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Functional analysis of Smek2 which regulates metabolisms of three major
nutrients
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The aim of this study is to analyze the function of the Smek2 gene, which
was identified as one of the causative genes for diet-induced hypercholestereoemia in exogenous
hypercholesterolemic (ExHC) rat. To achieve this aim, we tried to creat Smek2 knockout rats using
the CRISPER/Cas9 system and to establish an in vitro Smek2 overexpression system. While we did not
achieve to create Smek2 knockout rats due to technical problems, we succeeded in constructing a
vector for an overexpression system to conduct an overexpression experiment with human neuroblast
cells. As a result, overexpression of Smek2 decreased the amount of amyloid B contained in the cell

culture supernatant. This suggested that Smek2 may control suppressively amyloid-B production in
the brain. This result may bring new developments to Alzheimer®s disease research.
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Smek2 Suppressor of mekl, homolog 2
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Smek2
Smek2
3.1 Smek2
ExHC BN total RNA cDNA
NCBI http://www.ncbi.nlm.nih.gov/gene
F GCTTACTCGAGACCATGTCGGATACACGGCGGCG, R
GCTCACTGGATCCCCATGTGTTGGGAATCCCTC Smek2
PCR pSF-CMV-Amp OXF #OG2
Xhol BamHI-HF
pSF-CMV-Amp
JM109
3.2 McA-RH 7777 Smek?2
10%(v/v) FBS DMEM 1.0g/l
70~90 % 48 10%(v/v) FBS
DMEM 2.0g/L 3.2x10° cells/ml
12 well 24 well plate 24
HilyMax 342-91103 31 Smek2
24
MRNA real-time RT-PCR
GC-MS
33 SH-SY5Y Smek2
6 well plate 96 well plate 70  confluent
1.5ml 60
ul HilyMax 342-91103 10 pl plasmid (
Smek2 )2 pg
15 plasmid-lipid complex well
24 DMSO
27-hydroxycholesterol 1 uM DMSO
0.1vliv 0.2 ul

24
B Human/Rat B Amyloid(42) ELISA Kit Wako ( )



34

32 3.3 10
500 pl 2:5:2
500 pl 0.05 mg/ml  2-Isopropylmalic acid (Sigmanteiso-Aldrich)
100 pl 10 37°C 30 4°C 14000
rom 10 600 pl 400 pl
4°C 14000rpm 10 600 pl
20 mg/ml (Sigmanteiso-Aldrich)- (
) 80 ul 20 30°C 15
90 N-Methyl-N-trimethylsilyl-
trifluoroacetamide ( MSTFA, Sigmanteiso-Aldrich) 30 ul 37°C
10 60 GC
lul  GC/MS
Quality Control (QC)
QC
[GC-MS ]
GC-MS GCMS-QP2020 InertCap 5SMS/INP 2-1sopropylmalic acid
80°C — 330°C(15 °C/min) 230°C 1ul
Split 25.0 80-330°C (15 °C/min)
1.12 mi/min  1F( ) 250°C 200 °C
70V m/z 85-500 Scan 10000 u/sec

3.5 min~24.0 min

GCMSSolution ( ) NetCDF MetAlign
https://www.wur.nl/en/show/MetAlign-1.htm
Aloutput (BMC Bioinformatics, 2011, 12(1), 131.)

QC
LOWESS Bioinformatics, 2014, 30(16), 2379-2380.  MetAlign
Aloutput ES|
https://sites.google.com/site/esitomonokai/
DC™ Bio-Rad
34
8 10 SD F344 1 LH-
RH ([des-Gly10, D-Ala6]-LH-RH
) 200pl 52 54 PMSG (
) 450190 ) AIS( )
100 pl 48 hCG (
1000 ) 200 pl (100 ) hCG 14
17 6.cm 300 ul  HTF
(ARK Resource Co.) (SIGMA) 37°C
( )0.15
mg/kg ( ) 2mg/kg
( ) 2.5mg/kg 1009 0.25
ml)
HTF
HTF 37°C 1
5 10 pl
37°C CHOPCHORP (https://chopchop.cbu.uib.no/)
gRNA
1.25ul  Duplex Buffer 1.5 ul 95°C 5 5 10 2
Cas9 5 4°C 4 6
( ) HTF
3 4
opti-MEM (Thermo Fisher Scientific)
2 3 gRNA Cas9

Super Electroporator NEPA21 Typell In Vitro & In Vivo Electroporation (NEPA GENE
) (Impedance) 0.5kQ
opti-MEM



KSOM (ARK Resource Co.)
2 3 37°C 1
M2 (SIGMA)

M2 15
(Meiji Seika
)
35
3 Dunnett’s-test 2 Student’s t-test
42 p<0.05
p<0.10
4.1 Smek2
BN ExHC 10bp Smek2
250 Smek2 mRNA 5 Pfkl mRNA
4.2 McA-RH 7777 200 179
Smek2 5 B
McA-RH7777 Smek?2 £ £
Smek2 mRNA 179 0 -
Ty p— LRW R %«'Mg'g’;iﬁb Dmfﬁf-gt_! t
Smek?2 2. v FIFBRRICH T Bsmek2 BRRBOEBLFRREENEL
Pkl mMRNA 250 c-fos MRNA o c-JUN U v ER(LR
Smek2 * 18
Pk E > 5 .
Ptk AP-1 é; % 12
c-fos £ o
c-Jun R £ o
-2 o 04
c-fos mMRNA 02
c-Jun Wy x—  EWH ERE * ey p— FEB  OEFEE
RT-PCR C-fOS MmRNA means £SEM, n=5, *; P< 0.05 by Dunnet’s t-test.
Smek2 X 3. EEREEFAP-1OBEEFDsmek2 BRIRIC L 2Z(L
Smek2
c-JUN
Smek2 AP-1
PFKL AP-1
c-fosmRNA c-JUN
SMEK?2 PP4
Smek2 o # * *
2| :5 & * &
13 O
mRNA et 3
g6t i
g M
2t ;5 |
Smek2 Z, |
Smek2 ¢ & ¢ F W «é”%\% M v“?\ o
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means £SEM, n=5, *; P < 0.05 by Dunnet’s t-test.
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4.3 SH-SY5Y Smek2
SH-SY5Y Smek2 25 Smek2 mRNA
Smek2 MRNA o * 10
19 Smek2
SH-SY5Y pa2
2 .%‘5 1.00
p42 27- ™
hydroxycholesterol ( 27-OH ) 1 uM N —
means = SEM, n =5, *; P < 0.05 by Student’s t-test.
27-OH p42 5. b MEHEFMIICH TS
Smek2 Smek2 BFIFE
SH-SY5Y B42
( ) S B 2 7 56 Amyloid-B in cell culture supernatant
’ 0.96 two-way ANOVA
1.00 | s
_— 270H 0.247
>§ 0.80 0.69 Smek2 0.011
:Q 270H x Smek2 0.396
< 0.60
by 038 0.41
datanot shown _g 0.40
3 0.20
0.00

15(8), 1460-1470.
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