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Research progress in role of host and viral F-Box proteins in
process of viral infection

XU Mingxiu, HUAN Chen
(Institute of Virology and AIDS Research, First Hospital, Jilin University, Changchun 130021, China)

ABSTRACT The F-Box protein family is one kind of proteins containing the F-Box domain, which are
together with S-phase kinase associated protein 1 (SKP1), Cullinl, and ring box protein 1 (RBX1) to
form the SKP1-CULI-F-Box (SCF) E3 ubiquitin ligase complex; this complex mediates substrate
ubiquitination modification and subsequent degradation via the proteasome pathway. The host F-Box
protein plays an important role during the whole viral infection. The F-Box protein can regulate the
replication of various RNA virus and DNA virus such as human immunodeficiency virus (HIV) and

epstein-barrvirus (EB) , and the regulation mechanisms are different. After the virus enters the host cells,
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the host F-Box protein can regulate the stability and degradation of the key proteins during virus replication,
enhance the immune response of host cells after virus infection, and inhibit the virus replication. Some
F-Box proteins can assist the virus in completing the replication cycle by degrading the host restriction
factors and inhibiting the virus activation and the interferon signaling pathway. The viruses also degradade
the host factors and promote their own replication by encoding proteins containing the F-Box domain to bind
to host SKP1, Cullinl, and RBX1 proteins. There are significant differences in the role of F-Box protein
regulation during virus infection; one F-Box protein can regulate the replication of multiple viruses, and one
virus can also be regulated by multiple F-Box proteins. This study systematically reviews the role of F-Box
proteins in the process of viral infection from the perspectives of host F-Box proteins and viral F-Box

proteins, and further explores the significance and potential value of F-Box proteins as targets for

developing novel antiviral drugs.
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F-Box A &R Zom FEWENNEA
F-Box Z5# M HEF, G855 A S WIMEEAHCHER 1
(S-phase SKP1) .,
Cullinl F1 ¥ HE £ A 1 (ring box protein 1, RBX1)
JE[JE i SKP1-CULL-F-Box (SCF) E31Z i
52 &), it F-Box Z5H 348 SEp M Ly, (il
Wiz AL I 4% 26S M I BE AR FEf% . 15 3 F-Box 8K
FIAE S E3 17 2R 3% 452 B 1Y) 51 28 241 WL o AE AR N R 2
HEEH, FES 5%, #HIRGFESHS . HiE)H
SOTRA R g T AR A B R R I, S S AUAR SO
AR AT . W0 F-Box 3 5 fl WD & /) &
(F-Box with WD 40 amino acid repeats, FBXW )1 fg
g 51 B R Ak 09 A% R kB 40 il & 1 (inhibitor of
kappa B, IkB), {4z Z4b, {22 K T «B
(nuclear factor kappa B, NF-kB) #3%; FBXWI1
AR BIIEE KA BIEEE A (B-catenin) , 1M I/ 45
Wnt/B-catenin i i Fl NF-kB 27 {& 1 ft [ T (receptor
activator of nuclear factor-kappaB, RANK)/NF- kB
i S A AR C B 2 (S-phase kinase-associated
protein 2, SKP2). FBXW7 fil FBXW1 % F-Box %
P13 2 AR S 40 R B A 1 B A ] R A P
i (cyclin-dependent kinases, CDKs) [ f#, ¥4
PR SKP2Re S5 2 5S4 A=K . 40
U T AR AR Y D R R (e-MYC) M B AR,
Z 5H 1z R, A, WEgIS A F-Box
H&A5EEF-Box — B FIFEF I T, WHA
FIRY 256 2815 ESCFE3SZ RERBEEEY LAY
IRE, & G 7 D I FPVO14 8 1 5 SKP1 &
HAHEAE, fEdkae B g .

