


Auto-antibodies 



Antibodies Main associated neurological syndromes Cancer

Hu-Ab
Sensory neuronopathy

Encephalomyelitis
Chronic gastrointestinal pseudoobstruction

Cerebellar ataxia
Limbic encephalitis

SCLC

Yo-Ab Subacute cerebellar ataxia
Ovary, breast,

uterus

CV2-Ab

cerebellar ataxia
Sensory-motor neuropathy

Uveitis, retinopathy
Encephalomyelitis

SCLC, thymoma

Ri-Ab
Opsomyoclonus
Cerebellar ataxia Breast, SCLC

amphiphysin-Ab
Stiff-person syndrome
Sensory neuronopathy

Encephalomyelitis
Breast, SCLC

Tr-Ab Cerebellar ataxia Hodgkin’s disease

Ma2-Ab Limbic encephalitis Testicular

CAR-Ab Retinopathy Breast, SCLC

VGCC-Ab LEMS SCLC

Zic4-Ab Cerebellar ataxia SCLC











Giometto et al, Arch Neurol, 2010;67:330-335 

Biological characteristics and type of tumor of the 899 patients 
with definite paraneoplastic neurological syndromes collected 
By the PNS Euronetwork consortium between 2000 and 2008 

(11 countries, 22 centers) 



Clinical characteristics of the 899 patients 
with definite paraneoplastic neurological syndromes collected 
By the PNS Euronetwork consortium between 2000 and 2008 

Giometto et al, Arch Neurol,  
2010;67:330-335 



Ann Neurol 2007;61:25-36 







Encephalitis with anti-NMDAR antibodies 
Typical clinical presentation  
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Spectacular improvement after immunomodulator treatments 
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Tumor frequency in 400 patients 
Women (335 pts) :  > 18 ans : 58% of tumors (98%ovary teratoma) 

  < 18 ans : 35% of tumors 
  < 14 ans : 15% of tumors 

Hommes (65 pts) :  > 18 ans : 5% of tumors (testicular seminoma, SCLC) 
  < 18 ans : 0% 
  < 14 ans : 1% Neuroblastoma 



 

Brain immunhistochemical analysis of patients with NMDAR-Ab 

(Camdessanche et al, Eur J Neurol 2010 August Epub) 

Few CD3 positive T-cells 
Few CD68 positive macrophages 

Prominent perivascular cuffing 
of CD20 positive B-cells. 

MHC II associated CD1a protein is not expressed  

Totally different than patients with Hu, Yo or CV2-Abs 

14 biopsies and 3 autopsies 
 in the litterature with the same result 
(Moscato et al, Eur J Neurosci 2010;32:298-309) 

CD3+ CD20+ 

CD1a+ CD68+ 



Clinical presentation of patients with NMDAr-Ab 
is similar to 

Pharmacological or genetic inactivation of NMDAr 
of Gabaergic interneurons 

See Florance-Ryan and Dalmau, Curr Opin Pediatr 2010 



In vivo, NMDAR-Ab increase cellular level of glutamate 

 

CSF and purified IgGs of 
patients with NMDAR-Ab 

Increase in vivo: 

 levels of extra-cellular 
Glutamate 

Manto et al, Orphanet J rare Dis, 2010;5:31 



In vivo, NMDAR-Ab increase neuronal sensitivity to AMPA 

 

CSF and purified IgGs of 
patients with NMDAR-Ab 

Modify in vivo AMPA 
regulation 

Manto et al, Orphanet J rare Dis, 2010;5:31 



NMDA-R-Ab induce, in vivo, a state of corticomotor hyperexcitability 

CSF or purified IgGs are injected in prefrontal area 

The afferent facilitation was assessed in rats, before and after 
application of trains of high-frequency stimulation (HFS) 

Before HFS, patients' CSF did not modify afferent facilitation. 

After HFS, corticomotor responses is significantly 
larger in forelimbs and hindlimbs. 

NMDAR-Ab increase the afferent facilitation in forelimbs. 
Manto et al, J Neurol 2010 August Epub 



Hughes et al, J Neurosci 2010;30:5866-5875 

In vitro, NMDAR-Ab reversibly reduce synaptic NMDA receptor clusters 
without affecting the number of synapses 



Hypothesis: NMDAR-Ab could increase extracellular glutamate levels 
by inactivation of NMDAr, blockage of glutamatergic synapses plasticity 

Leading to a predominant inactivation of Gabaergic interneurons 

Manto et al, Orphanet J rare Dis, 2011 





Marignier, Giraudon et al, Brain 2010;133:2578-2591 

Other central nervous system diseases autoantibodies mediated 
Devic’s disease (NMO) 

IgG NMO without complement can : 

-  Decrease astrocyte AQP4 expression 
-  Decrease glutamine synthetase activity 



Marignier, Giraudon et al, Brain 2010;133:2578-2591 

Other central nervous system diseases autoantibodies mediated 
Devic’s disease (NMO) 

IgG NMO without complement can : 

-  Decrease number of oligodendrocytes 
-  An effect mediated by an increase of glutamate level 



What about intra-cellular antigens ? 



