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Table S1. Experiments investigating the consequences of altered thioredoxin interacting protein (TXNIP) expression in cancer models. 

Methods Model Results Reference 

▪ TXNIP deficient mice 

and control strain 

▪ Recombinant congenic strain HcB-

19/Dem 

▪ Parental control strain C3H/DiSnA 

▪ TXNIP deficient mice had in increased incidence of HCC 

▪ No tumor development in control strain 

▪ Tumor incidence increased as mice aged 

▪ Increased p53 and α-fetoprotein in TXNIP-deficient mice 

[1] 

▪ TXNIP KO mice and WT 

mice 

▪ Ectopic overexpression in 

vitro 

 

▪ C57B/6 knockout mice 

▪ Human bladder cancer cell lines 253J, 

TCCSUP 

▪ Bladder carcinogenesis was accelerated in TXNIP KO 

mice  

o 100% after 8 weeks in KO mice 

o 22% after 8 weeks in WT mice 

o ERK activation 

▪ Overexpression in cell lines also led to ERK activation 

[2] 

▪ TXNIP KO mice lung 

fibroblast cells and WT 

mice lung fibroblast cells 

▪ C57B/6 knockout mice 

 

▪ p27 is reduced in many tumors 

▪ p27 expression was reduced in TXNIP-/- cells (post-

transcriptionally) 

▪ overexpression of TXNIP restored the JAB1-induced p27 

suppression 

▪ TXNIP -/- lung fibroblast cells in mice grew faster than 

their WT counterpart 

[3] 



▪ Overexpression in an in 

vivo orthotopic tumor 

model 

▪ Ectopic overexpression in 

vitro 

▪ Athymic nude mice injected with T238 

QCXIP and T238 cells 

▪ Human anaplastic thyroid cancer (ATC) 

cell lines TPC1, BCPAP, MDAT41, K1 

▪ Human differentiated thyroid cancer 

(DTC) cell lines HTh74, T238, C643, THJ 

11T, Ocut-2, 8505C 

▪ TXNIP overexpression in orthotopic tumor model 

attenuates growth and reduced metastatic tumor burden 

▪ DTC cell lines have high endogenous TXNIP levels 

▪ ATC cell lines have low/absent TXNIP expression levels 

o TXNIP is lost in progression from well-

differentiated to undifferentiated thyroid 

tumors 

▪ TXNIP overexpression in ATC cell line resulted in 

decreased growth 

[4] 

▪ TXNIP KO mice and WT 

mice 

▪ Ectopic overexpression in 

vitro 

▪ C57B/6 knockout mice 

▪ Human gastric cancer cell line AGS 

 

▪ Overall incidence of stomach tumors was higher in 

TXNIP KO mice compared to WT mice 

▪ TXNIP overexpression decreased growth of cell lines 

infected with H. pylori (increased apoptosis) 

[5] 

▪ Xenografts 

overexpressing TXNIP 

versus control vectors 

▪ Ectopic overexpression in 

vitro 

▪ Athymic nude mice injected with NCI-

Esc2 cells 

▪ Human esophageal adenocarcinoma cell 

lines (EACC) NCI-SB-Esc1, NCI-SB-Esc2, 

NCI-SB-Esc3, OE33, Flo-1 

▪ Xenografts overexpressing TXNIP were significantly 

smaller than tumors derived from vector controls 

▪ Cancer cell lines (in vitro) 

o TXNIP overexpression inhibited proliferation 

in EACC (decreased soft agar colony 

formation) 

[6] 

▪ TXNIP KO and WT mice 

hematopoietic cells 

▪ C57B/6 knockout mice 

 

▪ ROS levels were elevated in TXNIP KO hematopoietic 

cells 

o increased apoptosis 

▪ TXNIP directly interacts with p53 (induction) 

o interaction is increased by oxidative stress 

[7] 

▪ TXNIP knockdown in 

vitro and in vivo 

▪ Human breast cancer tumor samples 

▪ MMTV-Cre;Smad4F/F;Trp53F/F;Cdh1F/+ 

mice 

▪ Human breast cancer cell lines MCF7, 

T47D, MDA-MB-231 

▪ TXNIP is downregulated in human breast cancers and 

animal mammary tumors on the protein level 

o especially in aggressive phenotypes 

▪ Degree of TXNIP expression is gradually decreased as 

tumors progressed from benign to malignant stages in 

animal mammary tumors 

▪ TXNIP downregulation enhanced growth of breast 

cancer cells and breast cancer xenografts 

o p27 is reduced 

[8] 

▪ TXNIP KO mice and WT 

mice 

▪ C57B/6 knockout mice 

 

▪ TXNIP KO mice are suspectable to chemically induced 

hepatocarcinogenesis 

o increased proliferation rate 

o loss of TXNIP results in increased TNF-α and 

NF-κB activation 

▪ TNF-α induced downregulation of TXNIP expression 

[9] 



 

 

 

 

 

 

▪ Fe-NTA-induced renal 

cell carcinoma 

▪ Male Wistar rats ▪ TXNIP was one of the major target genes in renal 

carcinogenesis 

o transcriptional silenced 

o several mutations 

▪ Loss of TXNIP was associated with renal tubular 

proliferation in vivo, irrespective of the molecular 

mechanisms involved (neoplastic or non-neoplastic)  

[10] 

▪ qRT-PCR measurement 

of mRNA 

▪ Healthy controls, AML cell lines, and 

primary AML lines 

▪ Repressed TXNIP expression in AML cell lines and 

primary AML cells 

[11] 



 

Figure S1. Thioredoxin interacting protein (TXNIP) gene expression profiles across tumor samples 

and paired normal tissues (matched TCGA normal and GTEx data). Height of bar represents the 

median expression of certain tumor type or paired normal tissue. TPM = Transcripts Per Million. 

The Cancer Genome Atlas (TCGA) data were analyzed with Gene Expression Profiling Interactive 

Analysis 2 (GEPIA2) online tool [12].



 



 

Figure S2. Boxplot diagrams of thioredoxin interacting protein (TXNIP) mRNA expression levels of tumor samples (red) and paired normal tissues 

(matched TCGA normal and GTEx data, blue). TPM = Transcripts Per Million. |Log2FC| Cut-Off = 1. * p<0.01.  



 

Figure S3. The TRX/TXNIP system. In its reduced form, oxidoreductase thioredoxin (TRX) catalyzes 

the reduction of oxidized cysteine residues and the cleavage of disulfide bonds of cellular proteins. 

TRX in turn is oxidized, and the reduced form is regenerated by TRX reductase (TrxR) via spending 

of NADPH. Thioredoxin interacting protein (TXNIP), the endogenous inhibitor of TRX activity, binds 

TRX only when it is in the reduced form. 

 

Figure S4. Thioredoxin interacting protein (TXNIP) is involved in tumorigenesis and cancer 

progression. 
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