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Identification and functional analysis of endogenous factors modulating a cutout of
Abeta from APP
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The cause of Alzheimer’ s disease is extracellular deposition of amyloid
B -peptide (AP ). Most of AR are produced as AB 40, but AB 42, which is produced rather in lesser
amounts, plays a_central role in AD pathogenesis due to its higher aggregation propensity. We previously
found that a ratio of AR 42/AB 40 production was altered in a differentiation day-dependent manner when
we differentiated human iPS cells to neuronal cells, suggesting that gene eXﬁression of any factors
modulating y -secretase, which is involved in y -cleavage of APP-CTF , in the cells may be changed
during this period. We analyzed changes in gene expression patterns and selected some genes as candidate
genes of y -secretase-modulating factors. We analyzed a ratio of AP 42/AB 40 production in cultured
medium from cells overexpressing candidate genes. We successfully identified MYTIL and VATIL as new
y -secretase-modulating factors.
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1. iPs
AB AB42/ABR40
iPS  (253G4)
38 45 52
AP
AB42/AB40 *% 001 ***p<0.001
AP
DNA
AB42/AB40
AB42/AB40
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[ 24659034]
SLC39A3 AB
SLC39A3
1 AB42/AB40 DNA

Gene symbol 38d 45d 52d

SLC39A 1 0.695 1.034

MYTI1L 1 0.408 0.363

SPOCK2 1 0.336 0.158

TRIL 1 0.453 0.475

VAT1L 1 0.633 0.463

TMEM178 1 2.046 1.830
Day 38 1
1)

cDNA BRC
cDNA HA
(YPYDVPDYA) FLAG
(DYKDDDDK) 3=<FLAG
pcDNA3.1 PCR

BigDye® Terminator v1.1 Cycle Sequencing Kit
(Life Tech) DNA

FavorPrep
endotoxin free plasmid DNA extraction midi kit
(Favorgen Biotech)

)
APP (B
APP AR
) H4 1-NL
37 =C 5%CO, 10%

(FBS), 100 U/mL penicillin
+ 100 pag/mL streptomycin (Nacalai Tesque),
150 1 g/mL  hygromycin B (Wako Pure
Chemical Industries)
(Dulbecco’s modified Eagle”s
medium, DMEM; Nacalai Tesque)
90-100%
0.25% Trypsin/0.5 mM EDTA (Life
Tech.)

3)

H4 1-NL (PBS)
0.25% Trypsin/0.5 mM EDTA
DMEM 24
1.5 5.0>=<10° cells/0.5 mL
24
24



10% FBS DMEM 500
L 1
Opti-MEM® 1 reduced
serum medium (Life Tech.) 0.5 pg/50
L X-treamGENE HP
DNA  transfection reagent (Roche)
Opti-MEM® [ Reduced Serum Medium 1
ML/50 L
15 50 pL
37 5% CO,
1p
g/mL G418 (Nacalai Tesque)
cDNA
(mock)
(4)
24
A
B 24
(4,000><g, 10 min,
4=C) ELISA
PBS
0.8 mL
PBS (4,000><

g, 10 min, 4<=C)
lysis buffer (1% Triton X-100, 50 mM
Tris-HCI, Complete-EDTA plus)
1
(20,400><rpm, 30 min,
4<=C)

(BSA) BCA
Assay Kit (Takara Bio)

2 > SDS-polyacrylamide gel
electrophoresis (SDS-PAGE) sample buffer (Atto

Co.) 5
(5)
BCA Assay Kit cell lysate
cell lysate
0.5pg/ L lysis
buffer 2 5
SDS-PAGE

(Tris-Glycine gel)
Trans-Blot® SD Cell (Bio-Rad)
PVDF (polyvinylidene difluoride)

(Hybond™-P; GE Healthcare) 2 mA/cm?/hr
2 PVDF 0.5%
(EMD Millipore) Wash buffer
1

4 16 Wash

buffer
horseradish peroxidase conjugated anti-mouse
anti-rabbit 19gG (1:10,000 ; GE Healthcare)
1 Wash buffer
ECL Select™ Western
Blotting Detection Kit (GE Healthcare)
ImmnoStar® LD (Wako)

LAS-4000 (Fujifilm Co.)
Science Laboratory 2003 Image Gauge Version
4.23 (Fuijifilm)

HA (HA124,
1:15,000 , Nacalai Tesque) FLAG
(M2, 1:1,000 , Sigma-Aldrich)
6) AB
medium
AB11-28 BNT77
AB40 C BA27 A
B42 C BCO05
ELISA AB
(7)
SLC39A3  APPsw
1% CHAPSO
APP PS1
Protein G
(Dynabeads, Invitrogen)
SDS-PAGE
PVDF SLC39A3
WB SLC39A3 APP PS1
(8)
PBS 4%
10 0.2% Triton
X-100/PBS 15
Histo
1
Anti-HA-Tag MBL, 1 1000 PBS
2 Alexa 488

goat anti-rabbit IgG H+L conjugate Molecular
Probes, 1 500
VECTASHIELD Mounting Medium with DAPI
Vector laboratories

Biorevo BZ-9000

Keyence PC
(1) SLC39A3
SLC39A3 8
3 4 His-rich
Zn* 4 5
(H180 H206)
Zn2+

ZIP3 2
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2. SLC39A3
SLC39A3
4-

