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[ Abstract |
associated protein (Daxx) plays an important role in transcriptional control,

As a highly conserved nuclear protein, death domain-

carcinogenesis, resistance to virus infection, and so on. Daxx can be
localized in promyleocytic leukaemia protein oncogenic domains,
nucleoplasm, nucleolus, cytoplasm, and heterochromatin. The subcellular
localization of Daxx can be changed by modification or interacting with other
proteins.  Under cellular stress, Daxx can interact with many kinds of
molecules, and thus affect its downstream signaling pathway. The purpose of
this review was to discuss Daxx’s subcellular localization in different
conditions and its translocation between subcellular compartments.

Key words: Daxx, subcellular localization, translocation, stress

(death domain-associated protein, Daxx )

, . N - Daxx
N N N - Daxx

o , Daxx

, o Daxx
:Daxx; ; ;

: R329.2 A
:1000-467X(2009)12-1333-04

(death domain-

associated protein, Daxx) Yang [ o Daxx
1997 Fas o
o 1 Daxx
(c-Jun N-terminal kinase,JNK)
- N Daxx
(promyleocytic , NN

leukaemia protein, PML) 293 HelLa s

PML (PML nuclear bodies, R Daxx (mouse
PML-NBs), PML Daxx , mDaxx ) 739 ,

(PML oncogenic domains,PODs) , 81.4 ku; Daxx (human
10  (nuclear domains 10, Daxx , hDaxx) 740 s

NDI10), Daxx 81.3 ku, hDaxx  mDaxx
(adapter) , 69% , hDaxx
, - Daxx 315 kb, 7 6
, o , hDaxx
HDAC1 .HDAC2 AR ,Smad4 ,p53 ,Pax 3 ,
3 . Axin . s 70 ku .97 ku 120 ku, hDaxx 4
Daxx , 2 N
, 1
4‘7



| JemK

4’7
1334 , . Daxx
/ / (serine / (ARF) s MPP*, MPP*
proline / threonine, S/P/T) s s N S
hDaxx o °
. ,S/P/T Ivanchuk ¢ Karunakaran ') MPP*
Daxx s s (alternative reading 12h Daxx
Daxx  frame, ARF) N Daxx N o MPP* 1h
@2l o, Daxx N (391- N- a—
5> Daxx 398 aa) . s Daxx o ,MPTP
U20S Daxx : Daxx
Daxx PML-NBs . . s Daxx  ARF, 2
- Daxx (human double minute 2, HDM2) s Daxx
s . MPTP ASKT1,
) o ARF
N HDM2 SUMO , ARF Daxx 4 (mitogen activated protein kinase
2.1 Daxx PML-NBs Daxx ARF HDM2  kinase 4,MKK4, SEK1) JNK
Daxx -1 (small SUMO . ARF Daxx - Daxx ASK1-SEKI1-JNK1
ubiquitin-like modifier-1,SUMO-1) ARF s . DJ-1
PML PML-NBs, Daxx . ARF ,
PML PML-NBs s Daxx SUMO s (Parkinson’s disease,
PML-NBs , Daxx PD) . ,DJ-1 Daxx
. Lin ;s HDM2 Daxx Daxx
3] Daxx s , ASK1 ,
Daxx SUMO-1 Daxx HDM2 E3 . DJ-1 (
PML PML-NBs, As,O,4 H Daxx L166P) , Daxx
PML SUMO , Daxx o , Daxx MSP58 s PD
PML-NBs, Daxx SUMO (microspherule protein of 58 ku) 1l MPTP
(SUMO-interacting motif , SIM) 7y DJ-1 .
7331-1-V-L-S-D-S-D740 SUMO-1 2.4 Daxx DJ-1 Daxx ,
B (aa 33-39) Fas DJ-1 , ASK1
o (aa 45-54) o 1 (apoptosis signal-regulating b,
JJung Daxx kinase 1,ASK1),ASKI1 Daxx 2.5 Daxx
, PML  p53, , Fas PML~" ,Daxx
Daxx PML PML-NBs , Fas-Daxx-ASK1-JNK1 ; PML,
. Daxx PML- 1 Sharma % Daxx  PML-NBs, o /
NBs s Daxx N X (-
PML-NBs o CRL2571 4 - thalassaemia/mental retardation syndrome
2.2 Daxx (hydroxynonenal , HNE ) Daxx  X-linked, ATRX) SNEF2
Daxx . Hela o SiRNA , ATP o
. Daxx ,CRL2571 ATRX ,Daxx  ATRX
s Daxx o Fas 5 5 ATRX  G,.G,
NIH-3T3 N Daxx Fas Fas PML-NBs, S Daxx
o Awasthi " 2] Daxx
s Daxx HNE Daxx 2 (histone deacetylase 2,
s Daxx s Daxx HDAC2)
o 373 Fas o 1= - Dek > Daxx
Daxx, s 4- -1,2,3,6- (1-methyl- EER
51, 4-phenyl-1,2,3,6-tetrahydropyridine , 2.6 Daxx
2.3 Daxx MPTP) R Daxx
, pl4s o MPTP
4’7



