
Figure S1 Expression of FACT complex in human HCC and other cancers 

(A) A list of known human histone chaperones. (B) Significant up-regulation of SUPT16H and 

SSRP1 mRNA in a representative HCC case revealed by RNA-Seq. (C) Overexpression of 

SSRP1 protein in a representative HCC case revealed by IHC staining. (D) mRNA expression 

of SUPT16H and SSRP1 in clinical HCC and NT samples and HCC cell lines. (E) mRNA 

expression levels of SUPT16H and SSRP1 were significantly up-regulated in TCGA HCC cohort. 

(F) Up-regulation of SUPT16H and SSRP1 was detected in 80% and 88% of HCC patients 

(combining TCGA and our in-house cohort). (G) SUPT16H and SSRP1 were frequently up-

regulated in lung and breast cancers (TCGA data). (H) ROC analysis of TCGA data showed 

that SUPT16H and SSRP1 were specificity and sensitivity biomarkers for HCC detection. (I) 

FACT complex expression increased with cancer histological grade (TCGA data). 

 

Figure S2 SUPT16H expression in HCC with different etiological factors. Upregulation of 

SUPT16H in TCGA HCC samples showed no association with risk factors. 

 

Figure S3 SSRP1 expression in HCC with different etiological factors. Upregulation of SSRP1 

in TCGA HCC samples showed no association with risk factors. 

 

Figure S4 Overexpression of SUPT16H promoted HCC growth  

(A) Activation of endogenous SUPT16H expression by CRISPR/dCas9 gene activation system. 

Up-regulation of SUPT16H was confirmed at both protein and mRNA levels. (B-D) 

Overexpression of SUPT16H significantly promoted colony formation, cell proliferation, and 

cell migration in MHCC97L cells. (E) Overexpression of SUPT16H significantly promoted HCC 
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tumor growth in the subcutaneous implantation nude mice model. NTC: non-target control; 

SUPT16H OE: SUPT16H overexpressing cells (* P<0.05; ** P<0.01; ***P<0.001) 

 

Figure S5 Overexpression of SSRP1 promoted HCC growth 

(A) Activation of endogenous SSRP1 expression by CRISPR/dCas9 gene activation system. 

Up-regulation of SSRP1 was confirmed at both protein and mRNA levels. (B-D) 

Overexpression of SSRP1 significantly promoted colony formation, cell proliferation, and cell 

migration in MHCC97L cells. (E) Overexpression of SSRP1 significantly promoted HCC tumor 

growth in the subcutaneous implantation nude mice model. NTC: non-target control; SSRP1 

OE: SSRP1 overexpressing cells (* P<0.05; ** P<0.01; ***P<0.001) 

 

Figure S6 Knockout of FACT suppressed HCC growth in Huh7 in vitro 

(A) Knockout of SUPT16H or SSRP1 in Huh7 cells by CRISPR/Cas9 gene knockout 

system. Knockout effect was verified at protein levels in sgSUPT16H #2, #3 cells and sgSSRP1 

#1, #4 cells. Consistent with MHCC97L, knockout of either SUPT16H or SSRP1 in Huh7 led to 

a complete depletion of the entire FACT complex. (B-D) Knockout of SUPT16H and SSRP1 

significantly suppressed HCC cell proliferation, migration and colony formation in Huh7. (** 

P<0.01; ***P<0.001). 

 

Figure S7 Knockdown of SUPT16H suppressed HCC growth in vitro 

(A) Stable knockdown of SUPT16H in MHCC97L and Huh7 cells by lentiviral shRNA 

sequences. Knockdown effect was verified at both mRNA and protein levels in shSUPT16H 

#1, #3 cells. (B-D) Knockdown of SUPT16H significantly suppressed cell proliferation, 

migration and colony formation. (* P<0.05; ** P<0.01; ***P<0.001) 
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Figure S8 Knockdown of SSRP1 suppressed HCC growth in vitro 

(A) Stable knockdown of SUPT16H in MHCC97L and HepG2 cells by lentiviral shRNA 

sequences. Knockdown effect was verified at both mRNA and protein levels in shSSRP1 #2, 

#3 cells. (B-D) Knockdown of SSRP1 significantly suppressed cell proliferation, migration and 

colony formation. (* P<0.05; ** P<0.01; ***P<0.001) 

 

Figure S9 Knockout of SUPT16H and SSRP1 suppressed cell migration and colony 

formation ability 

(A) Counting the number of migrated cells in wild-type, SUPT16H and SSRP1 knockout 

MHCC97L cells. (B)  Number of colonies formed in wild-type, SUPT16H and SSRP1 knockout 

MHCC97L cells. (***P<0.001) 

 

Figure S10 H&E staining of lung in an orthotropic implantation mice model derived from 

MHCC97L NTC and SUPT16H knockout cells.  

