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KEGG Virus
Integrating viruses and cellular organisms https://www.kegg.jp/kegg/genome/virus.html

All virus KOs in KEGG

Brite hierarchies and tables for viruses

NCBI/ICTV taxonomy with Baltimore classification

Virus specific Brite hierarchy files and Brite table files are being developed.

Category Brite fije . 0 . .
o0 prates (ol KDB) KEGG virus taxonomy with fixed taxonomic ranks

03210|Viral fusion proteins
08620|KEGG viruses in the NCBI taxonomy (ICTV and Baltimore Classjfications)

Functional classifichtion

Taxonomy i ) .
08621|KEGG viruses in taxonomic ranks (see KEGG TAXONOMY)
V‘ ; " [l [l [
Virus-cell interactign  fooeanlio oYY Virus entry protein - human receptor interactions
03222|Virus entry: animal viruses
Disease 08401|Infectious diseases (contains viral infections)
Drug 08307)Antimicrobials (contains antivirals and targets) B> AntiViral drUgS and targetS
Comparison with 01611|RNA polymerase

cellular organsms

01612|DNA polymerase
\ Virus RNA/DNA polymerase

KEGG birte file &5
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https://www.kegg.jp/kegg/genome/virus.html

A IAY VIR EDA—Y O A4 — (vOC)

1. KEGG GENES DU A IJLAEIEF (vg) hTTVICEENZ Y VN7 EITR

2. SSEARCHTINXRTOVGRF7E DB Z U, EIRDEVWZEZERE L THEMEZLITOLSIC
E&

corrected identity (ci) = identity * overlap / (overlap + aalen_diff)

8. Bvgl &IT ci=250% DT IL—TZED. X VIN—EHZWEICHENRS

4. JIN—TEOEUEZEERL. COIEEFETHRICEIBREDI SXF—HFSZMHE5LTWNL

5. 7IL—HOEMUEDERIFHEDRMIMNZ WA, BEFFEHEUALDOX VIN—DEFORLCT S
AT —BFBFZHONESHTHELTWS

Viral proteins 595,502

Viruses (tax IDs) 11,487

Viral proteins with KO 16,142 (2.7%)

KOs 830

Viral proteins in vOC 474,370 (80%)

vOCs 26,173
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03200 Viral proteins (all viral KOs) Kfpe  onmioLoav:kausss et

Entry K24546 KO

Symbol HE

Name Betacoronavirus hemagglutinin-esterase [EC:3.1.1.53]
Brite KEGG Orthology (KO) [BR:ko00001]

09180 Brite Hierarchies
K Viral P . 09185 Viral protein families
iral Proteins . . 03200 Viral proteins
[cc VII‘US KOO)W“ K24546 HE; Betacoronavirus hemagglutinin-esterase
Enzymes [BR:ko01000]
3. Hydrolases

[ Brite menu | Copy URL | Help ] K24546 HE, Betacoronavirus 3.1 Acting on ester bonds
h | t . ‘t 3.1.1 cCarboxylic-ester hydrolases
Change brite type m utinin- r 3.1.1.53 sialate O-acetylesterase
e agg esierase K24546 HE; Betacoronavirus hemagglutinin-esterase
[ECS 1 1 53] Viral proteins [BR:ko03200]
v Option «|YYY e e R +ssRNA viruses
dsDNA-RT vi Coronavirus
i > ds ol viruses K24546 HE; Betacoronavirus hemagglutinin-esterase
2"9 ;"‘:"d . = (BRITE hierarchy )
Ow Doraer shadin -
9 » ssRNA-RT viruses Other DBs (GO: 0001681
v Search = Genes G: 11273168(HE) 11948233 (HE) 22807880 (HE) 2732801(F) 3200425 (HE)
> dsRNA viruses 3283263(HE) 39105216 (HE) 54124704 (HE) 55060278 (HE) 921684 (HE)
Virus taxonomy | [ UniProt
Go ¥ +ssRNA viruses ‘ ) [
¥ Hepatitis A virus (Hepatovirus A) : PAETASIIE L = - .
v ID search =+ K25922 3C; Hepatitis A virus protease 3C [EC:3.4.22.28] L e i i i e e HIg L NORG
RW, Cai JJ, Luk WK, Poon LL, Wong SS, Guan Y, Peiris J.
¥ Hepatitis C virus (Hepacivirus C) Title Characterization and complete genome sequence of a novel
Go . - . o
\:‘ K22472 NS5B; HCV RNA-dependent RNA po}ymerase [EC:2.7.7.48) 3 coronavirus, coronavirus HKU1l, from patients with pneumonia.
K22273 NS3; HCV serine protease / helicase NS3 [EC:3.4.21.98 3.6.1.15/ 3.6.4.13 Jourlal |J Virol 79:884-95 (2005)
K22497 NS2; HCV non-structural protein 2 [EC:3.4.22.-] P DOI:10.1128/JVI.79.2.884-895.2005
¥ Join ELIRL K22271 Core; HCV core protein 1
Pathway K24861 El; HCV envelope glycoprotein E1 Referel R NShincioNatadss 2 s SRR
K22272 E2; HCV envelope glycoprotein E2 Hurdiss DL, Drulyte I, Lang Y, Shamorkina TM, Pronker MF, van

