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Supplemental Figure 1. Expression of PRMT family genes in thymic epithelial cells. 

(A) Expression of mRNA encoding each PRMT genes in isolated mouse thymic epithelial 

cell subsets and thymocyte subsets analyzed by DNA microarray is shown as a heatmap. 

The data were obtained from the Gene Expression Omnibus (GEO, GSE15907).  

(B) Expression of each PRMT and Aire in mTEC subsets isolated from AirecreERT2 

Rosa26CAG-stopflox-tdTomato mice after 7 days of administration of tamoxifen, analyzed by 

RNA-seq (17). The data was obtained from GEO (GSE114651). 
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Supplemental Figure 2. Thymocyte development and mTEC proliferation in Prmt5-

cKO mice. 

(A) The number of thymocytes per thymus lobe in 4- to 5-week-old control mice 

(Prmt5flox/flox, n = 6) and Prmt5-cKO mice (Prmt5flox/flox Foxn1-Cre, n = 7). Each circle 

indicates one mouse. 
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(B and C) Representative flow cytometric profiles for CD4 and CD8 expression in 

thymocytes from the indicated mice (B) and the frequency (upper) and cell number 

(lower) of DN (CD4– CD8–), DP (CD4+ CD8+), CD4SP (CD4+ CD8– TCRb+) and CD8SP 

(CD4+ CD8– TCRb+) cells (C).  

(D) The frequency (upper) and cell number (lower) of thymic Treg cells (CD4+ CD8– 

TCRb+ CD25+ Foxp3+) in the indicated mice.  

(E and F) Flow cytometric analysis of Ki67-expressing mTECs (CD45– EpCAM+ UEA-

1+) from control mice (n = 4) and Prmt5-cKO mice (n = 5) (E). The graph depicts the 

frequency of Ki67+ mTECs (F).  

(G and H) Flow cytometric analysis of 7-aminoactinomycin D (7AAD) positive mTEC 

from control mice (n = 5) and Prmt5-cKO mice (n = 6) (G). The graph depicts the 

frequency of 7AAD+ mTECs (H).  

In (A), (C and D), (F) and (H), significance was determined using the unpaired, two-

tailed Student’s t-test. 
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Supplemental Figure 3. Impaired splicing of Aire pre-mRNA in Prmt5-cKO mice. 

PCR products amplified with a set of primes spanning Aire exons 10 and 11 (unspliced: 

1174 bp, spliced: 225 bp, as shown in Figure 2, E and F) were extracted from the agarose 

gel and sequenced by the Sanger method.  
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Supplemental Figure 4. Definition of TRAs by the Shannon entropy score.  

(A) Density plot of the entropy score for all genes. Genes with entropy score less than 3.0 

were defined as TRAs. 

(B) Expression profile of representative housekeeping genes (Actb and Gapdh) and TRA 

genes (Ins2, Mup4 and Crp) in peripheral tissues and cells (GSE10246). The number 

indicates the entropy score for each gene. The R codes for the calculation of the entropy 

score were deposited in Github (https://github.com/nittatakeshi/). 

(C) The number and proportion of the indicated TRAs at the different thresholds of the 

entropy score.  
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Supplemental Figure 5. Prmt5 deficiency increases the intron retention of pre-

mRNAs encoding TRAs.  

(A) The relative expressions of Ano9 intron 12 and Gnb3 intron 1 in mTEChi cells from 
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control (Prmt5flox/flox, n = 4) and Prmt5-cKO (Prmt5flox/flox Foxn1-Cre, n = 3) mice were 

determined by qRT-PCR. 

(B) Schematic of unspliced and spliced Ano9 mRNA is shown. The primers used in (C) 

are indicated by arrows. 

(C) Semi-quantitative RT-PCR analysis of unspliced and spliced Ano9 mRNA in mTEChi 

cells from control and Prmt5-cKO mice. Gapdh was used as an internal control.  

(D) Ratio of the band intensity of unspliced (440 bp) and spliced (295 bp) Ano9 mRNA. 

The band intensity was measured with Image-J, and was normalized to Gapdh.  

(E) Nucleotide sequence of PCR products amplified with a set of primers spanning exon 

12 and 14 of Ano9.  

In (A) and (D), significance was determined using the unpaired, two-tailed Student’s t-

test. 
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Supplemental Figure 6. Prmt5 regulates differentiation of mTECs. 

(A) Heatmap showing the expression of tuft cell signature genes in the mTEClo cells from 

control mice (Prmt5flox/flox, n = 3), Prmt5-cKO mice (Prmt5flox/flox Foxn1-Cre, n = 3) and 

Aire-KO mice (n = 3).  

(B and C) Flow cytometric analysis of Dclk1 expression in mTEClo cells (EpCAM+, 

UEA-1+, MHC-IIlo) (B). The graphs depict the frequency and number of Dclk1+ thymic 

tuft cells (C).  

(D) Thymic sections from 4-week-old mice were stained with anti-CD205, anti-keratin 

10 and Dclk1. The scale bar indicates 100 µm. c, cortex; m, medulla. 

(E and F) The mRNA expression (E) and intron retention ratio (F) of Tnfrsf11a, CD40 

and Ltbr in sorted mTEClo cells. 
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In (C), (E) and (F), significance was determined using the unpaired, two-tailed Student’s 

t-test. 
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Supplemental Figure 7. TCR repertoire analysis of TEC-specific Prmt5-deficient 

mice.  

(A) Gating strategy for the isolation of mature CD4SP cells (CD4+ CD8– TCRb+ CD25– 

CD69lo CD62Lhi).  

(B) Summary of TCR repertoire sequencing. 1.5 x 105 mature CD4SP cells isolated from 

Control (Prmt5flox/flox, n = 3) or Prmt5-cKO mice (Prmt5flox/flox Foxn1-Cre, n = 3) were 

used for TCR sequencing. The number of total and unique TCR reads is shown. 
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(C) Usage of TCR–Vb in CD8SP thymocyte and splenic CD8 T cell from control mice 

(n = 3 ) and Prmt5-cKO mice (n = 5) were analyzed with flow cytometry. The significance 

was determined using the unpaired, two-tailed Student’s t-test. 
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Supplemental Figure 8. Analysis of peripheral T cells in aged TEC-specific Prmt5-

deficient mice. 

(A) Flow cytometric analysis of CD44 and CD62L expression in splenic CD4 T cells and 

CD8 T cells from 7- to 12-month-old control mice (Prmt5flox/flox, n = 6) and Prmt5-cKO 

mice (Prmt5flox/flox Foxn1-Cre, n = 8). 

(B) The numbers of total CD4 T cells (CD4+ CD8– TCRb+), and the frequency of their 

subpopulations (naïve: CD44– CD62L+, effector: CD44+ CD62L+). 

(C) The numbers of total CD8 T cells (CD4– CD8+ TCRb+) and the frequency of their 

subpopulations (naïve: CD44– CD62L+, effector: CD44+ CD62L–, central memory: 
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CD44+ CD62L+).  

(D) Intracellular staining for IFNg after stimulation with PMA and ionomycin in splenic 

CD4 or CD8 T cells from 10-month-old control mice (Prmt5flox/flox, n = 3) and Prmt5-

cKO mice (Prmt5flox/flox Foxn1-Cre, n = 3). 

In (B), (C) and (D) significance was determined using the unpaired, two-tailed Student’s 

t-test.  


