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KThHD pErLE—Y, vy LAVl HUWREEZBRT5ETOX 7 B3N
KB CTHEEHEZ T, B - RKOH DX o0 BIMEE SN Vo fRbrE Sh D, Bk
N Lz, BhicEn, ZoX X7 BEEEFBERENKR T T2 2 LAVRBINTEY . Th
PSINERIZAE D BN AB DEESE - FREICEEE- L TV D etk nyd %,

FoxlTmr, MMk ofE, MR OSUWREND & X7 B EEHRE 2 M L SE 5 2
> 237 L LT, ERAD-enhancing mannosidase-like protein 1 (EDEM1) % [@7E L7= (G CrEfaT),
S LIZTPIEBRIZE Y, EDEML OFBLZ EH SH7-~ 7 ARHR AN TlZ, APP /5 pEA
ENDHAB DT THMBEBEEOE N BN TRERAPAY I~—DEBBO L TVEHE NI ZEH R
W2 Lz,

AWFFETIZ, 1) EDEM 1 Z /37 B3~ 0 AEEMRHIAN TRy & AR AV A~—&%
WO SEL5FAD=RLOMHA, KO, 2) EDEM1 ATV A ~—JFET L~ 7 AUNT
AP DILEZWD S LN ERRD, SHEFHE O 2FEHIZHT-5 K 2 6 FEIXHM 1 OFREE
DRENE, A2 DEBRTHNWDL T LY NA < —IFET LT ADANTF « BHE, AL ART K
—DEE, SLICTANABREROY Yy NT v 7 L PIHEREZIT -7, BUERFTEOEITDT
D, B EEE . MBI B OFEEEZITV., v U ZAERBITO O, L2 644 A XY
fE RS LS LR L LT, 7T ANSIIHIEMBE & U OUMEMBEESERET L,
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A. WHEE
HE)1 EDEM1 & v /X7 BREEMEMENTE-7 I v FoiRES )78 (APP) HED
BHFER-TInA F (AP ) I~—0DEZHEMIIBD ZIEEIAT=RLEZHLNNIT S,

HE) 2 EDEM1A, TAINA<—IKB-T IvrA F-VRAET N2 Y RABNIZBWTES T &
ABF Y dvw—FL AR DUEEEZRBD I EEINE, VA NART ZF— AV BETFEANEICLD
D,

B. WFZeHEF

(BE91) EDEM 1 Z v R 7 ENEERMEMRNT B-7 2 v A NEikEks 78 (APP) H3k
DESFE B-T7TIuf R (Ap) AV Iv—DBZBRMIBDEEEZAI=X L LT
%,

(HE91-1) EDEM1 ORI L 0 BHEREDER AP OB L TW5, F7-I3EHERED &
W AB RO BN LT AfBEME A2 ELISA 15 & o vhik - B &

OIWTIEE O TREAICTH A~ B, (AR 7 Tk £+ %AMWWf
2.0 -
APP /» 513 ABA0 Z 13 L od &9 HREEREDS FLRAI IRy AR FEL & | - T
AR B\ AB2 B SN B, ChETOMENG. ABOEE| S || | ||
- BHOREIC L, AP ORKREY b0 L5, sl | || | L
ABAO 1T L CHEERED B ABA2 DHERME L 725 2 L DI, o5+ H -

LV KREARPEBELEZDILIFRBRENTNE, O=aPP APP+
EDEM1
NIARY Sha H 1] YHII =2 -
Yok, 25 4EFE £ TIZ. In vitrogen $o> ELISA HIEF » b Z Figure 1. Overexpression of EDEML

THIREN AP BEOHIEZITV ., EDEM1 OFLFEIRIZ L AP T | increases the levels of intracellular
APB40 in N2A cells. Ap40 levels in

H 2 AB40 OEN EFH L TWD LWV D FER Z 4 TU72 | N2A cells expressing APP alone or

. N - i . co-expressing APP and EDEM1 were
(Figure 1), L22L 722035, Ap42 O&EITHERMALLT & U | | measured by ELISA. (N=3, "p<0.01 by

ABA2/ABA0 % E RIS D = L KA o T, Student’s t-test)




