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MODULE 2: NEW SPECIES

If more than one, they should be a group of related species belonging to the same genus. All new
species must be placed in a higher taxon. This is usually a genus although it is also permissible for
species to be “unassigned” within a subfamily or family. Wherever possible, provide sequence
accession number(s) for one isolate of each new species proposed.

Code |2016.005aS (assigned by ICTV officers)

To create 1 new species within:
Fill in all that apply.

Genus: | Enterovirus e If the higher taxon has yet to be
O created (in a later module, below) write

SUbfam!Iy: _ — “(new)” after its proposed name.

Family: P!Comav!”dae e If no genus is specified, enter
Order: | Picornavirales “unassigned” in the genus box.

Name of new species: | Representative isolate: (only 1 per GenBank sequence
species please) accession number(s)
Enterovirus | Dromedary camel enterovirus 19CC KP345887

Reasons to justify the creation and assignment of the new species:
e Explain how the proposed species differ(s) from all existing species.
o If species demarcation criteria (see module 3) have previously been defined for the
genus, explain how the new species meet these criteria.
o If criteria for demarcating species need to be defined (because there will now be more
than one species in the genus), please state the proposed criteria.
e Further material in support of this proposal may be presented in the Appendix, Module 11

Dromedary camel enterovirus (DcEV) was detected in faecal samples from dromedaries in
Dubai. It exhibits the typical Enterovirus genome layout:

VPg+5'UTRRES[1A-1B-1C-1D/2AP-2B-2CHel/3A-3B VP9-3CP0-3DP3UTR-poly(A).

The type I IRES exhibits two cloverleaf structures as described for Enterovirus E and F.
However, dromedary camel enterovirus has significant differences to the existing Enterovirus
species:

(i) Although DcEV is most closely related to Enterovirus E and F, it exhibits a diversity of
27-36% of the capsid proteins and greater diversity to the other enteroviruses (amino acid
identity <75%, see attached Table 1).

(ii) Both known sequences of dromedary camel enterovirus cluster together with enteroviruses
but comprise a distinct branch in phylogenetic tree (compare attached Figures 1, 2, 3).
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MODULE 11: APPENDIX: supporting material

additional material in support of this proposal

References:

Woo,P.C., Lau,S.K., Li,T., Jose,S., Yip,C.C., Huang,Y., Wong,E.Y ., Fan,R.Y ., Cai,J.P.,
Wernery,U. and Yuen,K.Y. 2015. A novel dromedary camel enterovirus in family
Picornaviridae from dromedaries in the Middle East. J. Gen. Virol. 96:1723-1731.

Annex:

Include as much information as necessary to support the proposal, including diagrams comparing the
old and new taxonomic orders. The use of Figures and Tables is strongly recommended but direct
pasting of content from publications will require permission from the copyright holder together with
appropriate acknowledgement as this proposal will be placed on a public web site. For phylogenetic

analysis, try to provide a tree where branch length is related to genetic distance.
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Figure 1: Phylogenetic analyses of the enterovirus P1 gene region of using Bayesian tree
inference (MrBayes 3.2). 59 enterovirus sequences were retrieved from GenBank. Presented are
GenBank accession numbers, abbreviated species names and types. If available, designations of
isolates are given in square brackets. Proposed names are printed in red and indicated by a dot
(®). Numbers at nodes indicate posterior probabilities obtained after 1,000,000 generations. The
optimal substitution model (GTR+G+I) was determined with MEGA 5. The scale indicates
substitutions/site. Abbreviations: BEV, bovine enterovirus; CV, coxsackievirus; EV, enterovirus;

