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Abstract of thesis:
(General Introduction)

Throughout pregnancy, the placenta releases various substances that affect the health of both the
mother and the developing fetus. These substances play a crucial role in communication between the fetus
and the mother during a normal pregnancy.

Extracellular vesicles (EVs) are classified based on how they are produced, their physical
characteristics, and their composition. There are three main types: apoptotic bodies, microvesicles, and
exosomes. Exosomes are the smallest type of EVs, ranging from 30-150 nanometers, and are released by
all types of cells. They are formed through a process involving endosomes and contain nucleic acids,
proteins, lipids, cytokines, and metabolites. Exosomes can transfer RNA to target cells, where messenger
RNA can be translated into protein, and microRNA (miRNA) can alter the gene expression of the recipient
cells. Certain types of miRNA are abundant in exosomes and are specific to the cells they come from. The
process of sorting miRNAs into exosomes is regulated but not yet fully understood. Exosomes play
various roles in immune responses, viral pathogenesis, pregnancy, nervous system diseases, and cancer
progression. The amount, formation, content, and functions of exosomes vary depending on the stage of
pregnancy. Exosomes derived from the placenta can indicate the physiological state of the fetoplacental
functions and the progression of a normal pregnancy. In humans, syncytiotrophoblasts are the primary
source of exosomes, but this has not been studied in other animals. Increased exosome levels have been
observed in cases of preeclampsia (PE). Certain miRNAs are suggested to contribute to the development
of PE, indicating that the contents of placenta-derived exosomes differ based on the stage of pregnancy.

This study examined the specific substances released by the normal canine placenta. It also
demonstrated the exosome dynamics and miRNAs in mice. Additionally, a mouse model of preeclampsia

was created to investigate the roles of exosomes and their miRNAs in the pathomechanism.

(Chapter 1)
Humoral factors released from the placenta are known to influence the pregnancy progression, but

the involvement of the canine placenta is often unidentified. This study investigated specific genes in
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canine placentas and analyzed their translated proteins in serum. Furthermore, the presence of cell-free
RNA embedding in exosomes was also confirmed. These findings highlight relaxin 2, lipocalin 2, and
tissue factor pathway inhibitor 2 as high-expressed and placenta-specific genes. These three factors were
detected as soluble proteins in pregnant serums, with a noticeable increase observed only in RLN2 from
non-pregnancy to day 41 of pregnancy. While the concentration of exosomes during canine pregnancy
did not significantly increase, the successful detection of cell-free RNA related to RLN2 suggests the
potential for specific marker genes. This indicates that factors contained in exosomes may still be present

and reflect fetal development and placental formation in pregnant canine serum.

(Chapter 2)

Exosomes are found in the blood of pregnant mice and are considered to play a role in pregnancy
physiology. It is expected that the exosomes present during pregnancy are derived from the mouse
placenta, but the specific cells that produce these exosomes and their localization are not well understood.
We studied the appearance and dynamics of exosomes in the serum and placentas of pregnant mice.
Variations of miRNA were also examined. Nanoparticle-tracking assay (NTA) revealed a significant
increase in the levels of exosomes, up to 97.5% at Gd 18.5. Western blotting showed positive reactivity
to the specific markers and clarified that the detection using anti-CD63 was most consistent with the
exosome's appearance detected by NTA. Immunohistochemistry using anti-CD63 antibody showed
positive reactions in the mouse placentas at syncytiotrophoblasts and endothelial cells of fetal capillaries.
Significantly higher amounts of miR-10b-3p, miR-25b-3p, and miR-143-3p were included in the

exosomes of Gd 18.5.

(Chapter 3)

Exosomes are found in higher concentrations in the serum of pregnancies with preeclampsia
compared to healthy pregnancies. Additionally, exosomal miRNA has been discovered to play a role in
placental angiogenesis. In this study, a mouse model of preeclampsia induced by L.-NG-Nitro-arginine
methyl ester (L-NAME) was established, and the appearance of exosomes was investigated. As a result,
protein expression of vascular endothelial growth factor (VEGF) and inducible nitric oxide synthase
(INOS) was elevated in both the placenta and serum-derived EVs of the PE-mouse model. Furthermore,
the total concentration of exosomes in the serum was higher in the PE-mouse model, and there was
downregulation of miR-16-5p and upregulation of miR-25b-3p. The low expression of miR-16-5p may

lead to inflammation and increased VEGF levels, potentially contributing to the development of PE.

(Conclusion)

The exosomes produced in the canine and mouse placentas can transfer the specific factors to
maternal or fetal bloodstreams. Especially in mice, exosome dynamics in serum and placenta were
specific during gestation. It was suggested that exosomes and miRNA have a crucial physiological effect
in normal gestation as well as in the pathogenesis of preeclampsia, making them useful biomarkers to

reflect pregnancy status.