Z ZCWRR 26 R, KV mEEEZR ELISA (FOGHiE) #BEA L. 61TV Lfildn®Ed
HL L C, EDEM1 FHLZ X5 N2A FfEN, E7-fiashciid 5 AB40, Ap42 EDOE{LIZ ST
HEIIHET 21T o7, £ORIE, EDEML Z 381 L7 #fHifd Tl Mg TR S 2 BER
AB40, 72 B TNT AB42 O ENLIZAHEIZHEI L T\ /= (Figure 2, top, Intracellular), L72>L 7273
5. AP42 & AP40 L DHREFHE LT L Z A, EDEM1 &3 LZ#MIfICBWTiE, 3 [ERAZIC
ITOTWTHOERIZEBNT S, ZOHFENMET L TEY, Ap DEELIHIT 5 M~ZE{L L T
W5 Z Do Tz (Figure 3),

—J5, BBRZEWNZ &2 EDEML OFBLE, Mifush Tl S 405 Bk AB40, 72 5 TNT Ap42 @
B EL 527202 E BB E 72> 72 (Figure 2, bottom, Media) ,

AB40 levels AB42 levels
(intracellular) (intracellular)
g1 ;ll_c .0q1
5| Ll g
%15 — 15 fl'l'l'l
3] 3]
> >
o @
'g 1.0 — .02) 1.0 = o
s ko] AB42/40 ratio in cellll
[0} Q
& 0.5 — — Z£05H — -
B 0.306# =
0 0 5) L
APPIIIAPP + APPIIAPP + S 0.25
EDEM10T EDEM10 < 0208
AB40 levels AB42 levels 3 O APPII
. . < O APP+EDEMI1I
127 (Media)lI 127 (Media)lI < 0154
% 0.108
g 1.0 =N - o
) 0 0.05H
% 0.8 - — % 0.811 - — 0
- - i 2 3
,g 0.617 ] B ,$ 0.617 ] B (experiment #) [
IS <
T 0.41 — — T 0.417 — — )
x x Figure 3. Overexpression of EDEM1 reduces AB42/40 ratio in
0.2 ] — 0.2 ] — N2A cells. AB42/40 ratio was calculated from the values
0 0 presented in the Figure 2. (data were shown as 3 independent
APPIIAPP + APPIOAPP + experiments)
EDEM1 EDEM1I
Figure 2. Overexpression of EDEM1 increases the levels of
intracellular AB40 and AB42 in N2A cells.  AB40 and AB42
levels in N2A cells or in culture media expressing APP alone
or co-expressing APP and EDEM1 were measured by ELISA.
(intracellular, N=3, p<0.01 by Student’s t-test, media, N=2)

PLEDO#ER %515 T, EDEM1 OFBIAMIENIZHFIET 2 AB D&, K ORIZE 2 5 2%
U MR T2WN B 2 1o, & 2 Tt )& Co %5 Rong Wang i+ & O IL[RIBFZEIZ &
IR - EEOWTEIC X DT 21T o 7o, APRHIAE IR N2A iz APP §iflt (APP)., &5
VWX APP & EDEM1 (APP + EDEM1) % 338Bl X+, 5M GuHCI &R CHllia z rlva kit Milai
IAFAET D AR Z BRI K 0 [ L, B EHTIE CHER AR ORI & 16 & st L
Too BRI ORER % Figure 4, EDEM1 OFEHLIZ K 545 AR FiD EDZL % Figure 5, £72 Ap42



& OABAD L OEIBGEFFE L= b D% Figure 6 £ L OURLTE, 2D OERERENS L, EDEML
ZREEBLL TV O HRGHINE TIX, Ml THRIH SN DT X TOREER AR (AR38. AB40, Ap42 %)
OEITHFML Tz (Figure 4, 5), S HIT, BEEREDE AB42 L EHEREDRVY ABA0 DELR
(AB42/AB40, Figure6) (38 LTk, LG ELISA |2 X 235 H L Rk, ABFED T
AT Z T 5 IS L TV D Z L AR TE T2,

