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Part 3: PROPOSED TAXONOMY

	[bookmark: _GoBack]Name of accompanying Excel module: 2018.014M.N.v1.Phlebovirus_sp


Supporting material:
	



A novel virus, called Mukawa virus (abbreviated MKWV) was found in Mukawa, Hokkaido, Japan in female ticks (species Ixodes persulcatus), and isolated/characterized by electron microscopy, full-genome sequencing, and virological characterizations in vitro and in vivo. A coding-complete/complete genome sequence was deposited in GenBank (accession numbers: LC063768, LC063769, and LC063770). The sequencing analyses demonstrated that the sequences of the L, M, and S termini of MKWV were identical to corresponding conserved sequences among viruses belonging to genus Phlebovirus (i.e., 3'-UGUGU and ACACA-5') [Ref. 1]. The phylogenetic trees constructed from the full-length nucleotide sequences of the L, M, and S genome segments revealed that MKWV shares a most recent, common ancestor with the mosquito/sandfly-borne phleboviruses, which belong to the species Bujaru phlebovirus, Candiru phlebovirus, Chilibre phlebovirus, Frijoles phlebovirus, Punta Toro phlebovirus, Rift Valley fever phlebovirus, Salehabad phlebovirus, and Sandfly fever Naples phlebovirus, rather than with tick-borne phleboviruses belonging to the species Uukuniemi phlebovirus or to banyangviruses such as SFTSV [Figures 1-3]. The phylogenetic distance based on L and N identified that the viruses most closely related to MKWV are Saint Floris virus (SAFV) and Arumowot virus (AMTV), respectively [Figure 4 and 5], both of which belong to the species Karimabad phlebovirus and Salehabad phlebovirus, respectively. In addition, the amino acid sequence divergence analysis based on L and N high divergences between MKWV, SAFV, and AMTV (44.2-48.7%). Despite the fact that MKWV is phylogenetically closely related to mosquito/sandfly-borne phleboviruses, MKWV exhibited limited replication ability in Aedes albopictus (mosquito)-, and sandfly-derived cells, but a higher level of replication in Ixodes (tick)-derived cells [Ref 1]. These data justify creating a novel species for MKWV.



Figure 1. The full-length sequence of the L segment of MKWV was used to construct a phylogenetic tree of the genus Phlebovirus using MrBayes. Posterior probability is indicated on each branch
[image: ]


Figure 2. The full-length sequence of the M segment of MKWV was used to construct a phylogenetic tree of the genus Phlebovirus using MrBayes. Posterior probability is indicated on each branch.
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Figure 3. The full-length sequence of the S segment of MKWV was used to construct a phylogenetic tree of the genus Phlebovirus using MrBayes. Posterior probability is indicated on each branch.
[image: ]



Figure 4. Phylogenetic analysis of functional domains of MKWV L protein. The deduced amino acid sequence of the L protein of MKWV was used to align with the other L protein sequences. The multiple sequence alignment was manually edited to extract conserved regions, including functional domains that are conserved among bunyavirus RNA polymerases. The extracted alignment of 150-amino-acid sequences was used to construct a phylogenetic tree of the genus Phlebovirus using MrBayes. Posterior probability is indicated on each branch.
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Figure 5. Phylogenetic analysis of MKWV N protein. The deduced amino acid sequence of the N protein of MKWV was used to construct a phylogenetic tree of the genus Phlebovirus using MrBayes. Posterior probability is indicated on each branch.
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Figure 6. Phylogenetic analysis of MKWV NSs protein. The deduced amino acid sequence of the NSs protein of MKWV was used to construct a phylogenetic tree of the genus Phlebovirus using MrBayes. Posterior probability is indicated on each branch.
[image: ]




	References:

	Matsuno K, Kajihara M, Nakao R, Nao N, Mori-Kajihara A, Muramatsu M, Qiu Y,
Torii S, Igarashi M, Kasajima N, Mizuma K, Yoshii K, Sawa H, Sugimoto C, Takada
A, Ebihara H. The Unique Phylogenetic Position of a Novel Tick-Borne Phlebovirus 
Ensures an Ixodid Origin of the Genus Phlebovirus. mSphere. 2018 Jun 13;3(3).
pii: e00239-18. doi: 10.1128/mSphere.00239-18. Print 2018 Jun 27. PubMed PMID:
29898985; PubMed Central PMCID: PMC6001614.




