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“The fetus is an allograft that is tolerated repeatedly”

Janeway, Immunobiology 9t edition, 2017




Monocyta macrophag rendszer varandossagban

Klasszikus Intermedier Nem-klasszikus
monocita monocita monocita
T HLA-DR
K::il:tgéz:tv T Anya-magzat
Makrofag  Felszin :
Megvaltozott Preeclampsia
mintazat

Magzati eredet( HLA-G* vezikulak

Faas et al. 2016; Atay et al. 2011; Yang et al. 2014; Tang et al. 2015
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is artéeria remodelling modellje

ANYAI MAGZATI HATARFELULET

Spira

Anyai eredetl extracellularis vezikula koncentracio
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Magzati eredet( extracellularis koncentracio

ATALAKULT SPIRALIS ARTERIA
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Preeclampsia patomechanizmusa

ANYAI MAGZATI HATARFELULET

Anyai eredetl extracellularis vezikula koncentracio
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Megvaltozott vezikula cargo

Magzati eredet( extracellularis koncentracio

+ Fokozott apoptdzis TOKELETLENUL ATALAKULT SPIRALIS ARTERIA



Célkit(zések

I.  Keringb extracellularis mintazat jellemzése

Il. In vitro EV hatas vizsgalata

1. Atrophoblast sejtek migracidjara (Spiralis artéria remodelling)

2. A monocita sejtek migracidjara és fenotipus valtozas (Monocita toborzas)

Il. Eszlelt EV hatas molekularis mechanizmusanak magyarazata



. Vezikula mintazat jellemzése
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Vezikula populdcié jellemzése — Aramlasi citometria
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Magas felbontas
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Magas felbontasu aramlasi citometria
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Magas felbontasu aramlasi citometria
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CIRCULATING EV PATTERN
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Figure 2.

%

MFI

MFI

MVs phagocytosed by THP-1 cells

Counts
150 200 250
h L

100
!

50
N

PS positive MVs
* kK
[
L ]
.0
e )
| |

150+ *
| |
100+ __t.‘na'_
504
[ 1]
c T L]
Healthy Preeclampsia
Surface expression of PS
*k*%
50 | | 150000 -
404 3 -
=
o’ m > 100000
30+ " ", -
ol 8
i [ ]
2 . [ ®" 50000-
104
0 . r 0
HEALTHY PREECLAMPSIA
Exofacial CD47 on HLA-G+ MVs
*
1500- f !
| |
1000-
500- T
0 —eevess— Eggun®
-500 . ,

HEALTHY PREEC_LAM PSIA

HEALTHY PREECLAMPSIA

MASS SPECTROMETRY

HP-EV

only

HP and PE
common




VIABILITY ASSAY

Wor kTl ow PROTEIN ARRAY

SURFACE PROTEIN EXPRESSION

PROLIFERATION ASSAY

1 mL PFP/ sample
_:“21(;; 12.500¢ |
12.5K pellet
Microvesicle
<L 12.500¢ Gf
“15 ¥
i’%l‘go.mbgf 100K pE"Et
.
:, 1:100.000g [3 Exosome
Incubation
i 1® .
“2ah THP-1 cells with 12.5K

- e or 100K pellet

Analysis

v




™

7

7

ADHEZIO

7

VIABILITAS

THP-1 + PE 100K 4h
THP-1 + HP 100K 4h
THP-1 + PE 100K
THP-1 + HP 100K
THP-1 + HP 100K
THP-1 + PE 100K
THP-1 + PE 100K
THP-1 + HP 100K 2h
THP-1 + HP 100K 4h

THP-1 + PE 100K 2h
THP-1 + HP 125K
THP-1 + PE 125K
THP-1 + HP 12 5K
THP-1 + HP 12 5K
THP-1 + PE 125K
THP-1 + PE 100K 4h
THP-1 + PE 100K 4h
THP-1 + PE 125K 2h
THP-1 + PE 125K 2h
THP-1 + PE 12,5K 4h
THP-1 + PE 125K

THP-1 + HP 12 5K
THP1

THP-1 + HP 125K
THP1

THP-1 + HP 125K 4h
THP-1 + PE 125K 4h
THP-1 + PE 12,5K 4h
THP-1 + PE 12,5K
THP-1 + PE 125K 2h
THP-1 + HP 125K 2h

on
v
o
>
20
L

Exosome 100K pellet treatment

Microvesicle 12.5K pellet treatment

IL-6

IL-6

7

Vd

M1 POLARIZACIO

PROLIFERACIO

g
o

uolssaldxa YNYW 3ANe[3)

0.015
0.010

=3 0
= =]
=3 =

0.000

wn
=
a
=]

o o
uoissaldxa YNHW 3Ane}a)

