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Abstract Autophagy is one of the main degradation systems in eukaryotic cells and plays an important
role in removing damaged substances in cells. In recent years, the relationship between autophagy and disease has
become a hot topic. Abnormal autophagy often affects the occurrence, development and prognosis of diseases. The
process of selectively clearing some cytoplasmic components through autophagy is called selective autophagy. The
occurrence of selective autophagy usually requires the participation of autophagy receptors, and different autophagy
receptors play different functions. Among them, TAX1BP1 (Tax1-binding protein 1), as a member of selective au-
tophagy adaptor protein, is mainly composed of a SKICH (SKIP carboxyl homology domain), a microtubule associ-
ated protein I light chain 3 binding region, three coiled coils and a C-terminal ubiquitin binding domain. These do-

mains mediate the interaction between TAX1BP1 and other proteins, and affect the function of TAX1BP1 in cells to
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a certain extent. TAX1BP1 simultaneously regulates NF-xB, JNK and other signal pathways. It is widely involved

in autophagy processes such as mitophagy, xenophagy and lysophagy. The abnormal expression of TAX1BP1 is

closely related to inflammation, malignant tumors and circulatory diseases. This paper will systematically summa-

rize the structure and function, regulated signal pathway, relationship with autophagy and the physiological signifi-
cance of TAX1BP1, so as to provide new ideas for the research of TAX1BP1 in the future.
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N: 25 A i; SKICH: SKIPHR S Al PESL; LIR: Sl M O B AT 4E3

ARy o

GG IR coiled coil: MR TELE M, UBZ: 12 R G4, C: R4t

N: N-terminal; SKICH: SKIP carboxyl homology domain; LIR: microtubule associated protein I light chain 3 binding region; coiled coil: coiled coil

domain; UBZ: ubiquitin binding domain; C: C-terminal.

Bl TAX1BP1ZEALHE REE(RIBBLASTHFUUE )
Fig.1 The schematic representation of the domains of TAX1BP1 protein (according to the prediction of BLAST website)

i 73 7Kl (isobavachalcone, IBC) ] LAiH it F i TAX1BP1
AT /N i o 4 M R v A, 32 T (A3 TAXIBP1SCH
IBCHN /N o A0 By A BT A TAXIBP LI
AU AE KA T /E A . W TAX1IBPL )it 3£
IE T DA /IS VR 6 B 2T 4 20 Ha (NTH3T3) A Jif 8 38
BEIKF-(tumor necrosis factor, TNF)i75 5 f) 4 g 7 728,
IEAh, TAXIBPITE B ), 204 1 BRI i 2507
R R B . F I X TAX1BP1
WS 58 % DL A TAXIBP L T W ) i 4% 1F
FHEAT K4
2.1 TAXIBPLATHESEK
2.1.1 NF-«xBfz Fi@ 5%  NF-«xB, —F@ &5 Z )40
M SR 7, T oA TA R . IEE LT,
NF-kBH T 5IkBRI 45 &1 2 00 H AEE RS 1
MRS B R ST DL R AN RS
2 i, NF-xBHE I - #7805 FONF-xB £ 5 1B
RAESRE, #7240 M A% I 5 A0 B R IR R R« B &: /7
gh T R 42 AH SCBE JE R (1) 3R 18 . NF-xBYEVF 2 40
J 3R R 35 R PR B D) Re, HAE RO R
R IR JC AR H .
TAX1BP 1 ¥ #% A A A& NF-kBAE 5 i 25 00
IR T TRAF6AIM ] K 7 A20(1) &5 A Ak AN, ix s
IR B, TAX1BP1AE U TTNF-«Bid# #% ) s . Bl
Ja, TAXIBPI X #E 2 — Mz mé & E A, Eild
A5 L2 ZWBEA2080E 2R 2 59, 78 4 TNF-a
AIIL-1B75 T FINF-kBI&# % i 5 18 15 2. 1 5
PRI S 6 3 — B IR E T HAENF-«BI@ 2 1 i)
R A . TAXIBPIE DR R 5% 1) /0> §ROF BIE o (1)
15k 9 o 5 39, AN TS5 06 R U TE 9 IR AS TR
P SAEB N, NF-«BfE 5 _E ¥, ik 4
B 8 F2 A8 B TAXTBP g B /I8 B0 m) DU 6 3 58
FER A, R 1% 98 5 R AR T8 R4, AL,
TAX1BP1it 7] i i 5 OPTN 7] 1 F >k 48 i Tax 1 1)