Page 1 of 9
image2.png
Lnt

Bhana virus 1G690 1061619
Paima virs PoTia 92 061628
Razdan virss LN Am2741 KC335496

Forecarih virus DAAKA927 POB1623

Kismayo vius LEVS641A KL 14252

Lone Starvirus TA 1381 KCS89005

| 0347 SITS virus S04 HMB02202

ST s YC1 AB817979
SFIS virus MB29 HM743930
N Hearlind virus Patient] JX005846
Maisoor wrus NIVI0S0630 KF 186494
Funier and virus KF845980
Blckiegged ick phebovirus-1 H12 KNOA8313

Tacheng Tick Ve 2 10252 KMB17684
American Gog tick phiebowrus ADTAY-1 KI746901

Uivan Tk Virus (-1 XM 17672
Bole Tick Virus 1 81075 KMB17664
T Yanala Tick inse 1 Y111 k817704

Dabieshan Tick Virus 03 KMB17666.
Zaln Terpenia virus (EN- 21 KF892040
FInV707 rus Fn707 1524362
ke virus D10759
Chize virs Brest Ar 2913 FB38324
(Crand Avbaua virus Argas 27 17838327
urre virus Murre HJFBSE330.
Precarious point virs HNSE6181
Komandory vius LEN- 13856 KF892049
Rokutama s LEV-6269C KF392052

Maniwa v PAT 46210924565

‘Knasan virus LEN-7769 KF892046
Hangol Tick Virus 2 H114-17 KMB17668.
Siverwater vius Canl 31 KM114257
Wi vurs MW7

IE ‘Sind ever Naples-like virus Poona HMSG6176.

Sini Tevr ples s HMSEO172
Tean s 147 539845
Nagies s 4 8/7 920139
Toseans s XO8A18
[ Goonaaa i Gies cursseos
sl vrus w 0755711 Deso74
Py PB4 2008 030133
L Boniins out e sood 97900
L i s Oak g 512 320136
aar fanuba s IML10410
SemsNore vus 116428
i vs s 1407
Aaemes irus 119404
Nafionago i, FMD 0077 WM119413
Orimins w1344
e s L5410
enauer vrus WT15401
Nicue v Hu 19425
b Con 171616 Huses1s2
epovis Coky 170355 hiSGe1sh
ehonts GOb-S0113 WSEL8s
Chagess v KM560187
— o
arhanad i 1-58 KF39791;
[ E ik Fores vius sud AN 754-61 k£ 297903
OS] Rt Vb ever v KEN/Bar-038/07 HSBE057
L0 R Valy fever ius 24548 osrsaos
R Valky fever vis K 57 ot DQ375431
Sanay Scan Torkey s e 13 GORA7513
Nmers v o 171098 WISGE146
Roacue s VP TSA RGO
cEins v CAA 170897 taisestsz
Durana is CoAr 171162 FMSGe1S
oo s EMGE8S
Sichanad vius 81 pi72403
v 55 LIS 72400
Cirimizon wees IISGOLTS
ot i IMSGE144
Shangarys A 9048 KCE69549

ey T
Couleako vius AS/C1/ 2004 HOS41738.

0.7




image3.png
Mnt

[ Forscarn vius Dsk2? 5961626
Brani s 10500 DGSTER)
o[ 4 Paimaves a2 se2s
R vt EN-ATG741 KE05407
L Kemayo veus LENSATA 114253
Tone Sar i ThA 138 KCSa9006
i 0731 TS veus S04 FOZ20
SFTS vous Y01 A 7087
SFTS i HB20 T 45551
Hoatas vive Patent 005044
oot veus NVIGS0E99 KF 186495
uror s v KEBA8001
I 28 Teroni s LEN-21C 892081
Fi07 s Fi707 J052458
e viva MI7417
iz v st 12013 FE825
Vs v Mo H 838331
recaros point veus HISGE17)
G A o Argas 2 97838528
Komandory vros LEN 13860 KFEG2050
Flkctama s LEN-6200C KFo32053
Mianawa v POcT 462 JOT24E80
Knasan v LEN 7760 KFB02087
Hiangp Tk Vs 2 11417 10481707
Siverwaer Vs Con31KT14255
Mok s MW
S v Noche I v Poces HISGS177
ey ovrNacke v HSGS171
Tervan v 147 JFR00847
Napies v Yu 76 JF020140
Tocana ves X80625
G v GRZS GUIIS607
Vst vive WEUT2S772.1
Puris v P1-54.2008 JF920134
(Gl Do ANGr 406 KE257901
ot P s Dok AN 515 JFO20137
T Rt e WMT9417
Madonaco veus FMD 0077 AT 19414
Sora vt e HMY 19479
i veus INTT0435
Rarcuor s 14110403
Nt vous WMT15420.
‘Canis is HMY 19400
Auames eus HN110405
Ecnarte s TG4
Pribors Coe 171616 HMSGG154
Pricovs Conr 170255 SGB14
(L Ko vie 158 KEZO13
G Foret v Sud AN 754.61 KE297904
11 P Valoyfovr vvs Konya 7 (o) DO330152
A Valoy fover wrus KV 03217 15385068
VR Vb ove v 24548 DC380206
oy s HMSG146
e ievme Ga 20110 Huscs1en
Wi ve rAISED165
L sancy S Ty veus e 10 Gomars iz
Duraia v Go A 171162 TSG61S7
1T Aotacats v Vo175 6137
L ncanlves CAAY 170657 HMG00163
Armaro v Co A 171006 SG8141
L o e Hhiar 1
Sahabed i |81 472408
A veus 153 PHIB XUT2401
Sianga vvs Ar 5043 KCE69550
Ocroniro s SBT3
mowor s HUE6140