F-Box & F 1 4 E3 1 R & il 2 & W) W 4%

kinase associated protein 1,

Ubiquitin-proteasome pathway;

S-phase kinase-associated

AN EANZRAELRE. S5 E002 Mg
e, WHYE GG . EREE . BReE. MR
FIA 54, B G T F-Box & 1 an ey 38 2 56 75 52 il it
B> RGN LR R IRGE . A PTTER T F-Box 8 H1E
o e AR P BT, X T T AR R A A AN A
B 1) 73T HL B A H 2R S

1 F-BoxZEBRANKELEHAR

1.1 F-BoxZ@® LI 19964, BAI% "V 1E4l
MR ERF (CyclinF) a2 T REMW 5 SKP1 %
KA EAEA LRy, I a4 b F-Box 45
P, AL 1A 29 B 50 4> 2 B2 2H B ) PR ST
FFA), #8200 £ e d R (L) 5 H i & R
(M), I ZRHHEAR (P), 16062 5HFmaA
g (1) sifzdie (V), %3262 28 (S)
KR (C) ™. BifF, ANZEIEPE U450 78 Fh
F-Box i 119 Fifi 22 4 7 1ok s

1.2 F-BoxZ@&®&£&MAR F-BoxHEHMERNES
12 R R L R AR, NS BRI 2H G
1 F-Box £ /& Fi N i F-Box 45 #4358 fi1 C ¥ 2 it 1k
. WFoE Y WoR: EAES Y F-Box . i
JR B¢ (vaccinia virus, VV) G E A STH S5 A
I R 41 g i 1) F-Box & T 8 W [R5, W
C i F-Box 25 #4 1F1 N 3iig 2y g 4l 20 B .

N F-Box 8 11 Z 15 AR5 H: C i (19 i€ 9 45 6 T e
WARR, A2 MFBXW, A F-Box3F M E &5 &
R &4 (leucine rich repeats, LRRs) W (F-Box
with leucine rich amino acid repeats, FBXL) LI &
A F-Box 7. &AH SN A HAIESF (F-Box only
with uncharacterized domains, FBXO) 34~ %K% .
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FBXW R GEA 1T FKER, HEABEER (W)
MRLEHE (D) R WD-40 853 g5k, How il
B YI45 & 3 9 PROPELLER ', (H H AR 51 9 i€
YRR I AN ME— , W FBXW 1 H 91 22 % % / 75 2 1R
iRk (pS/pT) JFHILIKA 1425 L [1/1/P]
[pS/pT] P J¥ 4 Bk % FBXW W % % 5 11 iR
. FBXL WR B 224K R, ¥WEHE
@ IREE F5 (leucine-rich repeat, LRR) 4k
Mk, FBXL KR E A IEY 4546 2 LRR LAY M
T 7. FBXOWREA 39O NFKEEM G, WH &H
calponin [q] ¥ P 45 # 38%  (calponin homology, CH)
AR M B RE 25 A B (tyrosine kinase domain-
like, TDL) HAh 5K A MWLMk, wArE
FBXO2 Ml FBXO3 % & A F-Box 45 14 5k ity & 11
IR &5 A A IE P R A fR ik — 2 e
1.3 F-BoxZGWAHFHE TZREAWKESR
SR EL. E2. E3F26SHEAMAA M, E1ZZE
WALEE, E2 R R4 G0, LS8 ELHIEMN
CF, B3R R, U000 0 & I
iz R 5 E24r8, P EZRERZZIRY B, 26S
H AR TR 22 RIEE A . ETFE2/E# ik
A EONRSE, HETEEL S UK B 2 R EL
M40F E2, W E & BA 600 L FE3 ", Hrp SCF
HEeEWie E3 il —fEZELEY, H SKPL,
Cullinl, RBX1 Al 147 F-Box %5 #4385 1Y 8 FH 411 -

F-Box 45 M 5/~ F F-Box & 15 SKP1 iy A 5.
fEH, SKP1¥ F-Box & 1 # % RBX1. #fiffl
4 24 J8 W) 53 (cell division cycle 53, CDC53) /
Cullin1 F1 E2 {8 B¢ Fifg 40 A 70 24 A 1 34 (cell division
cycle 34, CDC34) Mz R &M E A&,
F-Box & [ 1 C 3% 2 RE 18 LA — R4 1 T W 12 1k 19 07
KWW AHEAER, g T F-Box EH 5KEY)
GEA M EESE L BB R SRS A RS G
B F-Box & 1 (FBXO2. FBXO6. FBXO17.
FBXO27 fl FBXO44) , Ha] i i 35 58k 5 Ak 5l
7 W SRR Y B R U (E33E BB UM I IR
BRI TSI e ) HEIRY . I 4% AR
SCFEAY, 1z #AeThae ™, mFBXO2 AL
U N i 34 422 = H 80 048 i 4 s B 1 @Bl LR AR
2RI