72 ZAL L K Tax 141 [(INF-xBf5 5 # 5, 1fij HEB
J73 i (Epstein-Barr virus, EBV) BART miRNA miR-
BART15-3p ] PLiEid 45 & TAXIBPI mRNAFI3'-UTR
KA TINF-«BEPELY R, X Se B T 4 A R M,
TAX1BP1H] BA)7 iz Hi 2 5 FINF-«B/E 5 18 #% 1 25,
FHRAER SRS
2.12 Ras-Raf-MEK-INKfZ 5i@8%  C-JunZ A
Ui P (C-Jun N-terminal kinase, INK)/& —F] 72 &
KT SRR 3 1A 225y FE R AL B SRR (mito-
gen activated protein kinase, MAPK). #IEKX T M
JoT I SR A TR 5 o 4 R - R S ORI )
H I 2 T MAPKGE % 4 T O IR S, a3k 1 45 57 14 17
FIINK FREERAT AU BE R AL, AT G INK, {3734
FAF SR (0 A 51 A2 AN ) F°D 440 o A 0 e B, e 2%
SPYIMIIET. . MR E « fo )i BB I N 45 4% o A B
o BRI G 77 A g e 1

fifF 7% # FTNF-a.. IL-1HILPS 3 i il 38 55 A 7Y
MITAXIBPIHE DR R /I8 B, I I 5 A BRI 1) F 385
I, TAX1BP 1K R B /) B3R I HA 189 9 17 S 47 A
INKB G 1 o G S Pie sSLI A9 2 7 FIFE &5
R FEGR Z TAXIBP 1) /)N BSCAT 4E 40 2 r, TNF-a.
IL-1RILPSA; 5 FIINKSE AT 5 HoRF A7 2 31X
At B, TAXIBP1A S TINKEL R . (Hth
N X TAXIBPI R B /I B G Jis 0k 48 i ONKGS
PEREAT R, I L A H I 5 HL R 22 FINK
BERR A . b Ak, 12318 K F AP- LI 2 0% 25 g 43
Mritt— b2, RIITAXIBPI )it %55 1 R A i
AP- 1R MR 15 5 R IL- I BTG A, 1 5 60 N A 72
. I, 28 A KA, TAXIBPIEINKAS 5l b
(IAE FHALER 1 R 8, 75 22 )5 SE R IR AN 5T
HESE
2.2 TAXIBP1XfBIERYBIZ{ER

I -FAEK, TAXIBPIAE B bR B SR T



IRERE S R RME AW ZARTAX I BP 1 AT 7853k i K s X

495

FBHIF TAEE R R SER 41, 7R LC3 AR 1L 115
LR, TAX1BP1 ) N-3ii 7] LUK FIP200 5 85 /£ NBR1
Je [ AT AR 3 1 e A P R 82 T2 . TAX1BP1H
LIRS #3878 21 F Wi S2 AR IX, B2 4R 8 1 ok AT P A
TAX1BP1IC-3i B & P ANEETR, BAIME AR IZ R
Gh A IR AR FHE

TAX1BP i 32525 B 5 35 22 5 M 200 i A 1) 2 A
E WG 91 025 /0N B33 59 4% JIR A7 TR 2R (streptozocin,
STZ) 7 5 W5 R Ips /N B 12 JE B, /0N B0 JUE R I 7K
BN, N TAXIBP1IR A & [F 28 TR, 4
75 PR /N B P T % A TAXIBPLI, T & Bldrg7.
Atg] 255 FIWE AR DG HE R 3k & 2 2 A1, LC3II/IME 1
hn, p62 R E P>, [FEF, FHmRFP-GFP-LC3 4%
FI W &, K ITAX1BP1 I Rk T 840 A B sk
B RN, Xk R B TAX1BPI FIE RIER I 17 5
W 7K P, T X i [ W 3 5 2 T8 I NF-xBA5 5 18 2% (1)
WG SR FFE, B 508 R ILTAXIBPIF Bk 25
HIHILC3. GABARAPSTAXIBPI) 4 &, MM 5
it H WS S B b, 2R3 EmTORE & WK Bl
WOESZ M. R E LR TAX IBP1 3 (R S
H AT I (E2)
22.1 TAXIBPIH &k ged 2Rk W&
JRL R Ak B FH KT B D e 2R AL B 2 R 2ok A, AT
o R LR B B AR RS R e AL . 7E
TXAN IR R, AR B A 1R 28 0 A 4 X B 9 0, 4, B

Je B H WE 2 AR S LC345 A TRk B VAR, H WA I
2 5 R AR R G DL RS AR 9 R 98, TAXIBPITE 26
RLAR W R RE Ve B . FEZRRLAR B
Wk A2 R, 2 R R R IE 2 R T 45 & 24k
FATAXIBP1IMISZ LT LC3f 8 5. 10 4 NDPS52.
OPTN. TAXIBPIIX = [ Wi 52 14 [ B i o ) m] LA
I 2R b A [ W R A X R I, 2Rk Ak
RAEFETAXIBPINS Y.