L comumammoncsis
Gl s ASICUZ008 HOSATTS7

0.8

5





image4.png
Snt

032 s ot 32 oD
o 52 e1eaD

5
H
8
i
3

Yoraia Tk Ui Y11 KMETTGA
e B e
t s LEN-21C KPose0
M i 7 s a0 003
o= Gumer v sod

ity

S Tt s
G st

o Lo R e s e

Fosro

e,
4 s LEN. 13856 KFea2081
T

it o482 100245671
o v LENTT6P
4

T T ol
e e
s TS

S ot Nagio e vivs Poona HSGS 178

~ s Y0870 JR201a1s
S
S

M vrvs W 0725775 DORSB0T0

St Flons veus Dk ANG 512 J7920136-1
01 kb s 1 18418
N s 1116430

Echarte vius HM110412
B e
* Niaue veus HM1 18427
L s o e hseotsa

s s 3 ezorios
o3 v 158 207014
_I( o v R 03207

R Ve e v KB
RVl fovr i)

i &7 Pt 003015
Amaro i Go e 71008 HMSOO143
JHE Adcatevius VP17 Hseai 0
s veis CAAr 170897 HMSS161

B o 162 1S
I g e i

SR ale! Siras
e SSHO N
e s ST

mows st

A 3040 KCse0ss1
ferery
Caaass s ASICUE008 HOSNT6

0.6

L —— compouam

o
|
g

kv T RUBITT35




image5.png
L aa (partial)





image6.png
Naa

o

L

ot

[ —

o e b

27 Bhanja virs 1G690 X96 1621
R v
s
R

| Homte Bl v k1800087
L o 030638 wo1accse

e e
i X
i i

SRRy

e s

F

[,

o R e
G,
Toscana ius X53704

e e
L7 -
S
[ imabad s 58 Kr297914
LTI
S

P L,

Mmookt 4620924587
omindon i LN 13856 KFR32051
Rolutama s LV 6265€ KF 893084

Pt

ke e sz

i e A IS iiaaze

e e
Lt
— e

R,
e —

o] e e e g ocsss

Rl Vaty v s S48 DQIRO1ST
A VA v it KEN o 032107 1586975

Bl s o 171143 HMSEeTSE
—ul ‘Aguacate virus VP.175A FMSE6139.

e
bt
R
A
S .

|

o R

ek o A5 12004 HGS1736

0.6




image7.png
NSs aa

S,

Muanapt Tk Vs 2 WI1A-17 0817735
1 Komandory vis L. 13856 k7852051

T R Gaesc wsazose
Manaws v PAT 462 Q924567

e
s

Grand Arbuud s Argas 27 838329

Chize s Brest AT2913 7838326
ke s N33551

Zab Terpena s EN-21C KT892042
707 s Fine707 10924564
ki v MKW,
Lone Star s THA 1381 KC589007
Kismaro s ENSB41A KN11A254

o

o

[ B s 1G690 poe1621
Forecrian vus DakAKAS27 1961627

P i P 92 DOST630

Razdanvius EN-ATmR74] KC33S498

Mtsoar viss NVIOS0R39 KF186496

eatiand s Pten] 00584

L SFTS v MB23 745932

SFTS v S04 HMB02204

L a0 feue R ke s Fooms WNSES178
3L S fever Napis i HSG6170
Torana vt 53704

Napies s 10 8 76 1920141

b L
Lo e

Nasslla s WE072573 056070
Gordi irus Dok AN 4964 KI267502
St Flos s Dak ANS 512 1920138
Siinga ius A 90sa KC869551
1 72405

1 sweabad s -
) v s 55 LS 472402
L Odrenisrou veus WMSGO175

vumono v HMSEG14S
N vy 360166
Sanay Sclan Turkeyvus e 19 GQBA7S11
L Gabek orest s Sud AN 75461 k267505
[ Kinmabad s 158 k5257518
R Ve fever virus KEN/Bar-032107 HS86579

RVl fever i 25548 0380151
Ut Valle fevr s Kenys 57 Rt DQ40155
Sloboirus 627184
uranis vrus Co Ar 171162 WMSG6156

rcanlvrus A 170897 HuSGo161

o

et s o v 171096 WsGe142
Aot vres V- 175A 366139
Chagrs virus WHSG6145.
L Pibovus Cohr 171616 WSGs153
[T o Cons 170255 Hist s
2l 06— N i nitisazr
3= wenaver v 113403
Eehae i aNTISA12
G s HMT154036
SeraNore vrus HULIONS0
b i PIS418
asif Candri s H119405
4§ Sdonade s D 0077 119415
Aauames wrus WL19406

g

0.5




image1.png