ZES TR TAERKEE (K6, K11, K27,
K29, K33, K48 fIK63) . N i dh & Rk 5 (M1)
s H R ML (G76) WA 558 42N T

CRumssa, WREZMGINEXMZ REE, M 2E
HSEHZEMEAEN, WEEARREE. K6
IR RS LORR A A Y, K11 HI K48 %
Pz AR R S R B RO R R A e
K27 Fl K29 3% $2 1932 2% B 7] DL 42 0 I 1A 3 42 e
fife 17, K33 K29 3% $2 1) 22 B3z R B il il 1 AR 1
(adenosine monophosphate, AMP) % 1k 1Y 2 1 #%
fitg ", K633 Mz REES 5 NF-«B {5 5 77 |
DNA B A A WEFEDRE ", M1 FIK63 %z %
HEDHRI S5 NF-«B il B (5 555 . F-Box REE K
BK27 ™ K29 ™ K48 ™ K63 ™ #EMIEY
iz FA, 55 MKE S-S 4R A
AN TR, W FBXW L8 in K48 3% 422 19 11 40
M/~ 2 132 A X3 B 1 (interleukin-1 receptor-
associated kinase 1, IRAK1) ZRZ XL EH
ik R YA, TAKL-TRAF6 & A ) M 41 ffg fi
PR 2 40 M R, 2 NF-kB #75 '', FBXW7 3
T K27 i 45 i 410 9 K TR 4 A% £ Brahma A OC 56 A 1
(Brahma-related gene 1, BRG1) W £ iz % LIt 4
SHBEM

F-Box 1A 5 1912 R AL 7E 20 il vh A7 f 2 Fh 2k
Yt e, BRI 4% F-Box & MBI, ¥
Hor kfE £ F-Box B A MR 5 F-Box &£ 11, [ B
FE 0 75 e o R AR

2 BEF-BxEBEREEFAHPREZEER

2.1 F-Box %k & £ % & B RLA P &4 45 A

F-Box & FE 0 E3 &2 & W) Y B 20 AR,
159 B 5 18 3 A0 T AE T b B 45 19 AV L R B 5
i, FBXWI1 B0 A28 S5 5k % #  (human
HIV) 7 i & 0 &
(influenza A virus, IAV) "™ & %, FBXW1 n]
5 BERR AL 19 HIV 85 H 1995 7 8 1 u (viral protein u,
Vpuw) MEAEH, MR Vpu, F0E 3 8k 1k
Tka-o [ A, DT HIH] NF-cB 3% #7756 4% 10 i
IAVRIES B H 1 (non-structural protein 1, NS1)
FeIRKFE A RO T E Y. HIV BR A2
FBXW1 %3] 42 41, i BE ¢ FBXO11 Al FBXO1 1
i R AN ) FBXO11 BE W% 38 in % 5 I
¥ 7% [ ¥ (transactivator of transcription, Tat)
R A E R R R HIV-1 R30S ™ FBXO1
AEE 2 S SCF A8, i KeSHEHMEZR
Bl B i R YL I T (viral infectivity factor, Vif)
g I i 0 ol R e O (e s = = 1 N e =

immunodeficiency virus,
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B W
polypeptide 3 protein G, A3G) £k
TR BRI e