222 TAXIBPlL #4k g & WAL ) B AR
HEPUT A I G I B 1 R 4, 31X — i FE R O S A
H O BEE0, A2V T IR 2R AL A W B4 f#
BRI L 2 —, ENRTFEA, B %E
WITIRE AR N 50 1] IR B3 (salmonella-
containing vacuole, SCV)H 4§ I & i, {H & 7]
Al 16 10 ) 41 i T iz 2 TR i E AL
b ic R B0 FE VD 1] IR B B i Ak 10k 3 1 1 R 2 AR R
T 75 5 40 P 1 e T R AR SR I E A R A,
p625T, NDP52IFIOPTNIEE [ Ik 32 44 24 3 i [
Wik 2 51z F WA TTIRE KB, TAX1BPI
T AT DAL BRA% FEVD T IR R G 5 #E M BT P = TIR
gh My #2521 (TIR-domain containing adaptor
inducing interferon-B, TRIF), M 1 5 £ 5 W& B4 fi#
H IR IINF-kBIE 5 5% FAE Y. thah, 7L p B4R
#-8(galectin-8, GALR)IE 1] LT 5 TAXIBP145 4,
M A7 152 25 T Fr e 1 45 4% 2 BORF i il it ik

Lysophagy

Mitophagy

TAX1BP1

)
f

Xenophagy
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x : TAX1BP1
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SR BYER B, §75k: TAXIBP1I 2 57 1) B @REL, Ub: 2 K01
Green arc: autophagy isolation membrane; arrow: the types of autophagy regulated by TAX1BP1; Ub: ubiquitin molecule.
E2 TAXIBPLEEEMREE
Fig.2 The schematic diagram of TAX1BP1 regulating autophagy



496

PRI B OB AR B PR

223 TAXIBPIH =Bk Ao IERAIREEA —
JE L, 452 B IR 25 W) 55 B RO, 3 g i
JIEE 30 375 11 I B A A s AR O gk — 2 3 BUR B A 45403,
PR X R 231 O 7 o el i s k231 O i S Y s =)
Z& B AL, X ASHLEEE PN B AR TR —
XMW ARERE. X—@RFEMTED
HSP705 JI5 51 45 & e 5 ¥ Bl A4 s DA Je N A Ak ) e
¥ 12 5 £ & (endosomal sorting complex required for
transport, ESCRT)1& 5 % i 14 JIEE | (1) /> LK 5¢ il
Ty AR BOG S 5 K, (LR R AR I
Ao — O R AmMTORCTE G4 IV B A4 i 25, 2R
J& S U KT TFEB I 25 B IR A0 T 1 N AR, B
2 BRI AV B A Ok BRI B B WO AR TE R, T
AR 3R ST VS Il A P A XA o R A A I il A 1 RN
EAFVE R, 1T 4FE 7T R W], TAXIBPIE
53| 7 iEEA AR L LR E W -L- 2B R
-leucyl-L-leucine methyl ester, LLOMe)s& — #f if5 &
WA 3SR 259, 48 HHLLOMekt L i 5
WA B R A )5, TAX1BP1- ¥ B A 5C i 8 1
1(lysosome associated membrane protein 1, LAMPI)
FFAE W R 3L 58 A7, A2 U, IS B A B R AR
If, TAX1BP1HE % 1 555 21 52 401 BV g 44 BB, 53X
7R 7 AR B B R R, R 2
5T BEAR B W EARS1 HLR PR IR T .

3 TAXIBPIRVAEIEE X
3.1 TAXIBP15XFER
RAERPBIFR T 2T EANHRGHEE, & —Fb
ELAH WA BRI R . 4 1k 1 R A
T4 B I e 5 BONF-xBAS AL 28 41 A% I R 4 e o
DRI F IV F L AT 8 15 2 48 400 P D)7 1 7= A0, e
Jt ) G TAXIBPIR B /N B, K L 7ETNF-aB{IL-1B
155 T, AHEC T B A RN, TAXIBP IR/ BRI
TENF-xBIF 2% G5 0 ™), 1 B TAXIBP IR /N iR
AR R G IEH, (HREE R K, BT 2OENE
O IR 58 R0 RZ Ik 7 98 LA B AR T [l I R 228,
Bibk EL 41 A S T 9 E 4H M 1) — i, 7 G IR B
WL G BREAE . A WA 5L T TAXIBPI B Y
X5 bk EL 9B (DT40) B4H A, 1% 41 i X CD405 5 1) 41
g A5 5 I8 T 3 (extracellular signal-regulated ki-
nase, ERK)¥# % 15 5 o [ & N, ERK FR 1L 5 2 15

