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Maladie auto-immune: définition

• Les maladies auto-immunes sont dues à une 
hyperactivité du système immunitaire à l'encontre 
de substances ou de tissus qui sont normalement 
présents dans l‘organisme. 

• Parmi ces maladies on trouve la sclérose en 
plaques, le diabète de type 1 (jadis appelé 
« diabète juvénile » ou « diabète insulino-
dépendant »), le lupus systémique, les thyroïdites 
auto-immunes, la polyarthrite rhumatoïde, 
etc….





Maladies-vedettes: maladies systémiques
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Criteria for the definition of 
autoimmune diseases

Direct evidence
Direct transfert of the disease from human to human or from a human 
to an animal (the recipient’s immune system must be functional).

Indirect evidence
Animal models identical or very close to disease manifestations 
observed in humans. 

Circumstantial evidence
Clinical or experimental data underlying the autoimmune nature of a 
disease in the absence of definite proof (characterization of an antigen 
specific autoimmune reaction, activation of T lymphocytes in culture 
in the presence of an autoantigen). 

Rose NR, Bona C. Immunol Today 1993;14(9):426-30 



The plasma of patient FC contained in vitro agglutinins against all tested 
platelets. Decrease in the platelet count of a healthy subject after transfusion of 
500 cc of blood from patient FC whose plasma contained platelet agglutinins.

Effect of the patient's total blood FC on a healthy subject

Harrington WJ et al. Annals of Internal Medicine, 1953

Immune 
thrombocytopenic 
purpura: the proof!



Autoimmune diseases transferred 
from one individual to another

Disease Mechanisms 
involved

Donnor Receipient Transfert

Idiopathic 
thrombocytopenic purpura 
(ITP)

Autoantibodies Human Human Serum

Graves disease
Myasthenia gravis
Microscopic polyangiitis

Autoantibodies Mother Fetus Trans-
Placental

Pemphigus vulgaris
Bullous pemphigoid

Autoantibodies Human Animal Serum 
infusion

Type 1 diabetes mellitus
ITP
Hashimoto’s thyroiditis
Myasthenia gravis

Autoreactive 
lymphocytes

Human Human Bone 
marrow 
allograft



Prévalence des maladies autoimmunes

• 10 most common autoimmune diseases in the US
• all autoimmune diseases combined affect about 3% of the US population

Clin Immunol Immunopathol, 1997



Physiopathologie des maladies auto-
immunes
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Human organ-specific autoimmune diseases 
with its microbial trigger

Paget SA et al. 



Facteurs liés à l’environnement

Bach JF 2002. N Engl J Med, Vol. 347, No. 12 · September 19, 2002

• Inhomogénéité dans la prévalence des maladies autoimmunes
 =>Gradient Nord-Sud pour la SEP et le diabète de type I
• Incidence croissante ces 40 dernières années



Gut microbiota alterations in 
specific autoimmune diseases

Vineesh A, et al. Cureus 2025



• Development of lupus-like autoimmunity upon loss of the 
invariant chain in adult mice

• Self-antigens presented on MHC-II in the presence or 
absence of the invariant

• B cell activation profile in invariant-chain-deleted mice similar 
to SLE patients

• Clonal expansion of neoself-reactive TFH cells in invariant-
chain-deleted mice

• Neoself-reactive T cells in CD4+ T cells from SLE patients
• Clonal expansion of the neoself-reactive T cell repertoire in 

SLE patients

Neoself-antigens are the primary target for 
autoreactive T cells in human lupus

Mori S et al. Cell 187, 1–17, October 17, 2024



Neoself-antigens are the primary target for 
autoreactive T cells in human lupus
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Neoself-antigens are the primary target for 
autoreactive T cells in human lupus

Mori S et al. Cell 187, 1–17, October 17, 2024

Enhanced activation of neoself-reactive T cells upon EBV reactivation



Autoréactivité physiologique

• 1901.  P. Ehrlich : Horror 
autotoxicus.

• 1957. M. Burnet : théorie de 
la sélection clonale.

•1975.  S. Avrameas : 
caractérisation des 
autoanticorps naturels.

• 1990. Les lymphocytes T et B 
autoréactifs constituent une 
part importante des 
répertoires immunitaires 
exprimés dans les conditions 
physiologiques.

Autoréactivité pathologique

• 1956:  Witebski et Rose: 
Thyroïdite autoimmune induite 
chez le lapin.

