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Figure S1 (Related to Figure1). BRCA1mut-iPSC lines exhibit normal karyotypes, even after extensive 

culturing. G-band analysis of karyotype for (A) BRCA1mut-iPSC lines and (B) control iPSC lines at passage 9. (C) 

Karyotype analysis for 87i-CTR-n3 control and BRCA1 mutant 70i-BRCA-n1 and 79i-BRCA-n2 at passage 32. 



 

Figure S2 (Related to Figure1). BRCA1mut-iPSC lines have the capacity to differentiate into three germ layers 

and (Related to Figure2) to differentiate of BRCA1mut-iPSC into Intermediate Mesoderm-Like Cells. (A) The 

factors and markers involved in the differentiation of three different germ layers (Chambers et al., 2009; Mae et al., 

2013; Teo et al., 2014; Yucer et al., 2017). Expression of ectoderm marker PAX6, mesoderm marker BRACHYURY, 

and endoderm marker SOX17 during course of differentiations. Relative gene expression to iPSC stage (day 0) was 

calculated using the DDCt method and normalized to endogenous GAPDH level. Error bars are Standard Error of the 

Mean (SEM) (n = 3 independent biological experiments and each dot represents the average of 3 independent 



biological experiments per line). (B) Expression kinetics of mesoderm markers BRACHYURY and MIXL1 during the 

6-day differentiation course using established protocol (Yucer et al., 2017). (C) Expression of intermediate 

mesoderm markers, PAX2, OSR1, and GATA3 during the 6-day differentiation course. (D) Immunocytochemistry for 

FTE marker PAX8 in BRCA1mut-FTE organoid (70i-BRCA line) at day 30 in culture. Scale bars, 50 µm. Relative 

gene expression at iPSC stage (day 0) was calculated using the DDCt method and normalized to endogenous 

GAPDH level. Error bars are Standard Error of the Mean (SEM) (n = 3 independent biological experiments and each 

dot represents the average of 3 independent biological experiments per line). 

 

Figure S3 (Related to Figure3). Histological characterization of controls and BRCA1mut FTE organoids. (A) 

H&E staining of normal FTE organoids at 4-months and quantification tissue thickness distribution. (B) FTE 

organoids thickness distribution by   genotype. (C) H&E staining image, which was stitched using Stereo 



Investigator to indicate the cellular outgrowth (D) Cellular outgrowth measured as arithmetic average roughness by 

genotype.  

 

Significance calculated using student t-test, ***p<0.00 

 



Figure S4 (Related to Figure4). BRCA1mut-iPSC-derived fallopian tube organoids present cellular signature of 

STIC pathology in vitro. (A) Immunocytochemistry for TP53 and Ki67 for 3 different BRCA1mut-FTE-organoids. 

Scale bars, 50 µm. Cilia formation at 6-months shown by (B) immunocytochemistry for FTE secretory cell marker 

OVGP1 and ciliated cell marker TUBB4A and FOXJ1 and (C) H&E staining in 80iCTR line organoids. Scale bars, 

25 µm and 50 µm. (D) Immunocytochemistry for FTE secretory cell marker OVGP1 and ciliated cell marker 

TUBB4A in for 3 different BRCA1mut-FTE organoids at 4 months. Scale bars, 50 µm. 

 



Figure S5 (Related to Figure4).  BRCA1mut-iPSC-derived fallopian tube organoids exhibit the molecular basis 

for STIC pathology in vitro. Differential gene expression and GSEA for control and BRCA1mut-FTE organoids at 4-

month in culture. FDR value is < 0.05. Z-scores of the leading-edge genes were calculated and used to construct a 

heatmap. 

 

 



Figure S6 (Related to Figure 5). The decrease in BRCA1 expression in BRCA1mut-iPSC-derived fallopian tube 

organoid is not due to loss of heterozygosity (LOH). (A) qRT-PCR quantification of full-length BRCA1 gene 

expression at 1 month and 1 year. (B) qRT-PCR quantification of Delta exon 11 BRCA1 gene expression. (C) 

Fragment mapping for the BRCA1 gene on RNA sequencing data at 1-year culture. Relative gene expression to 87i-

CTR was calculated using DDCt method and normalized to endogenous GAPDH level. Error bars are Standard Error 

of the Mean (SEM) (n = 3 independent biological experiments and each dot represents the average of 3 independent 

biological experiments per line). Significance calculated using One-way ANOVA, Dunnett Multiple 

comparisons,*p<0.05. (D) Differential gene expression and GSEA for control and BRCA1mut-FTE organoids at 1 

year in culture. FDR value is < 0.05. Z-scores of the leading-edge genes were calculated and used to construct a 

heatmap. 

