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In Europe and North America, multiple sclerosis (MS) is a common cause of neurological disability of 

young adults. MS is an inflammatory disease of the central nervous system (CNS). It is thought that 

so-called adaptive immune responses (mediated by autoimmune T and B cells) drive the pathogenesis 

of the disease. The term “adaptive” refers to the fact that the efficiency of antigen recognition is fine-

tuned (adapted) during the course of the immune response. Identification of the “target antigens” of 

adaptive immune responses is considered a master key to understanding the pathogenesis of 

neuroimmunological diseases. Surprisingly, in multiple sclerosis (MS), the target antigen(s) of the 

adaptive immune response have remained elusive. By comparison, in animal models of MS 

collectively named EAE, several “encephalitogenic” target antigens have been characterized in great 

detail. Recently, new techniques have allowed more precise analysis of tissue-infiltrating T and B cells, 

and several novel candidate antigens could be identified. Furthermore, several promising 

immunological “biomarkers” which have potential prognostic, diagnostic and therapeutic relevance 

have been described. One of these markers, antibody to aquaporin-4, helps to separate MS from 

neuromyelitis optica. Much progress has also been made in understanding the milieu factors that make 

the CNS a very special and conducive environment for interactions between immune cells and the 

CNS. Together, these discoveries have shed new light on the immuno-pathogenesis of MS, and will 

make a strong impact on the development of novel therapies for this still incurable disease. Mainly as 

a consequence of the increasingly better understanding of the pathogenesis, therapy of MS has 

drastically changed over the last 15 years. Several agents have been approved and are now being 

widely used, and many new immunomodulatory treatments are currently under development. However, 

new treatments carry new risks, as drastically shown by a number of serious, unexpected side effects 

that occurred recently during clinical trials. 


