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Our Hantaan Virus Became a New Family, Hantaviridae in the Classification of
Order Bunyavirales. It will Remain as a History of Virology

Ho Wang Lee'?* and Jin Won Song?
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In February 2019, the order Bunyavirales, previously family Bunyaviridae was
amended by new order of 10 families including Hantaviridae family, and now
accepted by the International Committee on Taxonomy of Viruses (ICTV).
Hantaviridae is now a family of the order Bunyavirales, and the prototype virus
species is Hantaan orthohantavirus. The family Hantaviridae is divided into four
subfamilies including Mammantavirinae, Repantavirinae, Actantavirinae and
Agantavirinae. The subfamily Mammantavirinae is divided into four genera
including Orthohantavirus, Loanvirus, Mobatvirus and Thottimvirus. The four
Hantavirus species have been found in Korea including three Orthohantaviruses
(Hantaan orthohantavirus, Seoul orthohantavirus and Jeju orthohantavirus) and one
Thottimvirus (Zmyin thottimvirus).
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MZB0|2HA (Genus Orthohantavirus Species Seoul orthohantavirus)

1981 712 MEAl OO A= 2 OHUEQS| FB|O0| AR S0 2 HFE UTYI=2 we g 3Y
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Jalstod SA7HA| MZO0| YA D Bsk Hjo|a{Ao| = 377HLE EICH Wt 19760 R¥MHEHIS| HAHE MAl 2122
A BHEtHIo|2{ ARt FYHE S, ZLHOIA ZIBI0[2{A(mjin thottimvirus)2t AZ280]2{A(Jeju orthohantavirus)S HI&510]

MIA| of2{Lt2tol| A SHEtHRO|2{ AL FALSH HIO|2{ATE O] TR ERe| 557, AE= &=, &R, 0|F L ASoM HRLt &
0] 2rAHZ|0] 2|20| =A|H}O|2{AHBEL|S| International Committee on Taxonomy of Virus (ICTV)0IA 330710 E5t= 2|+

RUZE HLHESH T 2017HRE HIO|HASE AHEFSH7| ARSI 2019'F 20
2 &3¢ Hio|A S22 HE YHSIRCE (3, 4, 5). SHEHHI0[Z{ATL 2R 22 H-| 9

FFamily)E &dst¥ ot SHEHI0|2{AQ| 0|&§2 T A2 Hantaviridae FamilyZt 42t Zd0|Ct,

1976'A Hantaan virus (£2| 0|&, Species)
19864 Hantavirus (MEZ& £2| 0|, Genus)
20194 Hantaviridae (Al2& 2| O|Z, Family)

SIEHHIO|2{A BFA 10F F0f| 8742 FAFSH HIO|2{AT YA M2 £(Genus)0| M7|10 1 & 37749| Hantavirus 0| &
AZ| MZ2 b (Family)7t 442! Z0|Ct 1976\H0] AHZ2E HIO[2{A7t YA D 433 0| 37709 StEfHIO|{ATL EAZ|Of
20199 220 Hantaviridae2t AH2& 2H(Family)7t EHESHA €I Zd0|Ct (5).

Hantaan virus — Hantavirus — Hantaviridae

0|2 ASHO|M HIO|HAE EFSIH Bunyavirales 2= =(Order) &0 10742 2H(Family)?t JACt 1 20| Hantaviridae 2t=
470 OF0|| CHEAQ! HtO|2{A7} Hantaan virus2 &siRl Z40|Ct =AHIO|ZHAEFZ 27t YHSH Fig. 12 Hiol2{A
SE UEHD Y=l Bunyavirales 2t= = (Order) 20l 10742] 2H(Family)7t J20 MY U0l Hantaviridae7t J10
Z (Species)O| Hantaan orthohantavirus 1 Zi0|C},

ZAHIO|HAHHL|2F| International Committee on Taxonomy of Virus (ICTV)7t 1987E Canada®l Edmonton 3|2|0{|A
Hantaan virus2| genus O|&2 Hantavirus 2 StAt= A2l 5t EHOFSO{A|12 20160 &7t2| BudapestOliA 2Hz[= ICTV
3|2|0j|A Hantaviridae 2= A{Z Family 0|2} Orthohantavirus 2H= Z(Species)2?| 0|22 |5t 2 ESILCE,

2|1 20180l WashingtonOflAd 7H2|El ICTVOAM Hantaviridae 2k= Family 0|23} Orthohantavirus 2= Species O|Z0|
MZ0| HH=11 2019'F 2H0| O|42| AHHo| YLl SHE AO|Ct ICTVHC| Hantaviridae Study Group $IHS2| 2
Ct21h 2T} Maes, Piet ({192, Belgium), Calisher, Charles H. (USA), Fulhorst, Charles F. (USA), Klempa, Boris (Slovakia),
Klingstrém, Jonas (Sweden), Laenen, Lies (Belgium), Song, Jin-Won (£2I€, South Korea), Zhang, Yongzhen (57 ¥z, China).