o, BIbk 40 B 5 5 24 R 1 1(B lymphocyte induced
maturation protein-1, Blimp-1)3& & /K1 0. LAk,
TAX1BP 175 1% 41 it 2% THi IgM) 38 3 7K 7 B 25 B& I
1M H., TAXIBP IR /S B AR R O T BRIt iR
PR A B, X R LR B, TAX1BP1
PR HIERK IS AIBlimp- 1335, FH1875 248 R AL i
o

[F) B, THH A AR 7E G 58 Ik 2 v R 45 4 W L B
MIVEF . TAHMLLE B0 88 S Rt A% Hh R 8 1 80 I
HOTE, AT T DLE R IE AR A, L Re s PR 4%
BAHM = AR BuAR, IF2 50 Rtk . B 50 K R
TAXIBPIw e, TA ML 7 A K12 IR, 4
Ji A At BT K, I BT A6 s ia, 4niusy
SR TESH,

ZIRE A Z MR IR R E Ry, PR R
Fili 2123 1 A20FI TAX1BP1 )R IE 7K, IRt 2
IS5 G RE ST . A NRILZ IR EE AT LA M SRR
53 B R BRUIH A 28 hE, FHEHL ] g 5 A20FITAX1BP1
(IZEIE I AT 57 4 NF-k Bl g A 55
3.2 TAXIBP15ZE 4 fhiE

H R HIHTE 58 % B, TAX1BP12: 5 31 £ R b 8 95
Rt FE R, AR TAXIBPLLE T A 4 F 2 X
PE. NF-kBf5 5 i i 75 Ao A5 Rl i % e v i 81 22
YE M, T TAX1BPI{E ANF-xBR f i 45 K 7, & 1E
AN R IR R 2 £ S EONF-xB_E A, AT 5 B0H 35 I
IEAE N B AS [F) 28 B 000 28 0 38 ™0, 7 B 46 i B¢
(hepatitis C virus, HCV)#% .0 & 1 5 I 4 i 9% (hepa-
tocellular carcinoma, HCC)H K 4= K. fEHepG24H
M35 FHC V% 0 8 A KA 7T B _E I TAX1BP1
FA20/ 5%, T EUH 40 M I E I /D, R R A5 5 44
T, A Nl I A B AR AN TAXT BP TR B /) B
F — 2. 3E U AH % (diethylnitrosamine, DEN)5 & T,
RINTAXIBPIE B /) B3UFFIE A 28 i 24 A 25 = 189
B 5, A TR B A2 AN TAX T BP 1 4 /5 B 43 5
() JFF W 2 34 53 17 D) R B TA XD BP T o /) B,
NF-kBA5 5 2% (05 15100 LA LA 28 4 40 Jf L1~ 1)
SR B T R, IF H TAXIBP IR R /N B
R 4 0 R O T X BRI, X e R
FITAXIBP1E 2] 1 42 %15 5 L& BT 1k e K
AIER . ARG B FL A RS AR, AR,
TAX1BP1#5 UUHCLE JUFR e 40 i 5 DA S 3 b 2
SN, T P AR v DR DSOS s S HCV



IRERE S R RME AW ZARTAX I BP 1 AT 7853k i K s X

497

PUAAR BH M AN R AR B KA 0%, IX S /R T TAX1BP1
Xof JH e R A a3 A FH IS

KLU e R AEAE S BRAR Rk. #K
ML WA MERERELE. BFE VR 71914
Sk ZHUE K5 F12004% TE IR S IR R B AR
U MR RE S 45 . R FIPCR-RFLPJ7 3@ B
K ZHDNA J5 34T 4 770 M, KILTAXIBPIFE R 2 25
PES D s 2 [ A7 AE DR HRLe,

[ A5 AXFTAXIBP1/E B J (12 5Lk
1T THWFFT . miRNA(microRNA)A& —2EIE4iILRNA >
F o EBV-miR-BART15-3pXt TAXIBPIf¥] i 3G 5% T
B 2N BT S-SR B IE (S-FU) A 2 RBUR PR
3.3 TAXIBP1S5RBEHRSGKRK

