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E 1 DJ-1 8% PI3K-AKT i@ #%
ROS ¥ F PI3K-AKT HU I 7215 5 3 6 B 0E , PTEN Ak % 40 16
AKT (¥, UL 40 i 1Y) DI-1 75 ROS YERT R # AL Jf 55 PTEN
gh AT AL T IR, et T AKT (OB S ELHTR T i B ) .

MPTP

l

MPP*

BEAL, DI-1 362 5 T AR R T 1
(apoptosis signal-regulating kinase 1, ASK1) & 14,
T T AS Tl . 1- F3E -4- K5 1,2, 3, 6-
VUZIEE (1-methyl-4-phenyl-1,2,3,6 -tetrahydropyridine,

MPTP)fef% 5 [ B 8 57 22 I el 2 o ik £k
Bk, T HIE PD s AL, Sz ohoi g%
2|, MPTP 1EH T/ R UEUS 611 2 L RE AR 2
JG, REMEWOE ASK1, 1Al IR U N MKK4

(mitogen-activated protein kinase kinase 4) A1 JNK
(c-Jun N-terminal kinase) 21k, ‘&35 7 13k AH
X 8 1 (death domain-associated protein, Daxx) M 4l
N AL R an e i, AT DI-1 740
A 5 T8 A Daxx AHEAEH, g% FH 1L Daxx
I 4 ST RS A7 DL L 5 ASKL (A BAEHT, A
40 % T ASKT A3 9 T#0 (18] 2). i A H
MPTP 4t B (¥ /)8 il PD LAY AR, R LIRS I 81 3 o i
JELO 40 A% ) DI-1 7K W2 B AR, AR A A A
T ASK1 AT, HETEC T 5 PD AR AH K
1) 22 B AN T IR e SR,

21 MU

ROS |

|
>
<>

0
i

® | MKK4
ASKI

pu— (

INK
©

m

~—

ok

Fig. 2 Askl signal pathways mediated by DJ-1%
E 2 DJ-1@i% Askl (55 BER
1- FA3E 4- ZKFLLIE 857 (1-methyl-4-phenylpyridinium, MPP*)Jy MPTP F & PE A =4, il id £ (1% 44128 5 [ (dopamine transporter, DAT){EF] T
2, 30T ROS 724, 7 ROS IFER N, ASK1 55 Trx filf 85 I FF 46U F0 U0 MKK4. INK WG, 5 ZhJ0 T om ek, 5 b e i 4 gz A 1
Daxx 7t ROS [HIHL F A B ML 5 ASK1AHEAEH, {23 T ASK1 S HITAT . M4 fuk% b i) DI-1 Al LS Daxx A E AR, FHIEIL A%,

NI AA S T A



2011; 38 (4)

BEE, %: DJ-1 SHERF

*297-

g EPriR, DI-1 RN 98 v] DL 5| st A% P
ID,AEEﬁmﬁEﬁb%ﬂ%%T%ﬁﬁﬂﬂi
AL, BT a-synuclein JE PRISEAR 51 (1) 52 %
ﬁmDmﬁiﬁE%.EAM%ﬂ%%ﬁpDﬁf
IS AL I SR, DI-1 2 5 R J8 A2 48 A T3
w%%%&ﬁ\ﬁtﬁ%E%ﬁWW%%ﬁ%%
S, LA Z 5T AKT. ASK 255 32 115 51l
EERSEILPTIR TR, oL IR AR SR IR B B S

SLAEZ R A S 40 Wz 1) 5 A v fig 2 Ho AR 9E DI-1 A&
*%%%PDﬁﬂm—%W%“ﬁﬁ%¢ﬁ%W%
TRy EF AR, RS HEr X F DI-1 5 PD kB
RIERRMF TR Z R T AR s Y e o, 3L
TR DIICR T B0 B R AR R U
ik, AR KRS R $ER DI-1 AT B
AR ARG E AT AT A5 B ik V87 R RN
WALNE PD K HA AR 3R A TR 1505 0B

2 % x M

[1] Dawson T M, Dawson V L. The role of parkin in familial and
sporadic Parkinson’s disease. Mov Disord, 2010, 25(Suppl 1): S32-
39

[2] Xiromerisiou G, Dardiotis E, Tsimourtou V, et al. Genetic basis of
Parkinson disease. Neurosurg Focus, 2010, 28(1): E7

[3] Bonifati V, Rizzu P, Squitieri F, et al. DJ-1( PARK?7), a novel gene
for autosomal recessive, early onset parkinsonism. Neurol Sci,
2003, 24(3): 159-160

[4] DaC C.DJ-1: anew comer in Parkinson’s disease pathology. Curr
Mol Med, 2007, 7(7): 650-657

