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Supplementary Figure legends 

Figure 1 Representative IFNγ, IL-4 and IL-17 production in once and repeatedly activated 
Th1 (A), Th2 (B) and Th17 cells (C) of at least seven independent experiments. For gating 
strategies see Supporting Information Fig.7B. 

Figure 2 (A) Representative intracellular protein staining of T-bet in once activated Th1 cells 
compared to once activated Th2 cells, assessed by flow cytometry. (B) Gating strategy for 
seperation of IFNγ producing and non-producing Th1 cells after one round of activation. The 
expression of miR-148a in Naive (n=2), Th1 once IFNγ+ (n=5), Th1 once IFNγ- (n=5) and Th1 
rep. (n=7). In addition the The Th1 subsets were restimulated with PMA/Ionomycin for 3h to 
allow IFNγ secretion. miR-148a expression was normalized to snU6 and presented relative 
to values obtained with unsorted Th1 (Wilcoxon-Test for paired data when comparing Th1 
once IFNγ+ with Th1 once IFNγ- cells and Mann-Whitney-Test for unpaired data when 
comparing IFNγ+ and IFNγ- with Th1 rep. cells, mean, error bars, s.e.m., p≤0.01 (**), 
independent experiments, depicted are pools of two independent experiments).  (C) 
Representative IFNγ production of SM TCRtg Th cells and Host CD4+ Th cells on day 6 post 
infection with 200 pfu of LCMV-WE after four hours of mitogenic restimulation with 
PMA/Ionomycin and assessed by flow cytometry, representative for three independent 
experiments. 

Figure 3 Sequence of Bim 3’-UTR with bs for miR-148a (Bim bs) and mutated miR-148a bs 
(BimMUT bs). Sequence of Pten 3’-UTR with bs for miR-148a (Pten bs) and mutated miR-148a 
bs (PtenMUT bs). 

Figure 4 (A) Bcl-2 expression in repeatedly activated Th1 cells after treatment with 
antagomir-148a or antagomir-scr on day 3 post restimulation with αCD3/αCD28 validated by 
immunobloting, independent experiments, n=2. The filter shown in Fig. 3D was probed with 
anti-Bcl2, same actin WB as shown in Figure 3D. (B) Representative CFSE staining of 
repeatedly activated Th1 prior to antagomir treatment (CFSE labeling d0) and after treatment 
with antagomir-148a or antagomir-scr, assessed by flow cytometry on day 4 post 
restimulation with αCD3/αCD28, representative for two independent experiments. For gating 
strategies see Supporting Information Fig.7D 

Figure 5 Numbers of viable repeatedly activated Th2 cells (Th2 rep.) (A) after antagomir 
treatment and restimulation with αCD3/αCD28, assessed by flow cytometry, pools of three 
independent antagomir treatments for day 3 (Mann-Whitney-Test for unpaired data, error 
bars, s.e.m.). For gating strategies see Supporting Information Fig.7D (B) frequencies of live 
Th2 rep. cells (AnnexinV-PI-), apoptotic Th2 rep. cells (AnnexinV+PI-) and dead Th2 rep. cells 
(AnnexinV+PI+) after antagomir treatment assessed by Annexin/PI staining followed by flow 
cytometry on day 3 post restimulation with αCD3/αCD28. Statistical evaluation of pools of 
three independent antagomir treatments (Mann-Whitney-Test for unpaired data, error bars, 
s.e.m.). For gating strategies see Supporting Information Fig.7E (C) Statistical evaluation of 
the Bim/Bcl2 mRNA ratio in Th2 rep. cells after treatment with antagomir-148a presented 
relative to values obtained with antagomir-scr. Depicted are pools of three independent 
antagomir treatments (Mann-Whitney-Test for unpaired data, error bars, s.e.m.).  
Numbers of viable repeatedly activated Th17 cells (Th17 rep.) (D) after antagomir treatment 
and restimulation with αCD3/αCD28, assessed by flow cytometry, pools of three independent 
antagomir treatments for day 3 (Mann-Whitney-Test for unpaired data, error bars, s.e.m.). 
For gating strategies see Supporting Information Fig.7D (E) frequencies of live Th17 rep. 



cells (AnnexinV-PI-), apoptotic Th17 rep. cells (AnnexinV+PI-) and dead Th17 rep. cells 
(AnnexinV+PI+) after antagomir treatment assessed by Annexin/PI staining followed by flow 
cytometry on day 3 post restimulation with αCD3/αCD28. Statistical evaluation of pools of 
three independent antagomir treatments (Mann-Whitney-Test for unpaired data, error bars, 
s.e.m.). For gating strategies see Supporting Information Fig.7E (F) Statistical evaluation of 
the Bim/Bcl2 mRNA ratio in Th17 rep. cells after treatment with antagomir-148a presented 
relative to values obtained with antagomir-scr. Depicted are pools of three independent 
antagomir treatments (Mann-Whitney-Test for unpaired data, error bars, s.e.m.). 

Figure 6 (A) in silico analysis of Twist1 bs (Ebox consensus sequence) in transcriptional 
region of miR-148a. Primer pairs were designed for sequences harboring putative Ebox bs (-
1.4kb and -2.1 kb) or not harboring Ebox bs (-1.7kb), conservation comparing tool rVista 
based on the professional V10.2 library of the TRANSFAC database. (B) Correlation of miR-
148a expression (qRT-PCR) and TWIST1 expression in ex vivo isolated restimulated 
CD3+CD4+CD14-CD45RO+ T cells of patients with RA, psoriatic arthritis (PsA), and juvenile 
idiopathic arthritis (JA) (Pearson correlation analysis, r=0.76, one-tailed, p=0.04). 

Figure 7 Gating strategies for (A) intracellular protein staining of T-bet, (B) intracellular 
protein staining of Bim and Bcl-2 and intracellular cytokine staining of signature cytokines of 
Th1, Th2 and Th17 cells, (C) reporter assays in Th1 cells as assessed by flow cytometry of 
the MFI of human CD4, (D) investigation of numbers of viable cells and CSFE dilution 
assays, (E) apoptosis assays by AnnexinV staining. 

Table 1 Table containing 130 putative target genes of miR-148a, which were differentially 
expressed in Th1 cells with a foldchange ≥ 1.4 in once versus repeatedly activated Th1 cells 
with 61 genes being down- and 69 genes being upregulated. Candidate miR-148a targets in 
repeatedly activated Th1 cells were identified by target screens with PicTar (http://pictar.mdc-
berlin.de/; [20]) and TargetScan (http://www.targetscan.org/; [21]), in combination with global 
transcriptome data of once versus repeatedly activated Th1 cells. 
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