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Abstract

RREEZEORZLRMEBETHSY, EFLBPWELTAVSHBN VA ZYREENERUE
RBEDKREZEL., SRALL EREFRMREIBEMPEL TOREIERLET. FHNZ AKR—
Z—=MArMR TN IA—ARSZVAR—2—Clutl, 7I/BRNZVAR—Z—Lat1x &, BEETHE
LTHREBEMICHRRAIZDNTVAR—2—, BMAREZEELID LTHEOHEEZFTITS L
Rt hadcehrs, EZzBATHREBAMICE<BEEFRRIZ—FH. TOREBEMICHTSH
B THZECFERMEL. BTTa e L. RBREREXOATOLZMEL, SERE ©WDHE
BTHH, MHRELIFEMEL ERAREBMERICRRT ZEEFOMBTICE., single cell RNA
seqikEIA KV, FI T, #IRI.5~14.5H B X Afa#Esingle nuclei RNA-seq7— A ( Marsh B et
al., Elife.3;9:e60266 (2020) ) IC& W TERMAREEMIZE 1B (SynT) B KT HE2E(SynT2)ICEHH
R93BEFE. ENEIRG~IERBOMAZSDEICE T BHRNA-seqT— % ( Okae H et al., Cell
Stem Cell. 22:50-63 (2017) ) »* S ERAREFRMARICESRAL TV 3 ELFEHEL. WEICH
BLTERAREBEERICRENCRAIZECFOS S, REREMICH (T2 HEN TR
BT AR—BZ—ZRV)IAAE, TOFER, Slc26a7& T I /BNTF 2 AR—R—SIc7a2Zz R i
Lo NUASIC26a7NDRHRIBAR I X—EER L., Slc26a7RBMIZH RO Y I ARRBEBEA VL
western blottinglZ &k 2 TSIc26a7D X NIV RBEHEMTL =, £z, Slc7a2lC 2V TR, YT ARk
BERAVEEEREZTV. SynT1/2BICFKIR T Bconexin26® & U'SynT2IZFIH % SIc6a13& D
HEBIZL>2T, EREREEMARICS T2 NIORBENF RBRE NI,

