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Supplementary Fig. 1 

Pathologic symptoms induced by different CD8+ TN subsets in Rag1-/- mice.  

a, Sorting purity of naive CD8+ T cells subsets. b, Representative H & E staining images 

(magnification, 40´). c, Representative immunofluorescence images (magnification, 200´). d, 

Representative photo images for day 14 LI. e, Body weight changes of Rag1-/- recipients after 

adoptive transfer with CD8+ TN subsets (n=6). Data is representative of three independent 



experiments and presented as the mean ± SD (d). Statistical significance by Mann-Whitney test. 

*, P < 0.05; **, P < 0.01; ***, P < 0.001; ****, P < 0.0001. Source data and exact P value are 

provided as a Source Data file.  



 

Supplementary Fig. 2 

Proliferation, colonic infiltration, and IL-17/IFN-γ production of adoptively transferred 

CD8+ TN subsets in Rag1-/- mice.  



a, CTV-labeled CD5lo, Ly6C-, and Ly6C+ CD8+ TN subsets were adoptively transferred into 

Rag1-/- recipients and the proliferation of donor cells were analyzed at day 7 by measuring 

CTV dilution. Representative histograms (left) and FACS plots (right) show CTV dilution and 

IL-17A/IFN-γ production, respectively, for fast and slow proliferative donor cells. b, CD5lo, 

Ly6C-, and Ly6C+ CD8+ TN subsets were stimulated with plate-bound anti-CD3 and anti-CD28, 

and analyzed for expression patterns of various activation markers (CD25, CD69, CD44, and 

CD62L) at different time points. c, TN subsets were labeled with CTV and then cultured on 

plates coated with anti-CD3 and anti-CD28. Cell proliferation was analyzed by flow cytometry 

at 24, 48, and 72 h after TCR stimulation. d, Percentage of IL-17A+IFN-γ-, IL-17A+IFN-γ+, 

and IL-17A-IFN-γ+ cells for fast (left) and slow (right) proliferative donor subsets in day 7 

mLN (CD5lo n=24, Ly6C- n=23 and Ly6C+ n=22). e-j, Immunofluorescence images for 

Thy1.1+ donor cells (e; scale bar, 25 µm), the percentage and number of total donor (f, CD5lo 

n=30, Ly6C- n=28 and Ly6C+ n=26), IL-17A+IFN-γ- (g, CD5lo n=30, Ly6C- n=28 and Ly6C+ 

n=26), IL-17A+IFN-γ+ (h, CD5lo n=30, Ly6C- n=28 and Ly6C+ n=26) IL-17A-IFN-γ+ (i, CD5lo 

n=30, Ly6C- n=28 and Ly6C+ n=26), and Rorgt+ (j, n=29) cells from day 14 LI. k. Percentage 

of BrdU+ cells in donor cells from LI (left; CD5lo n=10, Ly6C- n=8 and Ly6C+ n=9, right; 

CD5lo n=8, Ly6C- n=8 and Ly6C+ n=9). l. In vivo gut permeability assay from mice receiving 

individual CD8+ TN subsets (left; CD5lo n=16, Ly6C- n=16 and Ly6C+ n=14, right; CD5lo n=12, 

Ly6C- n=11 and Ly6C+ n=11). Data are pooled from three (d), two independent (k,l), and four 

(f-i,j) independent experiments and presented as the mean ± SEM (d-j). Statistical significance 

by two-way ANOVA Multiple comparisons. *, P < 0.05; **, P < 0.01; ***, P < 0.001; ****, P < 

0.0001. Source data and exact P value are provided as a Source Data file. 

  



 

Supplementary Fig. 3 

The impact of CCR6 deficiency on IL-17/IFN-γ production of adoptively transferred 

CD8+ TN subsets in Rag1-/- mice. 



a, Expression levels (as the mean fluorescence intensity, MFI) of α4β7 of transferred donor 

subsets from day 7 mLN (n=8). b, Experimental design for c. c, Chemotactic migration was 

analyzed for transferred CD5lo and Ly6C+ cells collected from day 7 mLN of Rag1-/- recipients 

(Media; n=6, CCL4 and CCL20; n=12). Data were pooled from two independent experiments 

(c, n=3-6 mice/experiment). d-j, Percentage and number of IL-17A+IFN-γ- (d,h), IL-

17A+IFN-γ+ (e,i), and IL-17A-IFN-γ+ (f,j) cells, were analyzed at day 14 after adoptive transfer 

with either Ccr6+/+ or Ccr6-/- CD8+ TN subsets. k-n, Number of donor cells (k) and the 

percentage of IL-17A+IFN-γ- (l), IL-17A+IFN-γ+ (m), and IL-17A-IFN-γ+ (n) cells analyzed 

in mLN and LI at day 21 after transfer with Ccr6-/- CD8+ TN subsets (d-j, n=4-5; k-n, n=5). 