YL EDOFERD G EDEM1 OFBUZ LV | BEERRORW AR FOEIGS LA+ 2 & T, Ml
TR SN DRSS T4 Y T~ —D BN LT D ATRENEA RIE S vz,
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Figure 4. MALDI-TOF-MS spectrum of AP species in N2A cells transfected with APP or APP and
EDEM1. AR species in N2A cells transfected with APP (APP) or APP and EDEM1 (APP + EDEM1)
were extracted with 5M GuHCI and identified by MALDI-TOF-MS. The peak labeled insulin 2+
corresponds to doubly protonated bovine insulin, which is added for mass calibration.
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Figure 5. The effects of EDEM1 expression on the levels of Ap Figure 6. Overexpression of
species in N2A cells. The levels of AP species in N2A cells EDEM] reduces AB42/40 ratio
expressing APP alone or co-expressing APP and EDEM1 measured in N2A cells. AB42/40 ratio was
by MALDI-TOF-MS were normalized with internal control calculated ~ from  the values
(insulin) (N=3) presented in the Figure 5 (N=3).




INETOFRENS, VZAZ Ty MEZE DK 8kDa DALEICHRIIEND AR £V I+
—IXEBROBES & AR A Iv— SN TE 7, LM LAaRnb, ZOEEKITH LTI
720N, YRR 26 FRICHTIZ AR LR & LT, a2y N2A ffaN TR L T 545 8kDa 0 v
TFIVOREE LOFEICH LT 52 ENEETHDH LB X, HESIEEZ VXV Bk
[FlE % B4R L 72, Rong Wang 8= & O IL[EIRFFEIC K Dbk - BEoiEIic kv, &6icEsy
TEH (K= AR A Y A~v—n R &) 8kDa fiifk) OfffTzEd-L Z A, BLFITRL
RO L DI, BT E AR A A~—0HRHEh s L& X 55 miz 6000-24000 DFEEL T,
B OE—7 BBlEIN, RN L2, 209 HO%S)1HDO > 7 F /L TClk, EDEML Off
FEIC LV HE, $HEE—2 OESBED LT AT Bl SN (Figure 7), “EA% 27 £ 1T

INHOEREZMED IR LT, Ko FREOREEZED TN,
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Figure 7. MALDI-TOF-MS spectrum of AP species in N2A cells transfected with APP or APP + EDEML1 (6000-24000 m/z).
AP species in N2A cells transfected with APP (APP) or APP and EDEM1 (APP + EDEMI1) were extracted with 5SM GuHCI and
identified by MALDI-TOF-MS. The insulin 2+ peak (m/z: 2687.80) was used for mass calibration.




I HITRK 2 6 FEFEIZIZ, APP 2 LEASIND AR FOEIAIZEbE 5 2 D AlfelED—o &
LT, y—EZ7 LZ—POIEENER, ERIZEE L TH DD TIERNDN & W D RGO RGEE % B
W L7-, £7, EDEM1 OILRBUZ XY vk 7 L X =V 7 ETH D, Presenilin, 7=
Nicastrin O % X7 EDORIKEN T D0 V= A Z o7 my MEIZ KD RGET Lo, £ DR R,
EDEM1 O3LFBUL, MIENICTFAET S Presenilin, %72 Nicastrin O REIZITFELZ 5 2 720
ZENHBEMNET o7 (Figure 8),

I, EDEM1 OHFEHIC LV IFHEA y 227 L X —BOBNEML T D0 EHR5 72012,
BEAEIRZ R LT 5 Presenilin, Nicastrin, Pen-2, Aph-1 O E&IE L=, BARAYIZIZ, N2A i
il APP %7213 APP & EDEM1 A H:38EL L, CHAPSO mIVAME DI 7 % 43 BfEt% . HT Nicastrin $t
KCTy—t7 L —BHEEGERERZELRE LY = RAZ T ay MEICTEMERY 37 O &% i
L7z, ZOfEHE, EDEM1 ORBUIIEMR y & 7 L ¥ =V O&EICEE L 5 27202 E NG MNIZ
72~ 7= (Figure9),
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L PS1 NTFI

