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Figure S8. SH2 superbinder reversed intraperitoneal BLM-induced pulmonary fibrosis in mice. 

Figure S9. SH2 superbinder had effective inhibition of proliferation, migration and 

differentiation than nintedanib. 

Figure S10. SH2 superbinder had fewer side-effects than nintedanib in vivo. 
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Figure S1. Cytokine and growth factor signaling pathways were included in IPF. A, KEGG 

pathway enrichment analysis with lung function (DLco%) of IPF patients in GSE47460. B-C, 

Log-transformed normalized gene expression values of IL13RA2 and IGFL2 in lung tissues 

from patients with IPF and control in GSE47460. D-E, Linear relationship and association 

between expressions of IL13RA and IGFL2 and lung functions (DLco%). F, Association 

between expressions of IL13RA and IGFL2 and other pulmonary function indicators as FEV1 

pre-BD, FVC pre-BD, FEV1 post-BD, FVC post-BD. FEV1, forced expiratory volume; BD, 

bronchodilation; FVC, forced vital capacity. G, Association between expressions of IL13RA 

and IGFL2 and other fibrosis related genes. H-K, GSEA analysis of lung fibroblasts from IPF 

patients in dataset GSE71351. L-M, Representative images of p-AKT, p-ERK1/2 and p-STAT3 

immunostaining of lung tissue sections from IPF patients and healthy control (n = 3). **P < 

0.01, ***P < 0.001. IgG was an isotype control for p-AKT, p-ERK1/2 and p-STAT3. N-P, 

Representative images of pY in epithelial cells (EpCAM+) (N), leukocytes (CD45+) (O) and 

endothelial cells (CD31+) (P) of IPF patients. 



 

 

 



Figure S2. High pY levels promoted the proliferation, migration and differentiation of 

lung fibroblasts from mice. A-C, Changes in cell proliferation between fibroblasts between 

mnLFs and mfLFs by CCK-8 and EdU assay (n = 7 or 4). **P < 0.01, ***P < 0.001. D-G, 

Comparison of migration between mnLFs and mfLFs (n = 4). ***P < 0.001. H-I, Differentiation 

measured by content of lipid droplets through TEM and Nile red staining between mnLFs and 

mfLFs. J-K, The contractility of mnLFs and mfLFs in 3D collagen matrices (n = 4). ***P < 

0.001. L-M, Western blot and quantification of p-VEGR2, p-PDGFRβ, p-EGFR and p-FGFR1 

in mnLFs and mfLFs (n = 4). **P < 0.01, ***P < 0.001. N-O, Western blot and quantification of 

p-PLCγ1, p-GAB1, p-SHC and p-SRC in mnLFs and mfLFs (n = 6). **P < 0.01, ***P < 0.001. 

P-Q, Western blot and quantification of p-AKT, p-ERK1/2 and p-STAT3 in mnLFs and mfLFs 

(n = 6). **P < 0.01, ***P < 0.001. 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



Figure S3. Concentration and time dependent effects of SH2 superbinder for inhibition 

of proliferation, migration and differentiation in lung fibroblasts. A, Cytotoxic effects of 

GST, GST-SH2 WT or GST-SH2 TrM in hnLFs. Live cells were stained green, and dead cells 

were stained red. B-C, Concentration and time dependent effects of GST-SH2 TrM on pY levels 

in hfLFs. D-E, Concentration and time dependent effects of GST-SH2 TrM on FN, COL1A1 

and α-SMA protein levels in hfLFs. F-I, Concentration and time dependent effects of GST-

SH2 TrM on proliferation of hfLFs. J-M, Concentration and time dependent effects of GST-

SH2 TrM on migration of hfLFs. N-Q, Concentration and time dependent effects of GST-SH2 

TrM on differentiation of hfLFs. R-S, Concentration and time dependent effects of GST-SH2 

TrM on contractility of hfLFs. 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 



Figure S4. SH2 superbinder could restrain proliferation, migration and differentiation of 

lung fibroblasts induced by PHPS1. Pretreatment of hnLFs with PHPS1 10 μM for 24 h and 

then GST, GST-SH2 WT or GST-SH2 TrM were incubated for another 24 h. A, Western blot 

showed the change of pY levels in PHPS1 treated hnLFs. B-D, The effect of GST-SH2 TrM on 

proliferation of PHPS1 treated hnLFs (n = 7 or 4). **P < 0.01, ***P < 0.001. E-H, The effect of 

GST-SH2 TrM on migration of PHPS1 treated hnLFs (n = 4). ***P < 0.001. I-L, The effect of 

GST-SH2 TrM on differentiation of PHPS1 treated hnLFs (n = 4). ***P < 0.001. M, The effect 

of GST-SH2 TrM on ECM production of PHPS1 treated hnLFs. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



