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Supplementary Figure S1.

Supplementary Figure S1 Immunochistochemical analysis of CNX expression in third-trimester

normal placentas.

(a) Additional representative images of third-trgtex normal placentas that were stained with anti-

CNX antibody. Arrows show CNX-positive STBs andoavheads show CNX-positive CTBs. Scale

bar, 20 um. (b) Third-trimester normal placentaiesacvas stained with an isotype control IgG.

Scale bar, 20 pm.



Supplementary Figure S2.
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Supplementary Figure S2 Effect of CNX knockdown on intracellular localization of ER-resident

proteinsin BeWo cells.

Intracellular localization of CRT and PDI (a) aniPBand PDI (b) in parental, mock-transfected

(Control-shRNA), and CNX-knockdown (CNX-shRNA-1 a@tiX-shRNA-2) cells was investigated

by using immunofluorescence microscopy with spedgifitibodies. PDI staining was used to indicate

ER localization. Scale bar: 20n.
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Supplementary Figure S3 Detection of theinteraction between CNX and LHCGR in BeWo célls.

BeWo cells were lysed and crosslinked for 30 minianin the lysis buffer (PBS, 0.5% NP-40)

containing 0.12 mM dithiobis(succinimidyl propioeatThe crosslinking reaction was quenched by

adding glycine to the final concentration of 9 mkdancubating for 10min on ice. LHCGR was

immunoprecipitated with a rabbit polyclonal anti-GIR antibody at 4°C for 2 h followed by an

additional 1 h of incubation with protein G-Seplsrdeads. Immunoprecipitated proteins were then

eluted from the beads by heating at 95°C for 5miSDS sample buffer, and samples were analyzed

by means of immunoblotting with the rabbit polyabanti-LHCGR antibody or a rabbit polyclonal

anti-CNX antibody.
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Supplementary Figure $S4 Effect of CNX knockdown on E-cadherin expression in BeWo cells

treated with FSK.,

(&) Control-shRNA cells and CNX-knockdown cells (CNhRNA-1 and CNX-shRNA-2) were

treated with FSK (5@M) for 48 h, after which cell lysates were prepamad subjected to immunoblot

analysis with an anti-E-cadherin antibody. The pephow relative levels of E-cadherin. Data are

shown as means + SD of three independent expesmént Control-shRNA cells and CNX-

knockdown cells (CNX-shRNA-1 and CNX-shRNA-2) wéreated with FSK (5QM) for 48 h, after



which intracellular localization of E-cadherin vagalyzed by using immunofluorescence microscopy

with the anti-E-cadherin antibody. Scale baruy?d.
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3157
o
[kDa] MNormal pregnancy PE }153
© 1.01
100 — 8 *
[ ——— “enx 2
]
Z
45— . S 0.5
| Ll L 1 S — ’B-Actln _g ’
3
x o ; -
Normal PE
pregnancy

Supplementary Figure S5 CNX expression in human placentas.

Immunoblot analysis with an antibody against CNXliacental tissues from patients with PE (at 34—

40 weeks) and placental tissues from women witabpregnancies (at 34—-39 weeks). CNX protein

appeared as doublet bands. The band intensity wastified by using densitometry and was

statistically analyzed as described below in Materand method$-Actin was used as a loading

control. The graph shows the relative expressioBNX in human placentas. Data are means + SD.

*p < 0.05.



Supplementary Figure S6.
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Supplementary Figure S6 Effect of FSK treatment on CNX protein levels.

BeWo cells and their CNX knock-down variant wéreated withFSK (50 uM) for 72 h and

protein levels of CNX were analyzed by means of Western blotting. The graph shows quantification

of CNX levels. ****p < 0.0001 vs “Control-shRNA” by Dunnett’'s multiple comparisons test.



Supplementary Table S1 Clinical characteristics of the study population.