B8 PR 1 O LG A& — A 0 JR s N P R AR
()00 25 DI e R A, T 3K Foft B A 308 75 AN 72 e et R 3 Jik
SRR RE AL AN = I 51 A R %0 — RIS R 4
PIi, L R AU O AR KRN EF R4k, FEAEREE O
JE WS4 AT 5K Th RE A2 BRSO, R T FL R A, B
PRIV 5 B W RO E RS A 5. i
TAXIBP U} [ Wi Fl 98 (1) 5 W 475 & il fe = 5 5%
PRI O WU R . 45 AESL, fESTZE 5 1B IR
/NGO, TAXIBPIZRIE KT 03 AR, it —
I FRIKTAXIBPLE, #FRIF /I B0 LAE K A2
YA IS B8, [RIH FRAR T FLREZK P, FRAE
Ea R AR ) o N G o S D S 2 1 R v
7~ T TAXIBPIETE S RGP H I EEEH .

4 RE

HLAER, Bl X A2 AR TAX1BP 1R N L,
BB B LR WT H, TAXIBP1E A U RE 2 R
B, HAERERIE . B S AN T T A
J. TAX1BP1H] LA N lNF-kBf5 5 # &, {HEINK
55 R R AR A A S B AT R N
HE, A EHE T HLAENF-«B. INK LA ) H A 5
53 R B AR LS. TAXIBPL Z2Hh 3 5
B A E W 2Rk W DL R E WA
PR 2%, B2 5B B W B R 2 T WL A
&%, H H A T TAXIBPLE H WA (9 4E AL & A
AR A A, TAXIBPIENF-xB/E 5 i i
(1) 5 ZAE AR 7R T 0 T JOREAH SS9 K (1 Al
B, X — RITE S PR AR 2 T 580F . B,
TAXIBP17E B8 DL D s R ffEF B a8 8] 7

UESE, (HHSF T FHE 52 m A . Rk, Jesin]
X TAX1BP13EAT B IR N IR 72, AN W4 7 FL7E 58
ZAF T LA LA S R ) S E

SEHK (References)

[1]  BIOCHEM A R. The ubiquitin system [J]. Annual Rev Biochem,
1998, 67(1): 425-79.

[2] ZHOU C F, LIANG Y Y, ZHOU L, et al. TSPANI promotes au-
tophagy flux and mediates cooperation between WNT-CTNNBI
signaling and autophagy via the MIR454-FAM83A-TSPAN1 axis
in pancreatic cancer [J]. Autophagy, 2021, 17(10): 3175-95.

[3] ZHOU C F, QIAN X H, HU M, et al. STYK1 promotes autoph-
agy through enhancing the assembly of autophagy-specific class
IIT phosphatidylinositol 3-kinase complex I [J]. Autophagy, 2020,
16(10): 1786-806.

[4] MIZUSHIMA N, KOMATSU M. Autophagy: renovation of cells
and tissues [J]. Cell, 2011, 147(4): 728-41.

[5] ANDING A L, BAEHRECKE E H. Cleaning house: selective
autophagy of organelles [J]. Dev Cell, 2017, 41(1): 10-22.

[6] KIRKIN V. History of the selective autophagy research: How
did it begin and where does it stand today [J]? J Mol Biol, 2020,
432(1): 3-27.

[77 JOHANSEN T, LAMARK T. Selective autophagy mediated by
autophagic adapter proteins [J]. Autophagy, 2011, 7(3): 279-96.

[8] ROGOV V, DOTSCH V, JOHANSEN T, et al. Interactions
between autophagy receptors and ubiquitin-like proteins form
the molecular basis for selective autophagy [J]. Mol Cell, 2014,
53(2): 167-78.

[91 STOLZ A, ERNST A, DIKIC I. Cargo recognition and trafficking
in selective autophagy [J]. Nat Cell Biol, 2014, 16(6): 495-501.

[10] SHARMAYV, VERMA S, SERANOVAE, et al. Selective autoph-
agy and xenophagy in infection and disease [J]. Front Cell Dev
Biol, 2018, 6: 147.

[11] LING L, GOEDDEL D V. T6BP, a TRAF6-interacting protein
involved in IL-1 signaling [J]. Proc Natl Acad Sci USA, 2000,
97(17): 9567-72.

[12] NAGARAJA G M, KANDPAL R P. Chromosome 13q12 encod-
ed Rho GTPase activating protein suppresses growth of breast
carcinoma cells, and yeast two-hybrid screen shows its interac-
tion with several proteins [J]. Biochem Biophys Res Commun,
2004, 313(3): 654-65.

[13] CHIN K T, CHUN A C, CHING Y P, et al. Human T-cell leuke-
mia virus oncoprotein tax represses nuclear receptor-dependent
transcription by targeting coactivator TAX1BP1 [J]. Cancer Res,
2007, 67(3): 1072-81.