5 0 Jif 301 5 H G FBW 7 )2 B 5
HE S —FPE S R, WTHIHI TAV Y K O
VSV) P
WAT M BN % (porcine epidemic diarrhea virus,
PEDV) " gy #l . FBXW7 il it 5 9F 2 8 &
ik 24 W2 W W2 W SHP2 A HAEHT, 12 R ALK& % & Sre
[F) 5 2 45 44 dal A R 2 R W B2 B 2 (Sre homology
region 2-containing protein tyrosine phosphatase 2,
SHP2), W3R REWE B ff M B M i 5 L |
(retinoic acid inducible gene-1, RIG-1) # SHP2/
c-Cbl B &%, K RIG-1, HhnfE 3= 40 19 Bes
BERN, M TAV AT VSV &Z il Y FBXW7 AT
L3 5 B4 9 Py U P RIG- 1 #1 TANK %5 & 3% il 1
(TANK-bliding kinase 1, TBK1) 2 3A I3 75
FFWRGS W, W A boR R R, M
i PEDV YL * ) FBXO21 5 FBXW7#0] L))
Hl VSV, FBXO21 il i 3 hin K29 % $# 1) ASK1 £
Rz zikBmi, FH c-Jun & 3K b i B (c-Jun
N-terminal kinase, JNK) Fl1p3815 -5 i, ik
RN 7 T B ER=4, B N4t
I3 75 S N T AR VSV IR R & i s FBXO2 38
o SEAE AN T R AT S R R R R R
b W fit % 48 AR, FBXO2 J& Bali J 35 0 # 1 MY
(herpes simplex virus-1, HSV-1) UL9 K 2% & £
16, HSV-1 Y2 #F FBXO2 76 41 i #% 2 18] 58 1%
i FBXO2 5 4 f i rh w iR Ak i UL9 25 4, i ok
R, B R AORGE T 26S 5 R R R
fi# =, 7EEB ¥ 8 (EB virus, EBV) J&Z% 40 iy
Ja FBX()ZQ*A%%%%E’J%EFI gB, iz KK
F A A A2 4 R AR 1 oB A%, AT S8 EBV 1
Y

WhoE Y Bon B AR Z TE 3 F-Box K&
FESY, Wl RAEH T F-Box & H, WPEDV Bk
25 M) A 2 (non-structural protein 2, NSP2) il i
K48 % 4% 191z 2 4 1 K & 42 58 ) FBXW 7 B i 5
EBV EYL M FBXO2 6 5%, 384 g vh FBXO2
K

F-Box & [ F 1 WA 38 13 77 R 28 AR 12
fiff o 7 A BORRUE i R AR TR A S I 2 Rl
AN &, W EE (PEDV AL VSV 48)

(apolipoprotin - B mRNA-editing catalytic
Y NITE N

K95 7 (vesicular stomatitis virus,

Y JE ] I AE T F-Box & 1, ##% F-Box i 4%
SR, DA 52 W) o 2 7 40 v Y R e
2.2 F-Boxﬁ'éﬁﬁ-ﬁ-%%kfiq’%ﬁiﬁ:’f/ﬁm
FBXW 1 7& HIV & il i 72 i A AL f# Vpu i i 4
Hil HIV &, b @ i iz R & A AR & 12 B
CD4 ™ B &8 £ 5 40 ML 3% ) 2 (bone marrow
stromal antigen-2, BST-2) "™ F141 g &) 2k Bt 7> 1 1
(intercellular cell adhesion molecule-1, ICAM-1) **
S5 F BRI PE R -, £ i HIV &2 i T {2 #F HIV &
YeJ5 pS3 A S Tk g i 1= . FBXW 1A fg
% B A MG W (rift valley fever virus, RVFV)
Y IE 25 44 2R El (nonstructural protein, NSs) %%,
5 FBW 113l i 7 3 8 H R & S50 1 2 H 30 R
(protein kinase R, PKR) F&f#, B8 PKR A3
PUREAEH 1, 5 —Fh F-Box & 1 FBXO34 fig i}
JJU?F?%.? 4 B DR 2 5 1) R AR ] o 1) L[] S
& ¥ 5 (clustered regularly interspaced short
palindromic repeats, CRISPR) /Cas9 3CJ i % &
FBXO343& HIV # RGN, il fie s —
FEREE iz RALREME, SECHIV-1 mRNA /) #1%
Wang, i HIV-1 A F 3G RS
F-Box E HIREE 2 S A MIGE T4 T 0 1EIR YR
BEJE . 1A FANMEAT A B 5 KR G K7 FIAE 5
PEARA G RE, [, e wE o n] AR R AR e g rh iy
15 5 38 B A ) e B . N BT 2 3 (hepatitis
C virus, HCV) S5AZEH 15 FBW2 Rl 42 46 il P9 i
W45 25 7 (calcium ion, Ca’") #%iz ) = w2 L s
Z K % (inositol triphosphate receptor type ]]I ,
IP3R3) INE &Y, f IP3R3Z R AL FEf#,
PEHCV @Y Y RVFVIEY G £ )5, 758 19 NSs
H M5 FBXO3E W SCF Z44), iz RE M
1A 35 4% W i 38 % 5 R F 1L H (transcription factor
[IH, TFIIH) p62W3, Mimdpd [ B+ R
BB 5 FBWTREBIMEI IAV A, FBXO6 5
B A R 45 6 5 R AL S5 ) R 52 /K X1 (nucleotide-
binding oligomerization domain-like receptor X1,

