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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
T 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 P9-3CP-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).

(if) 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 [t
FJ555055, unassngned human cosavirus E1 [Ausiralia/61]
FJ438907, unassigned, human cosavirus B1 [2263]
FJ438902, Cosavirus, Cosavlrus Al [0553]
JNB67758, unasswgned human cosavirus F1 [PK5006]

36594, Aﬁhthovwrus Bovine rhinitis B virus 1 [EC11]

N936206, Aphthovirus, Eovme rhinitis A virus 2 E

871 APh(hovituS, Foot-andmou d\seasevarusO [Kaufbeuren]

X36310, Aphiliowit s, Edune s Awius 1 (e

KM396707, unassigned, lesavirus ! \swuos/zmz
KI1396708, unassigned, lesavius 2 [N 108015%

0, Hunnivirus, Hunmwus AL [catﬂelHUN/ZDOls]T fon)

an

9, Teschoy

AF23176
X

3 ru
S6871. rbbun s, Erbotitue AL ‘equine frmits B virus 1 [P1436171]
89358, unassigned, bovine etbalie picornavirs [1CHe]

-05]

KMS¢
KM873613,

0.9 , tortoise
90 KMB73614, tortoise picornaviru o8 q
KMB73615, tortoise picornavirus [2013-T4]

KMB73612, tortoise picornavirus [5-04]
KM873611, unassigned, tortoise picornavirus (14-04]
KM873616, unassigned, tortoise picornavirus [124-4-10]
KMB873617, unassigned, tortoise picornavirus [5-03

JF973687, Mosavirus, Mosavirus AL [mouse/\-£/USA2010]
KF958461, Mosavirus,Mosavirus A2 [SZAL6-MoV/2011/HUN]
1 IN572117, unassigned, feline picornavirus [356F]

* IN572118, unassigned, feline picornavirus [1021F]
JIN572115, unassigned, feline picornavirus [catHong Kong/073F/20079
JN572%168unass\gned lehr||e picornavirus [1:

osf08ET R A e
3641699, unassigned, bat picornauirus [BII-P X2011]
KJ641690, unassigned, bat DICOV"B\MUSE tVf- Pi 1/GD2012]
X

H bat picornavirus
HQ595345, unassigned, bat picornavirus
541603, unassigned; bt picoravirus
HQ595340, unassigned, bat picornavirus
H0595341 unass\gned o picornavirus [LMH22A]
HQ595342, unassigned, bat picornavirus [MHOF]
Hosbe3ds, Unassigned, bal picomavus [SK17F]

1F]
Rh-P 2013)

Qs la
kibligos unass\gned bat picomanirus [Ble PicoV/YN2010] %
INE313%6, unassigned, canine picornavrus [dog/Hong Kong/325F12008
LC036579, unassigned, bovine picornavirus [Bo-12-3/

* LC036581, unassigned, bovine picornavirus [Bo-12- 11/2009/JPN]
0.0 LC036580, unassigned, bovine picornavirus [Bo-12-7/2009/JP!

LC036582, unassigned, bovine picornavirus [Bo-12-38/2009/JPN]
LCO06971, unassigned, Bovine picornavirus [Bo-11-39/2009/JP
AF406813, Sapelovirus, AL porcine 1vis)
AAY064708, Sapelovirus, Sapelovirus B1, simian sapelovirus 1 [SV2-2383]
KJ641696, unassigned, bat picornavirus [BIVs-Picov/SC2013)
KJ641689, unassigned, bat picornavirus [BtMa-PicoV/FI2012

AY563023, Sapelovirus, Avian sapelovirus 1 [TW90A]

JN420368, unassigned, Californian sealion sapelovirus [1162
KJ641688, unassigned, bat picornavirus [BtRlep-PicoV/FJ2012]
1 KJ641692, unassigned, 'bat picornavirus [BiRa-Picov/JS2013]

KJ641685, unassigned, bat picornavirus [BIRI-PicoV-1/YN2012]
KIB4IEOT, unass\gned bag/cornavlrus (E0W-Picov/SC2013)

Enterovirus, B CV-B3 [Nan«

NEDE7e. eterowis. EV-S1 VA 1aE
D00820, Enterovirus, EV-D70 [J670-71]

\/01149 Ememv\rus EV-C PV1 [Mahoney]
1 Enterovirus, EV-A71 [BrCr]
345888, Enterovirus, EV-11, Dromedary camel enterovirus 2 [20CC]
@ KP345887, Enterovirus, EV-I1, Dromedary camel enterovirus 1 [19CC
DQO092770, Enterovirus, EV-F1 BEV-2 [BE\/ 261 RM2]
9, Enterovirus, EV- EL} BEVil/gLaC 4]

DQO9276:
AF363453, Enterovirus, EV-G1 [UKG/4:
AF201894, Enterovirus, EV-H1 [A-2 plague virus]

Ladour, Enterovirus, RV-ALS [11757]
77, Entero RV-QPM]
KOZL2L Entciount i AV-B14 [1
- KP233897, unassigned, rabovirus [Berlin/Jan2011/0572]
KJ950883 unassigned, rat plcormavius [ra/NYC-B10/USA2010]
i

1/2003]

