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The human ABO blood group system is important in blood transfusion. However,

the mechanisms regulating ABO gene expression remain obscure in epithelial cells. On the basis of
DNase I-hypersensitive sites and histone modifications in and around ABO in epithelial cells, we
prepared reporter plasmids including a putative enhancer downstream from ABO. Subsequent luciferase
assays indicated a novel positive regulatory element (+22.6-kb site) in an epithelial cell-specific
manner. Expression of ABO and B-antigen was reduced in gastric cancer KATOIIIl cells by biallelic
deletion of the site using the CRISPR/Cas9 system. Electrophoretic mobility shift assay and
chromatin immunoprecipitation assay demonstrated that the site bound to an epithelial cell-specific
transcription factor EIf5. ELF5 knockdown with shRNA reduced both endogenous transcription from ABO
and B-antigen expression in the cells. ABO expression seems to be dependent upon an enhancer bound
by EIf5 in epithelial cells.

ABO



ABO

ABO 20
1960 1980
1990 ABH
cDNA
ABO

ABO

ABO

+5.8-kb site

ABO

+5.8-kb site

GATA-1/2 RUNX1

ABO

iPS
iPS
ABO
ABO

DNase | hypersensitive site(DHS)

ABO
ABO
100-kb DHS
2.6-kb +22.6-kb site
CRISP/Cas9
+22.6-kb site
PCR
+22.6-kb site
EIf5 ChlP
shRNA EIf5
PCR
+22.6-kb
site

+22.6-kb site

ChlIP
+22.6-kb site  EIf5
EIf5
ABO
+22.6-kb site
EIf5
24

1.

Sano R, Nakajima T, Takahashi Y, Kubo
R, Kobayashi M, Takahashi K, Takeshita
H, Ogasawara K, Kominato Y. Epithelial
expression of human ABO blood group

gene is dependent upon a downstream



regulatory element functioning through an

epithelial cell-specific transcription factor,

Elf5. J Biol Chem. 291.
2016.22594-22606. doi:
10.1074/jbc.M 116.730655

Nakajima T, Sano R, Takahashi Y,
Watanabe K, Kubo R, Kobayashi M,

Takahashi K, Takeshita H, Kominato Y.
ABO alleles are linked with haplotypes of
an erythroid cell-specific regulatory
element in intron 1 with a few exceptions
attributable to genetic recombination. VOX
Sang. 110. 2016. 90-92. doi:
10.1111/vox.12312

Isa K, Yamamuro Y, Ogasawara K, Yabe R,

Ogiyama Y, Ito S, Takahashi Y, Kominato

Y, Sano R, Uchikawa M. Presence of
nucleotide substitutions in the ABO
promoter in individuals with phenotypes
A; and B;. Vox Sang. 110. 2016.
285-287. doi: 10.1111/ vox.12363
Yazawa S, Takahashi R, Sano R, Mogi A,
Saniabadi AR, Kuwano H, Asao T.
Fucosylated  Glycans in  al-Acid
Glycoprotein for Monitoring Treatment
Outcomes and Prognosis of Cancer Patients.
PL0OS One 2016. 11. e0156277.
doi: 10.1371/jour nal.pone.0156277
Fujihara J, Kimura-Kataoka K, Sano R,
Kominato Y, Takeshita H. Association of a
single-nucleotide polymorphism (rs6180) in
GHR gene with plural tissue weight. J
Genet. 95.2016. 189-92. Doi
Takahashi Y, Sano R, Takahashi K,

Kominato Y, Takei H, Kobayashi S,

Shimada T, Tokue H, Awata S, Hirasawa S.
Use of postmortem coronary computed
tomography angiography with
water-insoluble contrast medium to detect

stenosis of the left anterior descending

10.