Figure S5. SH2 superbinder suppressed proliferation, migration and differentiation of 

lung fibroblasts from mice. We isolated lung fibroblasts from lung tissues of normal or BLM-

treated mice and then treated mnLFs and mfLFs with SH2 superbinder. A-B, Western blot of 

pY, FN, COL1A1 and α-SMA in mnLFs and mfLFs after treatment with GST, GST-SH2 WT 

or GST-SH2 TrM. C-E, Changes in cell proliferation between mnLFs and mfLFs after GST, 

GST-SH2 WT or GST-SH2 TrM incubation determined by CCK-8 and EdU assay (n = 4). **P 

< 0.01, ***P < 0.001. F-I, Comparison of migration between mnLFs and mfLFs after GST, GST-

SH2 WT or GST-SH2 TrM treatment (n = 4). *P < 0.05, **P < 0.01, ***P < 0.001. J-K, 

Differentiation measured by content of lipid droplets through TEM and Nile red staining after 

GST, GST-SH2 WT or GST-SH2 TrM treatment. Arrows pointed to the lipid droplets in 

cytoplasm. L-M, The contractility of mnLFs and mfLFs after GST, GST-SH2 WT or GST-SH2 

TrM treatment (n = 4). ***P < 0.001.  

 

 

 

 

 

 

 

  

 

 



 

 

 



Figure S6. SH2 superbinder could inhibit combination of RTKs with adaptor proteins 

and signaling pathways downstream, which depends on pY-SH2 binding. A-B, Western 

blot showed the change of pY, p-VEGFR2, p-PDGFRβ, p-EGFR and p-FGFR1 in PHPS1 

pretreated hnLFs after SH2 superbinder incubated. C, Western blot of p-VEGFR2, p-PDGFR

β, p-EGFR and p-FGFR1 in mnLFs and mfLFs after treatment with GST, GST-SH2 WT or 

GST-SH2 TrM. D-E, Concentration and time dependent effects of GST-SH2 TrM on p-PLCγ1, 

p-GAB1, p-SHC and p-SRC protein levels in hfLFs. F-G, Concentration and time dependent 

effects of GST-SH2 TrM on p-AKT, p-ERK1/2 and p-STAT3 protein levels in hfLFs. H, 

Western blot of p-AKT, p-ERK1/2 and p-STAT3 in PHPS1 pretreated hnLFs after treatment 

with GST, GST-SH2 WT or GST-SH2 TrM. I, Western blot of p-PLCγ1, p-GAB1, p-SHC and 

p-SRC in mnLFs and mfLFs after treatment with GST, GST-SH2 WT or GST-SH2 TrM. J, 

Western blot of p-AKT, p-ERK1/2 and p-STAT3 in mnLFs and mfLFs after treatment with 

GST, GST-SH2 WT or GST-SH2 TrM. K-L, Co-location analysis of EGFR and SHC in SH2 

superbinder treated hnLFs and hfLFs (n = 7). **P < 0.01, ***P < 0.001. M-O, The 

immunoprecipitation of VEGFR2 and GAB1 (M), PDGFRβ and PLCγ1 (N), and FGFR1 and 

PLCγ1 (O) in hnLFs and hfLFs. P-S, The immunoprecipitation of VEGFR2 and GAB1 (P), 

PDGFRβ and PLCγ1 (Q), FGFR1 and PLCγ1(R), and EGFR and SHC (S) in PHPS1-treated 

hnLFs. T, GST pull down assay showed the binding capacity of SH2 superbinder with pY in 

PHPS1-treated hnLFs. U-V, Co-location analysis of pY and SH2 superbinder in hnLFs and 

hfLFs (n = 7). ***P < 0.001. 

 

  



 

 

 



Figure S7. SH2 superbinder limited repetitively intratracheal BLM-induced pulmonary 

fibrosis in mice. After BLM (1 U/kg) treatment every two weeks for 4 months, PBS, GST, 

GST-SH2 WT, GST-SH2 TrM or SH2 TrM were intratracheal injected twice a week for another 

two weeks. All mice were sacrificed at the end of week 18. A, Schematic of SH2 superbinder 

treatment in repetitively intratracheal BLM-induced pulmonary fibrosis. B, Body weights 

measurement every 4 weeks (n = 6). *P < 0.05, ***P < 0.001. C, Representative microCT 

reconstitution images of 3D and cross sections of lungs. Arrows showed the fibrosis foci which 

resulted in serious parenchymal destruction and volume reduction of lungs. D, Lung volume 

calculation by CTvox after 3D reconstitution of lungs (n = 6). *P < 0.05, **P < 0.01, ***P < 

0.001. E, Lung weights shown as bar charts (n = 6). **P < 0.01, ***P < 0.001. F, Lung 

hydroxyproline content in different groups (n = 6). ***P < 0.001. G, Soluble collagen content 

in different groups (n = 6). ***P < 0.001. H, Masson’s trichrome staining in different groups. 