Geis et al, Brain 2010;133:3166-3180 

Infusion of purified Amphiphysin-Ab in CSF 
Induce stiffness and muscle spasms 

consistent with stiff person syndrome 



Geis et al, Brain 2010;133:3166-3180 

Purified Amphiphysin-Ab : 

-  Are taken up into the nerve terminals where they co-localize with vesicular release 
proteins 

-  lead to reduced release of the inhibitory neurotransmitter GABA 

-  Caused depression of the H-reflex during high frequency or antagonist stimulation 



1 = Control 
2 = Ringer 
3 = GAD-Ab 
4 = Ab-diabetes 

IgG from patients with GAD-Ab and neurological syndromes : 
-  Block the potentiation of corticomotor response normally observed after repetitive stimulation 
-  Induce continuous motor activity with repetitive discharges 
-  Increase excitability of anterior horn neurons, as assessed by F/M ratio 

Manto et al, Ann Neurol, 2007;61:544-551  



Both GAD65 and amphiphysin are involved in GABA release  

- GAD65 on the opposite to GAD67 is localized in the nerve terminal and is reversibly bound 
to the membrane of synaptic vesicles and mitochondria 

- GAD65 and Amphiphysin KO mice are very similar with subnormal level of GABA and 
reduced release of GABA during neuronal stimulation suggesting a decreased in synaptic 
vesicle recycling 

Buddhala et al, Neurochem Int 2009;55:9-12 

GAD65 KO mice: Tian et al, PNAS 1999;22:12911-12916 
Amphiphysin KO mice: Di Paolo et al, Neuron 2002;33:789-804 



Glutamate levels  Glycerol 
turnover 

Cerebello-
cortical 

inhibition 

Corticomotor 
response 

F/M ratio GAD65 
Enzyme inhibition 

Epitope pattern 

Ab SPS Increase No effect No effect No effect Increase Inhibition Inhibition by: b78, 
b96.11 

Ab CA No effect Reduction Decrease Impairment Increase No effect Inhibition by: B78 

Ab Ctrl No effect No effect No effect No effect No effect No effect No effect 

B96.11 Increase No effect Decrease Impairment Increase No effect 

B78 Strong increase Reduction Strong 
decrease 

Strong impairment Strong increase Inhibition 

Effect of GAD-Ab vary according the epitopes and the neurological syndromes  

Hampe et al, Orphanet J Rare Dis 2011 

Patients’ autoantibodies 
 Ab SPS = Purified IgGs from a patient with a stiff person syndrom and GAD65-Ab 
 Ab CA = Purified IgGs from a patient with a cerebellar ataxia and GAD65-Ab 

Control antibodies 
 Ab Ctrl = Purified IgGs from an healthy control 

Monoclonal antibodies 
 B96.11 = monoclonal antibody against GAD65 
 B78 = monoclonal antibody against GAD65 enzyme inhibition 



CONCLUSION: Brain diseases with autoantibodies are characterized 
by synapthopathies 

VGCC 

AMPAR 
NMDAR 

Amphiphysin 

Homer3 

PKCγ CRMP5 

Hu = HuD ? 
Yo = CDR62 ? 
Ri = NOVA ? 

VGKC 

GAD65 

Lgi1 
CASPR2 

GABAB-R 



Moscato et al, Eur J Neurosci 2010;32/298-309 

A pathophysiological role of synaptic autoantibodies is now clear 
What is the mechanism of action ? 

What is the role of the blood brain barrier ? 



Irani et al, Brain 2010;133:1655-1667 

Clinical outcomes is not always a full recovery 

Among 168 patients with NMDA-R-Ab 

Full : 69 pts (41%) 

Mild : 57 pts (33 %) 

Severe : 42 pts (25%) 

Irani et al, Brain 2010;133:1655-1667 
Dalmau et al, Lancet Neurol 2008;7:1091-1098 
Florance et al, Ann Neurol 2009;66:11-18 



Moscato et al, Eur J Neurosci 2010;32/298-309 

Cytokines ? 
T cells ? 

Other cells ? 

Autoantibodies cannot explain all the symptoms 

But pathogenic autoantibodies are probably frequent 
We will learn a lot from the study of these autoantibodies 
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