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Parkinson’s disease 7 (PARK7/DJ-1) is a multifunctional protein whose protective role has been widely
demonstrated in neurodegenerative diseases, including PD, AD, or ischemic stroke. Recent studies also revealed
the importance of PARK7/DJ-1 in the maintenance of the gut microbiome and also in the regulation of intestinal
inflammation. All these findings suggest that PARK7/DJ-1 may be a link and also a potential therapeutic target in

gut and brain diseases.

PARK7/DJ-1 gut-brain axis inflammatory bowel diseases Crohn’s disease
ulcerative colitis neurodegenerative disorders Parkinson’s disease Alzheimer’s disease
blood-brain barrier oxidative stress

| 1. Introduction

There is a growing awareness within the medical and scientific communities about the frequent co-occurrence of

gastrointestinal and neurodegenerative disorders.

Indeed, over the past few years, numerous epidemiological and experimental studies have demonstrated that
inflammatory bowel diseases (IBD) or celiac disease (CeD) increase the risk of neurodegenerative disorders,
including Parkinson’s (PD) or Alzheimer’s (AD) diseases . This pathologic crosstalk between the two organs was
described as the "gut-brain axis” (GBA) and is suggested to be regulated through systemic inflammatory and
neuronal pathways . IBD, the chronic inflammation of the small and/or large intestine, is characterized by
inappropriate activation of the immune response against environmental factors and gastrointestinal dysbiosis
resulting in local and systemic inflammation in genetically susceptible individuals Bl. As a result of the intestinal
inflammation, plenty of intestine-derived inflammatory mediators, including cytokines and bacterial products,
spread via the circulation [, It has been suggested that some of these factors can disrupt the blood-brain barrier
(BBB), which is a selectively permeable border of the brain microvascular endothelial cells that protect the central
nervous system (CNS) against the circulating toxins and pathogens [l The impaired BBB then allows the passage
of intestine-derived factors to enter the brain thus inducing inflammation and neurodegenerative changes. This is

what we call the systemic inflammatory pathway of GBA.

Besides the systemic pathway, however, the existence of a neural pathway is also suggested. Recent experimental

results demonstrated that intestinal inflammation leads to increased local alpha-synuclein (a-syn) expression that
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can be transported retrogradely through the nervus vagus from the gut to the brain thereby facilitating the onset of

PD . However, the knowledge about the role of nervus vagus in GBA crosstalk is sparse.

In the past decade, the role of Parkinson’s disease 7 (PARK7/DJ-1) has been demonstrated in neurodegenerative
diseases 8. Indeed, the mutation altering the amount or function of PARK7/DJ-1 leads to the rare, autosomal
recessive juvenile form of PD [, It has been shown that neuronal cells are more vulnerable to oxidative stress in
the absence of PARK7/DJ-1 and the decreased expression of PARK7/DJ-1 leads to a toxic accumulation of
misfolded proteins, including a-syn leading to neuronal apoptosis . In addition, pharmacological activation of

PARK7/DJ-1 was neuroprotective in animal models of PD, AD, and ischemic stroke, as well 812,

| 2. Gut-Brain Axis
2.1. Epidemiological Evidence of a Gut-Brain Axis

IBD, including Crohn’s disease (CD) and ulcerative colitis (UC), affects more than 6.8 million people worldwide with
a constantly growing prevalence [29. |t is well known that besides the gastrointestinal manifestations of IBD it can
also affect the musculoskeletal system and the skin X More recent epidemiological data also suggest a
pathological crosstalk between intestinal inflammation and the development of neurodegenerative disorders,
including PD and AD. Indeed, Lin et al. were the first who demonstrated the associations between the development
of PD and IBD in a retrospective cohort study 2. They found that IBD was associated with a 35% increased risk of
PD. Within a few years, numerous independent large cohort studies confirmed their original observation. A Danish
study demonstrated that IBD patients have a 22% increased risk of PD as compared with non-IBD individuals 131,
Similarly, a Swedish and an American study also found an increased PD hazard ratio in IBD patients compared to
controls [24I15] Also, the meta-analysis of Zhu et al. showed that CD and UC increase the risk of PD by nearly 30%
compared to controls 1€ In accordance with the above studies, a South Korean cohort study showed that IBD