Normal pregnancy Preeclampsia p Value
Characteristic (n=14) (n=5)
Maternal age (years) 25.3+£55 37.0+£10.3 ns
Systolic blood pressure 118.8+11.9 168.4 +9.5 < 0.0001
(mmHg)
Diastolic blood pressure 74.3+4.9 95.4+£9.2 <0.001
(mmHg)
Gestational age at delivery 36.8+2.1 37.0+£2.2 ns
(weeks)
Neonatal weight (g) 2579.5 £626.1 2559.4 £ 663.6 s n

n.s., not significant.



M aterials and methods

| mmunoblot

Cells were harvested and lysed in Lysis Buffer & (@M Tris-HCI [pH 7.5], 150 mM NaCl, 1%

Nonidet P-40) containig 4 mM Pefabloc, @M pepstatin, 1uM leupeptin, and 200uM

phenylmethylsulfonyl fluoride (Roche, Basel, Switaad). Lysates were centrifuged at 10 0§@or

10 min at 4 °C, and the supernatants were sepalaieti0% sodium dodecyl sulfate (SDS)-

polyacrylamide gel electrophoresis. Proteins wérenttransferred to polyvinylidene difluoride

membranes (Immobilon-P, Merck Millipore, BurlingtddA, USA). Membranes were blocked with

5% skim milk (BD Biosciences) and 0.05% Tween 2@Kd/Pure Chemicals) in Tris-buffered saline

(pH 7.6) and were incubated with the following paitpantibodies: anti-CNX antibody (N-terminal),

1:5000 (Cat No. ADI-SPA-865, Enzo Life SciencesywNéork, NY, USA), antif3-actin antibody,

1:1000 (Cat No. sc-1616, Santa Cruz Biotechnol@gflas, TX, USA) anti-E-cadherin antibody,

1:3000 (Cat No. 610181, BD Biosciences, Franklikkdsas NJ, USA), and rabbit polyclonal anti-

LHCGR antibody, 1:2000 (Cat No. PA5-97923, Thermsh&r Scientific, Waltham, MA, USA),

followed by incubation with HRP-conjugated secoydartibodies (Cat No. P0448 and P0260, Dako,

Glostrup, Denmark). Signals were identified by gdime Immobilon Western Chemiluminescent HRP

substrate (Merck Millipore) and were quantified meaf by densitometry with ImageJ version 1.52a

(National Institutes of Health, Bethesda, MPJActin was used as a loading control.

| mmunopreci pitation

1C



BeWo cells grown overnight were lysed and crosslihfor 30 min on ice in the lysis buffer (PBS,

0.5% NP-40) containing 0.12 mM dithiobis(succiniglidoropionate), a membrane-permeable

crosslinker, after which the crosslinking reactimas quenched by adding glycine to the final

concentration of 9 mM. After 10-min incubation ae, the samples were centrifuged at 3000 g for 5

min at 4°C. Immunoprecipitation (IP) was perforniigdncubating lysates with the rabbit polyclonal

anti-LHGR antibody (1:200) or an isotype contrddlvd IgG (Thermo Fisher Scientific) at 4°C for 2

h followed by an additional 1 h of incubation witotein G-Sepharose beads. Proteins were eluted

from the beads by heated at 95°C for 5min in SD¥osabuffer (0.125 M Tris-HCI, 4% [wt/vol] SDS,

20% [vol/vol] glycerol, and 0.01% [wt/vol] bromophe blue and 10 mM DTT). The samples then

underwent immunoblot analysis with the rabbit ptipal anti-LHCGR antibody (1:2000) or the

rabbit polyclonal anti-CNX antibody (1:5000).

