
Supplemental Figure S1. Immunofluorescence images of the expressed ECM 

proteins in 2D cultured HTM cells. 

At Day 6, 2D cultured HTM cells (NT: non-treated control) and those treated 

with a 5 ng/ml solution of TGF-β2 (TGFβ) in the absence and presence of 100 nM 

PGF2α (PG) or the EP2 agonist, omidenepag (OMD) were immunostained with 

specific antibodies against ECMs (COL1, COL4, COL6, FN or αSMA; green) and 

DAPI (blue). Representative immunolabeling images are shown (Scale bar: 100 µm). 

All experiments were performed in duplicate using fresh preparations (n= 3) and 

confirmed the consistent immunolabeling among total 6 slides in each experimental 

condition.  



Supplemental Figure S2. Immunofluorescence images of the expressed ECM 

proteins including COL1, COL4, FN and αSMA in 3D HTM spheroids. 

At Day 6, 3D spheroids (NT: non-treated control) and those treated with a 5 

ng/ml solution of TGF-β2 (TGFβ) in the absence and presence of 100 nM PGF2α 

(PG) or the EP2 agonist, omidenepag (OMD) were immunostained with specific 

antibodies against ECMs (COL1, COL4, FN or αSMA; green) and DAPI (blue). 

Representative immunolabeling by each antibodies are shown (Scale bar: 100 µm). All 

experiments were performed in duplicate using fresh preparations consisting of 10 

spheroids each.  



Supplemental Figure S3. Effects of PGF2α and the EP2 agonist, omidenepag 

(OMD) on the mRNA expression of TIMPs in 2D and 3D cultured HTM cells. 

At Day 6, 2D and 3D cultured HTM cells (NT: non-treated control) and those 

treated with a 5 ng/ml solution of TGF-β2 (TGFβ) in the absence and presence of 100 

nM PGF2α (PG) or the EP2 agonist, omidenepag (OMD) were subjected to mRNA 

expression analysis of mRNA in TIMP1-4. Analyses were performed in triplicate using 

fresh preparations (n=12-15 3D spheroids each). Data presented are the arithmetic mean 

± standard error of the mean (SEM), and statistical differences were determined by 

ANOVA followed by a Tukey’s multiple comparison test. *P<0.05, **P<0.01, 

***P<0.005. 



Supplemental Figure S4. Effects of PGF2α and the EP2 agonist, omidenepag 

(OMD) on the mRNA expression of MMPs and CTGF in 2D and 3D cultured HTM 

cells. 

At Day 6, 2D and 3D cultured HTM cells (NT: non-treated control) and those 

treated with a 5 ng/ml solution of TGF-β2 (TGFβ) in the absence and presence of 100 

nM PGF2α (PG) or the EP2 agonist, omidenepag (OMD) were subjected to mRNA 

expression analysis of MMP 2, 9 and 14 and CTGF. Analyses. All experiments were 

performed in duplicate using fresh preparations (n=12-15 3D spheroids each). Data 

presented are the arithmetic mean ± standard error of the mean (SEM), and statistical 

differences were determined by ANOVA followed by a Tukey’s multiple comparison 

test. *P<0.05, **P<0.01, ***P<0.005. 



Supplemental Figure S5. Effects of PGF2α and the EP2 agonist, omidenepag 

(OMD) on the mRNA expression of ER stress related factors in 2D and 3D 

cultured HTM cells. 

At Day 6, 2D and 3D cultured HTM cells (NT: non-treated control) and those 

treated with a 5 ng/ml solution of TGF-β2 (TGFβ) in the absence and presence of 100 

nM PGF2α (PG) or the EP2 agonist, omidenepag (OMD) were subjected to mRNA 

expression analysis of GRP78, GRP94, XBP, sXBP and CHOP. Analyses were performed 

in duplicate using fresh preparations (n=12-15 3D spheroids each). Data presented are 

the arithmetic mean ± standard error of the mean (SEM), and statistical differences were 

determined by ANOVA followed by a Tukey’s multiple comparison test. *P<0.05, 

**P<0.01, ***P<0.005. 



*1 Taqman probes (IDT, Coralville, IA, USA). *2 SYBR probes (IDT, Coralville, IA, USA).

