










Placental explants were lysed with RIPA lysis buffer (Santa Cruz) in the presence of 

proteinase inhibitor cocktail (Roche Diagonistics). Lysates were resolved on SDS–

PAGE and electroblotted onto polyvinylidene difluoride membranes. After blocking with 

Odyssey Blocking Buffer (LI-COR), the membranes were probed with antibody against 

human / mouse HIF-1 (1:1000, LS-B2823, Lifespan Biosciences), and then probed 

with secondary antibodies labeled with IRDye fluorophores (LI-COR). The 

antibody/antigen complexes were scanned and detected using the ODYSSEY infrared 

imaging system and software (LI-COR). 

Patients 

Patients who were admitted to Memorial Hermann Hospital were identified by the 

obstetrical faculty of the University of Texas Medical School at Houston. Preeclamptic 

patients were diagnosed with severe disease based on the definition set by the National 

High Blood Pressure Education Program Working Group Report 
4
. The criteria of 

inclusion, including no previous history of hypertension, were reported previously 
1
. 

Control pregnant women were selected on the basis of having an uncomplicated, 

normotensive (NT) pregnancy, with an expected normal-term delivery. Human subject 

data utilized in current study were summarized and indicated in Table S1. The research 



protocol was approved by the Institutional Committee for the Protection of Human 

Subjects. 

Human Placental Villous Explant Culture 

Human placentas were obtained from preeclamptic or normotensive patients who 

delivered vaginally at term at Memorial Hermann Hospital in Houston. The explant 

culture system was conducted as described previously 
5
. On delivery, the placentas were 

immediately placed on ice and submerged in phenol red–free DMEM containing 10% 

BSA and antibiotics. Villous explant fragments weighing 50mg were dissected from the 

placenta and transferred to 24-well plates at 37°C under 5% CO2. The explants were 

incubated for 24 hours and then pretreated with or without HIF-1α inhibitor (10M 

CAY10585) (Santa Cruz) for 15 min and then treated with NT- or PE-IgG (100g /ml) 

or recombinant human LIGHT (100 pg/mL) (R&D Systems) or dimethyloxaloylglycine 

(DMOG) (10M), a prolyl hydroxylase (PHD) inhibitor that results in the stabilization 

and accumulation of HIF-1(Santa Cruz) for 24 hours. The explants were also treated 

with nanoparticle encapsulated control-or HIF-1-siRNA for 24 hours as previously 

described in in vivo knockdown method section and then were treated with NT- or 

PE-IgG (100g /ml) or recombinant human LIGHT (100 pg/mL) for 24 hours. 



Statistical analysis 

All data are expressed as the mean ± SEM. Mann-Whitney’s U test was applied in 

two-group analysis in Figure 4A, 4C, and 4E. Comparison of the data obtained at 

different time points from multiple groups as repeated measurements in Figures 2B and 

3B were analyzed by two-way repeated measures analysis of variance, followed by the 

Bonferroni post hoc test. Differences among the means of multiple groups in every 

analysis except for ones described above were compared by the one-way analysis of 

variance (ANOVA), followed by a Tukey’s post hoc test. Categorical variables in Table 

S1 were analyzed by the Fisher’s exact test. Statistical significance was set as P<0.05.  

Statistical programs were run by GraphPad Prism 5 statistical software (GraphPad). 

 

Supplementary References 

1. Zhou CC, Zhang Y, Irani RA, Zhang H, Mi T, Popek EJ, Hicks MJ, Ramin SM, 

Kellems RE, Xia Y. Angiotensin receptor agonistic autoantibodies induce 

pre-eclampsia in pregnant mice. Nature medicine. 2008;14:855-862. 

2. Wang W, Parchim NF, Iriyama T, Luo R, Zhao C, Liu C, Irani RA, Zhang W, 

Ning C, Zhang Y, Blackwell SC, Chen L, Tao L, Hicks MJ, Kellems RE, Xia Y. 

Excess light contributes to placental impairment, increased secretion of 

vasoactive factors, hypertension, and proteinuria in preeclampsia. Hypertension. 

2014;63:595-606. 

3. Liu C, Wang W, Parchim N, Irani RA, Blackwell SC, Sibai B, Jin J, Kellems RE, 

Xia Y. Tissue transglutaminase contributes to the pathogenesis of preeclampsia 

and stabilizes placental angiotensin receptor type 1 by ubiquitination-preventing 

isopeptide modification. Hypertension. 2014;63:353-361. 



4. Roberts JM, Pearson G, Cutler J, Lindheimer M, Pregnancy NWGoRoHD. 

Summary of the nhlbi working group on research on hypertension during 

pregnancy. Hypertension. 2003;41:437-445. 

5. Ahmed A, Rahman M, Zhang X, Acevedo CH, Nijjar S, Rushton I, Bussolati B, 

St John J. Induction of placental heme oxygenase-1 is protective against 

tnfalpha-induced cytotoxicity and promotes vessel relaxation. Molecular 

medicine. 2000;6:391-409. 

 

 









H&E

NT-IgG PE-IgG+con-si PE-IgG+Hif-1aa-si

*

NT-
Ig

G

PE-Ig
G+c

on-s
i

PE-Ig
G+H

if-
1aa

-s
i

N
o

.o
f

ca
lc

if
ic

at
io

n
/F

ie
ld

0

2

4

6

8
**

#

S3. Placental histology assessed by H&E staining. PE-IgG-induced placental pathologic changes seen in the

labyrinth zone of control siRNA-injected mice (calcification; arrows, the disorganization of tissue resulting in

abnormal blood pooling; *) was reduced in the placenta of mice injected with Hif-1a siRNA. Scale bar, 200 mm.

The number of calcification per field obtained under X100 magnification is quantified. (5 fields per placenta; 4

mice per group). (**P<0.01 vs NT-IgG, #P<0.05 vs PE-IgG+con-si)