patients were at a 1.87 times higher risk for PD than controls, respectively 71,

Similar to PD, epidemiological studies also revealed an increased risk of AD and dementia in patients with IBD. A
meta-analysis by Fu et al. demonstrated that the risk of AD was increased by 52% in patients with gastrointestinal
pathologies 18], In addition, a recently published population-based cohort study demonstrated that the overall

incidence of dementia among patients with IBD was significantly elevated (5.5% vs. 1.4% among controls) 2],

Although it is still not clear how intestinal diseases affect the development of CNS diseases, some previous
epidemiological observations suggest that the systemic spreading of intestinal inflammation may be involved in the
pathological crosstalk between the two organs. Indeed, a study of Peter et al. demonstrated that anti-tumor
necrosis factor (TNF-0) therapy of the patient with IBD reduced the incidence of PD by 78%, as well 24!, Moreover,
a South Korean study found that in IBD patients receiving anti-TNF therapy did not develop PD, and corticosteroid
therapy also reduced the risk of PD by 92% among CD patients 4. Moreover, a lower risk of PD was

demonstrated in IBD patients treated with anti-inflammatory mesalazine or its derivative sulfasalazine 22,
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Besides IBD, the role of CeD and gluten sensitivity has been suggested in the development of neurological and
psychiatric disorders, including epilepsy, anxiety, depression, autism, and schizophrenia, as well 2. Although the
knowledge is sparse it is easy to accept that, similarly to IBD, the systemic spreading of inflammation may

contribute to the development of CNS diseases.

All of these epidemiological observations support the theory of the so-called "gut-brain axis”, in which the
gastrointestinal alterations contribute to the development of CNS diseases, possibly through inflammatory

mechanisms.

2.2. Experimental Evidences of Gut Brain-Axis

Besides the epidemiological observations, numerous experimental studies, using animal models of UC and CD,
have demonstrated that gastrointestinal inflammation may affect the brain. In these experimental models, the
chemical agent 2,4,6- trinitrobenzene sulfonic acid (TNBS) or dextran sodium sulfate (DSS) were used to induce
local, human IBD-like inflammation in the intestine of the mice (2228 These data demonstrated that intestinal
inflammatory processes induce PD and AD-related pathological changes in the brain, including increased BBB

permeability, neuro-inflammation, a-syn aggregation, and dopaminergic loss [2411251(26]

These experimental results are in accordance with the epidemiological observations suggesting that intestinal
inflammation can induce PD and AD-associated pathological alterations in the CNS. The relevant experimental

evidences demonstrating the GBA crosstalk were summarized in Table 1.
Table 1. Experimental results demonstrating the pathological crosstalk between the gut and brain.

Animal Model of

Effect on the CNS Refs.
IBD
TNBS-induced
o ) Increased blood-brain barrier permeability Hathav;z;ly it
colitis in rabbit [27]

Elevated blood-brain barrier permeability and reduced endothelial
. _ . Natah et al. (28]
barrier antigen expression

TNBS-induced

colitis in rat
Increased interleukin IL-6 expression in the hypothalamus and cerebral
P P Wang et al. 29
cortex
DSS-induced Elevated TNF-q, IL-13, and IL-6 expression in the substantia nigra Villaran et al.

colitis in mouse
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Animal Model of
BD Effect on the CNS Refs.

