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Selection of Preeclamptic Placental
Transcriptomic Datasets

Datasets: GSE75010 & GSE234729
(Early-onset PE: n=84; Late-onset PE: n=73;
Severe PE: n=123)

Data Acquisition and Preprocessing

WGCNA Analysis Differential Expression Analysis

Co-expression Gene Modules Differentially Expressed Genes in
Correlated with PE Subtypes PE Subtypes

Comparative GO Analysis

Common Dysregulated Genes Gene Ontology (GO) and Protein—
Across PE Subtypes Protein Interaction (PPI) Analysis

External Dataset Gene Validation
GSE25906 (n = 60)

RT-PCR Validation Using Placental
Samples
(n=42)
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Variables involved in prediction models GH PE HELLP FGR SGA Preterm GDM Late

delivery® miscarriage

Maternal age at early gestational stages + |+ + + + + ++ +
BMI at early gestational stages + | o + + + + ++ +
Nulliparity + +
Confirmed diagnosis of autoimmune disease + + + + +
Chronic hypertension in anamnesis +
Family history of diabetes mellitus (first-degree relatives only) +
Current pregnancy conceived after ART techniques (IVEICSU | + |+ + + + + ++ +
other)
‘Trombophilia gene mutations + + +
History of miscarriage (spontaneous loss of pregnancy before + +
20 weeks of gestation)

7 History of HELLP and/or PE [ [ =] =
History of SGA or FGR | +
History of preterm birth +
Presence of non-autoimmune hypothyroidism | +
Presence of uterine fibroids or abnormal shaped womb +
Predictive Model I-Number of Variables 5 6 6 7 3 5 s | 8

I Screen-positive for PE and/or FGR by FMF algorithm [ = [+ e | o+ |+ | + : | +
Screen-positive for preterm birth by FMF algorithm 1+ NA® P + NA®
Predictive Model II-Number of Variables (Model I + EMF 7 | 8 7 9 s 7 7 9
screening results)

GH, gestational hypertension; PE, preeclampsia; HELLP, haemolysis, elevated liver enzymes and low platelets syndrome; FGR, fetal growth restriction; SGA, small-for-gestational-age; PTB,
spontaneous preterm birth; PPROM, preterm prelabor rupture of membranes; GDM, gestational diabetes mellitus; BMI, body mass index; ART, assisted reproductive technologys IVE, in vitro
fertilization; ICSI, intracytoplasmic sperm injection; FMF, Fetal Medicine Foundation. Bold values highlight the final number of variables used in Predictive Model I and Predictive Model I1.
PPROM, or PTB, with o other complications; NA, not analysed in model.

"low number of patients with appropriate data.

“no occurrence of preterm birth in this group of pregnancies; ++, maternal clinical variables used in prediction model I for GDM.
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Assay name Assay ID miRBase ID NCBI Location Chromosome = Mature miRNA sequence

(the manufacturer)  (the manufacturer)

hsa-miR-1 002222 hsa-miR-1-3p Chr20: 62554306-62554376 [+] 5'-UGGAAUGUAAAGAAGUAUGUAU-3'
hsa-miR-16 | 000391 hsa-miR-16-5p ‘ Chrl3: 50048973-50049061 -] 5"-UAGCAGCACGUAAAUAUUGGCG- 3' ‘
hsa-miR-20a 000580 hsa-miR-20a-5p ‘C}\rll: 91351065-91351135 [+] 5'-UAAAGUGCUUAUAGUGCAGGU ‘
AG3
hsa-miR-146a | 000468 hsa-miR-146a-5p [ Chrs: 160485352-160485450 [+] 5"-UGAGAACUGAAUUCCAUGGGUU-3'
hsa-miR-181a 000480 hsa-miR-181a-5p ‘ Chrl: 198859044-198859153 [-] 5'-AACAUUCAACGCUGUCGGUGAGU-3'
\

hsa-miR-574-3p 002349 hsa-miR-574-3p | Chrd: 38868032-38868127 [+] 5'-CACGCUCAUGCACACACCCACA-3'
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GH PE HELLP FGR SGA Pretem delivery GDM on therapy Pregnancy loss

(PPROM or PTB)

No other complications Late miscarriage  Stillbirth
miR-181a-5p |+ ‘ . + + + +
miR-20a-5p ‘ + + . | + | +
' miR-146a-5p | _‘ + M I I + 1 | + [
miR-574-3p ‘ + | = | +
7 miR-1-3p ‘ . % + +
miR-16-5p [ + + + +