11.

artery in a case of sudden death. Leg Med.
19. 2016. 47-51. doi:
10.1016/j .legalmed.2016.02.003
Takahashi Y, Sano R, Kominato Y, Kubo
R, Takahashi K, Nakajima T, Takeshita H,

Ishige T. A case of sudden unexpected
infant death involving a homozygotic twin
with the thermolabile CPT2 variant,
accompanied by rotavirus infection and
treatment with an antibiotic containing
22. 2016.
10.1016/

pivalic acid. Leg Med.
13-17. doi:

j-legalmed.2016.07.005
Kuninaka H, Takahashi Y, Sano R,
Takahashi K, Kubo R, Kominato Y, Takei

H, Kobayashi S, Shimada T, Tokue H,
Awata S, Hirasawa S. Use of postmortem
computed tomography angiography to
detect vascular injuries accompanying
skull base fracture. Leg Med. 23.
2016. 55-58. doi: 10.1016/
j-legalmed.2016.09.008

Murayama M, Takahashi Y, Sano R,
Watanabe K, Takahashi K, Kubo R,

Kuninaka H, Kominato Y.
Characterization of five cases of suspected
bathtub suicide. Legal Medicine.

13. 2015. 576-578.
doi:10.1016/j.legalmed.2015.07.005
Tokue H, Takahashi Y, Hirasawa S,Awata
S, Kobayashi S, Shimada T, Tokue A,

Sano R, Kominato Y, Tsushima Y.

Intestinal obstruction in a mentally
retarded patient due to pica. Ann Gen
Psychiatry. 14.2015.22. doi:
10.1186/s12991-015-0060-4

Fujihara J, Yasuda T, lida R, Ueki M,

Sano R, Kominato Y, Inoue K,

Kimura-Kataoka K, Takeshita H. Global

analysis of genetic variations in a 56-bp



12.

13.

14.

15.

16.

variable number of tandem repeat
polymorphisms  within  the human
deoxyribonuclease I  gene. Legal

Medicine. 17. 2015. 283-286.
doi:10.1016/j.legalmed.2015.01.005

Watanabe K, Takahashi Y, Sano R,

Nakajima T, Kominato Y, Kobayashi S,
Shimada T, Takei H, Awata S, Hirasawa S.
Brain fragility can be estimated by its
putative signs on postmortem computed
tomography. Legal Medicine.
17.2015.98-101.
doi:10.1016/j.legalmed.2014.10.008

Sano R, Kuboya E, Nakajima T,
Takahashi Y, Takahashi K, Kubo R,
Kominato Y, Takeshita H, Yamao H,
Kishida T, Isa K, Ogasawara K, Uchikawa
M. A 3.0-kb deletion including an
erythroid cell-specific regulatory element
in intron 1 of the ABO blood group gene
in an individual with the B, phenotype.
Vox  Sanguinis. 108.
2015.310-313. doi: 10.1111/vox.12216
Sano R, Nogawa M, Nakajima T,
Takahashi Y, Takahashi K, Kubo R,
Kominato Y, Yokohama A, Tsukada J,
Yamao H, Kishida T, Ogasawara K,
Uchikawa M. Blood group B gene is
barely expressed in in vitro erythroid
culture of B,,-derived CD34" cells without
an erythroid cell-specific regulatory
element. Vox Sanguinis. 108.2015.
302-309. doi: 10.1111/vox.12220

. ABO

Am A3
B3 . DNA
23.2015.103-107.
Sano R, Takahashi Y, Nakajima T, Yoshii
M, Kubo R, Takahashi K, Kominato Y,

17.

18.

19.

20.