(About 800 words in English)




FAL G NEE DR RDE

_
iV g Lita Rakhma Yustinasari

3 g Okt HE B EES g

|
| _
|
SRS B iy B

]

‘ ‘ L

GRS CBRERE R Okm B

I R L

g & RRY R ORE

&l TRy B e BME

Studies of exosome dynamics in mice and canines during normal
pregnancy and the roles of exosomes and microRNA in the

| H pathogenesis of preeclampsia
(TR EA XOEFEBRINCB T LT ) — LD, BIOE
PR MEREBEBEETIINICBT 2TV — AL EX A 7 E RNA OFHE)

TER 12200 U FEYR D, :
*%WLT%%@&U-%# FHHT 5, REFSHF TR, BEHERRTORE LIRS E
CIIREFOEZY ) T IZHERTH S0, 7 LU O TIIHEMHE A Tz,
T — LEEE 30~150nm O NI T, t & 72RO ML S AU P I S 41
%. INEBIZ RNA, DNA, ¥ >NV BEEGH, T7 ) — AOZEMB~NNEY 2 5% 5.
27 11 RNA WS N5, SEMLOEBLRFRERICTFHIL, 27V —LDE

A

AR RENT, R OB S, BRSNS D AN Z X LBV THIIEEA TN S,
b b TR m@xyvv LML AW>A%%ﬁm§ﬁMWW17VV A

Z DN TSN HOE T 7)) —IZ

SFENSHEFIT. H%i%« b~&bf@ﬁmﬁﬁwufé o F77. ﬂ%%mﬁﬁﬁﬁ
DEHFETIIMPT VY — Amwmb IOV —LAEGEERFIREETFICES L TWwas]

B1ETIE. A XOEEBRBIIOWT AT VAV Y 7 =LA E2{T0, RO REER
rtva%&to*f7%ﬁ®kﬁ®%%\@iﬁﬁﬂ%%@fﬁfwﬁﬁﬁﬁémz‘

N5 T & BB BN Lice S5 0 = W FIdALIRILIE T I i tE 7 > /%2 & L CRi S 41,
B17 relaxin 2 VAIEIRHICE Z 128U 72, — 5 T, FEFEIERHOA XOmEP TiZor Yy —

ININFAE UT20Y, THEIRICAE S 72 B8 INERE0 B a2 5 7z, MEN 5 RNA Z [R]Y] U7y
#ﬂ%@&ﬂ%@wm’”ﬂhf\ S




CallAEeR =S 10 5)

D LA 7o D EORFTANG . A RIS 24 B B 12 e L AEIRA:

ME Mg 5NA FX—H—ELTOHEMEZRL.

B2 ETIE, XUADIERILIRICBIT DT — LOBEEIZ D W THIT &7 5 72, °

+hIvF> 77 vt (NTA) IZKOEFHITHE, YTAMBEFROILY YY) — LISIEER

W SR 105 HORTEEICHEMLU 2 (6.33X1010205 9.10X 1010 fEH/mL) . & 5 IZHEIR
BT — A — Ikt

T 5 MR ED R S 1, R iZH CD63 HikIZ K 2 i , ,
Ha=o27 VY — LAOHEBBE S BEIEEZR U7z, RER <7 A REE D A A
';»-: s LM R ”‘{Iﬁ v
) — 121 miR-10b-3p. miR-25b-3p. miR-143-3p " F EFNTW iz, A EX D, ¥ Afni
TIET VYV —LEXA 270 RNA WEFEEL., HIROHFFODBRICT ST S ARk S
Nlz.
%3 B CIL, FEIES MJTAEERE (preeclampsia. LA PE) OEFILY T AZER L. Jnkg
FIEICBIT LT YY) —5EXA 7 U RNA OAFTDOWTHGEEL /2. N-Z= hO-L-7)b+=
: S TR g T 5 g2 & (UE
1% 150/116 mmHg. JREHT 200 ng/dL 12 ML 7z CHBERETIE 115/82mmHg, 25 ng/dL) .
L-NAME # 537 ZADFEHNTIL 22% DRGF T 723N E 1 GHIERFTIE 0%) . PE
| TN AZR/NLTE. PE 7))V O CIIFEBRMRAEAD U, BHAD (ki 73 9555
LTz, ORI & > N7 25 &, PE E5)V O R8Tl )N #5ER T (VEGF)
O pEAE B S BRBE D A5 DL LI L TW iz, IiE 0T 7)) — AIx HEEE Tl 9.46x108
fil/mL. PE €5 )L Cid 3.48x109 fi/mL ChH>7z. L7V —LM5 RNA ZHIH U CX-
711 RNA 25 &, PE EF)LIZHWNT miR-16-5p O/ & miR-25b-3p O¥EINAERE
X 17z, HFIZ miR-16-5p 1d VEGF Z AT E L THER TS 2 EWNNNh->THD, PED

FRICAH I TH D BREE

FEHME

U7z,