NLRX1) MHEAEM, {271 K48 H iz Rib

T B B B R, N TR A AE X TAV B9
RN FIENZIKL (interferon X receptor 1,

IFNLR1) 75 B0 7 PR YL i) £ & Ak B i . BT
G A ERic KB F-Box Al FBXO45
5 IFNLRIAHHEAEH], JF/r R IFNLRI W £ R
b, BEMRIENLRL & A Fa e vk, #0140 R %
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F-Box fE H W fig 515 EAR WL FAHE/EM
I o T R Y T BB AR SC B o R DT IR AH G
%% i 7 (Kaposi’ s sarcoma-associated herpesvirus,
KSHV) J&ge iy A B, KSHYV 4 ith i) 25 11 18 R
A % ¥ dt i (latency-associated nuclear antigen,
LANA) [l 45§ 5% I 15 15 7 1 Notch 8 A J1 Bt ICN
5o 5 FBXW7 B 45 4 4 il ICN iy B fg ', KSHV
Y A 105 B T R M W Bl 7 3 (viral interferon
regulatory factor-3, vIRF-3) 5 SKP2{Z % i 4 [if§
e, B HEBEZRE -MYCHEMFIF L, #H
W e-MYC Bz RACMEL 3% 1k, feik -MYC 5%
19 KSHYV FH Gk ELI Y & A2 5 B 2 A7 26 1 9
Y ETA 5 R PR Y 8 H RRT/RBXT A E A
. W6 FBW7 0z Z AR A, DT A2 35 96 4 i 154
5 Y EBV PR (EBV nuclear antigen, EBNA)
3Cil ik SKP2 & &y, e 1y 2 [H 4 1 19 RB 3R
P AL T 5B 200 96 i 988 40 1) 25 11 (retinoblastoma
protein, RB protein) "' fl p27 & 1 % 2 £ 1L
fife s NS T R EL 400 A i % 5 14 (human T-
lymphocyte leukemia virus-1, HTLV -1) i it )
HBZ 3 i il Ht 4 12 8 1 HAX-1 F1 FBXO25 9 45
G, Wil HAX2 A 22 ZRUEKFE, JFRE
HAX-3 8 ket ™

F-Box & I AN RE % 30 il 95 25 52 1, 36 7] $0k
BEE M, EWSCFEEY, WE TR L
PR o3 e T 2 B 1 L, DA AR s 2 1) &2 o
DL R 2 5 1S 9 HA R A o 15 5 F-Box 4 R 75
RGeS P IE R R 1.