Takeshita H, Yasuda T, Tsuneyama H,
Uchikawa M, Isa K, Ogasawara K: ABO
chimerism with a minor allele detected by
the PNA-mediated PCR clamping method.
Blood Transfusion. 12. 2014.
431-434. doi: 10.2450/2014.0162-13
Takahashi Y, Isa K, Sano R, Nakajima T,
Kubo R, Takahashi K, Kominato Y,
Michino J, Masuno A, Tsuneyama H, Ito S,
Ogasawara K, Uchikawa M: Presence of
nucleotide substitutions in transcriptional
regulatory elements such as the erythroid
cell-specific enhancer-like element and
the ABO promoter in individuals with
phenotypes A; and Bj;, respectively. Vox
Sanguinis. 107.2014.171-180.
doi: 10.1111/vox.12136

Takahashi Y, Isa K, Sano R, Nakajima T,
Kubo R, Takahashi K, Kominato Y,
Tsuneyama H, Ogasawara K, Uchikawa
M: Deletion of the RUNX1 binding site in
the erythroid
of the

cell-specific

ABO gene

regulatory
element in two
individuals with the A, phenotype. VOX
Sanguinis. 106.2014.167-175.
doi: 10.1111/vox.12077

Takahashi Y, R, Nakajima

T, Kominato Y, Kubo R, Takahashi K,

Sano

Ohshima N, Hirano T, Kobayashi S,
Shimada T, Tokue H, Awata S, Hirasawa S,
Ishige T: Combination of postmortem
mass spectrometry imaging and genetic
analysis reveals very long-chain acyl-CoA
dehydrogenase deficiency in a case of
infant death with liver steatosis. Forensic
Science International. 244.
2014. e34—e37.
doi:10.1016/j .for sciint.2014.08.031

Yazawa S, Yokobori T, Ueta G, Ide M,
Altan B, Thongprachum A, Nishimura T,



21.

22.

23.

24.

Nakajima T, Kominato Y, Asao T,
Saniabadi AR, Furukawa K, Kuwano H,
Le Pendu J, Ushijima H: Blood group
substances as potential therapeutic agents
for the prevention and treatment of
infection with noroviruses proving novel
binding patterns in human tissues. PL0OS
ONE. 9.2014. ¢89071. doi:
10.1371/jour nal.pone.0089071
Ueki M, Kimura-Kataoka K, Takeshita H,
Fujihara J, Iida R, Sano R, Nakajima T,
Kominato Y, Kawai Y, Yasuda T.
Evaluation of all non-synonymous single
nucleotide polymorphisms (SNPs) in the
genes encoding human deoxyribonuclease
I and I-like 3 as a functional SNP
potentially implicated in autoimmunity.
FEBS Jounal. 281.2014.376-390.
doi: 10.1111/febs.12608
Hata Y, Mori H, Tanaka A, Fujita Y,
Shimomura T, Tabata T, Kinoshita K,
Yamaguchi Y, Ichida F, Kominato Y,
Ikeda N, Nishida N. Identification and
characterization of a novel genetic
mutation with prolonged QT syndrome in
an unexplained postoperative death.
International Journal of Legal Medicine.
128.2014.105-115.  doi:
10.1007/900414-013-0853-4
Murakami T, Tajika Y, Ueno H, Awata S,
Hirasawa S, Sugimoto M, Kominato Y,
Tsushima Y, Endo K, Yorifuji H: An
integrated teaching method of gross
anatomy and computed tomography
radiology. Anatomical Science and
Education. 7.2014.438-449.
doi: 10.1002/as2.1430

ABO
GATA
B B,
DVA 22. 2014.
109-113.
32
. ABO
DNA 25
2016.12.2
CT
85
2016.10.29
, . ABO
100
2016.6.17
CT
100
2016.6.17
, . ABO
ABO
100
2016.6.17
. ABO
64

2016.4.29




7. , , )
, . ABO
Bs . 64
2016.4.29
8. , , y
10 @
KOMINATO YOSHIHIK!
2016.3.12 0 0 YOS 0
0. - 30205512
@
84
SANO RIE
.2015.10.24
10. 70455955
Bm YOICHIRO TAKAHASHI
B
50640538
CD34
©)
DNA
24 . 2015.11. 20
11.
ABO
DNA
24 . 2015.11. 20
21