K19358 HCVgpl; HCV polyprotein Kuppeveld FJM, Snijder J, de Groot RJ

K22274 NS4A; HCV non-structural protein 4A Title Cryo-EM structure of coronavirus-HKUl haemagglutinin esterase

K22498 NS4B; HCV non-structural protein 4B ;eveals avrrhitantural ~hanmac avicina fram mralanmad ~ivrenlakinn

K22275 NS5A; HCV non-structural protein 5A in humans gSpB Paralog Search Result o _

¥ Coronavirus 2t Commu l: ] MB}EH J / o= :/ 3 \/ \y _) [/ @1§u

K25025 nspl6é; SARS coronavirus 2'-O-methyltransferase [EC:2.1.1.-] DOL:10.10 A* [ Ortholog GFIT ] H

K25021..n0p127 5AKS coronavirus RNA-directed RNA polymerase [SCw2w1.7.48] LinkDB \A"E]

K24546 HE; Betacoronavirus hemagglutinin-esterase [EC:3.1.1.53] Ident Best Family  Genus Definition ko voc

K25023 uspliiy-CiPs.coronavirus oroofreadina exorihonnale (oCi5.1.13.-] u] 3 5 576 386 1 Coronavi.. Betacoro.. Human coronavirus HKU1; hemagglutinin-esterase glycoprotein K24546 299

K25013 nsp3; SARS coronavirus non-structural protein 3 [EC:3.4.19.12] i 399 0.561 <-> Coronavi.. Betacoro.. Rabbit coronavirus HKU14; hemagglutinin-esterase protein K24546 299

K25924 nsP3; Alphacoronavirus papain-like proteinase 1/2 [EC:3.4.19.12 3.4.22.-] . . —

K25926 nspS; Alphacoronavirus 3C-like proteinase [EC:3.4.22.-] > A vg:39105216 (424) 1505 397 0.564 <-> Coronavi.. Betacoro.. Human cor 0C43; ti K24546 299
H :3.4.22.

K25022 nspl3; SARS coronavirus helicase [EC:5.6.2.3 3.6.4.13] > A vg:921684 (424) 1497 399 0.561 <-> Coronavi.. Betacoro.. Bovine coronavirus; hemmaglutinin-esterase K24546 299

K24149 pplab; SARS coronavirus replicase polyprotein lab > A vg:54124704 (427) 1459 398 0.535 <-> Coronavi.. - Rodent coronavirus; hemagglutinin-esterase protein K24546 299

K25011 nspl; SARS coronavirus host translation inhibitor nspl > Avg:11273168 (439) 1443 421 0.506 <-> Coronavi.. Betacoro.. Rat coronavirus Parker; hemagglutinin-esterase K24546 299

K25012 nsp2; SARS coronavirus non-structural protein 2 *%Ab \\Kﬁﬁ ‘— i&d: > A vg:22807880 (425) 1436 400 0.527 <-> Coronavi.. Betacoro.. Betacoronavirus HKU24; hemagglutinin-esterase protein K24546 299