Increased TNF-a and IL-6 expression in the cortex and decreased TJ

_ . o _ Han et al. B4
protein occludin and claudin-5 in the brain
) ] ] Garrido Gil et
Increased nigral level of IL-1R and dopaminergic neuron death
al. 22
Increased COX-2 expression in the hippocampus and hypothalamus Do et al. 22

Grathwohl et al.

a-syn aggregation in the midbrain [34]

Microglial polarization into M1 and M2 phenotype in the medial

Sroor et al. B3
prefrontal cortex

L ) Gampierakis et
Increased IL-1R, IL-6, TNF-a and IL-10 expression in the hippocampus

al. 28
NLRP3 activation, amyloid plaque accumulation, and apoptosis in 37
_ He et al. B2
hippocampus, Cortex
Elevated IL-13 and TNF-a expression in the brain Talley et al. (28]

Increased microglia and astrocyte activation and loss of dopaminergic

. I ) : Gil-Martinez et
neurons in the substantia nigra pars compacta after PD inducing MPTP

al. B2
treatment
Increased neurotoxic effect of MPTP treatment Houser et al. 4%
1. Brudek, T. Inf L9, 9,

S331-S344.

2. Houser, M.C.; Tansey, M.G. The gut-brain axis: Is intestinal inflammation a silent driver of
Parkinson’s disease pathogenesis? NPJ Parkinson’s Dis. 2017, 3, 3.
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I3.3hePAR—K;7.IDJﬁ]_anammatory bowel disease: Pathogenesis. World J. Gastroenterol. 2014,

20, 91-99.

PARK7/DJ-1 is an evolutionarily conserved 20 kDa protein that forms homodimers and is composed of 189 amino

4. Galea, |, The blood—brain barrier in Ic {nfection. and inflammation. Cell. Mol. | nol.
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oxigzgl%/%’s%gfugég 9(6555]%]6.-8H/'SOH/'SOzH/-803H) that affects its three-dimensional structure and thereby its
fantiiolm RIS EhetssyOoxidatimsef, PARMAMI-Kiik,dRarhtéhizeBjbykibe doMmaiidanf, GysYQeRayhoand
resllts Nbelké, iRactivailorY aBireetyedaiamcef ofid prideia S gt it o gyl sypresd dt oins the mastrof MR KAAD Irads

weltaléhe bsaineit bathelsttdidteofrpathob @044 W23, B0Se-820.pharmacological prevention of the excessive

. . B . . . . . -. [Q][M]
BHUARG! Fr > CREN PERBTR i RAIRoHe YR ALRAI S He ke SE PG GENESiY A Sinica hpplication.

Prog. Neurobiol. 2021, 204, 102114, L L
PARK?%J—l is expressed In a%most all, if not all, human cells #2: it is primarily localized in the cytoplasm, however,

% Banifi@cy. rRize umikcharnBakeh aMl huSela &g, O Breedvedder@idn Krieder, dxtrddelkhar, dohte; was
repGepdtiedl, Frevlanpziie edpassrivbs, PARK NMitatieas inaihly Diettgarel asgadiate chalijhaat tosansahnd
neu@degsheatiae yioasatsp arkinsignismdiSeasas etz 086288 256re35Bn of PARK7/DJ-1 was demonstrated
ig gliqbl -small cell hyroj h [l I inoma, 49 | ition, th
B WAy RSEARSE! BnordgUaish R Rk AR O PR PRk, visfidyon. the
I PARK7/DJ-1 i .cl I ith th ival ients ,with col |
VY ﬁ.;’ig’u&.-&@rg?%ﬁ{h RGeS Ne U RSt e o A B R B i AT etiAg ™
pancreas cancers 2ABABI On the ¢ tr:il(% the reduced expression gand/or tge increas,\%d Iar'RPunt oé dysfunctional
against neurodegeneration in Parkison’s disease and stroke model rats. Mol. Neuro eé/ener.
oveémq_iz%d I%m of PARK7/DJ-1 was found in the brain of patients with various neurodegenerative disorders,

including PD, AD, Huntington’s disease, and ischemic stroke 52,
9. Kitamura, Y.; Inden, M.; Kimoto, Y.; Takata, K.; Yanagisawa, D.; Hijioka, M.; Ashihara, E.;