Sequence 
Exon 

Location 

RefSeq 

Number 

Product 

Length (bp) 

human 

RPLP0*1 

Probe 

Primer2 

Primer1 

5'-/56-FAM/CCCTGTCTT/ZEN/CCCTGGGCATCAC/3IABkFQ/-3' 
5'-TCGTCTTTAAACCCTGCGTG-3' 
5'-TGTCTGCTCCCACAATGAAAC-3' 

2-3 NM_00100

2 4413 

human 

COL1A1
*1

Probe 

Primer2 

Primer1 

5'-/56-FAM/TCGAGGGCC/ZEN/AAGACGAAGACATC/3IABkFQ/-3' 

5'-GACATGTTCAGCTTTGTGGAC-3' 

5'-TTCTGTACGCAGGTGATTGG-3' 

1-2 NM_00008

8 17554 

human 

COL4A1
*1

Probe 

Primer2 

Primer1 

5’-/56-FAM/TCATACAGA/ZEN/CTTGGCAGCGGCT/3IABkFQ/-3’ 

5’-AGAGAGGAGCGAGATGTTCA-3’ 

5’-TGAGTCAGGCTTCATTATGTTCT-3’ 

51-52 
NM_00184

5 158195 

human 

COL6A1
*2

Primer2 

Primer1 

5'-CCTCGTGGACAAAGTCAAGT-3' 

5'-GTGAGGCCTTGGATGATCTC-3' 
2-3 

NM_00184

8 
23279 

human 

FN1 

Primer2 

Primer1 

5'-CGTCCTAAAGACTCCATGATCTG-3' 

5'-ACCAATCTTGTAGGACTGACC-3' 
3-4 

NM_21248

2 
75204 

human 

αSMA*1 

Probe 

Primer2 

Primer1 

5'-/56-FAM/AGACCCTGT/ZEN/TCCAGCCATCCTTC/3IABkFQ/-3' 

5'-AGAGTTACGAGTTGCCTGATG-3' 

5'-CTGTTGTAGGTGGTTTCATGGA-3' 

8-9 
NM_00161

3 
56324 

human 

TIMP1*1 

Probe 

Primer2 

Primer1 

5’-/56-FAM/TCAACCAGA/ZEN/CCACCTTATACCAGCG/3IABkFQ/-3’ 

5’-CCTTCTGCAATTCCGACCT-3’ 

5’-GCTTGGAACCCTTTATACATCTTG-3’ 
2-4 

NM_00325

4 
4382 

human 

TIMP2*1 

Probe 

Primer2 

Primer1 

5’-/56-FAM/TCTCATTGC/ZEN/AGGAAAGGCCGAGG/3IABkFQ/-3’ 

5’-GACGTTGGAGGAAAGAAGGA-3’ 

5’-TGTGGTTCAGGCTCTTCTTC-3’ 

3-4 
NM_00325

5 
72411 

human 

TIMP3*1 

Probe 

Primer2 

Primer1 

5’-/56-FAM/CCTCCTTTA/ZEN/CCAGCTTCTTCCCCAC/3IABkFQ/-3’ 

5’-CCTTCTGCAACTCCGACATC-3’ 

5’-CGGTACATCTTCATCTGCTTGA-3’ 

1-3 
NM_00036

2 
61337 

human 

TIMP4*1 

Probe 

Primer2 

Primer1 

5’-/56-FAM/ACTGAGGAC/ZEN/CTGACCAGTCAAGAGA/3IABkFQ/-3’ 

5’-GGTTTGAGAAAGTCAAGGATGTTC-3’ 

5’-GTTGCACAGATGGATGAAGAC-3’ 

3-4 
NM_00325

6 
5845 

human 

MMP2*2 

Primer2 

Primer1 

5’-TCCACCACCTACAACTTTGAG-3’ 

5’-GTGCAGCTGTCATAGGATGT-3’ 
6-7 

NM_00453

0 
27862 

human 

MMP9**2 

Primer2 

Primer1 

5’-ACATCGTCATCCAGTTTGGTG-3’ 

5’-CGTCGAAATGGGCGTCT-3’ 
3-4 

NM_00499

4 
7654 

human 

MMP14*

2

Primer2 

Primer1 

5’-TTCGCCGACTAAGCAGAAG-3’ 