K25014 nspd4; SARS coronavirus non-structural protein 4 Ae HA b = > Avg:3283263 (439) 1417 419 0.501 <-> Coronavi.. Betacoro.. Murine hepatitis virus strain JHM; hemagglutinin-esterase glycoprotein K24546 299

K25015 nsp5; SARS coronavirus 3C-like proteinase ° > A vg:55060278 (312) 302 0.467 <-> Coronavi.. Betacoro.. Murine hepatitis virus; hemagglutinin-esterase K24546 299 )

K25016 nsp6; SARS coronavirus non-structural protein 6 é 7‘_ S / \ )= — - - - =

K25017 nsp7; SARS coronavirus non-structural protein 7 [ / > A vg:17603139 (426) 378 0.336 <-> Tobanivi.. Torovirus Porcine torovirus; hemagglutinin esterase 256
i

K25018 nsp8; SARS coronavirus non-structural protein 8 > A vg:33133663 (419) 594 421 0.309 <-> Tobanivi.. Torovirus Goat torovirus; hemagglutinin esterase 256

K25019 nsp9; SARS coronavirus non-structural protein 9 % {% 5 > A vg:3707767 (419) 591 382 0.33 <-> Tobanivi.. Torovirus Breda virus; hemagglutinin esterase 256

K25020 nspl0; SARS coronavirus non-structural protein 10 > A vg:3077359 (655) 415 381 0.297 <-> Orthomyx.. Gammainf.. Influenza C virus (C/Ann Arbor/1/50); hemagglutinin-esterase-fusion K19253 3115

K25024 nspl5; SARS coronavirus uridylate-specific endoribonucleas
K24152 S; SARS coronavirus spike glycoprotein
K25001 S1; SARS coronavirus spike protein S1
K25002 S2; SARS coronavirus spike protein s2

> A vg:35393478 (664) 395 383 0.303 <-> Orthomyx.. Deltainf.. Influenza D virus (D/swine/Oklahoma/1334/2011); hemagglutinin-esterase precursor K19253 3115
> A vg:32878304 (667) 364 390 0.277 <-> Alloherp.. Batracho.. Ranid herpesvirus 3; hypothetical protein
> A vg:32878280 (690) 249 404 0.25 <-  Alloherp.. Batracho.. Ranid herpesvirus 3; hypothetical protein

K24324 S; MERS coronavirus spike glycoprotein > A vg:26628975 (6598) 108 101 0.327 ->  Coronavi.. Alphacor.. BtNv-AlphaCoV/SC2013; ORFlab polyprotein 156
> A vg:18501082 (893) 100 54 0.333 <> - Iapetusv.. Erwinia phage PhiEaH1; hypothetical protein
> A vg:6020270 (6932) 100 86 0.337 -> Coronavi.. Alphacor.. Bat coronavirus 1A; ORFlab polyprotein 156
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08621 KEGG viruses in taxonomic ranks

K[cc KEGG Viruses in Taxonomic Ranks 03210 Viral fusion P teins

08401 Infectious diseases

[ Brite menu | Copy URL | Help ]

Fusion protein try protein - receptor ' Human disease Host
One-click mode ¥ dsDNA-RT viruses ) ' o
Row border ' shading ¥ Riboviria .
¥ Pararnavirae {'EEE'Iﬁiﬁti
v Search &3 ¥ Artverviricota :
¥ Revtraviricetes Virus-Host DB
Go ¥ Blubervirales ~
¥ Hepadnaviridae i
P R e s A 03220 Virus entry
¥ 12639 Duck hepatitis B virus [TAX:12639] [RS:NC_001344] Animals; Birds; Anas
[: Go 259931 Ross's goose hepatitis B virus [TAX:259931] [RS:NC_005888) Animals; Birds; Anser rossii
259898 sheldgoose hepatitis B virus [TAX:259898] [RS:NC_005890) Animals; Birds; Chloephaga
89623 Snow goose hepatitis B virus [TAX:89623] [RS:NC_005950] Animals; Birds; Anser caerulescens
y Join 28300 Heron hepatitis B virus [TAX:28300] [RS:NC_001486] Animals; Birds; Ardeidae
tbigebiiiniisinee 1128118 Parrot hepatitis B virus [TAX:1128118] [RS:NC_016561] Animals; Birds; Psittacula krameri
Fusion protein 2018685 Tinamou hepatitis B virus [TAX:2018685] [RS:NC_035210] Animals; Birds; Eudromia elegans

