
Supplementary Table 1. Sequences of siRNAs used in this study 

siRNA Sense Anti-sense 
siCTRL GUACCGCACGUCAUUCGUAUC UACGAAUGACGUGCGGUACGU 

siSPARC GCUGAGAACUCGUUCACCUCC AGGUGAACGAGUUCUCAGCCU 

 

  



Supplementary Table 2. Sequences of RT-qPCR primers used in this study 

Gene symbol Forward Reverse 
GAPDH GAAGGTGAAGGTCGGAGTC GAAGATGGTGATGGGATTTC 

SPARC ATGATGGTGCAGAGGAAACC TGTTTGCAGTGGTGGTTCTG 

COL1A1 CCCTGGAAAGAATGGAGATG CCATCCAAACCACTGAAACC 
FN1 TCGTGCAGCTGTTTACCAAC AGGCACGTGCAAAGCATTTG 
TGFB1 TTGATGTCACCGGAGTTGTG AACCCGTTGATGTCCACTTG 

TGFB2 AAAAGCCAGAGTGCCTGAAC CGCCTTCTGCTCTTGTTTTC 

TGFB3 TCCATGTCACACCTTTCAGC TGGTCATCCTCATTGTCCAC 

 

  



 

 

Supplementary Figure 1: Recapitulation of the thickness of human pancreatic fibrotic 

tissue via 3D culture of primary PSCs. (A) Seeding of 1×, 5×, or 10×105 primary PSCs in 

3D culture. Obtained 3D tissues were stained with SYTOX green (green), observed under a 

confocal laser microscope, and 3D-reconstituted. Representative vertical sectional images 

of the 3D tissues are shown. Scale bars = 10 µm. (B) Quantification of the thickness of the 

3D tissues obtained in (A) (n = 4 for all experimental groups). 

  



 

 

Supplementary Figure 2: ECM remodeling in 3D tissue generated from primary PSCs. 

(A) Representative staining images of Collagen I (1st column, red) and Fibronectin (2nd 

column, red) in 3D tissues generated from seeding 5×105 primary PSC cells after two or three 

days of culture. Scale bars = 50 µm. (B) Quantification of the fluorescence intensity of 

Collagen I comparing between Day 2 (white bars) and Day 3 (black bars) of 3D culture (n = 

3 for both experimental groups). (C) Representative curves demonstrating the distribution of 

FN orientation, corresponding to the images shown in the 2nd column of (A) are shown. 

Broken lines depict distribution after two days of culture, solid lines after three days. (D) 

Orientation index was quantified from the orientation curves such as shown in (C) to compare 

between Day 2 (white bars) and Day 3 (black bars) of 3D culture (n = 3 for both experimental 

groups). 

  



 

 

Supplementary Figure 3: Comparison of ECM component expression between day 2 

and day 3 of 3D culture. Reverse transcription quantitative polymerase chain reaction (RT-

qPCR) analyses of Collagen 1 (COL1A1; A and B) and Fibronectin (FN1; C and D) gene 

expression in 3D tissues generated from PSC #1 cells (A and C) and PSC #2 cells (B and 

D) after two days (white bars) or three days (black bars) of culture (n = 3 for all experimental 

groups).   



 

 

Supplementary Figure 4: Effect of SPARC knockdown on expression of ECM 

components and TGF-β ligands. RT-qPCR analyses of SPARC (SPARC; A and B), 

Collagen 1 (COL1A1; C and D), Fibronectin (FN1; E and F), TGF-β1 (TGFB1; G and H), 

TGF-β2 (TGFB2; I and J), and TGF-β3 (TGFB3; K and L) gene expression in 3D tissues 

generated from PSC #1 cells (top row) and PSC #2 cells (bottom row) treated either with 

siCTRL (white bars) or siSPARC (black bars) (n = 3 for all experimental groups).  

  



 

 

Supplementary Figure 5: ECM remodeling was observed in 3D fibrotic tissue 

generated from normal fibroblasts treated with TGF-β2 regardless of SPARC 

knockdown. (A) Representative staining images of Collagen I (1st row, red) and Fibronectin 

(2nd row, red) in 3D tissues generated from seeding 5×105 MRC5 cells treated with siCTRL 

(1st column), siCTRL and TGF-β2 (2nd column), or siSPARC and TGF-β (3rd column). Scale 

bars = 50 µm. (B) Quantification of the fluorescence intensity of Collagen I (n = 4 for both 

experimental groups). (C) Orientation index of Fibronectin fibrils (n = 4 for each experimental 

group). In (B) and (C), white bars denote samples treated with siCTRL only, black bars with 

siCTRL and TGF-β2, and grey bars with siSPARC and TGF-β2.  

 