| JemK

4‘7
, . Daxx 1335
oDaxx N ARF N karyopherin family ) , el Na*/H* -1
,ARF Daxx SUMO o Song P (sodium hydrogen exchanger isoform-1,
s Daxx N CRM1 Daxx NHE1) Daxx CH
SUMO s Daxx o Daxx . / /
el PML PML SUMO- (nuclear export signal ,NES) (aa (ezrin/radixin/moesin , EMR )
1 , Daxx PML-NBs 565-575) CRM1 o NHE1 ,  NHEI
. PML ,Daxx  Daxx 621 , PI3K/ Akt-1
PML-NBs, C « - Daxx NHE1 ,
, ( Daxx  NES, CRM1 .CH,
EIB 55 ku 3y PML-NBs R 667 R CH , Daxx
, ,  Daxx , NES, NHEI s
PML PML-NBs, Daxx ~ CRMI1 ; Daxx ERM  NHE1 , ERM—
, ASK1 PI3K—Akt-1 o Daxx-HNE1
PML-NBs , o NHE1 H*
o Importins 3.2 s Ca* s o
4-HNE . Daxx
, Yeung s s PS120/NHE1 s
2] Importin o3 Daxx Daxx NHE1 ,
, Daxx (nuclear . 4-HNE Daxx Daxx-NHE1
localization signal, NLS)1 NLS2 . HNE Daxx .
Importin o3 NLS , Daxx Fas THP-1 s
, NLS2 o , Daxx ;
Daxx s Pl Jung (oxidized low
,  ASK1MM, (4] (chemical density lipoprotein, oxLDL) THP-1
HNEY! JNK [ Daxx hypoxia, CH) H9¢2 Daxx , Daxx
o HSP70 C , L6 .HeLa 8% 59% , oxL.DL
(C-terminus of N PS120 Daxx R
Hsp70-interacting protein , CHIP ) ['*] . (Probucol) oxLLDL
Daxx . CHIP B Daxx s Daxx
s CHIP  (leptomycin B,LMB) b7
Daxx - CHIP Daxx Daxx (peptidyl-prolyl
ASK1 s - H9¢2 ,Daxx  isomerase,Pinl)
Daxx s Daxx - Daxx (W621A) Daxx (S667A) s
ASKI1, ASKl1 Daxx , CH s
. DJ-1 o CH ,LMB Pinl
Daxx Daxx Daxx Daxx . 18] Pinl
il LMB H9¢2 Ser/Thr-Pro s
3 Daxx (WT)Daxx Daxx (S667A) o Ryo 1! Al172
CH s Daxx Pinl , Daxx
(W621A) o mRNA ,
s Hel.a 5 s Pinl Daxx
, Daxx CH s (WT)Daxx Daxx ; Pinl
, - Daxx (S667A) JNK , Daxx Ser178-Pro
Daxx (W621A) JNK ( s Daxx
o CH), Daxx X
3.1 JNK, Daxx JNK H H,0, ,
1 JNK Daxx s Pinl Daxx PML-NBs ;
(chromosomal region maintenance 1, Daxx JNK s H,0, s
CRM1) B (B- . .
4‘7



| JemK

1336

, . Daxx

Daxx ,
PML-NBs | N
. Daxx
o Daxx
s Daxx
o Daxx
s Daxx
? 9

[4]

(6]

[ ]

Yang X, Khosravi-Far R, Chang HY,
et al. Daxx, a novel Fas-binding protein
that activates JNK and apoptosis  [J].
Cell, 1997,89(7):1067-1076.

Yeung PL, Chen LY, Tsai SC, et al.
Daxx contains two nuclear localization
signals and interacts with importin
alpha3 [J]. J Cell Biochem, 2008,103
(2):456-470.

