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SIRT7 Deficiency Protects against A B »,—Induced Apoptosis through the Regulation of NOX4-
Derived Reactive Oxygen Species Production in SH-SY5Y Cells
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Abstract of the Thesis

Background and Purpose: Alzheimer’s disease (AD) is an age-related neurodegenerative disease
that is characterized by irreversible memory loss and cognitive decline. The deposition of amyloid-f3
(AB), especially aggregation-prone A4, is considered to be an early event preceding
neurodegeneration in AD. Sirtuins (SIRT1-7 in mammals) are nicotinamide adenine dinucleotide-
dependent lysine deacetylases/ deacylases that regulate diverse biological processes. SIRT1 and
SIRT3 play protective roles against AD. However, the involvement of SIRT7 in AD pathogenesis
remains unexplored. In this study, we attempted to investigate the role of SIRT7 in AB4-induced

neurotoxicity in vitro.

Methods: First, we reanalyzed the expression profile of sirtuin genes in the brains of AD patients
using previously published microarray datasets. We next examined APs-induced cytotoxicity in
SIRT7 knockdown (KD) neuronal SH-SYS3Y cells, a human neuroblastoma cell line. Cell death was
examined by cleaved (activated) caspase 3 protein, the number of annexin V-positive apoptotic cells,
and lactate dehydrogenase (LDH) activity. Cellular and mitochondrial ROS production were assessed
by using DCF-DA and MitoSOX Red probes, respectively. To explore the source of ROS production,
we focused on NADPH oxidase 4 (NOX4) and examined Aps-induced ROS production and cell
death in NOX4 KD SH-SYSY cells. Finally, we examined the relationship between SIRT7 and NOX4

expression in AP42-induced neurotoxicity.

Results: SIRT7 mRNA expression was increased in the cortex, entorhinal cortex, and prefrontal
cortex of AD patients. Afs, treatment increased cleaved caspase 3 protein, the number of annexin V-
positive apoptotic cells, and LDH activity in control SH-SYSY cells, which was significantly
suppressed by SIRT7 KD. As an upstream signal of apoptosis, intracellular ROS was markedly
increased after A4 exposure. However, this increase in ROS was suppressed by SIRT7 KD. In
contrast, APs2 treatment did not increase mitochondrial ROS. NOX4 KD significantly inhibited Ap4.-
induced apoptosis and ROS generation. Concomitant KD of SIRT7 and NOX4 did not result in an
additional decrease in apoptosis and ROS production compared with NOX4 KD. A4, treatment
significantly increased NOX4 protein levels in control cells without affecting NOX4 mRNA

expression, while SIRT7 KD suppressed the increase in protein expression.

Conclusions: These results demonstrate that SIRT7 deficiency protects against APsz-induced
apoptosis through the regulation of NOX4-derived ROS production in SH-SYSY cells. Our findings
suggest that the inhibition of SIRT7 may play a beneficial role in AD pathogenesis.



=437 B ST D B

[ H2-8B8 | 7ILY\1T—5& (Alzheimer’s disease: AD) [ZBEBENSVRMENEREETHD, 7IO(F
B(AP) . 4FITEEM CHIFMIAEEDE L AR DKMILEL AD ORHAMNS RN D EFEHMGREFHEILL
ShaA, FIOARFEEEA L THEMBEADEBHEICOVTIRETALRANEL. —H . REFEE
BEFY—Fa10> (HEILETIE SIRTI-7) [& NAD KGEER 7 EFILILBRELTEHE, K8 - 1A -BEGEICH
54 3EEHEFTH A, SIRTI © SIRT3 (£ AD RAECHIFIRICERT HIENBETNTLSM, AD [ZETS
SIRT7 DHEEHEXOBEIL{FATHD, AAETIL. AR FEMMHBZMIIEIZEBL AD RiE-ERBIEIC
(7% SIRT7 DFEENZDLTHETLT =,

[ ik ] 2BF—%~_—2X NCBI GEO (Gene Expression Omnibus) DA /071 T—4%BEHL. AD &
E(ZHBI+D SIRTI-7 DHFKIRMEHFTEITo1=. siRNA ZAWLVT SIRT7 #/v9F oo L-EBES#RiEE SH-SYSY
(SIRT7 KD) #BaZEHI T L, APe (2L MRS R EHEERTE (ROS) EAICDUVLNTHRET LT, MIRBSEIX. Yk
B GEMEN AR /A—E 3 BEHE. 7RF L0 VIBHMRES LDH FHETHREL. Ml R U370 ROS
DBHEIZIZTFAENE X TO—T DCF-DA B U MitoSOX Red ZFL =z, NADPH A F 45— 4(NOX4) &/ V7
S5 LT= SH-SYSY (NOX4 KD) MBREH#ITIL . AP [2kD ROS EE 4 EHIRATEIH (5 NOX4 DREIR U SIRT?
EDEESIZOWNTRETL =,

[ £8 |3 IEOMILE-T//O0T7LAEREFMEFL. AD BEDOKKNKE. RAEF. FIEEATKEICE LT SIRT7
mRNA EDEHELRBEMERDOT-. BB TIE AP HMICKYTAIIEZETHIUMBEHR/\—E3 &
B. 7HR¥I0 VSRS, LDH EMDEMERDH=A. SIRT7 KD IATRHWLIThOELAREITH D L=, Ff:
SRR TlE Aps FRMICEYHIEEK ROS EAER U NOX4 EHENHEAEMEROHTAS, SIRT7 KD #HETIE
SN EENEEICHIEIEIN T . — A AP FMIZEYSFaU R T ROS EEDEMEZRDHIEM o1, NOX4
KD #R8(ZH U TH, A [2&5 ROS EAR UMD EE ARV ERDHIA, COEE SIRT7 £ NOX4 DET )V
KD #iMTIEMRIES LU ROS EAEICELTHEMMEIFIHRERHUEMN o<, Tz Ao FMICESD NOX4 E
B E DMK, NOX4 mRNA RERE(CELITGEN o1,

[ £ | LEDOIELY SIRT? £ ABn 12&5 NOX4 EEHEEMBREICHSLTVDIENTEINTA, ZDEE
BRALONFANZXLIZDOVNTIEREEASMNTIFAL, fREEMEZICKY SIRT7 & NOX4 OEEMNGHEEER
(RSB TER Mozt . SIRTT [ZMLDHEIHEFZ N L THEBEMICNOX4 EEEHIEILTWSEEZ N T,

[ #5 | SIRT7 R8I NOX4 BIED ROS EAFINZ . A FHEMEMBHMELINHE TS5 LA TRSN T, SIRTT
DIEEX AD RENMFICHFELBLIEEZ LN,



