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            Abstract
αB-crystallin (CRYAB) is the most abundant gene transcript present in early active multiple sclerosis lesions, whereas such transcripts are absent in normal brain tissue1. This crystallin has anti-apoptotic2,3,4,5,6,7 and neuroprotective8 functions. CRYAB is the major target of CD4+ T-cell immunity to the myelin sheath from multiple sclerosis brain9,10. The pathophysiological implications of this immune response were investigated here. We demonstrate that CRYAB is a potent negative regulator acting as a brake on several inflammatory pathways in both the immune system and central nervous system (CNS). Cryab-/- mice showed worse experimental autoimmune encephalomyelitis (EAE) at the acute and progressive phases, with higher Th1 and Th17 cytokine secretion from T cells and macrophages, and more intense CNS inflammation, compared with their wild-type counterparts. Furthermore, Cryab-/- astrocytes showed more cleaved caspase-3 and more TUNEL staining, indicating an anti-apoptotic function of Cryab. Antibody to CRYAB was detected in cerebrospinal fluid from multiple sclerosis patients and in sera from mice with EAE. Administration of recombinant CRYAB ameliorated EAE. Thus, the immune response against a negative regulator of inflammation, CRYAB, in multiple sclerosis, would exacerbate inflammation and demyelination. This can be countered by giving CRYAB itself for therapy of ongoing disease.
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                    Figure 1: 
                        Worse EAE, increased immune activation and glial apoptosis in 
                        Cryab
                        -/-
                         mice.
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Figure 2: 
                        T cells from 
                        Cryab
                        -/-
                         EAE mice are hyper-responsive.
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Figure 3: 
                        Macrophages deficient in 
                        Cryab
                         are hyperactive.
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Figure 4: 
                        Cryab
                        -/-
                         astrocytes are more susceptible to cell death and augment ERK and NF-κB signalling.
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Figure 5: 
                        Myelin antigen array analysis demonstrates antibody targeting of CRYAB in RRMS patients.
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Figure 6: 
                        CRYAB suppresses disease and inflammation in EAE.
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Pivotal to multiple sclerosis?
The protein αB-crystallin, found primarily in the lens of the eye, could be the critical 'tipping point' in the spiral of inflammation and damage that occurs in multiple sclerosis. It was known to be a major immune target in multiple sclerosis patients. Now work in mice shows that the protein plays a protective role in a model of multiple sclerosis. When injected in mice it acts as an anti-inflammatory and neuroprotective factor and can also reverse paralysis.
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