2018%8H29H

#m 3 @ H : Regulation of Amyloid-B Production: Studies of y-Secretase Activity on
Nicastrin Glycosylation and Tetraspanin-7

TIVINAY—IRERAME Y S 01 KRB EAFMEIZET 25
Nicastrin BESHERR & Tetraspanin-7 12k % v &2 L ¥ —HFEHZE(L

Tl

m B o

. Moniruzzaman Mohammad

B 4k
=3
gy

iy
oy 2

DEMERAIR HEBGR AR B
CAEMEREIER B )’ W &
ESHER S HEIR WE RE

Eo g_gl

—

m

TIOARE (AR 1d 72O RRiBkMASY T Bl (C99) Ot Ly —EizksY)
WITELZXRTF RT, 7N K (AD) OFERHEEEZ 5N TS, AD FHDZ0

2. BWER D72 ABEAREEOHL RSN TED, TODI3r Y7 Ly —Fick
% ABFEEF ORISR R TH D, FamX Tl 727 Ly —Ic kD ABpE s 2 HfFd
HEBT, 1) vt L& —EHRRT Nicastrin OFESHERTE. 2) [E4 > /N7 'E Tetraspanin-7
IZED ABEENDEEIZDWTHRE L, 1) Nicastrin {3 v 27 L ¥ —VFHRET O THE—
PESHIERT 22T 25 DN B TH LN, HEHEEMICL S v 27 LY —EDEEADOFEIZ DN T
DEFRTHEA TR, HEEEIL CHO MIRHROMBEHEMZE ML (Lec-1 & Lec-2) ZFIA
LT, v L7 —VYOEHRZECEERINEICOWTHRET Lz, TOHER, ZRE AT

(Pro-5) LU T, WINOHEREMEA BRI T ABEERME T L Tz, £/2. vy &I L

Z—EOREEE L THISNS Notch IZDWTIE WTNOZEBRAILIZBOWTHUMMETT5H
DO, C99 YIErDLE EHETT 2 & Notch UIMIFHEDREEMEMEINT W, 2) HLMED
Tetraspanin ¥ >NV, FEST7 M Tr s L y—FEEBETLZENFSN. vV
& —EOIEHEFFNZEEG L TWa, vEI7LF—Yid IBES 7 MEICERT 20 ZLst
DRENIBIRL 50T %, HEEFIIIET 7 M EIFFIET 5 Tetraspanin ZFREL. DS 5D
Tetraspanin-7 Z HEK293 fifiZ@EFH I &5 &, AREAEES Notch U2 K K322 &%
RBWEL7, BlE, SHXTIE 7127 Ly —YiEHIci3pEEEAES Tetraspenin-7 2\ 5 95
ZEEYDTURT I EE o7z, Lo T AwxXld. L %) (AEEKRS) OBAHYE
LTHa7silifizH 92 80 52,



NS iy SOL =]

201848H29H

i X #8 H : Regulation of Amyloid-B Production: Studies of y-Secretase Activity on
Nicastrin Glycosylation and Tetraspanin-7

TIVINAI—FRERAYE 7 I 01 KR EAREICEET 205 :
Nicastrin BESHERT & Tetraspanin-7 12Xk 5 v 127 L ¥ —EiEHEZEL

%L HF 55 ¥ . Moniruzzaman Mohammad

BEHEELZH:
¥ A AEmERFEHRR B R B
& AmEREUERE B ) Wil &
B & AEmEREE HEBE WY #E

5 :

20188 A 7H (K 13FEN 5 14 [ 10 ST T, HEE DA HRERSUIBET 5 N2
ZFEMEL Tz, OEEFERILE0 57 BEIHEIL 20 0 THo72, TOH%. FEEREOAIKLDIEN
B MERA & 20 737> 7z,

BEUNELOFEAM T, ERFEOMERIZDOWTERISEN 23N/, BHEZEIIINSITHL
CEYNZEZE L. RN TEZRIC DWW TR L2 RT & EHIT, BIFEERICDONT
bR REMA#REZAEL TWie, 2. IEREIIDOWTIE. EEHE CTHREINZ
CONBIO2017 THRALY —FREITV, KEAiiE Biochemical and Biophysical Research
Communications (BBRC i) IZHEHEH T XOME# SN/, 2 BBRC IOV T, &
FIFICBETIRRE TS 2 e, N6 TH 6 H TEBZEINZ, 2O &3, %
NEOEEEEZ R TWEEEZX 515,

