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Roots of each gene are represented according to the current reclassification of living organisms:
Eukarya (yellow), Archaea (blue), Nano archaea (light blue), Bacteria (red), CPR (dark red) Giant virus
(orange). In grey are genes without identified origin (ORFans).
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The Retroviral Protease Coffin, JM (1997)

Proteolytic processing at specific sites in the Gag and Gag-Pro-Pol (and sometimes Env) precursors by the viral PR is
an essential step in the viral life cycle. Since PR has a central role in proteolytic processing, it provides an important
target for the design of inhibitors of viral replication. This section describes the retroviral PR by way of introduction
to its central role late in the viral life cycle.

Identification of the Viral Protease as an Aspartic Proteinase Go to:

Evidence for a role for a PR in the viral life cycle came from the observation that the Gag protein is initially
synthesized as a larger precursor that is subsequently processed through a series of intermediates to the smaller
protein products found in the mature virion (Vogt and Eisenman 1973; Vogt et al. 1975). Subsequently, a virion-
associated PR was detected that had the specificity to produce these proteolytic cleavages (Von der Helm 1977;
Yoshinaka and Luftig 1977a; Dittmar and Moelling 1978; Vogt et al. 1979; Lillehoj et al. 1988; for review, see
Oroszlan and Luftig 1990). A demonstration of the critical role of PR in the viral life cycle came from genetic studies
—initially with MLV and then with HIV-1—in which it was shown that mutations placed near the 5'end of the pol
gene resulted in the production of noninfectious viral particles containing unprocessed Gag and Gag-Pro-Pol
precursors (Crawford and Goff 1985; Katoh et al. 1985; Kohl et al. 1988). These experiments defined the pro gene
downstream from gag and upstream of the RT-coding domain of the pol/ gene (see also Levin et al. 1984; Kramer et
al. 1986; Farmerie et al. 1987). The pro gene appears in different reading frames relative to gag and pol, depending on
the genus (see Chapter 2 and Fig. 5).

A major step was taken in our understanding of PR when sequence alignments revealed similarities with the aspartic
proteinase family of enzymes (Toh et al. 1985). Proteinases are grouped into families based on the chemical entity
that effects hydrolysis of the peptide bond. All aspartic proteinases share the feature that two aspartic acid residues,
each placed in the highly conserved motif Asp-Thr/Ser-Gly, coordinate a water molecule used to hydrolyze the target
peptide bond. Sequence alignments of retroviral genomes showed that this conserved motif is encoded in all known
retroviruses.

Retrovi

ruses

Jobu M. Cofs




t bEEARAET AL X Human Immunodeficiency Virus (HIV)

IToyRAO—7%%F>2, BER110nm, BHEIKR—AERNAYT / L(+),3E0E

CDABZME~IL /X —THERS (2 B
X CD4lE, MHCZ Z XILIR & TSR BAEOMEERICUHEL I NG T 7Y -2 I8
NILX—=THIREORE LB ICEES
HIVDOSZZE A& & L TE <
T CITERDH T, BB 2~15F R ICAIDS(BERME R ERNESIEER) % FAE
HIV-1EHIV-20 2 T E@3EAH B DY, MWL L 7=EBED» O NRICRET 28N EHF-EEZIOND
HIV-1 ®JRE D SIVepz (F 78 ¥ —dDSimian Immunodeficiency virus) i3> AT Y v v ARA A FEE
EFBSIVremeEFdFANFoOTs T/ vaEEEETBSIVEgSNOREIRZ ICL > TREFEAE L=, INiZ
FURVI—DNINODRBEE LN BEORZHEBLI-Z EICK Y ERE N, SIVepzIZ R L 7=
FrNvT—miIcnil . HELEY LI ETE PADRBENREEEEIONS,
HIV-2ix. sooty mangabey%#TEE & 9 3SIVsmmIZHET 5,