 

 

 



 

Figure S7 (Related to Figure6).  BRCA1mut-iPSC-derived fallopian tube organoids demonstrate cancerous 

characteristics in vivo.  (A) H&E images for normal control and BRCA1mut-FTE organoids within the mammary 

gland. (B) Brightfield images at 3 months post-transplantation of 87i-CTR FTE organoids and 79i-BRCA FTE 

organoids (after 4 months in culture), and total number of nodules per experiment. (C) H&E and TP53 

immunohistochemistry images at 3 months post-transplantation. Scale bars, 50 µm.(D) Immunocytochemistry for 

TP53, Ki67, gH2AX and Cleaved Caspase3 in response to 100 mM DMSO, Rucaparib, Niraparib and Olaparib at 

24, 48 and 72 hours treatment of primary cells from BRCA1mut tumor lesions. (E) Time course of cellular 



cytotoxicity assay (LDH assay) in response to 100, 10, 5 and 1 mM DMSO, Rucaparib, Niraparib and Olaparib at 

24, 48 and 72 hours treatment of primary cells from BRCA1mut tumor lesions.  

 

 

Table S1 (Related to Figure3). Gene enrichment sets for control vs BRCA1mut-FTE organoids at 4-month 

culture 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S2 (Related to Figure3).  Functional annotation for control vs BRCA1mut -FTE organoids at 4 months by 

IPA software 

 



 



 



Table S3 (Related to Figure4).  Gene enrichment sets for control vs BRCA1mut -FTE organoids at 1 year 

culture 

 

 
 

 

 

 

 

 

 

 

 

 



Table S4 (Related to Figure4).   Functional annotation for control vs BRCA1mut -FTE organoids at 1 year by 

IPA software 

 

 



 



 



Table S5 (Related to STAR Method) Primer sequences 

 

Primer Name Gene Targeted Application Sequence (5’-3’) 

hBRACHYURY-F BRACHYURY qRT-PCR 5’-GCTGTGACAGGTACCCAACC-3’ 

hBRACHYURY-R BRACHYURY qRT-PCR 5’-CATGCAGGTGAGTTGTCAGAA-3’ 

hBRCA1-Full-F BRCA1 qRT-PCR 5’-TAGCAAGGAGCCAACATAACAGAT-3’ 

hBRCA1-Full-R BRCA1 qRT-PCR 5’-CTGTGTGAGAGAAAAGAATGGAATAAG-3’ 

hBRCA1-DeltaEXON1-F BRCA1 qRT-PCR 5’-GATTCTGCAAAAAAGGCTGCT-3’ 

hBRCA1-DeltaEXON1-R BRCA1 qRT-PCR 5’-CAGATGCTGCTTCACCCTGA-3’ 

hGAPDH-F GAPDH qRT-PCR 5’-GTGGACCTGACCTGCCGTCT-3’ 

hGAPDH-R GAPDH qRT-PCR 5’-GGAGGAGTGGGTGTCGCTGT-3’ 

hGATA3-F GATA3 qRT-PCR 5’-CTCATTAAGCCCAAGCGAAG-3’ 

hGATA3-R GATA3 qRT-PCR 5’-GTCTGACAGTTCGCACAGGA-3’ 

hMIXL1-F MIXL1 qRT-PCR 5’-GGTACCCCGACATCCACTT-3’ 

hMIXL1-R MIXL1 qRT-PCR 5’-GCCTGTTCTGGAACCATACCT-3’ 

hOCT4-F POU5F1 qRT-PCR 5’-ACCCACACTGCAGCAGATCA-3’ 

hOCT4-R POU5F1 qRT-PCR 5’-CCACACTCGGACCACATCC-3’ 

hOSR1-F OSR1 qRT-PCR 5’-GGACCTCTGCGGAACAAG-3’ 

hOSR1-R OSR1 qRT-PCR 5’-TGCAGGGAAGGGTGGATA-3’ 

hOVGP1-F OVGP1 qRT-PCR 5’-AATTCTCTACCCAGAGTTCAACAAA-3’ 

hOVGP1-R OVGP1 qRT-PCR 5’-CCGATGGACAGTAGTGTTTTCA-3’ 

hPAX2-F PAX2 qRT-PCR 5’-GAAGTGCCCCCTTGTGTG-3’ 



hPAX2-R PAX2 qRT-PCR 5’-TCGTTGTAGGCCGTGTACTG-3’ 

hSALL1-F SALL1 qRT-PCR 5’-ATTGCAGCCTAGCCAAAAAG-3’ 

hSALL1-R SALL1 qRT-PCR 5’-ACCAGCTGAGCAGAAAGGTC-3’ 

hSOX17-F SOX17 qRT-PCR 5’-ACGCCGAGTTGAGCAAGA-3’ 

hSOX17-R SOX17 qRT-PCR 5’-TCTGCCTCCTCCACGAAG-3’ 

hSOX2-F SOX2 qRT-PCR 5’-GGGGGAATGGACCTTGTATAG-3’ 

hSOX2-R SOX2 qRT-PCR 5’-GCAAAGCTCCTACCGTACCA-3’ 

hWT1-F WT1 qRT-PCR 5’-GAATGCATGACCTGGAATCA-3’ 

hWT1-R  WT1 qRT-PCR 5’-TCTGCCCTTCTGTCCATTTC-3’ 
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