• 1957: Anticorps anti-
nucléaires, anti-DNA

• 1973:  Réponse autoimmune à 
l ’acétylcholine

• 1998: anticorps anti-protéase 
du facteur Willebrand

Autoimmunité: historique



Mary E. Brunkow, Fred Ramsdell and Shimon Sakaguchi shared the Nobel prize for their work 
on peripheral immune tolerance, a process that is key to organ transplants and treatment of 
autoimmune diseases



Immunologic self-tolerance maintained by activated T 
cells expressing IL-2 receptor alpha-chains (CD25). 
Breakdown of a single mechanism of self-tolerance 
causes various autoimmune diseases

Sakagushi S et al. J Immunol 1995

CD4+CD25+ cells contribute to maintaining self-tolerance by down-regulating 
immune response to self and non-self Ags in an Ag-nonspecific manner, presumably 
at the T cell activation stage; elimination/reduction of CD4+CD25+ cells relieves 
this general suppression, thereby not only enhancing immune responses to 
non-self Ags, but also eliciting autoimmune responses to certain self-Ags.
Abnormality of this T cell-mediated mechanism of peripheral tolerance can be 
a possible cause of various autoimmune diseases.



Sumida TS et al. Nat Rev Immunol. 2024 July ; 24(7): 503–517

The regulation and differentiation of regulatory T cells 
and their dysfunction in autoimmune diseases



Females are more susceptible to autoimmune diseases
 than males



Xist ribonucleoproteins promote female sex-
biased autoimmunity

Dou DR et al. Cell 2024: 187, 733–749



Xist ribonucleoproteins promote female sex-
biased autoimmunity

• Autoimmune diseases disproportionately affect females. 
• Xist long non-coding RNA (lncRNA) is expressed only in females to 

randomly inactivate one of the two X chromosomes to achieve gene dosage 
compensation. 

• The Xist ribonucleoprotein (RNP) complex is an important driver of sex-
biased autoimmunity. 

• Inducible transgenic expression of a non-silencing form of Xist in male mice 
introduced Xist RNP complexes and sufficed to produce autoantibodies.

• Male SJL/J mice expressing transgenic Xist developed more severe multi-
organ pathology in a pristane-induced lupus model than wild-type males. 

• Xist expression in males reprogrammed T and B cell populations and 
chromatin states to more resemble wild-type females.

• Human patients with autoimmune diseases displayed significant 
autoantibodies to multiple components of XIST RNP. 

• Thus, a sex-specific lncRNA scaffolds ubiquitous RNP components to drive 
sex-biased immunity.

Dou DR et al. Cell 2024: 187, 733–749



Autoimmune disease patients experience increased serum 
reactivity toward antigens of the XIST RNP

Dou DR et al. Cell 2024: 187, 733–749

(E) Serum reactivity (MAD) plots of representative antigens significantly reactive in all three 
autoimmune patient cohorts grouped by disease type and colored by sex (red, female; blue, male). 

(C) Volcano plot of serum 
reactivity of sera grouped 
by DM, SSc, and SLE 
patients, compared with 
general population

(D) Metrics of unique 
antigens from the array 
with significant elevated 
serum activity in 
autoimmune patients, 
compared with the 
general population. 



Model of XIST RNP 
in autoimmune progression

Dou DR et al. Cell 2024: 187, 733–749



Pattern diagram of some typical autoimmune diseases

Signal Transduction and Targeted Therapy (2024) 9:263
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Autoimmune-related adverse events induced 
by immune checkpoint inhibitors

Current Opinion in Immunology 2025, 94:102556 



Innovative Horizons in Next-Generation Therapeutic 
Approaches for Autoimmune Diseases. 

Alsayb MA Front Immunol 2025



Mechanism of action of 
monoclonal antibodies targeting FcRn

M281, a fully human, effectorless IgG1 monoclonal antibody binds 
competitively and with high affinity at ph 6.0 or ph 7.4 to the IgG binding site of 
FcRn, a transmembrane endososomal receptor for IgG and albumin. M281 has 
no effect on IgM, IgA, IgE, or cellular response to immunisation.

British Journal of Haematology, 2021, 192, 425–432



CD19 CAR T-Cell Therapy in Autoimmune 
Disease — A Case Series with Follow-up

• 15 patients with severe SLE (8 
patients), idiopathic 
inflammatory myositis (3 
patients), or systemic sclerosis 
(4 patients) who received a 
single infusion of CD19 
chimeric antigen receptor 
(CAR) T cells after 
preconditioning with 
fludarabine and 
cyclophosphamide

• In this case series, CD19 CAR 
T-cell transfer appeared to be 
feasible, safe, and efficacious 
in three different autoimmune 
diseases

Muller F et al. N Engl J Med 2024;390:687-700



Patients-centered bidirectional translational approach 
in Chronic inflammatory diseases

From cure to 
prevention
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