I mmunofluor escence microscopy

Cells grown on coverslips were fixed with 4% parafaldehyde for 20 min at room temperature,

after which cells were blocked and permeabilizethwle Animal Free Blocker containing 0.05%

saponin for 20 min at room temperature. The cedlsavthen incubated with primary antibodies (anti-

E-cadherin antibody, 1:300; anti-calreticulin antibody 1: 300 (Cat No. SPA-600£Ssgen, San Diego,

CA, USA); anti-BiP antibody, 1:100 (Cat No. sc-13968, Samt&®@iotechnology, DallagX, USA);

and anti-PDI antibody, 1:300 (Cat No. SPA-891, &tgen)), followed by incubation with secondary

antibodies conjugated to Alexa Fluor 488 or AlekaoF 555 (Thermo Fisher Scientific). Specimens

were mounted with Vectashield Mounting Medium camitey DAPI (Vector laboratories, Newark,
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CA, USA) and examined with a LSM700 laser scanemgfocal microscope (Carl Zeiss, Oberkochen,

Germany).

Collection of human tissue samples and preparation of these samples

Individual patients gave their informed consent digse of the specimens of placentas. Samples of

third-trimester human placentas were collecteceaaiezan sections that were performed before labor

started. We defined PE as the presence of a biesdyre value of 140 / 90 mmHg after 20 weeks

of gestation and the presence of proteingrid@0 mg protein / 24 h). We used the diagnostieida

of the International Society for the Study of Hygeassion in Pregnancy to determine whether patients

with PE were eligible for inclusion in the studyeWxcluded patients with multiple pregnancies)feta

chromosomal abnormalities, or fetal anomalies.tRerstudy of immunoblots, placental tissues from

PE patients (at 34—40 weeks: 5) and placental tissues from gestational cés(at 34—39 weeks,

n = 4) were immediately frozen in liquid nitrogendawere stored at —80 °C before they were used.

The Ethics Committee of Wakayama Medical Universitgproved this study (authorization

number:1690).

We used a Teflon homogenizer (As One, Osaka, Japammogenize 500-mg samples of human

placental tissues in 0.4 ml of Radioimmunopreciata buffer (Sigma-Aldrich) that contained the

following protease inhibitors: 4 mM Pefabloc, 1 yMpstatin, 1 uM leupeptin, and 200 pM

phenylmethylsulfonyl fluoride (Roche, Basel, Switaad). We centrifuged the homogenates at 18

000>g for 10 min at 4 °C, and we collected the supemntatand separated them by means of 10%
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sodium dodecyl sulfate (SDS)-polyacrylamide gel electrophoresis. Proteins were then transferred to

polyvinylidene difluoride membranes (Immobilon-P, Merck Millipore). Membranes were blocked

with 5% skim milk (BD Biosciences) and 0.05% Tween 20 (Wako Pure Chemicals) in Tris-buffered

saline (pH 7.6) and were incubated with the following primary antibodies: anti-CNX antibody (N-

terminal), 1:5000; anft-actin antibody, 1:1000; incubation with HRP-conjugated secondary

antibodies followed. Signals were identified by using the Immobilon Western Chemiluminescent HRP

substrate (Merck Millipore) and were quantified means of by densitometry with ImageJ version 1.52a

(National Institutes of Health, Bethesda, MDJAftin was used as a loading control.

Immunohistochemical analysis

Paraffin-embedded blocks of placental tissues were cut ipto-8iick sections, de-paraffinized, and

rehydrated, after which endogenous peroxidase activity was blocked with 0.3% hydrogen peroxide in

methanol. For antigen retrieval, these sections were heat-ed in 1 mM EDTA (pH 8.0) in a pressure

cooker for 10 min. The sections were then incubated with the rabbit polyclonal anti-CNX (C-terminal)

antibody followed by incubation with the HRP-conjugated secondary antibody. Signals were detected

by using the Histofine Simple Stain MAX PO reagent (Nichirei Biosciences, Tokyo, Japan) and 3,3'-

diaminobenzidine as the substrate. Sections were also stained with purified rabbit IgG (Thermo Fisher

Scientific) that served as an isotype control.

Satistical Analysis

Data were analyzed via the Mann-Whitney U-test by means of Prism software (Version 7.04,

GraphPad Software, San Diego, CA, USAyalues of < 0.05 were said to be significant.
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