=0l A= 2SASOILL BiO[2{ASA IS 2 YEHHo2 47|15 Ao M5t 7] W20 O HsE & 23| Rte
7t Bhh 2L 232 2E A0l email2 &=42H0) MAISl Of= XOIEA| Z4 UV W20 F7EA| g2 & 7t AT
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Virus classification
(unranked): Virus
Realm: Riboviria
Phylum: Negamaviricota
Class: Ellioviricetes
Order: Bunyavirales
There are currently about 330 viruses recognised in this order.
The order Bunyawvirales contains 10 families:
Families
®  Family Hantaviridae; type species: Hantaan orthohantavirus
B Family Arenaviridae; type species: Lymphocytic choriomeningitis mammarenavirus
®  Family Crulivinidae; type species: Crustacean lincruvirus
[ Family Fimoviridae; type species: European mountain ash ringspot-associated emaravirus
B Family Mypoviridae: type species: Myriapod hubavirus
®  Family Nairoviridae; type species: Dugbe orthonairovirus
W Family Penbunyavindae (which contains former genus Orthobunyavirus); type species: Bunyamwera orthobunyavirus
] Family Phasmaviridae; type species: Kigluaik phantom orthophasmavirus
] Family Phenuivindae (which contains former genus Phlebovirus); type species: Rift Valley fever phlebovirus
] Family Wupedevinidae; type species: Millipede wumivirus
Figure 1. Virus classification of Bunyavirales
Hantavindae
(Subfamily Mammantavirinae Repantavirinae Actantavininae Agantavirinae
Orthohantavirus Loanvius ~ Mobalvirus  Thoftimvirus Reptillovirus Actinovirus Agnathovirus
Longquan loanvirus Imiin thottimvirus Geckoreptillovirus ~ Hagfish actinovirus
Amga orthohantanvirus Thottapalayam tholtimvirus
Andes orthohantanvirus
Asgma om"rohamanwrys Batfish agnathovirus
Asikkala orthohantanvirus Spikefish agnathovirus
Bayou orthohantanvirus Laibin mobatvirus snaaggna thovirus
Black Creek Canal orthohantanvirus Nova mobatvirus Goosefl
Bowe orthohantanvirus Quezon mobalvirus
Bruges orthohantanvirus
Cano Delgadito orthohantanvirus
Cao Bang orthohantanvirus ]
Choclo orthohantanvirus Hantaan orthohantanvirus Montano orthohantanvirus Sin Nombre orthohantanvirus
Dabieshanorthohantanvius Jeiu orthohantanvirus Necocli orthohantanvirus Thailand orthohantanvirus
Dobrava-Belyade orthohantanvirus Kenkeme orthohartanvirus Oxbow orthohantanvirus Tula orthohantanvirus
El Moro Canyon orthohantanvirus Khabarovsk orthohantanvirus Prospect Hill orthohantanvirus Yakeshi orthohantanvirus
Fugong orthohantanvirus LagunaNegraorthohantanvirus  Puumala orthohantanvirus
Fusong orthohantanvirus Lusxi orthohantanvirus Rockport orthohantanvirus
Maporal orthohantanvirus Sangassou orthohantanvirus
I orthohantanvi

Figure 2. Virus classification of Hantaviridae

Fig. 2= 2|20 &H % Hantaviridae Family &0f Z3&Fst 47 SubfamilyQ| HFO|2{ASE1F 247{0] Hantavirus Genus £0f U
HIO|2{ASE M2 E380| w2}t Orthohantavirus 2= Species O|£310] 377§2| HantavirusS LOEl =22 LIEsH Z0|C},
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4710 @ Hantavirus £0f= Hantaan, Seoul, Puumala2t Sin Nombre virus 4708t ZSHe|0f UYe=0| Ol 23F0=
Hantaan 2] Orthohantavirus 2t= 2! THO{7F 20{U0] S5t L3ot7|= O{g 27| 4A|2t & 4 gict

Ortho?t THO{E FESICE == IE Of2 0|2 A0|& YFARIM 2E Hantavirus 20 202 U

40

= d<&o &ot A E2 4
O] SR8k & 7} gich.
Ol42 M=z HME Htole{Ael 2F0) Chst] HY¥otRed Lie =22l SAIRY| HERIR| S=0llM SH=aaeatrt MAZZ=
2 0|=82f, Y22}, 2fA0FER}, S8t 02| [L2HIS5AHS0| ofR| 26t YS o0 HeRI=e MS0|2t TA|t Bt
0|2t Z2| 00| &2 BIO|ZAT} HO|2{AS AARERE OFL|2} M| P%—.*QI FAO|E O =[UCH= AMLE HY=Z 24
St ANAY| WEo| 2ot Atst= CistHio|ASS| S|AHS0IAH Yaln Ho|gAs3|o| TR0 7|0 AUT oI
Sk=o| StEtHol2{A= FRS| o8t Ao HolRlS Ziolct.
ZA|HLO| 2 AHHR|YZ| International Committee on Taxonomy of Virus (ICTV)= 20194 2% C21} 20| A2 Hio|g{A &
F L YHO|| oSt FAHY HH’S‘E SHESIUCE (Fig. 3). 2016 BudapestOllA 7H2|El ICTVOIM O|7tR| A5t Byunyaviridae
= 22 YHE U2 HOMASS EootA| Zot7| WZ0il A0l Bunyaviridae Familyoll &3 57H2] Genus, & Hantavirus,