FEAENE. AFFERHE TITRBERFTE DA B L TR0, E¥ @G IO0W T A%
R D/ NG XCPHEZTGETERL TH 0., THREEENEF> TS LIl TE 5,

Ko T, BEHBROERIIGHKTHLERD D,



HEtEMm XEE

#W 3 & B : Regulation of Amyloid-B Production: Studies of y-Secretase Activity on Nicastrin
Glycosylation and Tetraspanin-7

TNAINAS—IRERMET I a4 FBEARIEIZET DM

Nicastrin HHERG & Tetraspanin-7 1285 v &7 L2 —EIEMHZE(L
K 4, Moniruzzaman Mohammad

E:) & : Background: y-Secretase complex, the assembly of nicastrin (NCT), Presenilin (PS),
Presenilin Enhancer-2 (PEN-2) and Anterior pharynx defective 1 (Aph-1), catalyzes the cleavage of amyloid
precursor protein (APP) to generate amyloid-8 protein (AR), the main culprit of Alzheimer’s disease (AD).
Thus, in the AD research field much of the attention has been focused on developing modulator that can
specifically reduce AR production while sparing inhibition of Notch and other substrates cleavages. NCT
becomes matured through complex glycosylation and play important role in y-secretase activity by interacting
with catalytic subunit PS. However, the role of NCT glycosylation on y-secretase activity and substrate
specificity is still unknown. Another appealing topic is Tetraspanin enriched microdomains (TEMs) and
detergent resistant membrane (DRM) play important role in the regulation of AR generating protease a- and
y-secretases. Recently it is reported that y-secretase associated with tetraspanin-enriched microdomains (raft)
and that a subset of tetraspains are involved in A production. However, data regarding the effect of non-raft
tetraspanins on AR production is still missing.

Objectives: One of the purpose of this study was to examine the effect of NCT glycosylation on y-secretase
activity and substrate specificity in a group of glycosylation mutant lectin resistant CHO (Lec) cells. CHO
Lec-1 cells lack glycosyltransferase-I, GnT-1, thus N-glycan on NCT are all oligomannose type, whereas CHO

Lec-2 cells synthesize NCT containing sialic acid deficient oligosaccharides due to the impairment of cytidine



5'-monophosphate-sialic acid transporter. Another purpose was to search for non-raft tetraspanins by
proteomics analysis; and then examined effect of the identified tetraspanins on A production.

Methods: Generated proteins were analyzed by Western blotting. Sucrose density gradient analysis was
performed to study subcellular distribution of tetraspanins and y-secretase subunits. Levels of functional y-
secretase complex and interaction between y-secretase and substrate were examined by blue native
polyacrylamide electrophoresis and coimmunoprecipitation, respectively. I searched for non-raft tetraspanins
in the CHAPSO-soluble membrane fractions of PS1/2 dKO MEF cells by proteomics analysis, and examined
the effect of Tetraspanin-7 on AR generation by making TSPAN7 overexpression in HEK (K269) cells.
Results: I have found that mutant CHO Lec-1 and Lec-2 reduced y-secretase activity in both cell-based and
biochemical assays, and that CHO Lec-1 preferentially reduced AP generation. Endogenous level of y-
secretase complex, subcellular distribution of y-secretase subunits and the level of functional y-secretase
complex remained unchanged in mutants. Interestingly, coimmunoprecipitation study revealed that mutant y-
secretase could recognize substrate as well as parental y-secretase. Proteomics analysis identified Tetraspanin-
7 (TSPAN7), Tetraspanin-8 (TSPANS), CD63, and CDS82 in the CHAPSO-soluble membrane fraction of
PS1/2 dKO MEEF cells. TSPAN7 overexpression in HEK (K269) cells causes reduction of AR production.
However, the level of y-secretase components, and generation of sAPPf were not changed upon TSPAN7
overexpression.

Conclusion: My data suggests that thorough glycosylation of NCT is critical for enzymatic activity and

substrate preference of y-secretase, and TSPANT7 is a potent modulator of A production.