4, Kole of PARK7Idj 1 in e Pafiogefiesis' o C T 70 e
| Sl poEnarae preLas

S
THhoAraRISCEN Sepuerb AR/ ORuiR K. NeRdagere B giisersce Wasafifs! Suogeriedmieatly Nigofecades
agauiren ApyrstidantifigsRfar SaHsafive Q! Theig BT itRsLioimns CAR® MatRines Binmidhea A MYREBISI-
1 inyeryerdngergiativeiiseasme PeitinTRikbstaden- ol hashrtemmeieal AR FARN(R-Cropaplay
a ree P MistBdeSiuaimeel 7l PRI IBAL Hi56ASEPORSFREHES! Vat2exidative_stess, inflammation, and

tissue damage [2I[531[54], _ _ _ _ ‘ _
11. Levine, J.S.; Burakoff, R. Extraintestinal manifestations of inflammatory bowel disease.

4. CEERRIY BViteACe f01thé Role of PARK7/DJ-1 in Parkinson’s Disease

12. Lin, J.-C.; Lin, C.-S.; Hsu, C.-W.; Lin, C.-L.; Kao, C.-H. Association Between Parkinson’s Disease
Th f Parkinson’s di lecyles involves, 2 [ different ch havi
P HRHBrAai0R BoWer Bt daes AN aNgAWIaE Taane Se Hatrospectve CORSrP SIS, TRflaRi
diﬁggv\t’efwﬁtégr?o%., Ié&\fvi\l)ez{ggq_%gyg that is common in the members of the PARK family is that they are all
associated with the higher risk of PD 8. This relationship was first suggested in 2003 when Bonifati and

I INEjRS e - aAGRR (Sbofmakkampelden JoRE a TmBEBIRK mufiéh IDEaHRROBYReMYEl HEPREE the
PAlCIERSE g ARe HekmlBaaknsaniaidisrass ALMYH natieawiracPabAIIEYDRT 4s20ddhsGNe gene

for 3%&1&5&[9%&4@%59% inheritance . Since then, more than 20 PARK7/DJ-1 mutations have been

1§§SP@'?é‘?,dl‘.’Yiﬁ3LfB?n%ﬂy, M.; Bressman, S.; Park, A.; Lu, C.; Chen, N.; Wang, A. Anti-Tumor Necrosis
Factor Therapy and Incidence of Parkinson Disease Among Patients with Inflammatory Bowel

4.2, R9le of RHRK(IBIH 18 Parkiasgh;s Disease
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16xpateiraets, fardHalfygesomal. ; FRRIBDWIC gl8auadersdetivknerie Rn; hachoidsgorrdife Ratarsds via its
antiBxidachprdpdniés, |Qickd|anerzatooy BrRKEl Disk msscan ddi-aikinsd ns. Discase SMNISatynwidaesulted in
incieagedishitohiolityStudyidiflensnesB GHEYEAs .12 0d8iiab, theIrel?Gorotective effect of the administration of
1E°IRANEN PARK Y 1R BTN (17 ORI PSR i A A S 12
tre%g]ent—laduced P Furth rmore, it has been emon?trated r|18t Eharmf)clgl.ogbszf)rgfcggﬂ ZE)éPARK?/DJ—l

wel disease: A systematic review and meta-analysis. ver
against overoxidation preserves its antioxidant properties. Indeed, Miyazaki et al. and Kitamura et al. identified

14 Battolcedle ComBHthdd,; ikditing Hefdosdany KicPabs 4378, -Ghi K3RHERD- 23 8Corhbdd) Mhad An®Bind to
the KdAbe) regibiate RgRMHD NAasnmaEREY iBRvehise asBifyR Al ar d0sreasediiRiskif PatkiRsentects of
the USEARS UM ROHPAIKAr8RBMALIQRUIdS BRPtbatitnsBaser FRiyey. derblie MBJo2048aBd iRl type and