3 mEF-BxEBGERSRETEPHER

T BE 5 1 22 ) B 7 S R e B R AL M 2
i O X R i PO R RN . B G D Y F-Box £
Il B8 95 48 35 1 32 19 SKP1 Ml Cullinl, JE B SCF
AW, TS e o 2 R

V'V G it (9 5 2 1 C i el 25 B R R (pox
protein repeats of ankyrin-C-terminal, PRANC) /
F-Box & 1 C#IE L A8 5 Cullin & AR EAE T, JF
IR RS VERE % . ST EE (vaccinia virus,
VACV) i f% 1 & F-Box & [1 245 # B C9 & 11,
RERE PR TR E FE 1T (interferon-induced
proteins with tetratricopeptide repeats, IFITs), Jf
i O A R IR A R TFTT s, DA 52 e 1 3 A it
TR s 2 VVIE i EAE , RIPRS R

% % W ¥ (viral inducer of RIPK3 degradation,
vIRD) i 3 K48 % 2 (1 52 /K A B 4F H & F1 i 3
(receptor in teracting protein kinase 3, RIPK3) Z
FALAEEAE, (AN . FNIP#E S H F-Box
S5t 15 E Ras AL H H 1b (Ras-related protein
1b, RaplB) F1 Ras # X & H 7A (Ras-related
protein 7A, Rab7A) MHHEAEN], JF5 SKP1HICullinl
i 5 X SCF &), {2 RaplB Hl Rap7A 1 &
fit ™ LEF-7th S 54 SCF &4, HF-Box
ZE P 25 40 S8R R s 41 1 A SR RR LT EALE B
AR R H2AX JCHE DI, 18 8 0 75 W 300 356 IR 1) R
B IR R R A T

95 2 2 A (14 75 F-Box 8 [ 4544 38 (10 4 26 (3 g
S 555, WH NF-«B (5 5%, Fgmi
(ectromelia virus, ECTV) %itd 4 #) & F-Box HJ 4l
F A . EVMO002, EVMO005, EVMI154 Al
EVM165; ORFV i 5 f 4l % 11 " . ORF008.,
ORF123., ORF126., ORF128 fil ORF129, I i&&
F-Box & 1 45 44 38 (1 4 25 11 % NF-«B {5 538 % 24 A
MRfER, 5715 £ F-Box & A LW 2 5 i SCF
AW, PR SR A8 T o AT 4TI R 1
(1) 8 TR AL TkB-o [ i Sz p65 &% 55 07, 0] NF-xB 1)
W

RS RN AR RS R, DNA
i 7 BE % 9 5 3 70 0 & F-Box Z5 M E 11, il i
1 R I 18 R A 1 2 AR N R AR S8 R H g Y sl 1
F R T, DI i B W . % F-Box &
FIAE S 3 % e o A P A F AL L 26 2.

4 BHESRE

FEI 8 5 1 W PR gk A2 B, F-Box # 1A
PR R A . 18 ERG N FRENE . THREM
NF-kB %545 553 f% 7 i e 8 ZAE H o 1 £ F-Box B
JEG ) 14 5 5 RN M 2 F-Box 25 11 BE S $2 25 DF 9T &
Xt 9 B 2 e ML B 1 5 0 30 A AR R R
R ) & 5 F-Box & FHAE 5 15 EK N SCF AW
MEAER, AT SIS HUR S F-Box & A M 1m =
PR 8 7B 0 O, 2 A B LB B 4
HIL A H2 11 7 L B

F-Box & FI M SC 25 W& Wi - %, A6 Do g 1%
P Ty T BORS BAE AR, i FBXL2 300G ) BC-1258
REAE EAT 22 43 2400 B A, 5 SO0 40 it 17 U 3%
T A 22 o ZEPRTE RN R T, 0 A AR DN LA A e
JE R SKP2 3 5 SZL P1-41 a] L4 1 i 93 £F
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#1 BEF-BoxBAERRE BRI EFHEH

Tab.1 Role of host F-Box protein in process of viral infection

Host
Virus classification ~ Virus . Mechanism Literature
F-Box protein

RNA HIV FBXW1 Degradation of phosphorylated Vpu and inhibition of NF-kB activity; binds to [27,35-40]

phosphorylated Vpu, and degrades CD4, enhances BST-2 ubiquitination,
inhibits p53 phosphorylation, and promotes T cell apoptosis. Degrade ICAM-1
and promote viral replication

FBXO11 Inhibition of HIV-1 LTR activity and inhibition of latent HIV -1 activation [20]

FBXO1 Degradation of Vif protein through K48 linked ubiquitin chains, reducing [23]
infectivity of progeny virions