PS1 CTFIO

PS1 CTFI Nicastrin[C

. . Aph-101
100 Nicastrin[C

50— —— | TUbUlin [T

PEN2I

Figure 8. Overexpression of EDEML1 does not change the Figure 9. Overexpression of EDEM1 does not affect the
protein levels of y-secretase components in N2A cells. formation of y-secretase complex in N2A cells. N2A cells
N2A cells were transiently transfected with APP or APP and were transiently transfected with APP or APP and EDEML.
EDEML1. Equal protein amounts of cell lysates were subjected y-secretase  complexes were immunoprecipitated  with
to immunoblotting for presenilin 1 N-terminal fragment (PS1 anti-Nicastrin antibody from CHPSO-soluble membrane fraction
NTF), presenilin 1 C-terminal fragment (PS1 CTF), Nicastrin of N2A cells. Each components were detected by
and tubulin (loading control). immunoblotting for full length presenilinl (PS1 Full), presenilin

1 N-terminal fragment (PS1 NTF), presenilin 1 C-terminal
fragment (PS1 CTF), Nicastrin, Aph-1 and PEN2.
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HERNTIENER D y 2 7 L2 =B ELFETDHT 7 Ml EFHEE L invitro Ty -k 27 L4 —F
EMEZREST 2ROLD LT 2B 2o, KEBRICIT, FE-ERY EmERAF RN
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(BM1-2) HIfEPN T EDEML 28 AR IZ/ER LIES T84 Y I~—0B A& BLE L T\ % algEME
ERETT 5, (B WL, IRk g

HEAE N C EDEML 23 BLEAR AR, 72 13K 1 69
. L . X
B AP A Y T LEAKETRT 508 5 > o &
Y = IR Y >
ISR RIE 2 I CRET LTz, e RS P
. L & O
JaH kD N2A HIHIC APP & HA & 7 %4+ L (WE@Q§V§ &
7= EDEM1 # LBl xH, L HA # 7 k% H 100;] . s || qu—| APP D
T EDEM %E {Z'K %ﬁr(ﬂ:&# L/fg.o IEW L7 Blot: Anti-APP (c’)[
Ra - %, L 75H s | EDEML1I
EDEM1 #H& (k% SDS-PAGE AB LR -
(6E10) #HWI=R&Z T my ME Z1To Blot: Anti-HAIT!
P75, BAELK AB. F7-MK4 &k A A =i~ — | Figure 10. EDEML co-immunoprecipitates full-length APP.
A N2A cells were transiently transfected with APP and HA
DRy Rt &7 s - 7= (data not shown), | epitope-tagged mouse EDEM1 (EDEM1-HA). Cell lysates were
N p y - N Iz subjected to immunoprecipitation with an anti-HA antibody or
U EORIRN S MllldNT EDEML 723 AB AR control antibody and were analyzed by western blotting with
HAEHTAZ & T, B FEAY 2~—0JFgEL | anti-APP (c-terminal) or anti-HA antibodies. The right lane shows
crude lysate.

ZHEL TWDAEEMEIFRVWEE X b b,
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EDEM1 & &K D APP OMA/ERAA, HEY1-1 TRIBSNZFER (EDEML ORBUC X b | Kk
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T, BERORW AR FOEAEREO EANEL LW aRetivrg sz (BN 1),
INERIIIRE RO EBANTRT ThDHZ b, EDEML @%E%%Lﬁmlﬂﬂ’m@ﬂ%ﬂmﬁ%ﬂﬁk
(A S OFEE 5 2 AR OESZIH, 721X APP 5 AR UKW 22 (b a5 Z & T,
MBS FREAP A I~ —BA2HDSETWA RN L ZE 2 b5, Fak 2 6 41T, i

WF9E# Cho H{EMBESR ER L EDEM 1 OFELUZ L 5 MK OIEREEALRZ LD ATREMEIZ DWW T
T4 A arkEiiolz, B1-10OEREMNS, EDEM1 ORBN y k7 L ¥ —V|ZHEE
B2 BATREMEDNVRIR SN2, v—k 7 L —PIEMEICR b ELE 52 5 EZBND I L X
Tu—/VZHH UFEREZFHE L=, BIEIX, EDEM1 23851 L 7= N2A fliE o MR 4y 36 L O
sa Y —LEZNL7aaR LA ) — A TRONOEEFTOa L AT r— L E®ICE
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(BB 2) EDEM1 28, TAIYNA = —IRET N~ AN TR FE AP 4 ) I~—8EL Ap
DLEZERY ZEDEINE, VANVARI Z—FHVWEBEFEAEICLVFARS, (FHY : #R
®E HL-BEsmT ELE-/EEERE %D