1RARIGT/BRLAN0ekERWRISH-8Y SY ey R0 Bl SESERt IR Biribre SRSIBRETadIenRIFoPdaRIpRFRted that

adrpipitEtion (i AIHROPRAR DMK 86 AOBIRGR nSHRRY RESGREVINE NP W eth-APRATERErAE BB REH and motor
dysfyegiigadn 2pesinal megel gfss-OHDA or rotenone-induced PD [BI53] Glyoxalase activity of PARK7/DJ-1 in

neuroprotection may also be of great importance since AGEs have been suggested to contribute to the
19 LB Qo YR e e RseBRls YiMaels Yy Ston e diaien A roFiand AN Db RpcrBE M the
Le Do T BEPAIONs awe diseaRs A BofAte AMER NG ISR 3K 6 BRI A% AcEs to

crols%qglllguaqlsr)]/%! %urge}/s lgzelé%zs %\;‘Vhﬁosin%qﬁ%ljfr‘o studies 63,

20. Rios, J.P.; Navarro, C.J.M.; Navarro, M.J.P.; Tapia, M.J.C.; Vera, M.J.P.; Arillo, V.C.; Garcia,
4.3, Rate of RARKADI inAlzheimer s, Disgaserarkinson's disease and treatment with

aminosalicglates in inflammatory bowel disease: A cross-sectional stU(Ey in a Spain drug
The role of PARK7/DJ-1 has also been suggested in AD._It was shown that the PARK7/DJ-1 binding compound

dispensation records. BMJ Open 2(?]?9, 9, e025574. _ _ _ _
UCP0054278 improved the AD-related cognitive deficits and prevented the degeneration of synaptic functions in

24D Leoediny AniédE Barmdgénic Leideo i BanlikyyWediesaen: Ghutgn apnddietgntial Rol@dmonstrated that
oveNsyreskageembion. tkeebea?OBY, Idtivirabinfection ameliorated B-amyloid protein (AB) deposition and the
P ORISE . SRR IS oA AR Te g ks Rep AFBIGHBEEPe Biggagseivg ovoen
SPeSiEDaRY, RIS - At fanialdaiydr HRYeM A & RANEGR AN SepieRs 8Ly s g8 2iogdant

supfg?xide dismutase activity was significantly increased in the brain of 5XFAD mice overexpressing PARK7/DJ-1
(681 |n addition, AGEs are present in amyloid plaques in the brain of AD patients and have been suggested to
ZofBRSFRIRGg Ry KD nh BraValeshRPRRaNG Y bayaiHimii ML gpauiaie St BPaRR/DI-1
mayq‘jéb(fﬁg ?}%@@ &I@gﬁu§%e§£05?%émH%u%4’lrqé%%d?'%_@%rotective role of PARK7/DJ-1 against
dicgmhpswhaiesd pasSiegrestRiPd peileoT1euss \NyeaiciaphiRatFidiumani@ibwi 3N AgReRRe Cdiseaseas,
as WAl Sther neurodegenerative disorders. Nat. Rev. Neurol. 2018, 14, 133-150.

2&;4’.‘%8@’(“'EAWBMJifﬁiW%t]dﬂ’gnﬂr@Qag‘éi; Brosseron, F.; Feinstein, D.L.; Jacobs,

A.H.; Wyss-Coray, T.; Vitorica, J.; Ransohoff, R.M. Neuroinflammation in Alzheimer’s disease.
Huhtangeet NeiseaseABIH ,id dn 38Bsd0fal dominant inherited disease associated with polyglutamine expansion in

. . . . . . . . . @] .
26° KB 0hr A ShBY R K WEEL "B RIREGHS H5Ea30YBRRIBGy, netirspamoiogy, Rhaaad et &l
TR Gganess TR IB4Tkn OIS 1iSEREe” PhthGehesie and Cifical Aspetts Coash BiislicauoRse ™

