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Supplementary Tables
Supplementary Table S1. shRNA sequences for gene silencing.
	Gene
	Species
	
	shRNA sequences

	HSD11B1

	human

	#1
	GCTCCAAGGAAAGAAAGTGAT

	
	
	#2
	CGAGCTATAATATGGACAGAT




Supplementary Table S2. Primer sequences for Real-time PCR.
	Gene
	species
	Forward (5' -> 3')
	Reverse (5' -> 3')

	HSD11B1
	human
	TGAGAATGAGCATGTCTAGTCC
	AGCGAGGTCAAAAGAAACTCTA

	ACTB
	human
	ATCATGAAGTGTGACGTGGA
	CTCAGGAGGAGCAATGATCT




Supplementary Table S3. Antibodies for immunoblot or immunohistochemical assays.
	Antibody
	Comp.
	Cat.No.

	DYKDDDDK Tag
	CST
	#14793

	N-Cadherin
	CST
	#13116

	E-Cadherin
	CST
	#3195

	Snail
	CST
	# 3879

	Slug
	CST
	# 9585

	Phospho-ERK1/2 
	CST
	# 4370

	ERK1/2
	CST
	# 4695

	Phospho-SAPK/JNK 
	CST
	#9255

	SAPK/JNK
	CST
	# 9252

	Phospho-p38
	CST
	#4511

	p38
	CST
	#8690

	β-actin
	CST
	#3700

	HSD11B1
	nouvs
	#JU1839

	HSPB1
	ABclonal
	A11156

	Phospho- HSPB1-S82
	ABclonal
	AP1031

	Phospho- HSPB1-S78
	ABclonal
	AP1032

	Phospho- HSPB1-S15
	ABclonal
	AP1409
































Supplementary Figures
Figure S1. HSD11B1 is Associated with Model 2 and is Upregulated in Liver Metastasis. A. Determination of Model using the NMF rank survey with multiple parameters. B. Factorization rank of different models, and GSEA of highly expressed genes in Model 2. C. HSD11B1 expression profiles across diverse models. D. Correlation between HSD11B1 expression and characteristics of model 2. E. Overview of the spatial transcriptomic sections. H&E staining of spatial transcriptomic sections (left). Spatial cluster distribution of HSD11B1 expression across distinct tissue sections (right). (P>0.05, log-rank test).


Figure S2. HSD11B1 promotes CRC cell metastasis in vivo and in vitro.
A-B. Viability of CRC cells measured by MTT assay at indicated time point. C-D. Proliferative capacity of CRC cells measured by EdU assay. E-F. Effects of HSD11B1 on cell migration and invasion evaluated by transwell assays by wound-healing. G-J. Transwell assays shown the motility ability of HSD11B1 by rescue experiment. Data are mean ± SD from at least three independent experiments. P-values were calculated with Student’s t-test. ns, no significant difference.


Figure S3. Identification of HSPB1 as a downstream target of HSD11B1.
[bookmark: _Hlk135753325][bookmark: OLE_LINK33][bookmark: OLE_LINK36]A. The protein level of HSD11B1 was determined by Western blot after treatment with DMOG for the indicated times. B-C. Hypoxia and Normoxia cell viability assay of CRC cells. 200,000 DLD-1 cells expressing either vector or HSD11B1 and 200000 HCT116 cells expressing either shNC or shHSD were cultured under normoxia for 24 hours and then were moved to hypoxic chamber (0.5% O2) for 3 days or remained under normoxia for 3 days. D-E. H2O2 cell viability assay of CRC cells. 200,000 DLD-1 cells expressing either vector or HSD11B1 and 200000 HCT116 cells expressing either shNC or shHSD were cultured under DMEM for 24 hours and then were add 0.1 mmol/L for 24 hours. F. The table describes mass spectrometric results identifying the bait protein HSD11B1 and its binding partners HSPB1 proteins. G. Correlation between the mRNA level of HSD11B1 and HSPB1 in CRC by TCGA COADREAD patient cohort. H. GEO datasets was utilized to analyse HSPB1 level in primary sites (n = 20) and metastatic sites (n = 20) was measured from GSE49355. (P<0.01, log-rank test).




Figure S4. HSPB1 is upregulated in metastatic tumors and associated with poor prognosis
A-B. HSPB1 high groups showed worse overall survival in TCGA COADREAD patient cohort and Meta-GEO cohort. D-I. HSPB1 high groups showed worse clinicopathologic characteristics including STAGE (D), T (E), M (F), N (G), lymphatic invasion (H) and venus invasion(I) were analyzed in TCGA COADREAD patient cohort. (P<0.01).







Figure S5 HSD11B1 binding to HSPB1 and Increase in HSPB1 phosphorylation. A. MTT assays were performed to determine cell viability of CRC cells. B. Colony formation assay was used to measure cell growth of CRC cells. C-E. HSD11B1 interacts with HSPB1/ Phosphorylated HSPB1 in CRC cells and tissues. Interaction between exogenous HSD11B1 and HSPB1 was observed by coimmunoprecipitation in DLD-1 cells. F. Detection of HSPB1 nuclear entry through nuclear-cytoplasmic separation experiments. Data are mean ± SD from at least three independent experiments. P-values were calculated with Student’s t-test. ns, no significant difference.









[bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: _Hlk135780418]Figure S6. Glycyrrhizic acid inhibition of HSD11B1 suppressed colorectal cancer metastasis. A-B. CRC cell lines were treated with various concentrations of glycyrrhizic acid for 24h and subjected to cell viability assay. C. CRC cell lines were treated with designated concentrations of glycyrrhizic acid for 72h and subjected to cell viability assay. D-E. Wound-healing migration assay for CRC cells treated with glycyrrhizic acid with indicated concentrations. The wound space was photographed at 0 and 48 h. Representative images of wounds and the statistical results at each concentration were recorded. F-I. Following WT DLD-1 cells with or without glycyrrhizic acid treatment, western blot and RT-PCR analysis was performed with antibodies against HSD11B1. J. Mouse intraspleen injection models of CRC liver metastasis. K. Representative bioluminescent images of mouse intraspleen injection models of CRC liver metastasis with or without glycyrrhizic acid treatment; right, quantitative analysis of liver photon flux emitted from the mice.
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Supplementary Figure 2
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Supplementary Figure 3
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Supplementary Figure 4
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Supplementary Figure 6
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