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Supplementary informa0on 

Cysta&n 6 (CST6) and Legumain (LGMN) are poten&al mediators in the 

pathogenesis of preeclampsia. 
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Table S1: Pa+ent characteris+cs for CST6 and LGMN mRNA analysis of placental +ssue samples from 
pregnancies complicated by early-onset preeclampsia (< 34 weeks’ gesta+on). Abbrevia+ons: BMI - 
Body mass index, SBP - Systolic blood pressure and DBP - Diastolic blood pressure. Mann-Whitney U 
tests used for comparison of medians. Chi-square tests used for categorical variables. BMI data missing 
for 8/30 control samples and 12/78 preeclampsia samples. Birthweight, SBP and DBP data missing for 
1/78 preeclampsia samples. Unpaired t-test was used for comparison of means (for normally 
distributed data), Mann-Whitney U tests for medians (if not normally distributed), and Chi-square tests 
for categorical variables. 
 

 Control (n = 30) Preeclampsia (n = 78) P-value (Control vs 
Preeclampsia) 

Maternal Age (years) 
Mean ± SEM 30 ± 1.09 30.54 ± 0.62 0.691 

 
Gesta6on at Delivery 

(weeks) 
Mean ± SEM 

30.05 ± 0.44 29.64 ± 0.28 
 0.449 

BMI (kg/m2) 
Median (IQR) 28.2 (45 – 19) 27.05 (50 – 18) 0.580 

Parity no. (%) 
0 
1 
³ 2 

  0.051 
13 (43.33) 53 (67.95)  
10 (33.33) 17 (21.79)  
7 (23.33) 8 (10.26)  

SBP at Delivery (mmHg) 
Median (IQR) **** 120 (135 – 105) 170 (220 – 140) < 0.0001 

DBP at Delivery (mmHg) 
Median (IQR) **** 71.5 (85 – 55) 105 (130 – 80) < 0.0001 

Birth weight (g) 
Median (IQR) *** 1572 (2274 – 674) 1127 (2637 – 420) 0.0001 

Assigned female at birth 
no. (%) 12 (40) 39 (50) 0.351 
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Table S2: Pa+ent characteris+cs for analysis of circula+ng CST6 and LGMN from pregnancies 
complicated by early-onset preeclampsia (< 34 weeks’ gesta+on). Abbrevia+ons: BMI - Body mass 
index, SBP - Systolic blood pressure and DBP - Diastolic blood pressure. Mann-Whitney U tests used 
for comparison of medians. Chi-square tests used for categorical variables. BMI data missing for 3/35 
preeclampsia samples. Birthweight, SBP and DBP data missing for 1/27 control samples, and 1/35 
preeclampsia samples. Unpaired t-test was used for comparison of means (for normally distributed 
data), Mann-Whitney U tests for medians (if not normally distributed), and Chi-square tests for 
categorical variables. 
 

 Control (n = 27) Preeclampsia (n = 35) P-value (Control vs 
Preeclampsia) 

Maternal Age (years) 
Mean ± SEM 32.37 ± 0.67 30.14 ± 1.32 0.142 

Gesta6on at Delivery 
(weeks) **** 
Mean ± SEM 

37.68 ± 1.46 29.96 ± 0.50 < 0.0001 

Gesta6on at blood 
collec6on (weeks) 

Mean ± SEM 
27.76 ± 0.96 29.86 ± 0.45 0.259 

BMI (kg/m2) 
Median (IQR) ** 25 (44.2 – 19.1) 28.7 (50.2 – 20) 0.0025 

Parity no. (%) 
0 
1 

≥ 2 

  0.1431 
13 (48.15) 25 (71.43)  
8 (29.63) 7 (20)  
6 (22.22) 3 (8.57)  

SBP at Delivery (mmHg) 
Median (IQR) **** 120 (130 – 90) 170 (220 – 150) < 0.0001 

DBP at Delivery (mmHg) 
Median (IQR) **** 75 (85 – 60) 100 (130 – 90) < 0.0001 

Birth weight (g) 
Median (IQR) **** 3445 (4870 – 2830) 1284 (2960 – 431) < 0.0001 

