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DevelopT?nt of pregnancy hypertension model using human placental trophoblast
stem cells
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Recently, social stress and advanced maternal age have increased the
frequency of perinatal complications including pregnancy-induced hypertension (PIH) and complete
hydatidiform mole (CHM). However, the causes and effective treatments are still unclear. We have
succeeded on establishing the human trophoblastic stem cells (TS cells), which show similar cell
properties and gene expressions to those of corresponding primary trophoblast cells. In this study,
we aim to establish disease TS cells as a PIH and CHM placenta model. We succeeded in establishing
in vitro CHM model, which was higher proliferative. Next, we purified the undifferentiated
trophoblast cells from the placenta tissues of second and third trimesters of pregnancy. Under the
same culture conditions of human TS cells, we made disease TS cells. However, the cell properties
and gene expressions were different from those of PIH placenta.

HDP



HDP

TS
@
10 HDP 6
HDP
FACS CT
>95%

2 TS

TS TS TS

EVT ST FACS
1 TS ”

3

TS poly(A) RNA RNA-seq

50 million SNP TopHat

GATK

4
DNA H3K4me3, H3K27ac,
H3K27me3
1 TS
(P12) TS-Mole (P15)
CT TS
TS 1
CT TEAD CDHI ITGA6
H19 CDKNIC
2 1 Mole
TS TS

WNT TS



Wnt
HPD
TS
TS
TS
2 CT
CT
EVT ST 3
CT
EVT
ST
CT FACS 95
3 TS
CT
CT TS
ST EVT
3 72
5
4 TS
CT TS
EVT ST
CT ST
CT
6

EVT

~ e PEG
® MEG
<@ -
2
. ol H19
— __','_.‘ P '.' .
! t CDKNIC
S
o - 0.0 S
T - T I T
[1} 5 10 15
log2 (FPKM+1
TS 92 ( )
2
TS-Mol
1.E+14 S Ol€
1.E+12 -
1.E+10 -
1.E+08 -
TGFB inhibitor (-)
1.E+06 EGF () —_ N
1E+04 T T T T T T T T T
0 4 8 12 16 20 24 28 3
3 Wnt TS-Mole
: Isotype * Enriched
§ 0.3% & 98.9%
nIsc:t;lpe cor;tr‘:ol (Raltml‘gG2a)‘s P 61;49f
4 CT
TS( CT ) TS(CT )
Duinngtime: 24hr Doubling time:  72hr
5 TS
3 4
2 4
1
0 -

BRDT DPPA4 SOHLH2 ZFP42
6 TS

MyC

TP53




5 TS DNA
CT TS
100 100
DNA 80 — 80
o | III ‘HI
0 : . 0 H"\:" HHHHH e
: 58 ZEEEZEEZEEEE
7 TS DNA
EFL5
INSL4 DNA
TS
TS
EFL5
7 CT TS

7
Hattori H, Kitamura A, Takahashi F, Kobayashi N, Sato A, Miyauchi N, Nishigori H, Mizuno
S, Sakurai K, Ishikuro M, Obara T, Tatsuta N, Nishijimal, Fujiwaral, Kuriyama S, Metoki H,
Yaegashi N, Nakal K, Arima T; Japan Environment & Children’s Study Group. The risk of
secondary sex ratio imbalance and increased monozygotic twinning 1 after blastocyst transfer:
data from The Japan Environment and Children’s Study. Reproductive Biology and
Endocrinology. 17(1):27, 2019. doi: 10.1186/s12958-019-0471-1.

Hattori H, Hiura H, Kitamura A, Miyauchi N, Kobayashi N, Takahashi S, Okae H, Kyono K,
Kagami M, Ogata T, Arima T. Association of four imprinting disorders and ART. Clinical
Epigenetics. 11(1):21, 2019. doi: 10.1186/s13148-019-0623-3.

Dodo M, Kitamura H, Shima H, Wati S, Ota N, Chiba H, Okae H, Arima T, Igarashi K,
Koseki H, Sekine H, Motohashi H. Lactate Dehydrogenase C Is Required for the protein

Expression of a Sperm-specific Isoform of Lactate Dehydrogenase A. The Journal of
Biochemistry [Epub ahead of print]

Okae H, Toh H, Sato T, HiuraH, Takahashi S, Shirane K, Kabayama 'Y, Suyama M, Sasaki H,
Arima T. Derivation of Human Trophoblast Stem Cells. Cdl Sem Cdll. 22(1):50-63. 2018.
doi: 10.1016/j.stem.2017.11.004.

Sugimura S, Kobayashi N, Okae H, Yamanouchi T, MatsudaH, Kojima T, Ygjima, Hashiyada
Y, Kaneda M, Kan S, Imai K, Tanemura K, Arima T, Gilchrist RB. Transcriptomic signature
of the follicular somatic compartment surrounding an oocyte with high developmental
competence. Scientific Reports. 7(1):6815, 2017. doi: 10.1038/s41598-017-07039-5.

Hiura H, Hattori H, Kobayashi N, Okae H, Chiba H, Miyauchi N, Kitamura A, Kikuchi H,



10.

11.

Yoshida H, Arima T. Genome-wide microRNA expression profiling in placentas from
frozen-thawed  blastocyst transfer.  Clinical Epigenetics  9:79. 2017. doi:
10.1186/s13148-017-0379-6.

Kobayashi N, Miyauchi N, Tatsuta N, Kitamura A, Okae H, HiuraH, Sato A, Utsunomiya T,
Yaegashi N, Nakai K, Arima T. Factors associated with aberrant imprint methylation and
oligozoospermia. Scientific Reports. 7:42336. 2017. doi: 10.1038/srep42336.

11
, . 14 TS
. (2019)
63 ART
(2018)
70
2018
25
2017
62 L
L 2017
35 ART
2017
53 ART
2017
44 PCB -
2017

Okae H. Arima T. International Symposium on Epigenome 2019 Derivation of Human
Trophoblast Stem Cells from Blastocysts and Villous Cytotrophoblast Cells.  Tokyo.Japan.
(2019)

Alvarez. AS, Koza K, Chakraborty D, Igbal K, Varberg KM, Brachova P, Okae H, Arima T,
Schumann GG, Burns KH, Soares MJ. KEYSTONE SYMPOSIUM 2018 Transposable
element expression in placental development New Mexico, USA. 2018)

IHEC Science Days & Annual Meeting 2017 Derivation of Human Trophoblast Stem Cells
from Blastocysts and Villous Cytotrophoblast Cells ~ Arima T, Okae H, Takahashi S. Berlin,
Germany. 2017)

10
, , . . Science and Practice
1 . . 246-255. 2019.
Hattori H, HiuraH, Kobayashi N, Takahashi S, Okae H, ArimaT. Therapeutic approaches to
imprinting diseases. Epigenetics in Human Disease, Second Edition. Academic Press.
6:861-876. 2018
: . : : . 36(8):1375-1378.

2018.5



DOI: 10.7875/first.author.2018.004. 2018.1.10
5. .ART . 53 5
. 1520-1522. 2018.3

6' H H
84(1): 64-68 , 2017.12.16
7.
AYUMI
263(4):322-327, 2017.10.28
8.
48 , 71-75 2017.8.31
9. Miyauchi N, Kitamura A, Hiura H, Okae H, Kobayashi N, Hattori H, Takahashi S, Arima T.
Epigenetic Alterations in Human Sperm. Handbook of Nutrition, Diet, and Epigenetics.
Springer Nature. 1-16. 2017.6.
10.

Pharma Medica 34(4): 47-51 2016