4 _They demo, ted that overexpression of PARK7/DJ-1 ameliorated mutant Htt toxicity in a yeast and
S nggpore, Eéti% P y y

Drosophila model of HD, suggesting the importance of the chaperoning activity of PARK7/DJ-1 in vivo. Their

results also demonstrated that mild oxidation of PARK7/DJ-1 at cysteine 106 is required for its chaperone function;
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2ovrdathava o plete piidayianchf CyBteie10f Mats. tdNhlams] PAREXParinedtaditalitigdncstasesuntooes
B4l prain barrier permeability in rabbits. Am. J. Physiol.-Gastrointest. Liver Physiol. 1999, 276,

G1174-G1180.

4.5. Role of PARK7/DJ-1 in Ischemia-Reperfusion Induced Brain Injury _ _
28. Natah, S.S.; Mouihate, A.; Pittman, Q.J.; Sharkey, K.A. Disruption of the blood-brain barrier during

TheliNBsHERME S NERKIUSSH ORRISE HMOthedRird i a4 Bredid€hemic-reperfusion injury of the brain. Indeed,
2GR Kl HREOTEegempRaTY MDY SRR 0Y-1cTRrKREMVRAYCES Infpifd sEemitesiiddlg cerghrar agipry
ocqlygion, St Bk ANSSIIRIBFAeFRIRITY RIBRIn e {lureer FareRtA TRIERARIGUDId slirehvaniaa's
pro@_}ggg@eﬁifg]jgﬁagé&@rg%r, ifatet sz the animal model of Endothelin-1 induced stroke compared to wild-

type controls L9, On the contrary, the administration of ND13 corresponding to the 13-N-terminal amino acids of
Il RiEs ERRIRCR QB MhioP MRy’ B ERR19%U5 Yl AGHRISS. SArRAI2 %inding
Cof98 Rl (ROPHNC: i YRBRAPUED: N Y GReIR eldaizhierrera, A.J. Ulcerative colitis
exacerbates lipopolysaccharide-induced damage to the nigral dopaminergic system: Potential risk
factor in Parkipsons disease. J. Neurochem. 2010, 114, 1687-17Q0.
5. Role of PARK7/DJ-1 in the Pat ogenesis of
G@S\frmmésfm@l Dig‘éagbgong, S.-H.; Zhao, Y.-Q.; Wu, H.-T.; Fan, M.; Zhu, L.-L.
Cortical Inflammation is Increased in a DSS-Induced Colitis Mouse Model. Neurosci. Bull. 2018,
In 31jtbo58-+EP6eviously discussed effects of PARK7/DJ-1 in the pathomechanism of CNS diseases, its role in
30° SIS &1 "B RETGELBEG, R (e Bbminguez-Mide, A “ELENE TR 1. Labandeira-Garcia,
recﬁﬁt_lygtllé?rig%’tional Neural Interaction Between Central Dopaminergic and Gut Lesions in
S.Ea&ér}\sé) |§ B{?ngﬁchéog Itchtl\e/l ﬂ'o & of %%I-'\?I%%Ss-fﬁlg _gggr%intestinal Diseases
33. Do, J.; Woo, J. From Gut to Brain: Alteration in Inflammation Markers in the Brain of Dextran
Firsg JhfuaR SHIFatEAR AGRLPENIIS WD R i CE Defpis S5 gLHBY ARt AR P F08lR6 SiseaeR 8as6s, afsh10750
controls suggested that the genomic region of the short arm of chromosome 1 containing the PARK7/DJ-1 gene
S RIWRN L T RHROSAD: BipMAIRR MemBls TN RS RME Wbyt BRIGIANS Wi th P RSt coeliac
disEREMRE R (2 PARDOHSE LRy CHRTR) SFONnS 647 B with A ER A RRLRLEY W 10718
corf VS SRR RNAYON Sl RSEUIDY RUPH 2P B AR DRA0 kG RIG PAhR%Y PR S Eler 11,
UTEQ,Sa{LanA'PARKWDJ-l genes, is associated with a higher risk of UC [82],
35. Sroor, H.M.; Hassan, A.M.; Zenz, G.; Valadez-Cosmes, P.; Farzi, A.; Holzer, P.; EI-Sharif, A.;
Noidjia 2HeERISZLRE  §k AhgfleNoRaYRIGH iRk CRIBxb rittfe ftaf/e8fiflS ROANRS: thiBroHAPE AR i (/Rtoh 'S
exAietReHblse BRsivithbat UiatinG FARFGGIHIeIFRYR 5BRYeSdNGR T 30 £8 I8 Db IHakes the worms