(A) The presence of lung metastatic foci in tumor-bearing mice implanted with NTC-

MHCC97L cells was confirmed by H&E staining. (B) No metastatic focus was found in 

SUPT16H knockout group. 

 

Figure S11 Knockdown of SUPT16H suppressed HCC growth in vivo 

(A -C) Knockdown of SUPT16H (shSUPT16H #1 and #3) significantly suppressed HCC tumor 

growth in the subcutaneous implantation nude mice model. The size of tumor formed in the 

subcutaneous implantation mice model was monitored every 2-3 days. Tumors derived 

from both shSUPT16H #1 and #3 MHCC97L cells growth remarkably slower than NTC. (D-F) 
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Stable knockdown of SUPT16H suppressed HCC tumor growth in orthotopic implantation 

model. in vivo  bioluminescence imaging and gross examination confirmed a reduced tumor 

size in MHCC97L shSUPT16H #1 and #3 groups). ex vivo bioluminescence of the lungs 

harvested from orthotopic implanted model showed that knockdown of SUPT16H 

dramatically suppressed lung metastasis. (* P<0.05; ** P<0.01; ***P<0.001)  

 

Figure S12 Knockdown of SSRP1 suppressed HCC growth in vivo 

Stable knockdown of SSRP1 suppressed HCC tumor growth in vivo orthotopic implantation 

model (A) bioluminescence imaging and (B) gross examination of tumor size in the liver of 

nude mice. (C) ex vivo bioluminescence of the lungs harvested from orthotopic implanted 

model showed that knockdown of SSRP1 dramatically suppressed lung metastasis. (D) HE 

staining confirmed the presence of metastasis foci in the lung of NTC derived tumor bearing 

mice. (* P<0.05; ** P<0.01; ***P<0.001) 

 

Figure S13 Common upstream transcriptional regulators of SUPT16H and SSRP1  

SUPT16H and SSRP1 shared most of transcription factors (95 out of 156 for SSRP1; 95 out of 

138 for SUPT16H) according to QIAGEN online ChIP qPCR database. 95 common upstream 

regulators of SUPT16H and SSRP1 are listed. 

 

Figure S14 FACT expression decreased in NRF2 knockdown Huh7 cells 

 

Figure S15 tBHP treatment stabilization SSRP1 

SSRP1 degradation in SUPT16H knockout cells was blocked by tBHP. 
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Figure S16 An illustration to explain working flow of 4sU-DRB transcription elongation 

assay.  

HCC cells were treated with DRB to stop gene transcription. After DRB release, newly 

synthesized RNA was labelled with 4sU. Total RNA was purified for the cells. 4sU labelled 

RNA was biotinylated and pulldown with Strepatidin beads. Transcription elongation rates 

of gene of interests were determined by qRT-PCR at 0, 4 and 8 mins after DRB release with 

primers designed to amply different regions.   

 

Figure S17 Curaxin suppressed in vivo tumor growth without affecting mice body weight 

(A) Curaxin significantly reduced HCC tumor growth in the subcutaneous implantation nude 

mice model. The size of tumor formed was monitored and recorded. (* P<0.05; ** P<0.01; 

***P<0.001) (B) Body weight of Curaxin- and vehicle-treated mice. 

 

Figure S18 Body weight of vehicle, Curaxin, Sorafenib and co-treatment group  

Body weight of nude mice treated with vehicle, Curaxin, Sorafenib, or Curaxin and Sorafenib 

co-treatment. 

 

Table S1: Demographic data of the patients in HKU sample cohort 

Table S2: Demographic data of the patients in TCGA sample cohort 

Table S3: Primers for quantitative PCR  

Table S4: shRNA and sgRNA sequences  
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