FBX0O34 Promotion of ubiquitination degradation of hnRNP U, enhance HIV translation, [43]
and keep it in an activated state

VSV FBXW7 Promotion of ubiquitination degradation of SHP2, destroy SHP2/c-Cbl complex [31]

that can degrade RIG-I, stabilize RIG-I, and increase antiviral response of
host cells

FBXO21 Promotion of polyubiquitination modification of ASK1 K29, enhance JNK and [22]
p38 signaling pathways, and promote production of pro-inflammatory

cytokines and type | interferon

IAV FBXW1 Decreasing of expression of NS1, thereby significantly reducing replication level [28]
of influenza virus
FBXW7 Ubiquitination degrades SHP2 and inhibits influenza A virus replication [30]
FBX045 Mediating the polyubiquitination of IFNLR1 and reducing its protein stability [47]
FBXO6 Interacting with NLRX1 to reduce host antiviral response to influenza virus [46]
PEDV FBXW7 Inhibiting PEDV infection by enhancing expression of endogenous RIG-I and [32]
TBKI1 and activating host interferon signaling pathway
RVFV FBXO3 NSs and FBXO3 are assembled into SCF complexes to degrade p62 and inhibit [45]
type | interferon reaction
FBXWI11, NSs recruit FBXW11 and FBXW1, degradation of PKR, disruption of [41-42]
FBXW1 PKR-mediated antiviral effects
HTLV-1 FBXO25 HBZ inhibits polyubiquitination of HAX-2 protein and promotes HAX-3 [53]

expression by inhibiting the binding of HAX-1 and FBXO25
DNA HSV-1 FBXO2 HSV-1 infection promotes shuttling of NFB42 between cytosol and nucleus, [33-34]
FBXO2 interacts with UL9, this interaction mediates export of UL9 protein
from the nucleus to the cytosol, leading to its ubiquitination and degradation
via 26S proteasome
EBV FBXO2 Interacting and degrading glycoprotein gB, reducing EBV infectivity [13]
EBV SKP2 3C recruits SKP2 to cyclinA complex to promote ubiquitination degradation of — [51-52]
p27 and ubiquitination of EB protein
HCV FBXIL.2 NS5A protein forms complexes with IP3R3 and FBXL2, and promotes [44]
FBXL2 mediated degradation of IP3R3, promoting HBV infection
KSHV FBXW7 FBXW7 increases ubiquitination degradation of ICN, and LANA can compete [48]
with ICN to bind to FBXW7 and save degradation of ICN
SKP2 vIRF-3 binds to SKP2 ubiquitin ligase, stimulates ubiquitination and [49]
transcriptional activity of c-Myc, and promotes tumorigenesis
Adenovirus FBW7 E1A interacts with RR1/RBX1 to inhibit FBW7 ubiquitination, reduce [50]

endogenous FBW7 degradation, and promote cancer cell proliferation
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Tab.2 Role of viral F-Box protein in process of viral infection

Virus classification  Viral F-Box protein

Mechanism Literature

Cullinl, and ROC1 to form SCF complexes, exercising [58.60]

ubiquitination function and inhibiting TNF-a and IL-183, stimulating IkB-a degradation

and p65 nuclear translocation, inhibiting activation of NF- kB

Recognition of IFITs and degradation of IFITs through proteasome pathway affect [54]

vIRD Promotion of RIPK3 ubiquitin degradation and promotion of viral replication [55]

ECTV EVMO00,EVMO00, Interacting with SKP1,
EVMI15,EVM165
Vv C9
antiviral activity of host
ORFV ORF00,0RF12,
ORF12,0RF128
Megavirus FNIP
of Rap1B and Rap7A
Baculovirus LEF-7

Suppressing of degradation of p-IkBa protein, preventing nuclear translocation of p65, [61]
and inhibiting host activation of NF-kB signaling pathway

Interacting with host Rap1B and Rap7A to form SCF complexes, promoting degradation [56]

Suppressing of key regions of phosphorylated H2AX, enhance release of late stage [57]

genes of virus, and increase virus replication
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