E, echovirus; PV, poliovirus; RV, rhinovirus; SV, simian virus.
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Figure 2: Phylogenetic analyses of picornavirus P1 using maximum likelihood tree inference
(MEGAA5.2). 178 picornavirus sequences were retrieved from GenBank. Presented are GenBank
accession numbers, genus, species names and types. If available, designations of isolates and
sequenced specimens, respectively, are given in square brackets. Yet unassigned viruses are
printed in blue. Proposed names are printed in red and indicated by a dot (@). Numbers at nodes
indicate bootstrap values obtained after 200 replications. The optimal substitution model
(GTR+G+I) was determined with MEGA 5. The scale indicates substitutions/site.
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FJ438908, unassigned, human cosavirus D1 [!
FJ555055, unassigned, human cosavirus E1 [Australia/61]
FJ438907, unassigned, human gosavus B1[2263]
FJ438902, Cosavirus, Cosavirus Al [05!
JINB67758, unassigned, human cosawus F1 [PK5006]
EU 35 94, Aﬁhlhuvlrus Bovine rhinitis B virus 1 [ECll]
JN936206, Aphthovirus, Bovine rhinitis A virus 2
X00871, pmmwus Dot et o drasas s B [Kau'beuren]
x96870 Aphlhov rus, Equine Tt Avirs 1 [PEI
1396707, unassigned, lesavirus 1 [Mis1( 1308/2012é

L Ri506706, unassigned, lesavirus 2 [Nai108015/2012
JQ941880, Hunnivirus, Hunnivirus Al [cattle/ HUN/2008]
AF231769, Teschovirus, Teschovirus AL, porcine teschovrus 1 [Taltn]
X96871, Erbovirus, Erbovirus AL equine thinitis B virus 1 [P1436/71]
erbo-like picornavirus [TCH s]

10.99 KMB873613, lorlnlse i
2% Kug73614, tortoise 144-10)
i toroise pi 20174
KMB73612 tortoise 04]
KNB73611. UNasSIGNed, (ori0ISe MCOMawIS o)
KMB73616, unassigned, tortoise picornavirus 120 i 10]
KMB73617, unassigned toroise picomavius [5.0
Mosavirus, Mosavirus Al [mouse/M- 7/USA/2010]
KESSBABL. MOSmTUS Mossurit A [SZAL6-MoV/2011/HUN]
, IN572117, unassigned, feline picornavirus 366F)
JIN572119, unassigned, feline picornavirus [1021F]
JIN572115, unassigned, feline picornavirus [catiHong Kong/073F/20079
JIN572116, unassigned, feline picornavirus i1z7e]
IN572118, unassigned. feline picornavus [661F)
Dsgmmem unassigned, bat picornavirus [BUMI-PicoV/FJ2012]
1641696, Unassigned. bat picomavirs [BIMI-Picov-2/SAX2011]
1984169, unassigned, bat picornavus [BIV-picoV-1/GD2012]

HQ595345‘ Uhassianed: bat picornavirus [TLC21F]

KJ641693, unassigned, bat picornavirus Bike -PicoV/SC2013)
595340, unassigned, bat picornavirus [NC16,

HQ595341, unassigned, bat picornavirus [tMHZ Al

— HO595343, unassigned, bat picornavirus [MHOF]
HQE95343 "Umassigned, bat picornavrus [SK17F]
14852,

el
641694, unassigned, et plocravas [BtRs PicoVIYNZ010)]
vy unassigned, canine picornavirus [dog/Hong Kong/325¢12008
1 C 6579, unassigned, bovine picornavirus [Bo-12-3/

LC036581, unassigned, bovine picoravrus [Bo-12- 11/2009/JPN]
050 FCO36580, unassigned, bowne picomaurus [Bo-12-7/200010P]
LC036582, unassigned, bovine picornayirus [Bo-12-38/2009/JPN]
LC006971, unassigned, Bovine picornavirus [Bo-11-39/2009/JPN]
AFA0S813, Sapelovirus, Sapelourus AL porcine sapelourus, 1 [VA3)
AY064708, Sapelovirus, Sape ovirus B1, simian sapelowius 1 [SV2-2353]