5 (H180 HZ206)

(1)-1 AB42/ABR40

SLC39A3 (C HA ) cDNA  APPsw

A
€} AB42/AB40
( 2
(data not shown) A\
APP-CTF[3 45-42 46-43
(3 4
200 |:| Mock o
s [] SLC39A3-HA tag o
§ 100
§
50
0
AB38 AB40 Ap4a2 AB43
3. SLC39A3 AB38, AB40, A342,
AB43
SLC39A3 (C HA ) cDNA APPsw
AB
38, A340, A342, A343 n=4, **p<0.01:
mock
APP-CTFB
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(1)-2 SLC39A3 APP
SLC39A3 AR

SLC39A3 APPsw

SLC39A3 APP PS1
SLC39A3  APP
SLC39A3 PS1

(5
Anti-APP Anti-PS1
IP: (A8717) (N-19)
1 2 3 4 5 86
(kDa) PR e
48 — == - —
36—
SLC30A3 ——pp = —
T =
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7T WB: Anti-SLC39A3

1,4: 1% CHAPSOTIZLARRRImT TR
2,5: #ik (control 1gG) LEESULESY
31 ¥R (AB717) HEAUKESY
6: ¥ (N-19) HESULRES

5. SLC39A3 APP

SLC39A3 (C HA ) APPsw
APP
PS1 SLC39A3
WB
(1)-3 SLC39A3
SLC39A3
6 SLC39A3
APP
6. SLC39A3
SLC39A3
Alexa
Fluor 488
DAPI
20 pam
(1)-4 Zn SLC39A3 AR
42/A340
N C
SLC39A3 AB42/A340
Zn SLC39A3
7
SLC39A3 FLAG-SLC39A3
AB42/A340
SLC39A3-HA
SLC39A3 C
C
SLC39A3
APP
SLC39A3 APP
Y Y
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7 SLC39A3 Zn*
SLC39A3 AB42/A340
n=3 (mock n=4)
3 3 ELISA

( n=9 mock n=12) *p <0.05
(2) SLC39A3
MYTIL, SPOCKZ, TRIL, VATI
VATIL
, VATIL,
TMEM178, TAGLN

AB

FBS

AB42/AB40

medium
iPS
H4A1-R BHETFREEO
ABEUEYN
Day1l Day2 Day3 Day4
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H4 1-NL 72 24 hr 48 hr 72 hr

BAEET
DHBFE
AB40 (pM)

1 | DMEM + 2% FBS (##2£160%) 597 8.1
2 DMEM + 5% FBS (#H824%60%) 1277 30.6
3 DMEM + 2% FBS (#H#22%30%) 886 5.6
4 | DMEM + 5% FBS (#i#82430%) 968 12.6
5 | Opti-MEM + 2% FBS (#lf2#%60%) 413 7.6
6 | Opti-MEM + 5% FBS (#R24%60%) 905 10.3
7  Opti-MEM + 2% FBS (MiF3#X30%) 1158 10.9
8 | Opti-MEM + 5% FBS (#H2£230%) 1271 11.9
9 DMEM + 10% FBS (#i#24560%) 1047 15.8
10 | DMEM + 10% FBS (###24%30%) 1259 19.5

8. AR

(FBS )

(2)-2 APP AB
AB
data not shown A[RB42/A340
AP
MYTL1 VATI 9
AP
2 1.2 13
AD AR
42/A340 1.5 30
APB42/AB40
AB42/AB40 ratio
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40
n=3 (mock n=4)
3 ( n=9 mock n=12) *p <
0.05, **p < 0.01

2 DNA

Gene Symbol AB4Y/ AB4Y/
AB40 APB40

SCL39A3 . L |m T
Zinc transporter ZIP3 FLAG -
MYILL
Myelin transcription factor 1 1 :—:'CA i (=}
1-like protein G T
SPOCK2 . D -
Testican-2 FLAG =
IRIL
TLR4 interactor with leucine 1 1 i) T
rich repeats FLAG -
VAT1 _ _ HA -
Vesicle Amine Transport 1 FLAG -
VAILL
Synaptic vesicle membrane 1 1 s i o
protein VAT-1 homolog FLAG T
TMEM178 . L | -
Transmembrane protein 178 FLAG T
TAGLN _ _ HA -
Transgelin FLAG =

cDNA



APP AR
MYTIL 2p25.3
1
MYTI1L
VATI 17p21
VAT1
VATIL 16p23. 1
AD

(genome-wide association

study, GWAS) VATIL
VATI DNA
AB
42/AB40
MYTLL VATL AR42/AR40
4
APP
AR AB42/AB40
28
2016 5
14 15
. 33
2015 11 26 28
2015/ 23

2015

. iPS
. JST-
[ iPS
] JST-CRESTIiPS ]
2015 2 23
24 ( )
2014 11 15
. iPS
( ) 2014
4 19
. iPS A
B42/AB340
. iPS iPS 3
2014 2014 1
14 15
AB40 AB42
. 86
2013 9 11 13
0
o 0
o 0

http://www.ph.nagasaki-u.ac.jp/lab/biotech/in
dex-j.html
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