[14] SARRAF S A, SHAH H V, KANFER G, et al. Loss of
TAXI1BPI-directed autophagy results in protein aggregate accu-
mulation in the brain [J]. Mol Cell, 2020, 80(5): 779-95,e10.

[15] LAZAROU M, SLITER D A, KANE L A, et al. The ubiquitin
kinase PINK1 recruits autophagy receptors to induce mitophagy
[J]. Nature, 2015, 524(7565): 309-14.

[16] LIN CY, NOZAWA T, MINOWA-NOZAWA A, et al. LAM-
TOR2/LAMTORI complex is required for TAX1BP1-mediated
xenophagy [J]. Cell Microbiol, 2019, 21(4): e12981.

[17] GURUNG R, TAN A, OOMS L M, et al. Identification of a novel



498

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

domain in two mammalian inositol-polyphosphate 5-phospha-
tases that mediates membrane ruffle localization. The inositol
S-phosphatase skip localizes to the endoplasmic reticulum and
translocates to membrane ruffles following epidermal growth fac-
tor stimulation [J]. J Biol Chem, 2003, 278(13): 11376-85.
THURSTON T L M, RYZHAKOV G, BLOOR S, et al. The
TBK1 adaptor and autophagy receptor NDP52 restricts the pro-
liferation of ubiquitin-coated bacteria [J]. Nat Immunol, 2009,
10(11): 1215-21.

BENJAMIN, RICHTER, DANIELLE, et al. Phosphorylation of
OPTN by TBK1 enhances its binding to Ub chains and promotes
selective autophagy of damaged mitochondria [J]. Proc Natl
Acad Sci USA, 2016, 113(15): 4039-44.

VON MUHLINEN N, AKUTSU M, RAVENHILL B J, et
al. LC3C, Bound selectively by a noncanonical LIR motif in
NDP52, is required for antibacterial autophagy [J]. Mol Cell,
2012, 48(3): 329-42.

NEWMAN A C, SCHOLEFIELD C L, KEMP A J, et al. TBK1
kinase addiction in lung cancer cells is mediated via autophagy of
Tax1bp1/Ndp52 and non-Canonical NF-«B signalling [J]. PLoS
One, 2012, 7(11): €50672.

TUMBARELLO D A, MANNA P T, ALLEN M, et al. The au-
tophagy receptor TAX1BP1 and the molecular motor myosin VI
are required for clearance of salmonella typhimurium by autoph-
agy [J]. PLoS Pathog, 2015, 11(10): €1005174.

PELOPONESE J M, VERSTREPEN L, ZAPART G, et al.
Inflammatory cardiac valvulitis in TAX1BP1-deficient mice
through selective NF-kB activation [J]. EMBO J, 2008, 27(4):
629-41.

SHEMBADE N, HARHAJ N S, PARVATIYAR K, et al. The E3
ligase Itch negatively regulates inflammatory signaling pathways
by controlling the function of the ubiquitin-editing enzyme A20
[J]. Nat Immunol, 2008, 9(3): 254-62.

MORRISWOOD B, RYZHAKOV G, PURI C, et al. T6BP and
NDP52 are myosin VI binding partners with potential roles in
cytokine signalling and cell adhesion [J]. J Cell Sci, 2007, 120(Pt
15): 2574-85.

GACHON F, PELERAUX A, THEBAULT S, et al. CREB-2, a
cellular CRE-dependent transcription repressor, functions in as-
sociation with Tax as an activator of the human T-cell leukemia
virus type 1 promoter [J]. J Virol, 1998, 72(10): 8332-7.

CHUN A, ZHOU Y, WONG C, et al. Coiled-coil motif as a struc-
tural basis for the interaction of HTLV type 1 Tax with cellular
cofactors [J]. AIDS Res Hum Retroviruses, 2000, 16(16): 1689-
94.

IHA H, KASAI T, KIBLER K V, et al. Pleiotropic effects of
HTLV type 1 Tax protein on cellular metabolism: mitotic check-
point abrogation and NF-kB activation [J]. AIDS Res Hum Ret-
roviruses, 2000, 16(16): 1633-8.

DE VALCK D, JIN D Y, HEYNINCK K, et al. The zinc finger
protein A20 interacts with a novel anti-apoptotic protein which is
cleaved by specific caspases [J]. Oncogene, 1999, 18(29): 4182-
90.