[5] van Duijn C M, Dekker M C, Bonifati V, et al. Park7, a novel locus
for autosomal recessive early-onset parkinsonism, on chromosome
1p36. Am J Hum Genet, 2001, 69(3): 629-634

[6] Bonifati V, Rizzu P, van Baren M J, et al. Mutations in the DJ-1
gene associated with autosomal recessive early-onset parkinsonism.
Science, 2003, 299(5604): 256-259

[7] Abou-Sleiman P M, Healy D G, Wood N W. Causes of Parkinson’s
disease: genetics of DJ-1. Cell Tissue Res, 2004, 318(1): 185-188

[8] Eerola J, Hernandez D, Launes J, et al. Assessment of a DJ-1
(PARK?7) polymorphism in Finnish PD. Neurology, 2003, 61(7):
1000-1002

[9] Keyser R J, van der Merwe L, Venter M, et al. Identification of a
novel functional deletion variant in the 5’ -UTR of the DJ-1 gene.
BMC Med Genet, 2009, 10(1): 105

[10] Kahle P J, Waak J, Gasser T. DJ-1 and prevention of oxidative
stress in Parkinson’s disease and other age-related disorders. Free
Radic Biol Med, 2009, 47(10): 13541361

[11] Aleyasin H, Rousseaux M W, Marcogliese P C, et al. DJ-1 protects
the nigrostriatal axis from the neurotoxin MPTP by modulation of
the AKT pathway. Proc Natl Acad Sci USA, 2010, 107(7): 3186—
3191

[12] Natale M, Bonino D, Consoli P, e al. A meta-analysis of two-
dimensional electrophoresis pattern of the Parkinson’ s disease-
related protein DJ-1.Bioinformatics, 2010, 26(7): 946-952

[13] Tao X, Tong L. Crystal structure of human DJ-1, a protein
associated with early onset Parkinson’s disease. J Biol Chem, 2003,
278(33): 31372-31379

[14] Cha S S, Jung H I, Jeon H, et al. Crystal structure of filamentous
aggregates of human DJ-1 formed in an inorganic phosphate-
dependent manner. J Biol Chem, 2008, 283(49): 34069-34075

[15] Anderson P C, Daggett V. Molecular basis for the structural
instability of human DJ-1 induced by the L166P mutation
associated with Parkinson’s disease. Biochemistry, 2008, 47 (36):
9380-9393

[16] Canet-Aviles R M, Wilson M A, Miller D W, et al. The Parkinson's
disease protein DJ-1 is neuroprotective due to cysteine-sulfinic
acid-driven mitochondrial localization. Proc Natl Acad Sci USA,
2004, 101(24): 9103-9108

[17] Bonifati V, Rizzu P, van Baren M J, et al. Mutations in the DJ-1
gene associated with autosomal recessive early-onset parkinsonism.
Science, 2003, 299(5604): 256-259

[18] Zhang L, Shimoji M, Thomas B, et al. Mitochondrial localization of
the Parkinson’ s disease related protein DJ-1: implications for
pathogenesis. Hum Mol Genet, 2005, 14(14): 2063-2073

[19] Deeg S, Gralle M, Sroka K, et al. BAGI restores formation of
functional DJ-1 L166P dimers and DJ-1 chaperone activity. J Cell
Biol, 2010, 188(4): 505-513

[20] Blackinton J, Ahmad R, Miller D W, et al. Effects of DJ-1
mutations and polymorphisms on protein stability and subcellular
localization. Brain Res Mol Brain Res, 2005, 134(1): 76-83

[21] Junn E, Jang W H, Zhao X, et al. Mitochondrial localization of
DJ-1 leads to enhanced neuroprotection. J Neurosci Res, 2009,
87(1): 123-129

[22] Canet-Aviles R M, Wilson M A, Miller D W, et al. The Parkinson's
disease protein DJ-1 is neuroprotective due to cysteine-sulfinic
acid-driven mitochondrial localization. Proc Natl Acad Sci USA,
2004, 101(24): 9103-9108

[23] Nagakubo D, Taira T, Kitaura H, et al. DJ-1, a novel oncogene
which transforms mouse NIH3T3 cells in cooperation with ras.
Biochem Biophys Res Commun, 1997, 231(2): 509-513

[24] Yoshida K, Sato Y, Yoshiike M, et /. Immunocytochemical
localization of DJ-1 in human male reproductive tissue. Mol
Reprod Dev, 2003, 66(4): 391-397

[25] Inden M, Taira T, Kitamura Y, et al. PARK7 DJ-1 protects against
degeneration of nigral dopaminergic neurons in Parkinson’s disease
rat model. Neurobiol Dis, 2006, 24(1): 144-158

[26] Henchcliffe C, Beal M F. Mitochondrial biology and oxidative
stress in Parkinson disease pathogenesis. Nat Clin Pract Neurol,
2008, 4(11): 600-609