Data are representative of two independent experiments and presented as the mean ± SD (a-l). 

Statistical significance by two-way ANOVA Multiple comparisons. *, P < 0.05; **, P < 0.01; 

***, P < 0.001; ****, P < 0.0001. Source data and exact P value are provided as a Source Data 

file. 

  



 

Supplementary Fig. 4 

Differential Tc17-skewing potential of CD8+ TN subsets under various Tc17-polarizing 

conditions in vitro. 



a, Representative FACS plots for IL-17A/IFN-γ production after in vitro culture with B6 CD8+ 

TN subsets under various Tc17-polarizing conditions. b, Percentage of IL-17A+ and IFN-γ+ 

cells after Tc17-polarizing culture with B6 CD8+ TN subsets in the presence of various 

concentrations of IL-6 and TGF-β (n=3 per experiment). c, Representative FACS plots for IL-

17A/IFN-γ production from P14 CD8+ TN subsets stimulated with GP33 peptide-pulsed 

dendritic cells under Tc17-polarizing condition. d, qRT-PCR data for Il17a, Rorc,, Irf4, Ifng, 

Eomes, and Tbx21 after Tc17-polarizing culture with B6 CD8+ TN subsets (n=3 per experiment). 

e, Expression levels of IL-6Rα, GP130, TGFβRI, and TGFβRII on B6 CD8+ TN subsets (n=6-8 

mice/group). f, Levels of p-STAT3, p-SMAD2, and p-SMAD3 (shown in representative blot 

images, top, and intensity relative to β-actin, bottom) (n=3 per experiment). g, Representative 

FACS plots for IL-17A/IFN-γ production (left) and the percentage of IL-17A+ and IFN- γ+ cells 

(right) after Tc17-polarizing culture with B6 CD8+ TN subsets in the presence or absence of 

rmIL-2 (n=3 per experiment). h, Representative FACS plots for IL-17A/IFN-γ production after 

Tc17-polarizing culture with B6 CD8+ TN subsets in the presence (middle) or absence of anti-

IL-2/CD122 (top) or with Cd122-/- CD8+ TN subsets (bottom). i, Percentage of IL-17A+ and 

IFN-γ+ cells after Tc17-polarizing culture of B6 CD8+ TN subsets with various concentrations 

of anti-CD3 and rmIL-2 (n=3 per experiment). Data is representative of two (a-d,e) to three 

independent experiments (f,g,i) and presented as the mean ± SD (b-g,i). Statistical significance 

by two-way ANOVA Multiple comparisons. *, P < 0.05; **, P < 0.01; ***, P < 0.001; ****, P < 

0.0001. Source data and exact P value are provided as a Source Data file.  



 

Supplementary Fig. 5 

Differential levels of TCR-induced ERK activation and endogenous SMAD2 expression 

in CD8+ TN subsets. 

a, Histograms (left) and percentages (right) for p-ERK expression among CD8+ TN subsets 

stimulated with either anti-CD3 in the presence or absence of TGF-β (left) or with various 

concentrations of anti-CD3 (right) (n=3 per experiment). b, Representative blot images of p-

ERK after 20 min stimulation with anti-CD3. c, B6 CD8+ TN subsets were activated under 

Tc17-polarizing conditions for 72 h and subjected to ChIP using IRF4 antibody. Eluted DNA 

was analyzed by qPCR (n=3 per experiment). d, Endogenous levels of SMAD2 and p-SMAD2 

in ex vivo B6 CD8+ TN subsets shown in histogram (left) and MFI (right) (n=5 mice/group). e, 

B6 CD8+ TN subsets were activated under Tc17-polarizing conditions for 72 h and subjected to 

ChIP using SMAD3 antibody. Eluted DNA was analyzed by qPCR (n=3 per experiment). f, 