Exosome 100K pellet treatment

Microvesicle 12.5K pellet treatment

TNF

TNF

November 2016

FACS - TNF THP-1 sejtekben

7

rd

épés

77

O
N
Q
4
)
Q
>
@]
Y

e ® o = ~ o
e

uoissaidxa YNHW aAnejas

uoissaidxa YNYW aAne|al



Da

Da

Da

Wor

kflow

1 mL PFP/ sample

- 12.500¢g _I
/ 12.5K pellet
I _‘ﬁ Microvesicle
|
:ll;: 12.500¢ ._-..13 N
{'1%}1‘60.0003’-.'@- 100K pellet
-I‘i"’-,fao.aoc)gbrr? Exosome
70  »
10 Incubation
ce THP-1 cells with 12.5K
=T=T—

or 100K pellet

Analysis

\ 4

FUNCTIONAL ASSAYS

|

HOLOMICROSCOPY

|

MIGRATION

|

MOTILITY

|

XCELLigence

|

ADHESION

|

NEUROPROBE

|

CHEMOTAXIS



Figure 1. MASS SPECTROMETRY

H-EV VS P-EV EFFECT ON CELL MOTILITY H-EV VS P-EV EFFECT ON CELL MIGRATION
oo ! THP-1+ P-EV] HP and PE
- 130-‘
— £ ol common
= ] - - = 110
Ea § ] ITGAG ICAM3 ITGM
E o0 'E, 80
1= . p
< 4 THP- G CDC42 RAP2A MYH9
300 .‘
200 507
40 60 80 100 120 140 160 180 200 220 240 40 60 80 100 120 140 160 180 200 220 240
time (unit = 20 sec) Time (unit= 20 sec)

BSG ITGB3

1.08 -

g THBS4 ITGB2b
] o ITGB2
3 im < cpad 29.741.9 1242 46.313.4
< — 0.06
[

o] I INTEGRIN  17514.8 19.93 9:0.9 ITGA6
e | 004 Mo 25154115  251.4%#19.8  273.4:10.8 MMRN1

o 1 2 3 4 5 & 1 8 5 w Untreated K3 P

time [h]
CD36
300+ . TLNl
1

= | —
zzoo- MMP9
5
” |l‘ H |:_’ ’l‘ ﬂ o
o

o RHOA

o \‘9‘1' » st & <
KQg\'P "QQ:? & . Qg\“ QQ"& @‘K‘

ANOVA, p<0.05, Dunnett’s test



Figure S1.

Statistics Graph (4 measurements) Statistics Graph (3 measurements)
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Figure S2.

Cellular component for HP 12.5K and PE 12.5K
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HP 12.5K MV pellet only

Proteins involved in vesicular trafficking: actinin, alpha 4 (ACTN4) — associates with the CART complex;

Potential inhibitor of angiogenesis: serpin peptidase inhibitor, clade F 1 (SERPINF1) —

Cell migration: cell division cycle 42 (CDC42) - Mediates CDC42-dependent cell migration; Integrin alpha 6 (ITGA6)
Pregnancy specific proteins: pregnancy specific beta-1-glycoproteins 11, 3, (PSG11, PSG3, )

Regulation of phagocytosis: ras-related C3 botulinum toxin substrate 1 (RAC1)



PE 12.5K MV pellet only

Cell adhesion proteins: Intercellular adhesion molecule 3 (ICAM3), RAP2A, basal cell adhesion molecule (BCAM),
basigin (BSG), thrombospondin 4 (THBS4)

Phagocytosis: ras-related C3 botulinum toxin substrate 2 (RAC2)

Pregnancy specific proteins: pregnancy specific beta-1-glycoproteins 9, (PSG9 ), PAPP-A, alkaline
phosphatase, placental (ALPP)

Vesicular transport: RAB1B, Flotillin1,

TGF-beta induced



12.5K MV pellet common

Migration related: integrin, alpha M (ITGM) — adhesion of monocytes, Myosin (MYH9), thrombospondin 1
(THBS1), integrin beta3 (ITGB3), integrin alfa2b (ITGB2b), multimerin 1( MMRN1), integrin beta 2(ITGB2), CD36
(thrombospondin receptor), talinl (TLN1), MMP9, CD99 (T-cell adhesion), Integrin alpha6 (ITGA6), CD44, ras
homolog family member A (RHOA) — adhesion,

Vesicular transport: Clathrin (CLTC), RAB1B, adenylate cyclase-associated protein 1 (CAP1) — mRNA localization,
Flotillin 2 (FLOT2), RAB1A,

Pregnancy related: HLA-C, pregnancy zone protein, PZP, PSG6, PSG11, PSG4,

Lipid metabolism: APOB, APOC, APOA1, APOE,
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Cellular component for HP 12.5K, PE 12.5K and Exocarta
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Cellular component

Cellular component for HP 12.5K, PE 12.5K and Exocarta
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Molecular function

Molecular function for HP 12.5K, PE 12.5K and Exocarta
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Biological process

Biological process for HP 12.5K, PE 12.5K and Exocarta
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100K pellet (n=7 per group)
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Cellular component for HP 100K and PE 100K Biological process for HP 100K and PE 100K

B HP 100K
B PE 100K

1.84% (p <0.01)
1.89% (p <0.01)

9.20% (p <0.01)

acute-phase response
ue-p P 8.18% (p <0.01)

low-density lipoprotein particle

3.68% (p <0.01) phagocytosis, recognition 8.59% (p <0.01)
. i L ! : . o (P <U. ’ ’
high-density lipoprotein particle 8.81% (p <0.01)
’ yRop g 3.14% (p <0.01)
9.20% (p <0.01)

4.91% (p <0.01) phagocytosis, engulfment

-low-density i tein particl
very-low-density lipoprotein particle 4.40% (p <0.01)

9.43% (p <0.01)

receptor-mediated endocytosis

3.07% (p=0.16)
3.14% (p=0.15)

protein complex

immune response

extracellular exosome

regulation of immune response

0 20 40 60 80 100

. 0 5 10 15 20 25 30
Percentage of proteins _
Percentage of proteins




Clinical relevance

SD)
sampling (meant SD)
birth (meant SD)

Birth weight (meant

oregnants (n=20

33.8% 4.7 years
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