[27] Mitsumoto A, Nakagawa Y. DJ-1 is an indicator for endogenous
reactive oxygen species elicited by endotoxin. Free Radic Res,
2001, 35(6): 885-893

[28] Kinumi T, Kimata J, Taira T, et al. Cysteine-106 of DJ-1 is the



298 SMFEEMYIRER

Prog. Biochem. Biophys. 2011; 38 (4)

most sensitive cysteine residue to hydrogen peroxide-mediated
oxidation in wvivo in human umbilical vein endothelial cells.
Biochem Biophys Res Commun, 2004, 317(3): 722-728

[29] Blackinton J, Lakshminarasimhan M, Thomas K J, et al. Formation
of a stabilized cysteine sulfinic acid is critical for the mitochondrial
function of the parkinsonism protein DJ-1. J Biol Chem, 2009,
284(10): 6476-6485

[30] Andres-Mateos E, Perier C, Zhang L, et al. DJ-1 gene deletion
reveals that DJ-1 is an atypical peroxiredoxin-like peroxidase. Proc
Natl Acad Sci USA, 2007, 104(37): 14807-14812

[31] Zhong N, Xu J. Synergistic activation of the human MnSOD
promoter by DJ-1 and PGC-lalpha: regulation by SUMOylation
and oxidation. Hum Mol Genet, 2008, 17(21): 3357-3367

[32] Clements C M, Mcnally R S, Conti B J, et al. DJ-1, a cancer- and
Parkinson’ s disease-associated protein, stabilizes the antioxidant
transcriptional master regulator Nrf 2. Proc Natl Acad Sci USA,
2006, 103(41): 15091-15096

[33] Xu J, Zhong N, Wang H, et al. The Parkinson’s disease-associated
DJ-1 protein is a transcriptional co-activator that protects against
neuronal apoptosis. Hum Mol Genet, 2005, 14(9): 1231-1241

[34] Zhong N, Kim C Y, Rizzu P, et al. DJ-1 transcriptionally
up-regulates the human tyrosine hydroxylase by inhibiting the
sumoylation of pyrimidine tract-binding protein-associated splicing
factor. J Biol Chem, 2006, 281(30): 20940-20948

[35] skiesk, skids, ZFoete, 45, MR IREE ARG S5 W4 A0 11 ¢ Rt

T ALK 2E AR (AR EL AT, 2005, 6(3): 224-227
Zhang X L, Zhang F C, Li Y H, et al. J Beihua University(Natural
Science), 2005, 6(3): 224-227

[36] Taira T, Saito Y, Niki T, et al. DJ-1 has a role in antioxidative stress
to prevent cell death. EMBO Rep, 2004, 5(2): 213-218

[37] di Segni A, Farin K, Pinkas-Kramarski R. ErbB4 activation inhibits
MPP+-induced cell death in PC12-ErbB4 cells: involvement of
PI3K and Erk signaling. J Mol Neurosci, 2006, 29(3): 257-267

[38] FMBEAN, PHH RS, PI3K-Akt {5 5l B 5 8. SR NSRS,
2006, 14(3): 306-311
Sun X J, Huang C Z. World Chin J Digestol, 2006, 14(3): 306-311

[39] Kim Y C, Kitaura H, Taira T, et al. Oxidation of DJ-1-dependent
cell transformation through direct binding of DJ-1 to PTEN. Int
J Oncol, 2009, 35(6): 1331-1341

[40] Bloem B R, Irwin I, Buruma O J, et al. The MPTP model: versatile
contributions to the treatment of idiopathic Parkinson’s disease.
J Neurol Sci, 1990, 97(2-3): 273-293

[41] Junn E, Taniguchi H, Jeong B S, et al. Interaction of DJ-1 with
Daxx inhibits apoptosis signal-regulating kinase 1 activity and cell
death. Proc Natl Acad Sci USA, 2005, 102(27): 9691-9696

[42] Karunakaran S, Diwakar L, Saced U, et al. Activation of apoptosis
signal regulating kinase 1 (ASKI) 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. FASEB J, 2007, 21(9): 2226-2236

DJ-1 and Parkinson’s Disease”

QI Ting-Ting, LIN Lin, LIU Yun, JIANG Yong™
(Department of Pathophysiology, Key Laboraiory of Functional Proteomics of Guangdong Province,
Southern Medical University, Guangzhou 510515, China)

Abstract Located in the cytoplasm, mitochondria and nucleus in the form of soluble dimers, DJ-1 is a recognized
Parkinson’s disease (PD)-related protein since its gene mutation leads to the early onset of autosomal recessive PD.
Under oxidative stress which is closely related to the pathogenesis of PD, DJ-1 exerts its neuroprotective effects by
sensing oxidative stress, changing gene expression, and participating in the regulation of AKT, ASK and other
important signaling pathways.
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