Expression levels of SMAD3 from Tc17-polarized CD8+ TN subsets transduced with either 

MigR-1 control (empty) or MigR-1 encoding SMAD3 (over) (n=3 per experiment). g, 



Percentage of IL-17A+ and IFN-γ+ cells in GFP- and GFP+ cells transduced with MigR-1 empty 

vector control (n=3 per experiment). h, Expression levels of SMAD3 for Tc17-polarized CD8+ 

TN subsets transduced with LMP empty vector control or LMP vector containing SMAD3 

shRNA. I (n=3 per experiment), Percentage of IL-17A+ and IFN-γ+ cells in GFP- or GFP+ cells 

transduced with LMP empty vector control. Data are representative of two (b) to three 

independent experiments (a, c-i) and presented as the mean ± SD (a,c-i). Statistical 

significance by two-way ANOVA Multiple comparisons. *, P < 0.05; **, P < 0.01; ***, P < 

0.001; ****, P < 0.0001. Source data and exact P value are provided as a Source Data file. 

  



 

Supplementary Fig. 6 

Inverse relationship between CD5 and SMAD3 expression and Tc17 differentiation 

potential in mice and humans. 

a, Expression levels of CD5 shown in histogram for HY and OT-1 ex vivo (left), and 

representative FACS plots for IL-17A/IFN-γ production (right) after Tc17-polarizing culture. 



b, qRT-PCR data for Il17a, Rorc, Irf4, Ifng, Eomes, and Tbx21 analyzed for Tc17-polarized 

HY and OT-1 CD8+ TN cells (n=3 per experiment). c, Relationship between CD5 and SMAD3 

levels ex vivo in CD4+ TN populations from healthy human bloods (n=17). d, Relationship 

between CD5 (left) or SMAD3 (right) levels ex vivo and the percentages of IL-17A+ cells after 

Tc17-polarizing cultures with human CD4+ TN populations (n=11). e,f, IL17A and SMAD3 

expression profiles in CD3+ cells (e) and heatmap of differentially expressed genes of 

IL17+CD8+, IL17+CD4+, IL-17-CD8+, and IL17-CD4+ T cells (f) in public scRNA-seq dataset 

performed with inflammed tissues from UC patients (GSE162335). g, IL17A and SMAD3 

expression of CD3+ cells that are either IL17A+ or SMAD3+ in public scRNA-seq datasets 

performed with tissues from patients with Ulcerative Colitis (GSE116222), Crohn's disease 

(GSE163314), Spondyloarthritis (GSE163314), and Psoriasis (GSE151177), respectively. 

Data are representative of (a,b) or pooled (c,d) from two independent experiments and 

presented as the mean ± SEM (b-d). Statistical significance by simple linear regression two-

way ANOVA Multiple comparisons. *, P < 0.05; **, P < 0.01; ***, P < 0.001; ****, P < 0.0001. 

Source data and exact P value are provided as a Source Data file. 
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Supplementary Fig. 7 

Gating strategies for flow cytometry data. 



a, Gating strategy for Fig. 2b,c, and Supplementary Fig. 2a,b. b, Gating strategy for Fig. 2e,g,h,i, 

and Supplementary Fig. 2d-f,g. c, Gating strategy for Fig. 3a, and Supplementary Fig. 3a. d, 

Gating strategy for Fig. 3e,g,h, and Supplementary Fig. 3b-l. e, Gating strategy for Fig. 4e-h. 

f, Gating strategy for Supplementary Fig4. e. g, Gating strategy for Fig. 5b,c,e,g,h,j, Fig. 7c,d, 

and Supplementary Fig. 4a-c,g-i. h, Gating strategy for Fig. 5d. i, Gating strategy for Fig. 6a,c, 

and Supplementary Fig. 5a,d. j, Gating strategy for Fig. 6e,f, and Supplementary Fig. 5f-i. k, 

Gating strategy for Fig6. g-j. l, Gating strategy for Fig. 7a. m, Gating strategy for Fig. 7h, and 

Supplementary Fig. 6c. n, Gating strategy for Fig. 7i, and Supplementary Fig. 6d. o, Gating 

strategy for Fig. 7j.  



 



Supplementary Table. 1 

Antibodies. 

  



 

Supplementary Table. 2 

Primers. 


