mopeia_AM20410_segmentS_giaGEY9507[3]
Mopeia_AR_21366_glycoprotein_ands_gi332155[0]
Lassa_Mozambigue_seq3[r]
Mopeia_Mozambigue_segmentS_gidaa42276[24]
Morogoro_segmentS_gi255237B68[36]
Luna_rMamwala-1_segmentS_gi349731808[21]
Luna_seament3_gi3a6491 217 [33]
Mobala_segmentS_giBa88a729[24)
Inpy_sedmentS_gi8es02993[44]
Lymnphocytic_choriomeningitis_810935_segmentS_giZ258489117[38]
Lymphocytic_choriomeningitis_WE_subUBC_A-337_sedmentS_gi2584891 36[0]
Lymphocytic_choriomeningitis_WE_subUBC_Mo_57135_segmentS_gi258489144[0]
Lymphocytic_choriomeningitis_segmentS_gi1 696411 56[4]
Lymphocytic_choriomeningitis_segmentS_gi1 696411 50[2]
Lymphocytic_choriomeningitis_200501927_segmentS_gi268489121[4]
Lymphocytic_choriomeningitis_200504261_segmentS_gi2563489147[3]
Lymphocytic_choriomeningitis_gi331379[20]
Lymphocytic_choriomeningitis_WHI_segmentS_gi2684891 32[21]
Lymnphocytic_choriomeningitis_810362_segmentS_giZ258489151[11]
Lymphocytic_choriomeningitis_810366_segmentS_ni258489113[17]
Lymphocytic_choriomeningitis_Traub_segmentS_gi115383206[2%]
Lymnphocytic_choriomeningitis_segmentRNA_seqgmentRNA_giv1089856[17]
Lymnphocytic_choriomeningitis_Douglas_4707_segmentS_giZ2584897140[1 3]
Lymphocytic_choriomeningitis_811316_segmentS_ni2584891248[17]
Lymphooytic_choriomeningitis_Marseille_12_zeqgmentS_gi826599700[32)
Lymnphocytic_choriomeningitis_810835_segmentS_giZ58489128[13]
Lymphocytic_choriomeninaitis_segmentS_gi23334588[1]
Lymphocytic_choriomeningitis_segmentRMNA_segmentRMA_QIGTE557148[3]
Lymphocytic_choriomeningitis_sedmentS_gi1165963461[1]
Lymnphocytic_choriomeningitis_CH-2692_ GP_and_nucleoprotein_MNP_genes_gi15953204[0]
Lymphocytic_choriomeningitis_CH-5692_seagmentS_gi115383194[1]
Lymphocytic_choriomeningitis_CH-5871_GP_and_nucleoprotein_MP_genes_gi15553207[0]
Lytnphocytic_choriomeningitis_Fasteur_segmentS_gi115383200[21]
e Lymphocytic_choriomeningitis_MZ_segmentS_gi1 08743534[15]
= Lymphocytic_choriomeningitis_Bulgaria_segmentS_gi308097146[18]
= Lymphocytic_choriomeningitis_CABN_segmentS_giZ28015596[16]
Lymphocytic_choriomeningitis_SM05_seamentS_gi228015602[14]
Lymphocytic_choriomeningitis_GRO1_segmentS_gi228015599[4 2]

15




Old World Arenavirus Segment L

Number_signatures: 2640

Number_Homoplastic_signatures: 1415

Lassa_Pinneo_seqd[11]

Lassa_Acar_seqi[4]

Lassa_Mozambigue_seq2[8]
Lassa_Macenta_segmentl_gid8037377[6]
Lassa_Weller_seqs[4]
Lassa_Z148_segmentl_gi49037388[27]
Lassa_recombinant_Josiah_segmentl_gi323903308[2]
Lassa_Josiah_segmentl_Qi323503305[0]

Lassa_gil 90654 6[90]

Lassa_sedgmentl_gi23343512[3]
Lassa_dJosiah_sedmentl_gid9037383[0]
Lassa_ML_RING_finger_protein_Z_and_polymerase_L_genes_gi3Fr29930[32)
|2—Lassa_AV_gi354EB15DT[D]

= Lassa_AY_RING_finger_protein_7_and_polymerase_L_oenes_gi37729909[0]
—— Lassa_CSF_RING_finger_protein_7_gene_gi37355034(0]

76
= Lassa_CSF_polymerase_L_dene_gi37955035[0]

lppy_segmentl_gi899029595[9)
Mopeia_Lassa_reassortant_29 segmentl_gisE6994588[3)
0 Mopeia_AMZ20410_segmentl_gigE699504[1]
Mopeia_Mozamhbigque_segmentl_giBa542274[24]
Marogoro_segmentl_ni255237 7 29[62]
Maobala_segmentl_gig9903001[50]

|2— Luna_Mamwala-1_segmentl_gi349731811[59]
£ Luna_segmentl_gi3a6491220[31]

Lymphocytic_choriomeningitis_segmentl_gil69641153[1 3]

0 Lymphocytic_choriomeningitis_segmentl_gi169641159[13]

Lymphocytic_choriomeningitis _WE_subUBC_Rao_57135_segmentl_gi258439194[0]

Lymphocytic_choriomeningitis_Douglas_4707_segmentl_gi258489180[32)

_E Lymphocytic_choriomeningitis_200501927_segmentl_gi258489179[8]

3 Lymphocytic_choriomeningitis_200504261_segmentl_ni2538489197[9]

Lymphocytic_choriomeningitis_gid1015860[21]

_|: Lymphocytic_choriomeningitis_811 31 6_segmentl_gi252489123[27]

0 Lymphocytic_choriomeningitis_Traub_segmentl_gi115383209([36]

Lymphocytic_choriomeningitis_310362_segmentl_gi258489201[28]

Lymphocytic_choriomeningitis_segmentl_gi23334585[52)

Lymphocytic_choriomeningitis_segmentl_gi86440167[3]

15
1 4|1 Lymphocytic_choriomeningitis_segrmentRMNA_segmentRMNA_QiG1655718[2]
Lymphocytic_chotiomeningitis_GH-5692_segmentl_gil 153831 87[46]

_|: Lymphocytic_choriomeningitis_Pasteur_segmentl_gi115383203[34]
1 Lymphocytic_choriomeningitis_MX_L_ai158726624[55]

Lymphocytic_choriomeningitis_Marseille_12_segmentl_gi@2659703[30]

Lytnphocytic_choriormeningitis_810885_sedmentl_giZ55489187[14]

Lytnphocytic_choriomeningitis_810366_sedamentl_giZ55489171[44]

Lymphocytic_choriomeningitis_Bulgaria_segmentl_gi308097144[54]

Lymphocytic_choriomeningitis_810935_segmentl_gi258489175[44]
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