GH, gestational hypertension; PE, preeclampsia; FGR, fetal growth restriction; SGA, small for gestational age; GDM, gestational diabetes mellitus; PPROM, preterm prelabor rupture of
sl PUE sooatanacos palens birt JRIL D, Suviolvies: dovati Bvoe ancamnes:and Jov: clatelits: svidcoies
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Plasma samples MDA

Pearson correlation Correlation adjusted for GA

0.924

*p < 0.001
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‘ganization Indication Timing Dose
ACOG 2018 - Recommended for high risk pregnant women Start from 12 to 28 weeks gestation (best at < 16 weeks), 81 mg/day
- Recommended for women with 21 moderate risk factors | continued until delivery
ISSHP 2018 - Recommended for high risk pregnant women Start from <20 weeks gestation (best at < 16 weeks) 75-162 mg/day
NICE 2019 - Recommended for high risk pregnant women Start from 212 weeks gestation, continued until delivery 75-150 mg/day
- Recommended for women with 21 moderate risk factors
FIGO 2019 - Recommended for high risk pregnant women Start from 11 to 14 weeks, and continued until 36 weeks, 150 mg/day
delivery, or onset of preeclampsia
SOMANZ 2023 - Recommended for high risk pregnant women Start prior of 16 weeks, and stop between 34 weeks until 150 mg/day
delivery, based on individualised judgement
POGI 2016 - Recommended for high risk pregnant women Start from <20 weeks gestation 75 mg/day
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Control 14) Preeclampsia 24) P value

Age (years) 3114+ 417 3383+ 658 0181
Gestational age at delivery (weeks) 3949 + 0.82 3288 + 359 <0.0001
BMI (kg/m?) 25,67+ 572 2738+ 443 0313
SBP (mmHg) 115 £ 6,50 [ 155 + 2413 <0.0001
dBP (mmHg) 7357 + 745 102.8 + 988 <0.0001
Blood Glucose (mmol/L) 443 £ 083 438 £ 088 0871
UA (nmol/uL) 3355 + 7.87 40.13 £ 1088 006
MDA (umol/mL) 672+ 086 1227+ 128 <0.0001

All clinical characteristics are given as mean  SD., Bold indicates statistical significance (p < 0.0001). Key: BMI, body mass index; sBP, systolic blood pressure; dBP, diastolic blood pressure; UA,
DA, iioadialdelim.
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Plasma samples UA

Pearson correlation Correlation adjusted for GA

Bold and * indicates statis
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Mechanisms of action

Target population
Calcium type

Doses

Timing

- Vasodilators caused by
- Inhibition release of renin from parathyroid glands
- Reduce intracelullar calcium level in vascular smooth muscle
- Upregulations of NO
- Anti-inflammatory properties
- Inhibiton of endothelial activation (Lépez-Jaramillo et al., 1995; van Gelder et al.,, 2022; Omotayo et al,, 2016)

Pregnant women with low dietary calcium consumption (<800 mg/day) (WHO, 2018; Omotayo et al,, 2016)
Calcium carbonate (Omotayo et al., 2016)

- WHO recommends 1.5-2 g daily (WHO, 2018)
- Some evidence suggest dose less than 1 g/day (low dose) may be beneficial (Omotayo et al., 2016)

Startas early as possible in pregnancy, limited evidence suggest to start before pregnancy (pre-conception) (Hofmeyr et al,, 2019; Poon et al,,
2019)
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Number of study and

participants

Chen et al. (2016)

Sagadevan et al.
(2021)

9 trials (576 participants)

7 studies (524 participants)

L-arginine vs.
placcbo

L-arginine vs.
placebo

- Increase fetal birth weight
- Increase gestational age on delivery

- Decrease newborn RDS rates

- Decrease newborn ICH

- Decrease pulpability index on Umbilical Artery

- Decrease PE risk (OR: 0.38; 95% CI: 0.25-0.58)

- Decrease blood pressure (both systolic and diastolic)

- No effect on gestational age, latency periods, and neonatal outcomes (birth
weight and Apgar scores)

Goto (2021b)

10 studies

L-arginine vs.
placebo

- Decrease pretem birth and FGR risk

- Decrease newborn RDS rate

- Increase fetal birth weight and gestational age on delivery

- Increase newborn Apgar score

- No effect on miscarriage, infection, ICH, admission to NICU, and cesarean
section rates
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DEGs in Ivory Module
(Late-onset PE GSE75010)

DEGs in Yellow Module
(Early-onset PE GSE75010)
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