vulnerable to glyoxal-induced intestinal toxicity, giving the first in vivo evidence suggesting the protective role of
30, GG rakIS LA, E(aqH(gm&p@{.., Semitekolou, M.; Morianos, |.; Polissidis, A.; Katsouda, A.;
Charalampopoulos, I.; Xanthou, G.; Gravanis, A.; Karalis, K.P. Hippocampal neural stem cells and

5.2NRE K DEPAREZDIATH Coaliatanigasebowel disease (IBD). Mol. Psychiatry 2021, 26,
1248-1263.

The first direct. human_evidence suggestiqg the possible role of PARK7/DJ-1_in the pathomechanism of small
37. He, X.F.; Li, L.L.; Xian, W.B.; Li, M.Y.; Zh , L.Y.; Xu, J.H.; Pei, Z.; Zheng, H.Q.; Hu, X.Q.
intestinal diseases was the study of Vords et al. 27 In this stud)[/, the researchers' research group.demonstrated
Chronic colitis exacerbates NLRP3-dependent neuroinflammation and cognitive impairment in
the increased mMRNA expression and protein level of PARK7/DJ-1 in the small intestinal mucosa of patients with
middle-aged brain. J. Neuroinflamm. 2021, 18, 153. , - _
untreated coeliac disease. In this study, the researchers found that PARK7/DJ-1 immunopositivity is present in the

epithelial cells of the duodenal crypt, and also in the lamina propria of duodenal biopsies derived from therapy-
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of calizelsatad. by prophylactic treatment with the S100A9 inhibitor paquinimod. J. Neuroinflamm.

2021, 18, 263.

5.3. Role of PARK7/DJ-1 in Inflammatorg Bowel Disease ) )
39. Gil-Martinez, A.-L.; Estrada, C.; Cuenca, L.; Cano, .. Valiente, M.; Martinez-Céaceres, C.-M.;

DedpE@RARENHLANEEE: gt are Vel el %HQHE&QEH Nalel BisX A8 PA e pHammatianiandr
iB0P RRReBAESIGGel BeathinBrpins ariaMicep Ry Rek- 2t Rs3mit? 3ot Ddisease (CD; n =
4B B1d et of A vecelitftel U M. ~CIRATEMPARA AR AARAC T GRIpA SHOITCIK Klly; $2D Usthivarnial- tharghput
SOYABRAPSH, %Wre@é@%{avargllé‘i’y igungk that ek Rfet A3 PEIRIRS RMIB IRl e (R AR Elg, i dhe plasma of

Patigafsefitfe B LreoaIRASSh e R SHOIRARN ARG SAPKIMEEHIAN HELFSH ARSI AEggulated. One

iderNigado?;gfﬁi&.V\@Brﬂrﬂniaﬁr_e%%'pga’s:ggge in the plasma of UC patients compared to that of healthy subjects

was PARK7/DJ-1.
41. Ito, G.; Ariga, H.; Nakagawa, Y.; lwatsubo, T. Roles of distinct cysteine residues in S-nitrosylation