KJ641689 unassigned, bt picornavirus '[BrMa PicoVIES2012
AVSE3073, Sapelovirts, Auan sapelouius 1
Caenbian Sehiont Sopelwrus (1162

JBA1683 unassngned bat plcomawus BtRlep-PicoV/FJ2012]
1 KJ641692, unassigned, bat picormavrus [BiRa-PicoV/JS2013]
K1641685, unassigned, bat picornavirus [BIRI-PicoV-LYN2012]
KI541697 tnassigned. bat pcrnars [NV PicoV/SC2013]
33854, Enterovirus, Nanc

D00820, Enterovirus, EV-D70 [J670-71]
V01149, Enterovirus, EV-C PV1 /&Mahoney
u22521 Enterovirus, EV-A71 [BCT]
Si500e, Enterovie, S0 Dromedary camel enterovirus 2 [20CC
! o KP345887 Enterovirus, EV-11, Dromedary camel enterovirus 1 [19CC]
DQO92770, Enterovirus, EV-F1 BEV-2 [BEV-261 RM2]
DQ092769, Enterovirus, EV-E1 BEV-1[LC-R4]
AF363453, Enterovirus, EV- G1 [UKG/410/73]
AF201894, Enterovirus, EV- Hl[ Zflaque virus]
124917, Enterovirus, RV-A:
EF186077, Enterovirus, RVC HRV-QPM]
K02121, Enterovirus, RV-B14 [1959]
[ KP233897, rabovirus [Berlin/Jan2011/0572)
AT ) unassigned, rat picoraurs [raUNYC-B10/USA/2010)
FR727144, unassigned, pigeon picornavirus B [pigeon/Norway/03/641/2003]
KC560801, unasslgned Digeon picornaurus B L7/2010/H ngary]
FR727145, 003]
JN674502 unass\gned quaAI plcoma\nrus 1 quall/HUN/ZDlO
KT880670, unassl%ned phacouirus [Pf-CH
5 9, unassigned, rajcowus[ eSUEIVOVEG22/20131HUN]
KJ641684, unassigned, bat picornavirus [BIRf-PicoV-2/YN2012]
i1 KT452637 unasslgned rndenl hepamwus FRMUlOlGEWM\Ca{\/Z 10]
KT452¢ jent L1e10NMyga201)
Tieosdi, unassigned, et hepatowrus. IKSL11230CHmg2011)
4 KT229612, unassigned, woodchuck hepatovirus (3ID]
KT229611, unassigned, woodchuck hepatovirus [2ID]
KT452685, unassigned, rodent hepatovirus [KEF121Sigmas2012]
w4707, Hepatovirus, Hepatovirus Al, Nepatiis A irus [HV-L75
. Hepatovirus, Hepatovirus AL simian hepalitis A virus [AGM-27]
1 KTASHOER, heione. Shrew hepalcvlrus [K512123250ra1a2012
KT452661, toviru orar
| KT452695. unassigned. hedgehug hepatovirus {Igel75Eneur2014

KT452698, unassigned, hedgehog hepatovirus [Igel68Erieur2014]
KT452691, unassigned, hedgehog hepatovirus [Igel8Erieur2014]
at

KTas2ria, o
8, nassigned, wpaia hepaovirus [TNI]
Kggggno natona, Bat hepatowrus [BUCZBFG6CoIai2010]
KR703607, unassigned, phuplvlrus [NewEn o USABOLT
KT452742, Unassigned, bat hepatourus [SVGIES20MnmayZ014)
[CIV459Lopsik2004]

