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Dysregulation of lysosome/mitochondrial interaction in obese adipose tissue

Higami, Yoshikazu
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Both PARKIN and PINK1, which are involved in the onset of hereditary
Parkinson®s disease via mitophagy defect, interact with and PARIS. We found that these proteins
highly expressed in white adipose tissue (WAT). It has also been reported that PARIS binds to the
Pgc-1la promoter, which is a major transcriptional cofactor involved in mitochondrial biosynthesis,
negatively regulates its expression. We have shown that the expression of PARIS is increased in
obese WAT, decreased by caloric restriction showing antiaging and prolongevity effects. Moreover,
mitochondrial biosynthesis was reduced in PARIS overexpressing adipocytes. Therefore, our
observation suggested that PARIS might be a balance regulator between mitochondrial biosynthesis and
clearance in WAT.
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Figure | HFD reduced the expression of mil ial bi is-reated factors in eWAT.
(A, B, C) mRNA cxpression levels of (A) Pge-Ja (B)Tlam, Nrfl, (C) CaxdV and Tom 20 were measured by real-ame RT-PCR (n=5-6). Rps /8

was used as an intarnal control.
(D) The matio of mitochondnal ( Caxdl) to nuclcar (5-glohin) DNA sbundance was measured by real-time RT-PCR (n=4).

v (E) The protein expression kvels were amalyzed by westem blotting using TFAM and COXIV antibodics. The quantitative dats i shown in (F).
Intensity of CBB staining was used as a loading control (n=3-5).
Values indicate mean * SD. Differences between values were amalyzed by student’s test *p <0.05, **p< 001, ***p <0.001 vsND.
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Figure 2 The protein exprossion of PARIS, PINKI, and Parkin was most significant in WATs.
(A, B) PARIS, PINKI and Parkin protein expression in vanous mouse tissucs by immunoblotting (A). The quantitative data is shown
0 (B). Rdative kvels of PARIS, PINKI and Parkin normakzed to (BB control is mdicated(n=3). Values indicate mean = SD.
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Figure 3 The protein expression of PARIS proten expression was increased in WAT of HFD mice and corrdated with that of PINK1
and Parkin.

(A) The protein expression levels were analyzed by westem blotting using PARIS, PINKI and Parkin antibodics. The quantitative data is shown
in (B). Intensity of CBB was used as a loading control (n=3-5)

(C) The comrdlation curve between PINKI / PARIS (left) and Parkin / PARIS (nght) (r = the correlation cocfficient).

(D) mRNA expression levelsof Paris, Park6 and Park2 were measured by real-time RT-PCR (n=4-6). Rps/8 was used as an intarnal control
(E) The correlation curve betwoen Park6/ Paris (Ieft)and Park2/ Paris (nght) (r = the comrdation cocfficient).

Valucs mdicak mean = SD. Differences between values were analyzed by student™s t-test *p <0.05 vs ND.
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Figure 4 Mitochondrial bogenesis was reduced but mitochondrial proteins were increased in PARIS OE cells

(A) PARIS overexpression was confirmed by immunobloging. GAPDH was used as a loading control (n-4)

(B) Immunostaining of FLAG (red) and DAPI (bluc) in 3T3-L1 FLAG-PARIS OE celks using a confocal microscopy . Scale bar
(C) mRNA expression levels of Ppe-/a was measured by raal-time RT-PCR (n74). Rps /8 was used as an memal control

(D) The promoer region of o x-la (-2533 T8)-fused luaiferase were ransfocted into PARIS OE cells and analyzod (). RLU was
cakulated as shown in the matenals and methods section

(E) mRNA exprossion levels of Tfam, Nrfl and Cax/V were measured by real-ame RT-PCR (n+4). Rps /8 was used as an intemal control

(F) The ratio of mitochondrial (Cax/h 1o nuclear ( Hper) DNA sbundance was measured by raal-time RT-PCR(n=4)

(G) Total extracied proteins analyzed by westarn blogting using VDACT, COXIV and LMNB1 antibodics. The quantitative data is shown in (H)
Intensgty of LMNBI1 was used as a loading control (n=3-5)

Values ndicak maan = SD. Differences between values were analyzed by studont s t4est *p < 0,05, **p < 001, ***p <0.001 vs ND.
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Figure 5 Autophagosomes were accumulated around the nucleus in PARIS OE cells.

(A) The protein cxpression was analyzed by immenoblotting. The quanttative data is shown in (B). LMNBI was uscdas a bading control (n=4).
Values mdicar mean = SD.

(C. D) PARIS OE cdlls or PARIS OE cdlls stably expressing mRFP-GFP-LC3 were treated with S00nM rapamycin ( Rapa) or 25aM bafilomycin
(Baf) or NT (DMSO) for 24h. (C) The protein expression in 3T3-L1 PARIS OE cells were analyzed by mmmunoblottng. LMNBI was used as a
lading control. (D) Images of PARIS OE cdlls or PARIS OE cells stably expressing mRFP-GFP-LC3 were acquired using a confocal
microscopy. magnification: 63 X, Scale bar =20 ym.
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