Images showing the panoramic and partial view of lungs. Arrows pointed to the collagen 

deposition. I-J, Collagen percentage (I) and fibrosis score (J) of lungs after PBS, GST, GST-

SH2 WT, GST-SH2 TrM or SH2 TrM treatment (n = 6). ***P < 0.001. K-O, Western blot of FN, 

COL1A1 and α-SMA (K-L), pY (M), and p-STAT3, p-AKT and p-ERK1/2 (N-O) in lung 

tissues from different groups (n = 6). **P < 0.01, ***P < 0.001. P, Expression changes of fibrosis 

associated genes after PBS, GST, GST-SH2 WT, GST-SH2 TrM or SH2 TrM treatment (n = 6). 

 

 

 



 

 

 



Figure S8. SH2 superbinder reversed intraperitoneal BLM-induced pulmonary fibrosis 

in mice. After BLM (40 U/kg) treatment at day 1, 5, 8, 11 and 15, PBS, GST, GST-SH2 WT, 

GST-SH2 TrM or SH2 TrM were intratracheally injected at day 24, 28, 34 and 36. All the mice 

were sacrificed at day 40. A, Schematic of SH2 superbinder treatment in intraperitoneal BLM-

induced pulmonary fibrosis. B, Body weights measurement every 8 days (n = 6). ***P < 0.001. 

C, Representative microCT reconstitution images of 3D and cross sections of lungs. Arrows 

showed the fibrosis foci which resulted in serious parenchymal destruction and volume 

reduction of lungs. D, Lung volume calculation by CTvox after 3D reconstitution of lungs (n 

= 6). **P < 0.01, ***P < 0.001. E, Lung weights shown as bar charts (n = 6). **P < 0.01, ***P < 

0.001. F, Lung hydroxyproline content in different groups (n = 6). ***P < 0.001. G, Soluble 

collagen content in different groups (n = 6). ***P < 0.001. H, Masson’s trichrome staining in 

different groups. Images showing the panoramic and partial view of lungs. Arrows pointed to 

the collagen deposition. I-J, Collagen percentage (I) and fibrosis score (J) in mice lungs of 

PBS, GST-SH2 WT, GST-SH2 TrM or SH2 TrM treatment (n = 6). ***P < 0.001. K-O Western 

blot of FN, COL1A1 and α-SMA (K-L), pY (M), and p-STAT3, p-AKT and p-ERK1/2 (N-O) 

in lung tissues from different groups (n = 6). *P < 0.05, **P < 0.01, ***P < 0.001. P, Expression 

changes of fibrosis associated genes after PBS, GST-SH2 WT, GST-SH2 TrM or SH2 TrM 

treatment (n = 6). 

 

 

 

 



 

 

 



Figure S9. SH2 superbinder had effective inhibition of proliferation, migration and 

differentiation than nintedanib. HfLFs were treated with nintedanib (1 μM) and GST-SH2 

TrM (1 μM) for 24 h. A-C, Changes in cell proliferation between the effect of nintedanib and 

GST-SH2 TrM on hfLFs by CCK-8 and EdU assay (n = 6 or 4). **P < 0.01, ***P < 0.001. D-G, 

Comparison of migration between nintedanib and GST-SH2 TrM in hfLFs (n = 4). ***P < 0.001. 

H-L, Comparison of differentiation between nintedanib and GST-SH2 TrM in hfLFs (n = 4). 

***P < 0.001. M, Comparison of ECM production between nintedanib and GST-SH2 TrM in 

hfLFs. N-P, Comparison of pY (N), RTKs (O) and signaling pathways downstream (P) between 

nintedanib and GST-SH2 TrM in hfLFs. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



Figure S10. SH2 superbinder had fewer side-effects than nintedanib in vivo. A, The change 

of body weights after PBS, nintedanib or GST-SH2 TrM intratracheal injection in BLM treated 

mice (n = 6). B-D, The determination of liver function index in serum (n = 6). **P < 0.01. E, 

The white blood cell count after PBS, nintedanib or GST-SH2 TrM injection (n = 6). F, HE 

staining and TEM showed the difference of intestinal villi after PBS, nintedanib or GST-SH2 

TrM injection. G, The graphical abstract on the mechanism that how SH2 superbinder inhibited 

the process of lung fibrosis. 

 

 

Table S1. Patient demographics 

 # Age Sex Condition Clinical diagnosis 

Control 1 1373052 49 M adenocarcinoma* Lung adenocarcinoma 

Control 2 1511906 64 M adenocarcinoma* Lung adenocarcinoma 

Control 3 1494759 60 M adenocarcinoma* Lung adenocarcinoma 

Patient 1 1361250 61 M UIP IPF 

Patient 2 1517698 66 M UIP IPF 

Patient 3 1562931 57 M UIP IPF 

*normal lung tissue resected from adenocarcinoma 

UIP: usual interstitial pneumonitis 

IPF: idiopathic pulmonary fibrosis 