095 183915, Limnipivirus, Limnipivirus CL, fathead minnow picornavirus 1
K iba01t, Limnipivirus, Limnipivirus C1, fathead minnow picornayrus 1
§74490, Limnipivirus, Limnipiirus CL, fathead minnow
KF306267, Limnipivi nipivirus B1, carp picornavirus 1
IX134222, lemplvlrus “Srori urus AL muegm picornavirus 1
Kegazoar, us i picomavius L [F15/0
LSAxzs e 11]

at picornawirus [Bwn -PicoV-
AF327920 Parechovlrus Parechovlrus B1, Ljungan virus 1 [87-
T HEe77705, unassigned, sebokcele virus 1 AVE/1227/d]
102971, 1, hum 1 [Harris]
KFO06589, unassigned, ferret parechowus TermBuNpPOVINL
16470, Pasivirus, Pasivirus Al [swine/France/2011]
AB937989, unaSsigned, crohivirus 1 [shrew/zM54/ zambia/2012]
KCa65954, Avisivirus, Avisivirus Al [turkey/M176-TUASV/2011/HUN]
KC61A703 Avisivirus, Avisivirus Al [turkey/USA/IN1/2010]
KF979334, unassigned, chicken picornavirus 3
KT880669, Unassigned.chicken picornavirus [Pf-CHK1/AsV]
KF979333, Shicken plcornavius 2144
KJ000696, aalivirus [duck/GL/12/China/2012
R —— KM203656, unassigned, crlvlrusl[chlcksn/Pf CHK1/2013/HUN]
| r— KTBE0667 unassigned, orivirus 2 [Pf-CHKI1]
DQ249299, p AL duck hepatis A irus 10301
- KC835375, K givirus, L6-KuV/201/HUN]
Aquamaviris, Aquamavirus AL, seal picomavirus 1 [HO-02-21]
KP770140, unassigned, ampmms [NEW 12013/HUN]

fhm/2/MN/US;

AJ225173, Tvemovllus Tremov\rus Al avian encephalomyelitis virus 1 [Calnek vaccine strain]
[fhm/l/MNlUSA/ZUl
icornavirus 1 [fhm/20/IL/USA/2010]
F3706]

oih
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Figure 3: Phylogenetic analyses of picornavirus 3CD gene regions using Bayesian tree inference
(MrBayes 3.2). 178 sequences were retrieved from GenBank. Presented are GenBank accession
numbers, genus, species names and types. If available, designations of isolates and sequenced
specimens, respectively, are given in square brackets. Yet unassigned viruses are printed in blue.
Proposed names are printed in red and indicated by a dot (@). Numbers at nodes indicate
posterior probabilities obtained after 4,750,000 generations. The optimal substitution model
(GTR+G+I) was determined with MEGA 5. The scale indicates substitutions/site.
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Table 1: Estimates of Evolutionary Divergence between Pl aa Sequences

Description
Analysis
Analysis ————————————— Distance Estimation
Scope ———————— Pairs of taxa
Estimate Variance
Variance Estimation Method ---------- None
Substitution Model
Substitutions Type —---——————————————— Amino acid
Genetic Code Table ---———-—-—————————— Standard
Model/Method --—---——-—-——————————————— p-distance
Substitutions to Include ---————————- All
Rates and Patterns
Rates among Sites --————————————————— Uniform rates
Pattern among Lineages ----—-—————-——- Same (Homogeneous)
Data Subset to Use
Gaps/Missing Data Treatment —----—--—- Pairwise deletion
Codons Included ---—-————-————————————— 1st+2nd+3rd+Non-Coding

No. of Sites : 933
d : Estimate

[ 1] EV-E1 D00214 BEV-VG527

[ 2] EV-E1_DQ092771_isolate Vir_404/03
[ 3] EV-E1_DQ092769 strain LC-R4_EV-E

[ 4] EV-E1_KC667561 strain PA12-24791

[ 51 EV-E2_DQ092792_strain_PS42

[ 6] EV-E2_DQ092784_isolate SD_1182_11
[ 71 EV-E2_DQ092793 strain_PS83

[ 8] EV-E3_DQ092786_isolate D14/3/96

[ 9] EV-E3_KF748290 isolate HY12

[10] EV-F1_NC_021220_strain_BEV-261

[11] EV-F1_KC748420_strain_IL/alpaca

[12] EV-F2_DQ092788 isolate_Jena_ 38/02
[13] EV-F2_AY508697_ strain_Wye-3A

[14] EV-F2_DQ092795_strain_PS89

[15] EV-F2_KM667941 isolate BEV/Egypt/2014
[16] EV-F3_DQ092794_ strain_PS87/Belfast
[17] EV-F4_AY462106_Possum_enterovirus_W1
[18] EV-F4_AY462107_Possum_enterovirus_W6