Entry protein - receptor
' Human disease

¥ Herpetohepadnavirus
2169919 Tibetan frog hepatitis B virus [TAX:2169919] [RS:NQ
¥ Metahepadnavirus

2169918 Bluegill hepatitis B virus [TAX:2169918] [RS:NC_030 HBV fusion protein

¥ oOrthohepadnavirus

Animals; Amphibians; Nanorana parkeri

HBVEEEDEE &5+ acrochirus

2163996 Capuchin monkey hepatitis B virus [TAX:2163996] [R xanthosternos
¥ Domestic cat hepatitis B virus
2107574 Domestic cat hepadnavirus [TAX:2107574] [RS:NC_040719] (S) Mammals; Felis catus
10406 Cround-squiiiel NEPATIT1S VIIUS [1TAA: LUSU0T{REMC.001484) S 3 Otospermophilus beecheyi
10407 Hepatitis B virus [GN:T40004] [TAX:10407] [RS:NC_003977) K23128 (S) ) ( K23128(S) - HSPGZ, SLClOAl) patitis B [DS:H00412) Mammals; Pan troglodytes
%TR%ZT—\hQ Animals; Mammals; Homo sapiens
= 2050037 Long-fingered bat hepatitis B virus [TAX:2050037] [RS:NC_020881] K23128 (S) S easEseE £ ‘ginosus
N 2049933 Pomona bat hepatitis R virus [TAX:2049933] [RS:NC_038503) Mammals; Hipposideros pomona
E_I-ﬁb ¥ 1508710 Roundleaf bat hepatit/ 3 B virus [TAX:1508710] [RS:NC_024443] Mammals; Hipposideros cf. ruber
1508711 Horseshoe bat hepa is B virus [TAX:1508711] [RS:NC_024444) Mammals; Rhinolophus alcyone
1508712 Tent-making bat heps s B virus [TAX:1508712] [RS:NC_024445] Mammals; Uroderma bilobatum
35269 Woodchy 004107) Mammals; Marmota monax
68416 woolly "I JLRAIL >V KN DAI: RS:NC_028129] Mammals; Lagothrix lagotricha
¥ Parahepadnaviry
1690672 White HH H ] [RS:NC_027922] Fishes; Catostomus commersonii
o Hepatitis B virus (HBV)
¥ cCaulimoviridae [GNZT40004] [TAXZ10407]

[RS:NC_003977]
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03220 Virus entry (3XEkH S 3 & 117z Virus entry protein - human receptors interaction|&#R& £ & $HTWB)

K[ec Virus Entry

[ Brite table menu ]

Viral entry protein

Type Virus
dsDNA-RT HBV
SSRNA-RT HTLV-1

HTLV-2
HIV-1
HIV-2
dsRNA Rotavirus A
Rotavirus C
+ssRNA  SARS-CoV-2
IAav
IAV
1BV

Virus entry proteinidantiviral N 2 v 7 D5 —4 v NN 2?

K[cc Antimicrobials

- human receptor protein interactions

08307 Antimicrobials

T ETE e T COPy URC T 1TeD T

Target

HIV-1 gpl20 [KO:K24266]
HIV-1 gpl20 [KO:K24266]

HIV-1 gpl20 [KO:K24266]

IAV (Influenza A virus) DF:

CCR5 (CD195) [HSA:1234] [KO:K04180]
CCR5 (CD195) [HSA:1234] [KO:K04180]
CCRS (CD195) [HSA:1234] [KO:K04180]
CCR2 (CD192) [HSA:729230] [KO:K04177]
CCRS (CD195) [HSA:1234] [KO:K04180]
CCR2 (CD192) [HSA:729230] [KO:K04177]
CCRS (CD195) [HSA:1234] [KO:K04180]
CCRS (CD195) [HSA:1234] [KO:K04180]
CCRS (CD195) [HSA:1234] [KO:K04180]