Placentas exhibit significant interspecies variation, but mice and rats are used as model animals
having discoidal placentas similar to humans, with syncytialized trophoblast cells as the barrier.
Transporters commonly expressed at the placental barrier among species are considered to have
essential functions to keep the fetal environment healthy, e.g., the efflux transporter Mdr1, the
glucose transporter Glut1, and the amino acid transporter Lat1. This study aims to find transporters
that regulate the fetal environment by localizing the placental barrier (syncytiotrophoblast) but
whose functional expression is novel in the syncytiotrophoblasts. We used RNA-seq data to find
the transporters concentrated in the syncytiotrophoblast of humans and rats. Although the placenta
comprises various heterogeneous cells, single-cell RNA-seq is unsuitable for analyzing genes
expressed in syncytiotrophoblasts because they are fused. Therefore, we analyzed single nuclei
RNA-seq data at gestational days 9.5-14.5 mice (Marsh B et al., Elife.3;9:€60266 (2020)) to find
genes highly expressed in syncytiotrophoblast layer 1 (SynT1) and layer 2 (SynT2) of the mouse
placenta. Furthermore, genes highly expressed in the syncytiotrophoblast of human 6 to 9
gestational week placenta were extracted from RNA-seq data (Okae H et al., Cell Stem Cell.
22:50-63 (2017)). By merging these data, an iodide transporter, Slc26a7, and an amino acid
transporter, Slc7a2, were identified as genes enriched in both human and mouse
syncytiotrophoblast and whose functions at the placental barrier are unknown. We generated an
expression vector for Slc26a7 and analyzed the protein expression of Slc26a7 by western blotting
using Slc26a7-expressing Cos-7 cells and mouse placental tissue. With respect to Slc7a2,
immunohistochemical staining of Slc7a2 using mouse placenta was performed, and co-localization
with conexin26 (expressed between SynT1/2) and Slc6a13 (expressed in SynT2) was analyzed.
These results suggested the protein expression of SIc7A2 in syncytiotrophoblasts.
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Exploration of syncytiotrophoblast-concentrated transporters that regulate fetal environments
1. HREREEDOHRE
PR IITBEDKRERERTHED. ETILEME LTHVWSLNEYIR - Ty MIbE MERAUBREEDKREZE L.
ARAEL L RERMBRABEME LTOREEZRLY., BNV RAR—49—Mdr1 72— SV RK—
& —CGlutl, 7T /BN YV RAR—4%—Lat] &, BREITHEL CTHREBMICKETZ NSV AR—9—& RBRER
R ERLT 2 LETHAOKEZETHEREINDZIEHD, BEZBATHREBEMICEZKEGFRETSZ—H. €
DORBEAMICH T OMENTRRERF2HMEL. BT s Lk, BBEEADATOLGMREIOEBHREND
g2z CTH 2N, MIERALIME L -EREREBEMBICKIET 2 EEFOEITICIE. singlecellRNA-seqlZEHM 7L,
ZZ T, HIR9.5~14.5B B~ A% single nuclei RNA-seq7—% (Marsh B et al., Elife.3;9:60266 (2020))
IKEWTERERERMIEETE(SYnT) B LUB2B(SynT2)ICERE Y 2 EEFE. £ MEIR6~IBREDHMESD
[E - 51+ B2RNA-seq7—% (Okae H et al., Cell Stem Cell. 22:50-63 (2017)) I SEBRARBEMEICESRIELT
W2EGRFZHE L. WREICHE L TARARERMRICREBENICRIRT 28R FD O 5. REREAMICH T HHEED
REAZRHRR N 5 Y A R—9 — %R VIAAT, ZTDFER. Slc26a7& 7 I /BN AR—4—SIc7a2%x=RH L 7=,
Y RSIc26a7TDHRIIR I —%EHK L. Slc26a7RIRMIES L '~V REEEMER % B L /-western blottinglZ & o
TSIc26a7D Y VIR FKIBERIT L=, F/. Slc7a2icD2WVWTIE. Y RABBEAVEREREEITWV, SynT1/2
RICHIRT Bconexin26d L USynT2ICHKIR T BSIc6al13& DHPEBEICK > T, ABFARBEMBEICS T2V /Y
FIENTEBI NI,

2. MRABRREEOHE (F:R)

Placentas exhibit significant interspecies variation, but mice and rats are used as model animals having
discoidal placentas similar to humans, with syncytialized trophoblast cells as the barrier. Transporters
commonly expressed at the placental barrier among species are considered to have essential functions to keep
the fetal environment healthy, e.g., the efflux transporter Mdr1, the glucose transporter Glut1, and the amino
acid transporter Lat1. This study aims to find transporters that regulate the fetal environment by localizing the
placental barrier (syncytiotrophoblast) but whose functional expression is novel in the syncytiotrophoblasts. We
used RNA-seq data to find the transporters concentrated in the syncytiotrophoblast of humans and rats.
Although the placenta comprises various heterogeneous cells, single-cell RNA-seq is unsuitable for analyzing
genes expressed in syncytiotrophoblasts because they are fused. Therefore, we analyzed single nuclei RNA-seq
data at gestational days 9.5-14.5 mice (Marsh B et al., Elife.3;9:e60266 (2020)) to find genes highly expressed
in syncytiotrophoblast layer 1 (SynT1) and layer 2 (SynT2) of the mouse placenta. Furthermore, genes highly
expressed in the syncytiotrophoblast of human 6 to 9 gestational week placenta were extracted from RNA-seq
data (Okae H et al., Cell Stem Cell. 22:50-63 (2017)). By merging these data, an iodide transporter, Slc26a7,
and an amino acid transporter, Slc7a2, were identified as genes enriched in both human and mouse
syncytiotrophoblast and whose functions at the placental barrier are unknown. We generated an expression
vector for Slc26a7 and analyzed the protein expression of Slc26a7 by western blotting using Slc26a7-
expressing Cos-7 cells and mouse placental tissue. With respect to Slc7a2, immunohistochemical staining of|
Slc7a2 using mouse placenta was performed, and co-localization with conexin26 (expressed between
SynT1/2) and Slc6a13 (expressed in SynT2) was analyzed. These results suggested the protein expression of|
Slc7A2 in syncytiotrophoblasts.
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