Lin DY, Huang YS, Jeng JC, et al.
Role of SUMO-interacting motif in Daxx
SUMO

modification, subnuclear

localization, and repression of
sumoylated transcription factors [J].
Mol Cell, 2006,24(3):341-354.

Jung YS, Kim HY, Lee Y], et al
Subcellular  localization  of  Daxx
determines its opposing functions in
ischemic cell death [J]. FEBS Lett,
2007,581(5) :843-852.

Lindsay CR, Morozov VM, Ishov AM.
PML NBs (ND10) and Daxx: from
nuclear structure to protein function
[J]. Front Biosci, 2008,13:7132-7142.
Ivanchuk SM, Mondal S, Rutka JT.

pl4ARF interacts with DAXX: effects

(8]

[9]

[11]

on HDM2 and p53 [J].
2008,7(12):1836-1850.
Shih HM, Chang CC, Kuo HY, et al.
SUMO-dependent

Cell Cycle,

Daxx mediates
transcriptional control and subnuclear
compartmentalization [J]. Biochem Soc
Trans, 2007,35(Pt 6) : 1397-1400.
Sharma R, Sharma A, Dwivedi S, et
al.  4-Hydroxynonenal self-limits fas-
mediated DISC-independent apoptosis
by promoting export of Daxx from the
nucleus to cytosol and its binding to
Fas [J]. Biochemistry, 2008,47 (1):
143-156.

Awasthi YC, Sharma R, Sharma A, et
al. Self-regulatory ~ role of 4-
hydroxynonenal in signaling for stress-
induced programmed cell death [J].
Free Radic Biol Med, 2008,45 (2):
111-118.

Karunakaran S, Diwakar L, Saeed U,
et al.  Activation of apoptosis signal
regulating kinase 1 (ASKI1)  and
translocation of death-associated
protein, Daxx, in substantia nigra pars
compacta in a mouse model of
Parkinson’s  disease : protection by
alpha-lipoic acid [J]. FASEB J, 2007,
21(9):2226-2236.

Junn E, Taniguchi H, Jeong BS, et al.
Interaction of DJ-1 with Daxx inhibits
apoptosis  signal-regulating kinase 1
Proc Natl
102 (27):

activity and cell death [J].
Acad Sci U S A, 2005,

9691-9696.

Ishov AM, Vladimirova OV, Maul GG.
Heterochromatin and ND10 are cell-
cycle regulated and phosphorylation-
dependent alternate nuclear sites of the
transcription repressor Daxx and SWI/
SNF protein ATRX [J]. J Cell Seci,
2004,117(Pt 17) :3807-3820.

[13]

[14]

[15]

[16]

[17]

Wan YP, Wu YM, Zhu CM, et al.
Transcriptional repression of hDaxx
enhanced by adenovirus 12 E1B 55-
kDa oncoprotein interacting with hDaxx
[J]. Chin Med J, 2004,117(5):753-
757.

Hwang JR, Zhang C, Patterson C. C-

terminus of heat shock protein 70-

interacting protein facilitates
degradation  of  apoptosis  signal-
regulating kinase 1 and inhibits

apoptosis signal-regulating kinase 1-
dependent apoptosis  [J]. Cell Stress
Chaperones, 2005,10(2):147-156.
Song JJ, Lee YJ. Tryptophan 621 and
serine 667 residues of Daxx regulate its
nuclear  export  during  glucose
deprivation [J]. J Biol Chem, 2004,
279(29):30573-30578.
Jung YS, Kim HY, Kim J, et al
Physical interactions and functional
coupling between Daxx and sodium
hydrogen exchanger 1 in ischemic cell
death [J]. J Biol Chem, 2008,283(2):
1018-1025.

Su B, Yang YB, Tuo QH, et al. Anti-
apoptotic  effects of probucol are
associated with downregulation of Daxx
expression in THP-1 macrophage [J].
Cardiovasc Drugs Ther, 2007,21(1):

37-45.

Pinl
Cyclin D1 [Jl.
, 2006,25(3):367-372.
Ryo A, Hirai A, Nishi M, et al. A

suppressive role of the prolyl isomerase
Pinl in cellular apoptosis mediated by
the death-associated protein Daxx [J]. ]
Biol Chem, 2007,282 (50):36671-
36681.