CD4 [HSA:920] [KO:K06454]

HA (entry protein) —> Neu5Aca2-6Gal (glycan)

¥ Option qYvvy
Taxid Genome E protein (KO) Human receptor (hsa ID) PMID One-click mode v Antivirals
10407 T40004 s HSPG2, (SLC10A1+EGFR) 26776362 26239691 30952782 Row border ' shading v Entry, fusion or uncofting inhibitor
¥ HIV gp41/gpl20
11908 T40003 gpf6 SLC2A1, NRP1 21994754 v Search - 91" g'p‘ e ,
11909 I9022522-15209290 D10707 Fostemsavir (USAN)
11676 T40001 gp120 CD4, CCR5, CXCR4, CD209, CLEC4M 23806647 12960231.10721995 1 = 110708 Fostemsavir tromathamine (UZaN) <ug>
10734 Temsavir (USAN)
11709 T40002 gp120 ST EEREEHER=CEE 12029140 11226297 v ID search ESI ¥ ccl =
28875 T40092 VP4 (ITGA2+ITGE 9144247 D03210 Ancriviroc (USAN/INN)
Go D06557 Aplaviroc hydrochloride (USAN)
VP7 (ITGAX+ITG  (ITGA4+ITGB1), (ITGAV+ITGB3) 15165605 9144247 11114176 D09878 Cenicriviroc (USAN/INN)
36427 T40094 VP4 4247 10590110 12
v Join x| + D09879 Cenicriviroc mesylate (USAN)
2697049 T40361 17506
HlV_‘l @ﬁu ATC D06670 Maraviroc (JAN/INN) <JP/US>
o Disease D06297 Vicriviroc maleate (USAN)
Type D11399 Leronlimab (USAN/INN)
. ¥ CD4 antibody
gp120 (entry protein) —> CD4, CCR5, CXCRA4, G Torget 209575 Thalizunab (USAN/TNN) <US>
CD209, CLEC4M (human receptor proteins)
211044 488241 335341 93838 1332244 130760 T40035 T40036 T40037 T40041 T40350 T4C28 HA NeuSAca2-6Gal 24161712
93838 1332244 T40041 T40350 HA WeuSAcu 2C2! 24161712
518987 T40039 Neu5Aca2-6GalB1-4GIcNAC(6'-SLN) 9191848
K GLYCAN: G00299
fec o )
Entry G00299 Glycan
ition|(Gal)l (NeuSAc)l
B 1 )L R entry protein{& R (& - e
y p ﬁ NeuSsAC a2 ¢ Gal
600299
03222 Virus entry: animal viruses (ke s ) (Kca) (56
L"‘ % Other DBs |CCSD: 9422 30062 32176 32196 32250 32251 32455 32841 33254 33911
(&5 35021 35246 37405 37948 38321 39411 40555 40575 40746 41572
41692 41807 43995 44009 45348 45712 45743 46201 47052 48476
49112 49195 49272 50818
GlyTouCan: G44345UH
JCGGDB: JCGG-STR003577

—d—0BYYRYDL12022

Licensed under a Creative Commons RT4.0EE 71t X

©2022 % BB (RECKRZELZEMZTAT)



S = ) ()L A TIRRERNT — 5 BEH DBV, KOELTERTES
LOHBEENZ. 22 TKOYIL—EY T &b bEEEENN—F3

v f-. VOCEERUTKEGGILEENBIAILRY VI B4
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Virus RNA K[cc DNA Polymerases VirUS DNA

Kbc RNA Polymerases pOlymeraSG

[ Brite table menu ]

polymerase

K[cc Peptidases and Inhibitors Virus peptidase

[ Brite table menu ]

[ Brite menu | Copy URL | Help ]

