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Analysis of functional exchange of the transcriptional factors involved in
neurodegenerative diseases by SUMO modification.

NISHIDA, Tamotsu
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PARIS is identified as a substrate of the ubi%uitin ligase, parkin, a gene
associated with Parkinson®s disease. PARIS represses the expression of the transcriptional
co-activator PGC-la , although the mechanism that controls its repressive activity and function are
largely unknown. We have shown that PARIS can be modified by SUMO and that SUMOylation of PARIS
regulates its transcriptional activit%. We have also shown that SUMOylation of PARIS also controls
its ubiquitination. The proteasome inhibitor treatment accumulated SUMO-2/3 conjugates of PARIS. The
SUMOylated PARIS was more effectively ubiquitinated than the non-SUMOylated form of PARIS. The
SUMO-targeted ubiquitin ligase RNF4 promoted the ubiquitination of SUMOylated PARIS. These results
suggest that RNF4-mediated ubiquitination of PARIS regulates its transcription function.
We believe the present study results may improve our understanding of the role of SUMOylation in
neurodegeneration in Parkinson®s disease.



SUMO
C
SUMO
DNA
SUMO
SUMO
SUMO SUMO
SUMO
SUMO
SUMO SUMO
SUMO
SUMO
PIAS (Kahyo et

al. Mol Cell 2001) PIAS  SUMO

(Nishida et al. J Biol Chem 2002,
Nishida et al. Biochem Biophys Res Commun
2006) SUMO SUMO

2
(Nishida et al. Eur J
Biochem 2000, Nishida et al. J Biol Chem
2001) SUMO

SUMO

SUMO

SUMO
p53
SUMO
SUMO E2

UBC9, SUMO PIAS SUMO
SENP

SUMO

SUMO

huntingtin
Ataxin-1
Tau, (APP) (
) a -synuclein, DJ-1
SUMO
SUMO
SUMO
SUMO
parkin
Parkin (Shin
et al. Cell 2011) KRAB-Zn
PARIS/ZNF746
PGC-1a
Rt ER &AL A

P N
Parkin | — i;;;;jf—' \®“

3
CEmema

BEELGIFVFITDER

 PARIS <

PARIS

\I;?AEEE:L<““”“9(""m"' l
PARIS O yospy—rsgm 7

F—s\ 3 LR B
ROSDETE
LR F LREZMEOHEA

SR YEOEA

%mﬂﬁqlc—n§@@©

shavky7
POE=IE o * | Reoawn

= [

PARIS ~ SUMO
PARIS SUMO
SUMO

PARIS SUMO SUMO
SUMO PARIS

SUMO

SUMO



Jotvin g

ERAD %%%

TOTFI—LGE

EMF)
/ | & N Uk
XBP1 mRNA d /s2P1=
A 81P/5201 *6©

\, R \ﬁaaﬁiax /
XBP1 ATF4  ATFB

A @ o

PARIS SUMO
SUMO
(1) PARIS  SUMO
(2) PARIS
(HDAC)
SUMO PIASY
(3) SuMo PARIS
C))
SUMO
ATF4,ATF6 SUMO
(1) PARIS  SUMO
PARIS  SUMO
(2) SuMo
PARIS

CHOP oow Zib— R
+

X2

PARIS

PARIS

SUMO

(3) PARIS SUMO SUMO
SUM02/3
SUM02/3 SUMO PIASy
RNF4
SUMO
PARIS
©))
PARIS SUMO
ATF4,ATF6
SUMO
(LPARIS SUMO
PARIS
ZNF451
isoforml  SUM02/3 SUMO
ZNF451 isoform3
isoforml PARIS  SUMO
PARIS  SUMO
PARIS
SUMO
(2)PARIS
SUMO PIASy
(HDAC)
trichostatinA (TSA)
PARIS PGC-1a
SUMO PIASy
TSA
PIASy PARIS SUMO
PARIS
HDAC
PARIS PIAS
PGC-1a
(3) PARIS SUMO
PARIS SUMO
SUMO
PARIS SUMO3 PARIS



SUMO
RNF4 RNF4
PARIS PARIS  SUMO
RNF4  SUMO-interacting motif(SIM)

— pm—
\.1 / w*“a)
o
d. ¥
L -y,
FOFTU—LiR &3
PARIS
Parkin
RNF4
PIASy PARIS SUMO
SUMO
(4) PI3K-Akt PARIS
PARIS SUMO
-3- (P13K)
wortmannin  LY294002
PI3K
(5)ATF4,ATF6  SUMO
SUMO
SUMO
SUMO ATF6
SUMO
®)
PARIS SUMO
SUMO
PARIS SUMO

PARIS ~ SUMO

Nishida T, Yamada Y.

SUMOylation of the KRAB zinc-finger
transcription factor PARIS/ZNF746
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