
 



Supplementary Figure 1. Stratified epithelia-specific expression of TINCR RNA and TINCR 
protein. a, Violin plot representation of TINCR transcript expression assessed by RNAseq in 
GTEx human tissues. b, Quantitative RT-PCR expression of relative TINCR mRNA expression in 
human tissues. Mean values of technical triplicates are shown. c, Quantitative RT-PCR 
expression of relative Tincr mRNA expression in mouse tissues. Mean values of technical 
replicates in tissues from two independent mice are shown. d, Immunofluorescence detection of 
TINCR protein expression in human foreskin. Cell nuclei are stained with DAPI, TINCR protein is 
shown in green. Der:dermis, B: basal layer, Sp: spinocellular layer, Gr: glanulose layer, Epi: 
epidermis. Dashed line indicates the dermal-epidermal boundary. e, Western blot analysis of 
endogenous TINCR microprotein in neonatal (NHEKn) and adult (NHEKa) normal human 
keratinocytes upon in vitro differentiation following calcium chloride treatment. f, Quantitative RT-
PCR analysis of TINCR expression in primary human keratinocytes isolated from 3 independent 
foreskin samples (060, 061, and 101) upon in vitro differentiation following calcium chloride 
treatment. Graphs show median gene expression values normalized to ACTB and represented 
as fold change relative to day 0. Error bars correspond to standard error of the mean across three 
technical replicas. g, Expression of differentiation marker genes KRT1, FLG and LOR analyzed 
by quantitative RT-PCR in primary human keratinocytes (060) following calcium chloride induced 
differentiation in vitro at indicated time points. Bar graphs show median gene expression values 
normalized to ACTB and represented as fold change relative to day 0. Error bars correspond to 
standard error of the mean across three technical replicas. h, Quantitative RT-PCR analysis of 
TINCR expression in primary human keratinocytes isolated from foreskin samples (18001) in 
basal conditions and 24 hours following Cisplatin (20uM) or Hydroxyurea (2mM) treatment. 
Graphs show average values normalized to ACTB relative to untreated controls. Error bars 
indicate standard error of the mean in technical replicates. P values correspond to two-tailed 
unpaired Student’s t-test. Source data are provided as a Source Data file. 

  



 
Supplementary Figure 2. Generation of Tincr mutant mice. a, Partial nucleotide and predicted 
amino acid sequences of the wild type mouse Tincr and Tincr p.Arg6Thrfs*33 mutant. PAM 
sequence (cyan GGG) and gRNA used for mutagenesis are indicated. b, Predicted secondary 
structure of wild type and Tincr p.Arg6Thrfs*33 mutant transcribed RNA. 



 



Supplementary Figure 3. Analysis of Tincr mutant mice. a. Representative images of 
hematoxylin-eosin stained back and tail skin samples from Tincr wild type, heterozygous and 
homozygous knockout mice. Quantification of epidermal thickness in male and female Tincr wild 
type, heterozygous and homozygous knockout mice. Each dot represents one mouse, graphs 
correspond to average levels and error bars indicate the standard error of the mean. b, 
Representative hematoxylin-eosin stained micrographs of tail skin, esophagus and forestomach 
tissues from Tincr wild type and Tincr p.Arg6Thrfs*33 homozygous mutant and quantification of 
epidermal thickness and cellularity in differentiated epidermal layers in tail skin, esophagus and 
forestomach tissue samples from Tincr wild type and Tincr p.Arg6Thrfs*33 homozygous mutant 
mice (n=3 per genotype). c, Representative images of Tincr wild type and Tincr p.Arg6Thrfs*33 
homozygous mutant mouse keratinocytes following calcium chloride in vitro differentiation. 
Quantitative RT-PCR analysis of the Klf4 early keratinocyte differentiation marker in one wild type 
and two independent Tincr knockout primary mouse keratinocyte samples upon in vitro calcium 
chloride-induced differentiation. Graphs show average Klf4 RNA levels normalized to Actb and 
represented as fold change relative to wild type mouse keratinocytes at day 0 of calcium chloride 
treatment. d, Quantitative RT-PCR analysis of TINCR expression in FaDu and CAL-27 cell lines 
in basal conditions and 4 hours following UVC radiation (20mJ/cm2). Graphs show average values 
normalized to ACTB relative to untreated controls. Error bars indicate standard error of the mean 
in technical replicates. P values correspond to two-tailed unpaired Student’s t-test. e, Western 
blot analysis of endogenous TINCR microprotein in FaDu, CAL-27 and 293T cells expressing 
TINCR-microprotein (MP). Source data are provided as a Source Data file.  



 



Supplementary Figure 4. Structural characterization of the TINCR ubiquitin domain-
containing microprotein. a, Representative electron density map for TINCR. A refined model of 
residues Y14-T30 depicted with stick models (green), which is fitted into 2Fo-Fc electron density 
map of the region contoured at 1 s (grey mesh). b, Chromatograms depicting point mutations in 
HNSCC patient tumor samples within the first exon of TINCR. Single nucleotide variants are 
highlighted in red. c, Chromatogram depicting a single nucleotide frameshift insertion detected in 
a HNSCC patient tumor sample within the first exon of TINCR. d, Schematic representation of 
the human TINCR locus, PhyloCSF conservation analysis across vertebrate species indicating a 
positive score for multispecies amino acid sequence conservation (red) along a sORF encoded 
in exons 1 and 2, and schematic domain distribution and amino acid sequence along the predicted 
mouse and chicken orthologs for this sORF. e, Structural overlay of TINCR and Ubiquitin 
structures. f, Amino acid sequence alignment of the C-terminal region of TINCR and UBL proteins. 
The C-terminal di-Gly motif present in most UBL proteins is highlighted in orange. ISG15, UBA52, 
NEDD8 and SUMO proteins undergo proteolytic cleavage that expose the di-Gly motif.   



 
Supplementary Figure 5. Loss of TINCR protein expression in prognosis of human cancer. 
a, Kaplan-Meyer curve showing disease-specific survival of cSCC patients according to TINCR 
expression: negative (absence and partial expression of TINCR in differentiated areas of the 
tumors) or positive (diffuse cytoplasmic TINCR stain). b, Pie chart graphs show the percentage 
of cases with negative (blue), partial (light blue) or positive (red) stain of TINCR according to their 
anatomical location (hypopharynx, oropharynx, and larynx) in HNSCC patients. Disease-specific 
survival curve of HNSCC according to anatomical location is also shown. Differences between 
survival times were analyzed by the log-rank method (P values shown) in (a) and (b). 
 