HIV-1HHIV-2H oL b O T AL ZAFE > TWAEWEERF(Tat, Revie &) 24/ LIZa—FLTW5

https://wired.jp/2003/06/19/hivD iR lE YL EBRI-F XV — ]| B/ i)



env

LTR : LTR
: MA CA NC PR RT | ep46 | p21 |
HTLV-L T [ betee e ste T Tpia ] pos [0 M
gag pol <— tax, p40 —>
<— rex, p27 %j—‘
LTR vpr vpu nef
— ] MA CA NBNC p vifpl5|[pl6] SU env TM |p27| LTR
o7 o2t [ [T IN [pB[[ [ gpi20 | gpil
gag I]plO] p66 | p32 | <— tat, pl4 —>
PR pol <—rev, pl9—>
p7
LTR VpX vpr nef
vif I_I env ’—| LTR
mve L | L | |
gag | | < tat >
pol L[( rev >ﬁ

https://www.trendswatcher.net/03-2016/science/hiviy 4 L X %2 BE T 3 B E=FITEREE/ LY




e FTHEBMfE Y 4L R human T-cell leukemia virus type-1 (HTLV-1)

IToRNA—T7%HFD, BREKYLI00nm, BFEIKIAERNA FEE

CDARGMEAN L/ —THIRRICEZE L. RATHRBME. HTLV-1BEEFREE. HTLV-1.38E S EA G &%
229

WiTA. BILIC LY Bk

772 LIS %ITmEIT 7 5 78 Ly

BREIEA R, BRATHRE AR C40FEL L, HTLV-1.83E 5 BRA TEE (X FAE L 74 W
T7UHh, AT FEAK. BHERTREORITHARONS

BANIBXFRICKENSE>TETE Y HE. AMITEZ 0



Domestication

TAIINZAREBEETHFZ, BEHLZTDT / LIZEY IAH
BEBEOELRFE L THRETIRS



Syncytin

Hﬁb%@ﬁ%#%")«r»x
(EFREMLFOYAILRHERY)

HERV®D B ¥

EREOEEIRIZ25008 FRil“HHAA
EFhIEBDESLEIMILA

<«—Umbilical cord [E#

HERV®D &2

BABR () &R P I MBI DT B NP
HERVDEBEE (LU FY) DREEEE W Ml
ml:;é ntervilious ce

52400

Space
SRARERROKE
MRRZEHREITHLBHRD) 2/ \BREHLE.
RKBEOHEBBSED
fRREIBESh R ERLFRE (KB
BEDEEREINLTRED )Y
/ \)f* b‘i% &EEE‘EE) Syncytiotrophoblast  p. = ioad
stk Enthrooptes

WL —4 (2008) [YA LR EEHICEZT D] &V ERE



Syncytin-1 MPMV Env
LTR LTR
A —DH S N —
_?D SA

transmembrane n
domain -1 — e -
Gxterm signal CWLC  ROKR )fuslon Isu

peptide peptide

trans
membrane
domain

HERV-T

38

Env-Ory2
GLN

100

35

42

61| ]: MmERV
77 endoMLV

or———— Mm syncytin=-A —a¢— Ssyncytin A

L Mm syncytinB —— Syncytin B

— Fvoni]—syneytr-ory?
SRV2
95 |
100 MPMV

RD114

55 100 SNV
RevA

HERV-FRD —— syncytin 2
HERV-H

HERV-W —&— syncytin 1

HERV-Fc

HERV-R

HERV-Rb

HIV1

IAPE

HERV=-K

endoMMTV




SASPase
Matsui et al EMBO Med J 3:320-323 (2011)
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Order Suborder Family SubFamily Genus Subgenus

__Abnidovirineae

Amidovirineae __Alphacoronavirus —  Duvinacovirus

Letovirinae
Cornidvirineae — Coronaviridae

Orthocoronavirinae— Betacoronavirus {Mer becovirus
Mesnidovirineae Sarbecovirus

o Deltacoronavirus
Nidovirales 4 Monidovirineae

Nanidovirineae — Gammacoronavirus

Ronidovirineae

Roniviridae

_Tomidovirineae
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Protein Function Protein  Function
nsp1  Shutoff, RNA cleavage nsp9  SSRNA binding protein
nsp2 ? nsp10 ?
nsp3 papain-like proteinase 2 nsp11 ?
nspd Transmembrane protein, nsp12 RNA-dependent
P form replication complex P RNA polymerase
nsp5 3C-like cysteine proteinase nsp13  Helicase
nsp6 Transmer_nbrfme protein, nsp14  Exonuclease
form replication complex
nsp7  interact with nsp8 nsp15 endoRNase
nsp8 Primase nsp16  2’-O-methyltransferase
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