Nairovirus, Orthobunyavirus, Phlebovirus 2 Topsoviruse AMZ2 Family2 S50 7|22| 57H2] Familyt &XCt AMER
10702| Family= Fig. 12+ ZCt.

ICTV Taxonomy history: Orthohantavirus
Bunvavirales > Hantaviridae > Orthohantavirus

EC 50, Washington, DC, July 2018;
Email ratification Februrary 2019 (MSL #34)

2018b

Moved
Riboviria = Negairnaviricota = Polvploviricotina = Elioviricetes = Bunvavirales >
Hantaviridae > Mammantavirinae > Orthohantavirus
5018 EC 50, Washington. DC. July 2018:
Z oa : : :
Email ratification October 2018 (MSL #33)

Moved
Negarnaviricota = Polvploviricotina > Elioviricetes = Bunvavirales =
Hantaviridae > Orthohantavirus

EC 48, Budapest, Hungary, August 2016;

Email ratification October 2017 (MSL #31)

Renamed, Moved
Bunvavirales > Hantaviridae > Orthohantavirus

2016

1987 Plenary session vote 12 August 1987 in Ednonton (MSL #10)
New

Bunvaviridae = Hantavirus

Figure 3. Taxonomy history of Orthohantavirus from International Committee on Taxonomy of Virus (ICTV)

Baltimore ClassificationO|A{2| Bunyavirales Order®@0f| = 5742| Families= negative-sense single stranded RNAS RAA 2
225t = enveloped RNA viruses@ D, 22 HAZ|SS20|Lt H2|RO|M YHZUD 0] Order2te] virusess2 Attt AE
of

Bunyaviruses®| CHEE2 H2|SE OH7iA0|Y 2Lt Hantavirusess= 12| Ok M2|F9| CHHOILE 27|HYS Sl ZYE
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o1

H718t o] #¥E BEH 1976'F SIEtHIO[YATE YWAHE & 0|2t FAlSt HIO|2{AS0| St=0Me MSHI0|2{A, ZIHIo|2{A
2 Z|FH0|2{A Tt FinlandOl A= Puumala virus 12|11 1993E 0| O]=20{|A Sin Nombre virus2t New York virus?t 2FAE| 0 %]
TKA| 377H2] Hantavirus 7+ ZAHE|HA HIO|HAL| ZHH Y, MEF L MY Y| T2-40| OF7|=|UE Z0|Ct, IR 330F2| Ht

Ol2{A7} Hio| A8 £0f Ae0f 11 & 37707t Hantavirus £01 AU AHZ2 7HS0| Loi S50 ARACH

19764 U7} 9245t Hantaan BIOJ21A7} T2 Blo2jAet At 47 o AIIHR SO| M5 C127| 20| blol2fASS A=0| o
e S0 gl =S ZHolc

= T MM

, &

ZEHCR =09l otz E#S

& 0| TIELZO| 0|28 T SHEHIO|2{ATL A2 H}O|2{ASHS| Family o O|F
Hantaviridae2 S8t 4 SHof IUE 20|

[SLE ] ==

0o

MZ2 SHEfHIO|{A: ZIBIO[2 A0 A|FBO[2{A 2A

At 0|22 L AHAOM 225 E 1994H0|| 0|2 S8 ZE OFAUME (Rhode Island) FOHA SHEIHIO|HAHSSHAOZ2 A}
st 3kzto| HYAQl S2H0|H A (New York virus)E w2 F9| Shelter IslanddlAM &=l 312HZ| (white-footed mouse)2
2E 22|, &AESI0 Lancet HE0| E05tSCE

EEFHEIBI0[2|A (Thottapalayam virus)= 1964 Q= 50| MAISH= AlES EZRF ARZEF(musk shrew)oflA L2
£ ot & 5| WAHE0] O FHE 221 UAJACH?E 1980HFCH FBHOAMOF HAHHO|E AHCZ SHEHHI0|2{A9] UZFQ
7t540l AH7|=|ACt AMA7E 1993 EHFE] Dm =YL H0M SHEMHI0[2{A HAE 2l OM7tR] EEFT2IIEI0[2{ A9
B2 YIIMET S JENUCH O GA| EEFHEIYHI02A0| SESHYES2 MU, 27

7MY #E0l= dEstAl RH. O = 20050 O|= Sietolejtio] YRuez 7
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