[19] EV-11_KP345888_Dromedary_camel_enterovirus_strain_20CC
[20] EV-11_KP345887_Dromedary_camel_enterovirus_strain_19CC
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1 2 3 a4 5 6 7 8 9 10 11
1 EV-E1 0.0000

1 EV-E1 0.0381 0.0000

] EV-E1 0.0286 0.0393 0.0000

1 EV-E1 0.0381

1 EV-E2

] EV-E2

[ 7] EV-E2
[ 8] EV-E3 0.0000

[ 9] EV-E3 0.0403 0.0000

[10] EV-F1 0.3366 0.3317 0.3366 0.3390 0.3357 0.3418 0.3382 0.3309 0.3398 0.0000

[11] EV-F1 0.3329 0.3281 0.3353 0.3329 0.3370 0.3370 0.3382 0.3357 0.3434 0.0276 0.0000
[12] EV-F2 0.3321 0.3261 0.3309 0.3341 0.3333 0.3394 0.3345 0.3309 0.3373
[13] EV-F2 0.3297 0.3285 0.3309 0.3317 0.3321 0.3381 0.3333 0.3321 0.3422
[14] EV-F2 0.3378 0.3329 0.3353 0.3397 0.3377 0.3425 0.3389 0.3341 0.3345
[15] EV-F2 0.3426 0.3341 0.3414 0.3426 0.3406 0.3466 0.3418 0.3357 0.3410
[16] EV-F3 0.3462 0.3414 0.3462 0.3433 0.3534 0.3498 0.3534 0.3498 0.3490
[17] EV-F4 0.3321 0.3345 0.3333 0.3341 0.3394 0.3418 0.3418 0.3381 0.3446
[18] EV-F4 0.3430 0.3442 0.3442 0.3401 0.3418 0.3454 0.3442 0.3454 0.3506

[19] EV-11 0.3541 0.3492 0.3553 0.3524 0.3578 0.3602 0.3602 0.3557 0.3573 0.2958 0.2946
[20] EV-11 0.3565 0.3516 0.3553 0.3549 0.3590 0.3578 0.3590 0.3569 0.3585 0.2946 0.2922

Table. Estimates of Evolutionary Divergence between Sequences

12 13 14 15 16 17 18 19 20 ]

0.0000

0.0479 0.0000

0.0528 0.0504 0.0000

0.0530 0.0614 0.0554 0.0000

0.0000
0.0683 0.0000

0.2787 0.2824 0.2897 0.2938 0.3203 0.3142 0.3166 0.0000
0.2775 0.2812 0.2873 0.2925 0.3178 0.3142 0.3191 0.0096 0.0000

The number of amino acid differences per site from between sequences are shown. The analysis involved 20 amino acid sequences. The coding data was

translated assuming a Standard genetic code table. All ambiguous positions were removed
positions in the final dataset. Evolutionary analyses were conducted in MEGA5 [1]-

1. Tamura K., Peterson D., Peterson N., Stecher G., Nei M., and Kumar S. (2011). MEGAS5:
Likelihood, Evolutionary Distance, and Maximum Parsimony Methods. Molecular Biology and

intra-typic observed aa divergence: <7% = aa identity:
observed aa divergence: 10-23% = aa identity:
between species observed aa divergence: 27-36% = aa identity:

for each sequence pair. There were a total of 933

Molecular Evolutionary Genetics Analysis using Maximum
Evolution 28: 2731-2739.

>93%
>75%
>64%
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