27144, T
KCeo0601, Unassigned, igeon picornavirus B [GAL-7/2010/Hungary]
FRTZT14S, unassigned, pigeon picornavirus A | igeon/Norway/03/603-7/2003]
74502, unassigned, quail picornavirus 1 [quaiHUN/2010]
KT20670. unassigned, phacovus [PT-CHK
KP230849, unassigned, falcourus [kestrelVOVEQ622/2013HUN]
3641684, unassigned, bat picornavirus [BIRf-PicoV-2/YN2012]
K452637, unassigned, rodent hepatourus [RUULOL6S7Mican2010]
KT452641, unassigned, roden hepatourus [KS11610Myogla20L)
452644, unassigned, rodent hepatovirus [K511123 CnmngO 1]
N KT229512 unassigned, woodchuck hepatoviru
KT229611, unassigned, woodchuck hepatovir
KTa52685, Unassigned. rodent hepatorus. [KE &h Sigmas2012
M14707, Hepatovirus, Hepatovirus Al, hepalitis A virus [HV-175)
D00924, Hepatovirus, Hepatovirus AL, simian hepatiis A virus [AGM-27]
KT452658, Unassigned, shrew hepatovirus [KS121232Sorara2012]
KT452661, unassigned, shrew hepatovirus [KS121289Sorara2012]
-, KT452695, unassigned, hedgehog hepatovirus [Igel75Erieur2014]
KT452698, unassigned; hedgehog hepatovirus [Igel68Erieur2014)
\gs\&Erl]eurZOlA]

KT452691, unassigned, hedgehog hepatovirus
KT452714, unassigned, bat hepatovirus [M32Eid
8, unassigned, tupaia hepatovirus [l
KTASR730. haseionai oat hopiovrie [BUGZBFBAColair2010]
K1452729, unassighed, bat hepatovirus [F OLAF4ERNIan2010)
KR703607, unassigned, phopivirus [NewEngland/US,
KT452742, nssigned, bat hepatovirus [Sh SN A0 14)
52735, rodent [C\\/459Lop5|k2004]

AJ225173 Trsmcvlrus Tremovirus A1, avian encephalomyelitis virus 1 [Calnek vaccine strain]
fathead minnow picornavirus 1 [fhm/l/MNlUSA/ZDlJ
)]

0.0sKF 183915, Limnipivirus, Limnipivirus CL, f
153015, Lmmipiviie, Limnipivirus C1, fathead minnow picornavirus 1 [fhmi2/MN/USA/2(

KFB74490, Limnipivirus, Limnipiirus C1, fathead minnow pomarus 1 [fhnV20/1L/USA/2010]
KF306267, Limnipivirus, Limnipivirus B1, carp picornavirus &L
JX134222, L\mnlplv\rus Limnipivirus AL, bliegill p\comawus A 032]
Kesasoar, us. eel pi
i BIM( PICOV 1/SAX201 ]
-012]

AF327920 Pareéhnvlrus Parechovlrus B1, Ljungan virus 1

HF677705, unassigned, sebokele virus 1 [An/B/1227/d]

L02971 Parechovirus, Parechovirus A1, human parechovirus 1 [Harris]
erret N

316470, Pasivirus, Pasivirus AL swme/France/zUll]

J
AB937989, una%slgned crohivirus 1 [shrew/ZM54/Zambia/2012]
KC46! [[lurk@//MﬂG TuASV/Z]Dll/HUN]

5954, Avisivirus, Avisivirus Al
KC614703, Avisivirus, Avisivirus Al [turkey/USA/INL/
3! icl

or — KF9 icken picornavrus
1L kT880669, Unassigned,chicken picornavirus [Pf- CHKl/AsV]
KF979333, icken picornavirus 2 [44C]
KJ000696, Qaiiits [duck/GL/12ICHINA/201
R [ KM203656, unassigned, orivirus 1 (chicken/Pf-CHK1/2013/HUN]
1 LL— KTsgoos1, unassigned, oivius 2 [PLCHKY
DQ249299, Avihep: 1, duck hepatitis A vi
. KCo35376, K (5 Krenenarts ArrevenSoRle-kuviz011HUN]
T cnassigne, bat funsagivrus
uamavirus, Aquamavirus Al, seal picornavirus 1 [HO-02-21]

KP770140, unassigned, ampwus [NEW%IZDB/HUN]

0.5
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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

Description
Analysis
Analysis ———————=————————————————————— Distance Estimation
SCope —mmmmmmm e 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
5] EV-E2 DQ092792 strain PS42

6] EV-E2 DQ092784 isolate SD 1182 II
7] 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-I1 KP345888 Dromedary camel enterovirus strain 20CC
[20] EV-I1 KP345887 Dromedary camel enterovirus strain 19CC

Sequences
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
EV-E1 0.0000
EV-E1 0.0381 0.0000
EV-E1 0.0286 0.0393 0.0000
EV-E1 0.0262 0.0381 0.0334 0.0000
EV-E2
EV-E2
EV-E2
EV-E3
EV-E3

0.0000
0.0665 0.0000
0.0048 0.0689 0.0000

0.0000
0.0403 0.0000

0.0000
0.0276 0.0000

EV-F1
EV-F1
EV-F2
EV-F2
EV-F2
EV-F2
EV-F3
EV-F4 0.0000

EV-F4 0.0683 0.0000

EV-I1 0.0000

EV-I1 0.0096 0.0000
Table. Estimates of Evolutionary Divergence between Sequences

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 for each sequence pair. There were a total of 933
positions in the final dataset. Evolutionary analyses were conducted in MEGA5 [1].

0.0000

0.0479 0.0000

0.0528 0.0504 0.0000

0.0530 0.0614 0.0554 0.0000
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1. Tamura K., Peterson D., Peterson N., Stecher G., Nei M., and Kumar S. (2011). MEGA5: Molecular Evolutionary Genetics Analysis using Maximum
Likelihood, Evolutionary Distance, and Maximum Parsimony Methods. Molecular Biology and Evolution 28: 2731-2739.

intra-typic observed aa divergence: <7% = aa identity: >93%
observed aa divergence: 10-23% = aa identity: >75%
observed aa divergence: 27-36% = aa identity: >64%
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