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Non-Invasive Prenatal Testing

e Trisoomiate tuvastamine:
o Downi sundroom - T21
o Edwardsi- T18
o Patau-T13
0

e SO0 maaramine



MicroRNA-d

e Olulised post-transkriptsioonilised regulaatorid

e 19-25 nt, uheahelalised, mittekodeerivad RNA molekulid
e Inimesel seni tuvastatud ~1900 erinevat

e Transkribeeritakse miIRNA geenidelt vOi muude geenide

Intronitelt
Miks kasutada?

o Stabiilsus



NIPT + miRNA-d

Can microRNA profiling in maternal blood
identify women at risk for preterm birth?
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Varasemalt

T21 korral 21. kromosoomi miRNA-de
ekspressioonimustri muutumise analuus



TOO eesmargid

1. Leida kogu genoomist miIRNA-d, mis oleksid
potentsiaalseteks biomarkeriteks T21 tuvastamiseks

2. ldentifitseerida leitud biomarkerite (mIRNA-de)
bioloogilised funktsioonid (sihtmarkgeenid)



Tookaik



Valim

Table 1 Clinical characteristics
of the study population

Values are medians with
interquartile range in parentheses

* Kruskal-Wallis test
® Mann-Whitney [/ test

Characteristics Pregnant women Pregnant women Non pregnant P value
carrying irisomy carrying euploid women
21fetuses fetuses
(n=4) (n=35) (n=2)
At blood sampling
Age (years) 320 350 29.0 0.185"
(30.0-35.5) (32.0-37.0) (28.0-30.0)
Body mass index (kg/m®) 21.3 21.0 215 0.492°
(19.3-24.0) (20.6-21.4) (21.0-22.0)
Gestational age (weeks) 12.5 12.5 = 0.902"
(11.9-12.9) (11.3-13.0)
Gravidity (n) 2.5 3.0 0.905"
(1.5-4.5) {2.0-4.0)
Nullipara (%) 25 20 0.858
Gender-ratio of fetus (male:female) 252 32 - 0. 764




Materjal DNA-mikrokiibipohiseks analuusiks

Taisveri Platsenta
Mitterasedad (2) 4
Rasedad (5) v 4

Rasedad T21 lootega (4) v 4



MIRNA-de analuus

e 1349 miRNA-d (1205 inimese, 144 viraalsed)

o Valiti valja miRNA-d, mille ekspressioon erines taisveres ja
platsentas vahemalt 2x
m Valiti valja miRNA-d, mille ekspressioon erines

platsentas T21 ja normaalsete loodete vahel

e 121 tuvastamiseks kasutatavate miRNA-de funktsioonide

uurimiseks kasutati miRBase andmebaasi



Tulemused



Leitud miRNA-d

e 299 miRNA-d mille ekspressioon oli vahemalt 2x

erinev, vorreldes taisverd ja platsentat

o 150 ules- ja 149 alla-reguleeritud

e 2 MIRNA-d, mille ekspressioon erines T21 loodetega

naistel vorreldes normaalsete loodetega naistega



MIRNA-d: taisveri vs platsenta

Up-regulated miRNA Down-regulated miRNA
= hsal ® hsal
= hzal m hsa?
® hsal ® hsa3
u hzad ® hsad
® hsas ® hzab
® hsab B hsah
® hsaT? m hsa?
® hsald " hsal
® hsa9 ® hsad
® hsall w hsald
® hsall ® hsall
® hsal2 B hsal?
% hsal3 ® hsal3
% hsal4 ® hsald
» heal5 = hsals
« hsalb = hsals
hzal? hsal?
hzall hsald
hzald hsal9
hsal hsa2i
hza2l hsa2l
heaZ2 hsaZz
hsaX hsak

Fig. 1 Chromosomal distribution of muRNAs differentially expressed in placenta



Potentsiaalsed biomarkerid

e mMir-1973 ja mir-3196

Blood Placenta

M1l N2 P1 P2 P3 P4 PS5 E1 EZ2 EI E4 E5 1 T2 T3 T4

hsa=mir=1973

hsa=-mir-3196

Expression levels of miRNAs are shown in red (up-regulated) and
green (down-regulated), with brighter shades indicating higher fold

differences. N: non-pregnant, P: pregnant, E: euploid fets, T: trisomy

Fig. 2 Expression pattern of miRNA candidates for noninvasive prenatal
testing of fetal tnsomy 21. miRNAs were clustered using the Pearson
uncentered distance metric with average linkage. Each column represents
an individual sample and each row represents an individual miRNA. 21 fetus



Potentsiaalsete biomarkerite marklaudgeenid

mir-3196 mir-1973

HsaZ1
Fig. 3 Hsa2l-denved target genes of mir-1973 and mir-3196



Marklaudgeenide seosed haigustega

Table 4 Diseases association with target genes of mir-1973 and mir-3196

Disease Gene symbol rawP adjP

Congenital Abnormalities GDAPI, GLI3, ALX4, ADAMTSI0, TEX1, BBSS, CYP4F22, COL5Al, 9.12E-09 6.38E-08
SOX3, PAX2, NR5ALL KCNJI5, KALL, MAFB, HOXDI3, DDBI, ZIC1

Mental Disorders SYNGAPI, GABRP. PER!, SNCB, VGF, GRINI, ABCA2, GRIN2ZD, 6.5E-08 227E07
CPLX1, NALCN, DLGAP3, NEUROD2, NRGN, NEUROG!, SLITRK1

Schizophrenia GABRE, TBX1, GRIN1, NRG2, GRIN2D, CPLX1, NALCN, NRGN, 1.02E-D6 2.38E-06
MBNL2, SPTBN4, NEUROG!

Syndrome GLI, ALX4, WIPF3, ADAMTSI0, TBX1, BBSS, SLC2943, COL5AI, 5.60E-05 9.80E-05
P4X2 KALI MENI, SLITRK]

Nelson syndrome CDKSR2, Clorfle, WIPF3, BESS, ABCF2, TMEM163, OTX1, BZW2, 3.00E-04 4.00E-04
ZMIZ2, CTNNA2, REPINI

Nervous System Diseases GDAPI, DTNA, SNCB, SOX3, LRRK2, ABCA2, ARC, SLITRK 1, 1.50E-03 1.80E-03
ATP1A3, ZIC!

Human immunodeficiency virus EIF4GI, ILS, PIK3R2, GRINI, B3GALT2, MANICI, GRIN2D, 2.70E-03 2.T0E-03

DDBI, KPNBI, TUBA44

rawP: p value from hypergeometric test

adjP: p value adjusted by the multiple test adjusiment (Benjamini and Hochberg test)



Kokkuvote

1. Leiti 2 miRNA-d, mille ekspressioon erines T21 ja
normaalsete loodete puhul — potentsiaalsed biomarkerid

T21 tuvastamiseks

2. mir-1973 ja mir-3196 marklaudgeenid on seotud T21-

seoseliste haigustega

Tulemuste kusitavus:

o Vaike valim



Tanan kuulamast!