SHEMBADE N, HARHAJ N S, LIEBL D J, et al. Essential
role for TAX1BPI1 in the termination of TNF-a, IL-1- and LPS-
mediated NF-xB and JNK signaling [J]. EMBO J, 2007, 26(17):
3910-22.

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

VERSTREPEN L, VERHELST K, CARPENTIER 1, et al.
TAXI1BP1, a ubiquitin-binding adaptor protein in innate immu-
nity and beyond [J]. Trends Biochem Sci, 2011, 36(7): 347-54.
LAZAROU M, SLITER D A, KANE L A, et al. The ubiquitin
kinase PINK1 recruits autophagy receptors to induce mitophagy
[J]. Nature, 2015, 524(7565): 309.

WANG X, NAIDU S R, SVERDRUP F, et al. Tax1BP1 interacts
with papillomavirus E2 and regulates E2-dependent transcription
and stability [J]. J Virol, 2009, 83(5): 2274-84.

LI Z, WANG Q, LUAN H, et al. A novel target TAX1BP1 and
P38/Nrf2 pathway independently involved in the anti-neuroin-
flammatory effect of isobavachalcone [J]. Free Radic Biol Med,
2020, 153: 132-9.

DE VALCK D, JIN D Y, HEYNINCK K, et al. The zinc finger
protein A20 interacts with a novel anti-apoptotic protein which is
cleaved by specific caspases [J]. Oncogene, 1999, 18(29): 4182-
90.

ULRICH M, SEEBER S, BECKER C M, et al. Tax1-binding pro-
tein 1 is expressed in the retina and interacts with the GABA(C)
receptor rhol subunit [J]. Biochem J, 2007, 401(2): 429-36.
PARVATIYAR K, BARBER G N, HARHAJ E W. TAX1BP1 and
A20 inhibit antiviral signaling by targeting TBK1-IKKi kinases
[J]. J Biol Chem, 2010, 285(20): 14999-5009.

NAKANO S, IKEBE E, TSUKAMOTO Y, et al. Commensal
microbiota contributes to chronic endocarditis in TAX1BP1 defi-
cient mice [J]. PLoS One, 2013, 8(9): €73205.

JOURNO C, FILIPE J, ABOUT F, et al. NRP/optineurin coop-
erates with TAX1BPI to potentiate the activation of NF-kB by
human T-lymphotropic virus type 1 tax protein [J]. PLoS Pathog,
2009, 5(7): €1000521.

CHOI H, LEE S K. TAX1BPI downregulation by EBV-miR-
BART15-3p enhances chemosensitivity of gastric cancer cells to
5-FU [J]. Arch Virol, 2017, 162(2): 369-77.

HAYDEN H S, GHOSH S K. Signaling to NF-kB [J]. Genes
Dev, 2004, 18(18): 2195.

SHEMBADE N, HARHAJ N S, LIEBL D J, et al. Essential role
for TAX1BPI in the termination of TNF-a-, IL-1- and LPS-
mediated NF-xB and JNK signaling [J]. EMBO J, 2007, 26(17):
3910-22.

TUMBARELLO D A, MANNA P T, ALLEN M, et al. The au-
tophagy receptor TAX1BP1 and the molecular motor myosin VI
are required for clearance of salmonella typhimurium by autoph-
agy [J]. PLoS Pathog, 2015, 11(10): €1005174.

WHANG M I, TAVARES R M, BENJAMIN D 1, et al. The
ubiquitin binding protein TAX1BP1 mediates autophagasome
induction and the metabolic transition of activated T cells [J]. Im-
munity, 2017, 46(3): 405-20.

OHNSTAD A E, DELGADO J M, NORTH B J, et al. Receptor-
mediated clustering of FIP200 bypasses the role of LC3 lipida-
tion in autophagy [J]. EMBO J, 2020, 39(24): ¢104948.
VERSTREPEN L, VERHELST K, CARPENTIER 1, et al.
TAXI1BP1, a ubiquitin-binding adaptor protein in innate immu-
nity and beyond [J]. Trends Biochem Sci, 2011, 36(7): 347-54.
XIAO Y, WU Q Q, DUAN M X, et al. TAX1BP1 overexpression
attenuates cardiac dysfunction and remodeling in STZ-induced
diabetic cardiomyopathy in mice by regulating autophagy [J].
Biochim Biophys Acta Mol Basis Dis, 2018, 1864(5 Pt A): 1728-



IRERE S R RME AW ZARTAX I BP 1 AT 7853k i K s X

499

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

43.

ASHRAFI G, SCHWARZ T L. The pathways of mitophagy for
quality control and clearance of mitochondria [J]. Cell Death Dif-
fer, 2013, 20(1): 31-42.