Assigned female at birth 
no. (%) 10 (37.04) 17 (48.57) 0.3113 
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Table S3: Pa+ent characteris+cs for analysis of circula+ng CST6 and LGMN in pa+ents preceding 
diagnosis of term preeclampsia (36 weeks). Abbrevia+ons: BMI - Body mass index. Mann-Whitney U 
tests used for comparison of medians. Chi-square tests used for categorical variables. BMI data missing 
for 1/182 control samples. Gesta+on at delivery data missing for 51/182 control samples and 15/21 
preeclampsia samples. Unpaired t-test was used for comparison of means (for normally distributed 
data), Mann-Whitney U tests for medians (if not normally distributed), and Chi-square tests for 
categorical variables. 

 Control (n = 184) Preeclampsia (n = 21) P-value (Control vs 
Preeclampsia) 

Maternal Age (years) 
Mean ± SEM * 

32.11 ± 0.30 33.67 ± 1.03 0.1181 

Gesta6on at Delivery 
(weeks) 

Mean ± SEM **** 

39.60 ± 0.10 37.30 ± 0.52 < 0.0001 

Gesta+on at blood 
collec+on (weeks) 

Median (IQR) 

36.14 (37.14 – 34.85) 36.28 (37.28 – 34.85) 0.2694 

BMI (kg/m2) 
Median (IQR) * 

24.55 (45.53 – 17.99) 27.88 (36.06 – 20.24) 0.026 

Parity no. (%) ** 
0 
1 

≥ 2 

  0.0012 
89 (48.37) 19 (90.48)  
74 (40.22) 2 (9.52)  
21 (11.41) 0 (0.00)  

Birth weight (g) 
Median (IQR) *** 

3480 (4470 – 2460) 3120 (4094 – 2230) 0.0005 

Assigned female at birth 
no. (%) 

93 (50.54) 10 (47.62) 0.7995 
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Supplementary figure 1. Dot plot of markers used for cell iden99es in scRNA-seq analysis. Transcriptomic analysis performed 
on a publicly available scRNA-seq dataset of n=3 three-dimensional human trophoblast stem cell (hTSC)-derived organoids 
treated under hTSC condiBons or induced to differenBate to extravillous trophoblasts (EVTs) for 21 days [27]. 6 transcriptomic 
cell states were idenBfied for analysis of CST6 and LGMN expression in each cell culture condiBon: cytotrophoblast (CTB), 
proliferaBve cytotrophoblast (CTBprol), pre-fusion cytotrophoblast (CTBpf), progenitor EVT (pEVT), invasive EVT (iEVT) and 
syncyBotrophoblast (STB). 
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Supplementary figure 2: Regula9on of CST6 and LGMN expression in syncy9otrophoblast cells. CST6 and LGMN 
expression was unchanged following treatment with increased doses of (A), (C) IL-6 and (B), (D) TNFa. mRNA expression 
was normalised to the geometric mean of housekeeper genes or single housekeeping gene depending on the treatment. 
To calculate significance, one-way ANOVA or Unpaired t test (parametric) or a Kruskal Wallis test (non-parametric) was 
used. Data expressed as mean ± SEM for experiments. Experiments repeated n=5 in triplicate. 
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Supplementary figure 3: Regula9on of CST6 and LGMN expression in placental explants. CST6 expression was 
unchanged in placental explants treated with (A) IL-6 and (B) TNFa. (C) For CST6 mRNA expression during hypoxia, the 
same was observed in placental explants incubated in a hypoxic environment (1% O2) compared to control normoxic 
environment (8% O2). LGMN expression was unchanged in placental explants treated with (D) IL-6 and (E) TNFa. (F) For 
LGMN mRNA expression during hypoxia, the same was observed in placental explants incubated in a hypoxic environment 
(1% O2) compared to control normoxic environment (8% O2). mRNA expression was normalised to the geometric mean of 
housekeeper genes or single housekeeping gene depending on the treatment. To calculate significance, one-way ANOVA 
or Unpaired t test (parametric) or a Kruskal Wallis test (non-parametric) was used. Data expressed as mean ± SEM. 
Experiments repeated n=5 in triplicate.  
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