AL, ENCAFEBRRIEA - BMEEAFET (FEEEE L OIC kD) CfEREZT VY
A—IETNVTA (APP /v 7 A<D R) 3RMEBEAL, FREMWINERIRIZ TG, %
FHZ B L7z, UONTBIESRMEL . B KO ICEFE S Lo, B REOSE
FIZR VB EUEICRY | BUEIXERGE OB TICHNERIER AR Z 5 Z LR ARRTH D,

VA NVAERICBE L TE, G0 FUA LR o
5§
I & DM FEAEE ET 5 TETH ST, % & & g
- . 5 W RO
BREWREERING P2A BRI O & wTRE A B o 5 &&F
\ 4
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BB O AL HEE T ) | EROBRITIC TR % KT S & W) meos-Gref
> N e = 0‘
CLRTRENE, 2T AREBRHEE AT L, | SRS
PIA BRI CHMFRER T 7 / Btk A A2 | [ o] eoemn
SN 8 HA)ID m
(AAV) % V=3 T2 I 5 = 212 LT, eOT L=
[ - s B _ Figure 11. Preparation for AAV constructs. Protein
KERETH OZ A FEERAY BRI AR expression check of AAV vector constructs for
HBREFARBSE5H 2 EDOHED AAY ~y 4 | EDEMIHAdmCDS GFP

—7FAIR (AAV2 ) % AF L., EDEML 35 LU mCD8-GFP (kfRREI) & 5Bl 5~ & —
MG LTz, £O%, N2AMRIC T 7 A REZEAL, ELS X U R ERFBEHINATND Z
xR L7z (Figure 11) . Z D U A L AXRT X =B MNEEGIZHV S AAV i3 57291,

Z T AF L0 Gl FETE STz U A L AR >~ (AAVpro Purification Kit (AAV2)) ZHEA L |
B D 7 A v 2k T (Genomic titer T 1x10™ vg/ml LA ) oF#lA R T-, Lo L, REEHk
727 A )V AR T D SifiL (Genomic titer T 1x10% vg/ml) T&H v . UHFFERIT ISV TP G2 H
WD LD T A NV ATEEETT O DIXREETH -T2,

Z 2T, MRS L TRV R A A L, vom o
VA NART- RS S0, MiaE L (BIRERRY) 12
LI BV L, EOBFE LT AAV X7 X2 —TF T X3
K (AAV9 H) % H\ T EDEM1 3 J. 1Y mCD8-GFP (% HRAEH)
EIBT DR X —OME LT, BUE, U A L AT
BRIz Wk 2 THE6 A FICIIRR SN2 7 A VAR 1232 | Figure 12. Preparation for AAV

stereotaxically injection of EDEML.
Pas - e \
ﬁﬁ‘%h@ STRELE-TU Do Stereotaxic Instruments installed at

animal facility (P1Aarea) in NCGG.

T ANAFHE AT T DB ZFIH LT, EREMEERENIC~ 7 AN~ T A VARG
FEBEE (MENEEEEZOM) 2% E L7 (Figure 12), <512, MiatE+ kv GFP % H
AAVY ANV AERRMLTEE | HTICRE LT EEE O T U AN A~DO T A VA G EBRO T




ERET 21T o7, U ABMNEGIZE L UIH T A Y TV —2 bt L, vf7nv
A~y MERELE (SUTTER INSTRUMENTS #E8L, 757 HARHFIEHED « AR L5ERE) 21
LTy BTV —DEREITo72, TiFERE LT, A% 3V AlmO~ T A (C57BL/6I) (ZxfL
CORRBRLE 2 6l L 7=, AN ESEICHHBhA Y — N — %235 L, MENEEEE (SR Faei
WFFEATHY) (o~ 0 AFHEARE LT, BN Z0 L CHETE2BHSE, TV ~DE R T
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Injection Site Images

il L 7= EDEM1 % Bi Y
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M2 5. L7 1% EDEML %Hic | LV : lateral ventricle
LIRS T8 AR AV Iv—0D& CC : corpus callosum

CAL1 : hippocampal CA1 region
DT 50>, F TR ~D AB
IEFE DB B T O TR 4 | Figure 13 Injection of GFP expressing AAVO virus into the lateral ventricle of

mouse
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