Thérdldihesizatinp £ [ -doRiRChieBAsBIgRY B DRERtLdOMBARal 28 33R0R 6 e ibnstrated, however,
A9TRGESIURIET G rt\ﬂedggjg’rfeg)lVEE%ﬁlﬁgwa%iﬁp‘ﬁ@n@:spi'f?aﬁe '“K?dﬁ?cﬁe oi§1ef PARSLKRISIMBR T

Téth, G. Structural features of human DJ-1 in distinct Cys106 oxidative states and their relevance
> ‘}01;9 e o'lefunc%‘anr}ﬁ gllslggs Qld%%tg‘g hl?/gs,&)clto S('E'SBA) Gen. Subj. 2017, 1861, 2619—

A recen?'publication of Singh et al. investigated the effect of PARK7/DJ-1 deficiency on the intestinal microbiome of

AxaijsovceNVEA. TiHey iolestifatpstdineetizptiafiGARK DD Hfuktsion andabysfiahctionosititiovidthR édestine by
16BighaA Seoadncly. Ahalyspof fecal samples showed that overall composition of the microbiome did not differ

between PARK7/DJ-1-/- and PARK7/DJ-1+/+ and mice at the phylum level. However, calculation of the F/B ratio
44. Takahashi-Niki, K.; Inafune, A.; Michitani, N.; Hatakeyama, Y.; Suzuki, K.; 'Sasaki, M.; Kitamura,
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uchi-Ariga, S.M.M.; Ariga, H. DJ-1- ePendent protective activity of DJ-1-b g
functronal roIe 0 PARK7/ J 1 on the composrtlon of the intestinal microbiome. The deeper analysis of the data
compound no. 23 against neuronal cell death in MPTP-treated mouse model of Parkinson’s
showed an increased presence of Alrstlpes and Rikenella species in PARK7/DJ-1-/- mice. The role of these
disease. J. Pharmacol. Sci. 2015, 127, 305-310.
species has been described regarding the pathomechanrsm of IBD [88],

45. Zhang, L.; Wang, J.; Wang, J.; Yang, B.; He, Q.; Weng, Q. Role of DJ-1 in Immune and
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Baptista, M.J.; Rlnge D.; Petsko, G.A.; Cookson, M.R. The Parkinson’s disease protein DJ-1 is

trimethylamine and a%e oin, were upregulated in PARK7/DJ-1-/~ mice comﬁJ?red to that of PARK7/DJ-1+/+ mice.
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4ounapakedzed vdisitaplo-kil@tneatbhi testioyt . cambhcs; JandsiniA\nger-3)MAd cdsigaacth AJekes of
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AWML E3%6pfnes BNy bR AGa - ohatd Al Ntk 73 219t A48 S309%.; sasaki, H

Arlga H. Secretion of DJ-1 into the serum of patients with Parkinson’s disease. Neurosci. Lett
Frnalalo since th% assgcratron of the intestinal microbiome and also that of PARK7/DJ-1 with neurodegenerative

diseases is weil known, they investigated the molecular biological changes in the midbrain of PARK7/DJ-1-/- mice
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TNF-a

TGF-B

miR-128-3p

miR-494

miR-203

STAT5A

SG2NA

IL-17

H,0,

Effect on PARK7/DJ-1

Decreased stability

Proteomic fragmentation

Reduced expression

Reduced expression

Reduced expression

Reduced expression

Reduced expression

Reduced expression

Tissue or Cell Type

HEK293 human embryonic kidney

CATH.a mouse neuronal

HT-29 human colonic adenocarcinoma

HT-29 human colonic adenocarcinoma

HT-29 human colonic adenocarcinoma

Human hepatocellular carcinoma

3T3-L1 mouse adipocytes and Neuro-2a neuroblastoma

SW1990/DDP human pancreatic cancer cells

Positive regulators of PARK7/DJ1

Increased expression

Protection from degradation

Increased expression

Increased expression

human leukemic pre-B

Neuro2a neuroblastoma

HT-29 human colonic adenocarcinoma

HT-29 human colonic adenocarcinoma
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