(®)
2017 2018

HDL Causal SNP

Search and functional analysis of causal SNPs regulating blood HDL level
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For the purpose of searching causal SNPs which regulate blood HDL level, the
TFEL scan method was used to analyze SNPs in the promoter region of apoAl. First, a reference
sequence of the promoter region was inserted into one of two different luciferase reporter vectors
and a sequence having only one SNP in the same region was inserted into the other vector. These
vectors were co-transfected into human cell lines to evaluate the ratio of luciferase activity.
Next, the TFEL scan method was used to identify transcription factors that bind to SNPs selected by
screening.



DTC Direct-to-Consumer Genetic Testing

GWAS
lead SNP
causal SNP
causal SNP
FANTOM 5
GWAS lead SNP
causal SNP
HDL
HDL
A-1 apoAl
apoAl SNP causal
SNP 2
SNP 1
Transcription Factor Expression Library
TFEL causal SNP DNA
1 2

D ’ Nutrigenomics Research Group

BT AT L KDONAYA—EFANTOM 1/2/3

FANTOM-1 FANTOM-2 FANTOM-3
21,076 clones 39,694 clones 103,000 clones
X A genome-wide and nonredundant

mouse transcription factor database.
RIKEN TFdb Kanamori M, etal. BBRC 322:787,2004.

1588 clones
! 3%
pcDNA3A~EE# X
(BBEANOAYE— — A2 —5—THIRERY A MTE - SBELFE)
Yahagi N, Takeuchi Y Unpublished data

1 TFEL
“j Nutrigenomics Research Group

Jara—j

$0AE 293 cells
48 well-plate

Repoter plasmid + TFEL clones

3 TFELERUL 33 o-
=% (TFEL scan)

1RRD—=25:
TFEL clones%10 cloneEIZF—ILLT=4 IW—7, EtH{4160

4 W—FI=2 U TCLuciferase assayZ fE{T

2RRD) ==Y

1TRRY)—= G CERBEDLJITBED YT ILIZDONT
{& Rl IZLuciferase assayZx 1T

2 TFEL scan



apoAl SNP causal SNP

TFEL scan causal SNP DNA
apoAl 3
R ’ Nutrigenomies Reseatch Group
8.0 - N
[
70 +
6.0 ﬁf
'é 50 |
(--§
~ 40 |
é 30 | — =
® 20 - &
oy H\
00 o o« o o « o «©
6|2 ? 512162
35 35 o 3
10 MOI | 30 MOI | 100 MOI | 300 MOI
*p<0.05
3 HepG2

HepG2

GFP
TFEL#1193  apoAl

Murayama Y, Yahagi N, Takeuchi Y, Aita Y, Mehrazad Saber Z, Wada N, Li E, Piao X,
Sawada Y, Shikama A, Masuda Y, Nishi-Tatsumi M, Kubota M, lzumida Y, Miyamoto T,
Sekiya M, Matsuzaka T, Nakagawa Y, Sugano Y, Iwasaki H, Kobayashi K, Yatoh S, Suzuki
H, Yagyu H, Kawakami Y, Shimano H. Glucocorticoid receptor suppresses gene expression
of Rev-erba (Nrldl) through interaction with the CLOCK complex. FEBS Lett 593:
423-432, 2019.

DOI: 10.1002/1873-3468.13328

Piao X, Yahagi N, Takeuchi Y, Aita Y, Murayama Y, Sawada Y, Shikama A, Masuda Y,
Nishi-Tatsumi M, Kubota M, lzumida Y, Sekiya M, Matsuzaka T, Nakagawa Y, Sugano Y,
Iwasaki H, Kobayashi K, Yatoh S, Suzuki H, Yagyu H, Kawakami Y, Shimano H. A candidate
functional SNP rs7074440 in TCF7L2 alters gene expression through C-FOS in
hepatocytes. FEBS Lett 592: 422-433, 2018.

DOI: 10.1002/1873-3468.12975

Sawada Y, lzumida Y, Takeuchi Y, Aita Y, Wada N, Li E, Murayama Y, Piao X, Shikama
A, Masuda Y, Nishi-Tatsumi M, Kubota M, Sekiya M, Matsuzaka T, Nakagawa Y, Sugano
Y, lwasaki H, Kobayashi K, Yatoh S, Suzuki H, Yagyu H, Kawakami Y, Kadowaki T, Shimano
H, Yahagi N. Effect of sodium-glucose cotransporter 2 (SGLT2) inhibition on weight
loss is partly mediated by liver-brain-adipose neurocircuitry. Biochem Biophys Res
Commun 493: 40-45, 2017.

DOI: 10.1016/j.bbrc.2017.09.081

Nishi-Tatsumi M, Yahagi N, Takeuchi Y, Toya N, Takarada A, Murayama Y, Aita Y, Sawada
Y, Piao X, Oya Y, Shikama A, Masuda Y, Kubota M, lzumida Y, Matsuzaka T, Nakagawa
Y, Sekiya M, lizuka Y, Kawakami Y, Kadowaki T, Yamada N, Shimano H. A key role of
nuclear factor Y in the refeeding response of fatty acid synthase in adipocytes.
FEBS Lett 591: 965-978, 2017.

DOI: 10.1002/1873-3468.12620

TFEL scan apoAl SNP . 61
, 2018.