5’-CTTGAATTCCTAGACCGCTGT-3’ 
1-1 

NM_00499

5 
11174 

human 

CTGF*2 

Primer2 

Primer1 

5’-GAAGCTGACCTGGAAGAGAAC-3’ 

5’-GCTCGGTATGTCTTCATGCTG-3’ 
4-5 

NM_00190

1 
3197 

human 

Grp78*2 

Forward 

Reverse 

5'-CATCACGCCGTCCTATGTCG-3' 

5'-CGTCAAAGACCGTGTTCTCG-3' 

NM_00534

7 
6491 

human 

GRP94*2 

Forward 

Reverse 

5'-CTGGGACTGGGAACTTATGAATG-3' 

5'-TCCATATTCGTCAAACAGACCAC-3' 

NM_00329

9 
17517 

human 

XBP*2 

Forward 

Reverse 

5'-AGTAGCAGCTCAGACTGCCA-3' 

5'-CCTGGTTCTCAACTACAAGGC-3' 

NM_00508

0 
6010 

human 

sXBP*2 

Forward 

Reverse 

5'-GGTCTGCTGAGTCCGCAGCAGG-3' 

5'-GGGCTTGGTATATATGTGG-3' 
AB076384 6010 

Human 

Chop*2 

Forward 

Reverse 

5'-GGAGAACCAGGAAACGGAAAC-3' 

5'-TCTCCTTCATGCGCTGCTTT-3' 

NM_ 

004083 
3930 

Human 

ZO1*1 

Probe 

Primer2 

Primer1 

5'--/56-FAM/ACTGAATTA/ZEN/CCTTCACCATGTGCTCCC/3lABkFQ/-3' 

5'-CGCGTCTCTCCACATACATTC-3' 

5'-GCTGGCTTATTCTGAGATGGA-3' 
24-25 

NM_ 

175610 
269683 

Human 

Cldn11*1 

Probe 

Primer2 

Primer1 

5'--/56-FAM/TGACTGCCT/ZEN/GCTTTGTGCTACGT/3lABkFQ/-3' 

5'-CATGGATTTCAGAACCTGCATT-3' 

5'-GGAAGAACAGTCAGCAGCA-3' 
2-3 

NM_ 

001185056 
15824 

Supplemental Table S1A. Sequences of primers used in the qPCR



Supplemental Table S2. Product data of 1st antibodies for immunocytochemistry 

IC; immuno cytochemistry. COL; collagen. FN; fibronectin. αSMA; α smooth muscle 

actin. pAb; polyclonal antibody. mAb monoclonal antibody. 

Supplemental other material. Certificate of analysis data related primary 

antibodies used for immunocytochemistry 

Host Speacies reactivities Recommended dilutions for IC

anti-COL1 Rabbit pAb Human, Bovine 1:50 - 1:200

anti-COL4 Rabbit pAb Human, Bovine 1:50 - 1:200

anti-COL6 Rabbit pAb Human, Bovine 1:50 - 1:200

anti-  FN Mouse mAb Human 1:50 - 1:500

anti-αSMA Rabbit pAb  Human, Bovine,

 Guinea pig, Dog,

 Pig,Rat, Mouse,

 Chickin

1:50 - 1:200

Step Cycles Temperature (℃) Cycling (min: sec)

Polymerase activation 1 95 3:00

Amplification 35-45

Denaturation 95 0:05

Annealing/Extension 60 0:30

SYBR: Cycling Protocol

Step Cycles Temperature (℃) Duration (min: sec)

UDG activation Hold 50 2:00

Dual-Lock™ DNA polymerase Hold 95 2:00

Denature 40 95 0:01

Anneal/extend 40 60 0:30

SYBR: Melt curve stage

Step Ramp rate Temperature (℃) Time (min: sec)

1 1.6℃/second 95 0:15

2 1.6℃/second 60 1:00

3*1 0.15℃/second 95 0:15

*1 Dissociation

Supplemental Table S1B. Running protocols for a real time RT-PCR of 

TaqMan based and SYBR based analyses. 

Taqman: Cycling Protocol
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