DERETIC V. Autophagy in infection [J]. Curr Opin Cell Biol,
2010, 22(2): 252-62.

LEVINE B. Eating oneself and uninvited guests: autophagy-
related pathways in cellular defense [J]. Cell, 2005, 120(2): 159-
62.

ZHENG Y T, SHAHNAZARI S, BRECH A, et al. The adaptor
protein p62/SQSTMI1 targets invading bacteria to the autophagy
pathway [J]. J Immunol, 2009, 183(9): 5909-16.

THURSTON T L, RYZHAKOV G, BLOOR S, et al. The TBK1
adaptor and autophagy receptor NDP52 restricts the prolifera-
tion of ubiquitin-coated bacteria [J]. Nat Immunol, 2009, 10(11):
1215-21.

WILD P, FARHAN H, MCEWAN D G, et al. Phosphorylation of
the autophagy receptor optineurin restricts Sa/monella growth [J].
Science, 2011, 333(6039): 228-33.

YANG Q, LIU T T, LIN H, et al. TRIM32-TAX1BP1-dependent
selective autophagic degradation of TRIF negatively regulates
TLR3/4-mediated innate immune responses [J]. PLoS Pathog,
2017, 13(9): €1006600.

BELL S L, LOPEZ K L, COX J S, et al. Galectin-8 senses
phagosomal damage and recruits selective autophagy adapter
TAX1BPI to control mycobacterium tuberculosis infection in
macrophages [J]. mBio, 2021, 12(4): e0187120.
PAPADOPOULOS C, MEYER H. Detection and clearance of
damaged lysosomes by the endo-lysosomal damage response and
lysophagy [J]. Curr Biol, 2017, 27(24): R1330-41.
RADULOVIC M, SCHINK K O, WENZEL E M, et al. ESCRT-
mediated lysosome repair precedes lysophagy and promotes cell
survival [J]. EMBO J, 2018, 37(21): €99753.

HUNG Y H, CHEN M W, YANG J Y, et al. Spatiotemporally
controlled induction of autophagy-mediated lysosome turnover
[J]. Nat Commun, 2013, 4: 2111.

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

KOERVER L, PAPADOPOULOS C, LIU B, et al. The ubiquitin-
conjugating enzyme UBE2QL1 coordinates lysophagy in re-
sponse to endolysosomal damage [J]. EMBO Rep, 2019, 20(10):
¢48014.

HAYDEN M S, GHOSH S. Shared principles in NF-kB signaling
[J]. Cell, 2008, 132(3): 344-62.

MATSUSHITA N, SUZUKI M, IKEBE E, et al. Regulation of B
cell differentiation by the ubiquitin-binding protein TAX1BP1 [J].
Sci Rep, 2016, 6: 31266.

YE H, SUN LY, LI J, et al. Sesamin attenuates carrageenan-
induced lung inflammation through upregulation of A20 and
TAX1BP1I in rats [J]. Int Immunopharmacol, 2020, 88: 107009.
NGUYEN H, SANKARAN S, DANDEKAR S. Hepatitis C vi-
rus core protein induces expression of genes regulating immune
evasion and anti-apoptosis in hepatocytes [J]. Virology, 2006,
354(1): 58-68.

WAIDMANN O, PLELI T, WEIGERT A, et al. TaxI1BP1 limits
hepatic inflammation and reduces experimental hepatocarcino-
genesis [J]. Sci Rep, 2020, 10(1): 16264.

YASUO, TANAKA, AND, et al. Gain of GRHL2 is associated
with early recurrence of hepatocellular carcinoma [J]. J Hepatol,
2008, 49(5): 746-57.

RUIZM T, BALACHI J F, FERNANDES R A, et al. Analysis of
the TAX1BP1 gene in head and neck cancer patients [J]. Braz J
Otorhinolaryngol, 2010, 76(2): 193-8.

GRANT P J, COSENTINO F. The 2019 ESC Guidelines on dia-
betes, pre-diabetes, and cardiovascular diseases developed in col-
laboration with the EASD [J]. Eur Heart J, 2019, 40(39): 3215-7.
KANNEL W B, MCGEE D L. Diabetes and cardiovascular dis-
ease. The framingham study [J]. JAMA, 1979, 241(19): 2035-8.
DEVEREUX R B, ROMAN M J, PARANICAS M, et al. Impact
of diabetes on cardiac structure and function: the strong heart
study [J]. Circulation, 2000, 101(19): 2271-6.

BUGGER H, ABEL E D. Molecular mechanisms of diabetic car-
diomyopathy [J]. Diabetologia, 2014, 57(4): 660-71.