Change brite type DNA polymerases in prokaryotes, eukaryotes and viruses
Yy v RNA polymerases in prokaryotes and eukaryotes P —
¥ Option < virus \ Family Bacteria Archaea| Eukaryotes 4 Viruses
. ; Eukaryotes Plant Virus K16618(v) K21314 (T5virus)
One-click mode (v Aspartic peptidises pactere fichiaen Pol 11 | Pol 1T | Pol1 | Pol IV | ol V |Poxviridae K02335(I) POLN pol
Row border shading ¥ Family A2: refropepsin family K03041(A") K03006 | k03018 K02999 polA K02349(8) K21238 (T7virus)
- o h K22599 PR; HIV protease [EC:3.4.23.16 3.4.23.47] v K03046(beta') rpoA1l RPB1 RPC1 RPAL K16250(K§6251| K25273 A POLQ Gp5
earc| B . - s . rpoC K03042(A" NRPD1 | NRPE1 | RPO147
K25054 PR; HTLV-1 protease [EC:3.4.23.-] v P Kr;::s? rpoA; ) POLR2A |POLR3A| POLR1A K02334 K02332(y)
Go v Cysteine peptidgses K03045(8") K03010 |K03021 | K03002 oo ToLe
¥ Family C1: papain family K03043(beta) PoB2 _ |K13798| "aoeo | Rpc2 | RPA2 K162 K25274 K18942 (T4virus)
v ID search EINE K20741 VCATH; Autographa californica nucleopolyhedrovirus V-.. ¢ rpoB K03044(B') | rPOB | b0 rop [poLR3B| POLR1E | NRPD2/NRPE2 | RPO132 K02324(g1) gp43
v Family C3: pikornain family rpoB1 POLE ) K21237 (Phi29virus)
Go K25299 3C; [Enterovirus protease 3C [EC:3.4.22.28) v K03040(alpha K03047(D K03011 K03027 K02320(a1 gp2
|:| K25922 3C; Hepatitis A virus protease 3C [EC:3.4.22.28] v rpéAp ) rpoD( ) Pgt:gc P'g’&‘-'ilc K02336(1II) K02319 POLA1 K18963 (Baculovirus),
K25293 2A; [Enterovirus protease 2A [EC:3.4.22.29] v polB pol K02350(7) pol
v Join + v Family c9 K03056(L) ?::ﬁs l;t;ioczzo REV3L K18964 (Herpesvirus)
K25923 nsP2f Alphavirus protease nsP2 [EC:3.4.22.-] v rpoL POLR2] POLR1D K02327(31) uL30
Pathway v Family c16 POLD1 K21923 (Adenovirus)
Virus K25013 nsp. SARS coronavirus non-structural protein 3 [EC:3.. v K03053(H) K03013 K25277 B POL
K25924 nsP3f Alphacoronavirus papain-like proteinase 1/2 [EC.. H RPEP%T:;EBCI RPO22 K02325(g2)
¥ Family c27 POLE2
K25925 pl50F Rubella virus protease/methyltransferase pl50 [.. K03055(K) RPIQ?/?!%}SBCZ K25279 K02321(a2)
¥ Family C30 rpoK POLR2F RPO19 POLA2
K25015 nsp5f SARS coronavirus 3C-like proteinase v
K25926 nspS5f Alphacoronavirus 3C-like proteinase [EC:3.4.22... v RPBKB(;::l%}\?BCB KOiIBCZZ
¥ Family C37 POLR2H p
K25325 NS6;| Norovirus 3C-like protease [EC:3.4.22.66] v K03009 K02323| K02328(52)
¥ Family C57: vpccinia virus I7 peptidase family K03059(P) RPB12/RPABC4 polB POLD2
K25927 I7L;J Poxviridae core protease I7 [EC:3.4.22.-] v rpoP POLR2K K02337(1Ila)
¥ Family C76 K03007 dnak
% K03058(N) K25278
\ K21075 UL3f/, UL48; Herpesviridae large tegument protein dene.. v rpoN RPB;g{_':{;?_BCS k RPO7 J N Kdl41:22 K03763(111)
na polC
K02342(IIIe) K18969 (Bacillus virus
dnaQ \ CURLY_70

01002 Peptidases and Inhibitors 01611 RNA polymerase
01612 DNA polymerase
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