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In AIH, autoreactive 

CD4 T cells have a 

pro-inflammatory/B-

Helper profile (IL21, 

IFNG and TIGIT) and 

are enriched in the 

memory 

PD-1+CXCR5-

CD4 T cells

Introduction
In autoimmune disorders, CD4 T cell-dependent chronic B cell activation towards

multiple self-antigens promotes the production of pathogenic auto-antibodies. In

autoimmune hepatitis (AIH), the presence of anti-Soluble Liver Antigen (SLA or

SepSecs) autoantibodies is associated with significantly reduced overall survival.

Aim

Method

The molecular signature and precise phenotype of autoreactive CD4 T cells in

human autoimmunity have been elusive, even more so for rare diseases like AIH.

Here we isolated and deeply characterized SLA-specific CD4 T cells in AIH

patients

Here, we combined brief ex vivo restimulation with pools of overlapping antigen-

derived peptides and integrative single-cell RNAseq (scRNAseq) to characterize

the circulating CD4 T cell response against Soluble Liver Antigen (SLA or SepSecs)

in seropositive (defined as positive for anti-SLA auto-antibodies) and seronegative

AIH patients..

Conclusions
Altogether, our results provide for the first time a fine and comprehensive characterization

of autoreactive CD4 T cells in the rare autoimmune disorder AIH. The transcriptomic and

phenotypic analysis presented in this study will be instrumental to track autoreactive CD4

T cells in other immune disorders and to design new therapeutic strategy.
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Results4
Only seropositive AIH patients had detectable amounts of SLA-specific CD4 T cells, which had a

conserved memory CXCR5neg PD-1high CCR6neg phenotype (Figure 1). Single-cell RNA-seq

revealed their pro-inflammatory/B-Helper profile with high expression of IL21, IFNG, TIGIT and

CTLA4, among other genes (Figure 2). The expanded SLA-specific CD4 TCR clonotypes

identified by scRNAseq were only found in the circulating CXCR5neg PD-1high CD4 T cell

population (Figure 3), which was significantly increased in the blood of AIH patients and shared B

helper capacity with the classical CXCR5high PD-1high CD4 TFH population (Figure 4). Finally,

we identified a specific phenotype (PD-1+CD38+CD27+CD127-CXCR5-) of T cells linked to

disease activity during AIH (Figure 5).

Figure 1. Detection of SLA-specific

CD4 T cells with a PD-1+CXCR5-

phenotype in the blood of

seropositive (anti-SLA+) AIH patients.

a-b) Dot plots (a) and frequencies (b) of

CD154+CD4+ T cells, after short

stimulation with SLA (SLA-stim) or

MP65 (C.Alb-stim) peptides, or without

antigen (No antigen), from AIH SLA-neg

(n=8) and AIH SLA-pos (n=8) patients.

c) Dot plot of CCR6+, PD-1+ and

CXCR5+ CD154+CD4+ T cells after

peptide stimulation

Figure 2. scRNA-seq analysis reveals a TPH profile of autoreactive

CD4 T cells. a) PCA projection on PC1 and PC2 (percent of total

variability, along axis) before batch effect removal (left), and UMAP

projection after batch effect removal (right) of single-cell transcriptomes of

n=546 SLA-specific (red) and n=493 C.Alb.-specific (green) CD4 T cells

isolated from 5 distinct AIH patients. b) Single-cell gene expression UMAP

plots showing expression levels of specific marker genes.

Figure 3. The PD-1+CXCR5- CD4 T cell population is the reservoir of

autoreactive CD4 T cells in AIH. a) Frequency, among bulk sequencing TCRβ

clonotypes from indicated subsets of the major TCRβ clonotypes of SLA-CD4 T

cells identified at the single-cell level in three AIH patients. Each color in the

bars represents a distinct TCRβ clonotype. Figure 4. Memory PD-1+CXCR5- CD4 T cells with a T

peripheral helper (TPH) profile are enriched in the

blood of AIH patients. a-b) Representative dot plots

and graph of the CD45RA-PD-1+CXCR5- CD4+ T cell

population in active AIH (n=27) and NASH (n=17)

patients. c) Percentage of cells expressing ICOS and/or

CTLA4 (n=8) in indicated CD4 T cell subsets in AIH

patients. d and e) Percentage of plasma cells

(CD27+CD38+) after a 7 day co-culture with autologous

B cells and indicated memory CD4 T cell subsets with

IL21RFC or without (CTRL). Each point represents a

duplicate experiment per patient (n=8).

Figure 5. PD-1 and CD38 co-expression by memory CD45RA-CXCR5- CD127-

CD27+ T cells is an immune correlate of AIH activity. Graph representation of

the frequency amongst CD3+ T cells for T cells subsets indicated after

comparisons between Active AIH (n=27), Remission AIH (n=15) and NASH (n=17)

patients.
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