Supplementary information: 
Clinical details of the cases:

Patients were comprehensively assessed at entry to the Cameo service, including a neurological examination, structured clinical interview (PANSS), clinical ratings (Calgary depression, Young mania rating score (YMRS), global assessment functioning (GAF). Diagnoses according to DSM-IV were made using Operational Criteria (OPCRIT), which combines clinical ratings, informant information and case note evidence. Neurologists (MSZ and AJC) saw the patients with antibodies retrospectively. 

Case 1. NMDAR antibodies. This 21 year old student presented with a four day history of grandiose, self-referential and persecutory delusions. He believed that people had been replaced by others, and that his emotions were under the control of an outside agency. He was behaviorally disinhibited; over-familiar at times, suspicious and guarded at others. He had poor self-care. He was alert, orientated in time and place, with no history of loss of consciousness or delirium. Structured clinical interview for positive and negative syndrome scale (PANSS): Positive subscale total (Ptot) 27, Negative subscale total (Ntot) 13, General psychopathology subscale total (Gtot) 42. Young Mania Rating Score: 3, Calgary Depression Scale: 5, Global Assessment Functioning: 21. Neuropsychology battery NART: 112, CANTAB (1) computerised cognitive tests all within normal limits: attentional set shifting total (adjusted) errors (z-score) 0.64, paired associate learning total (adjusted) trials (z-score) 1.17, spatial working memory errors (z-score) 0.22, strategy (z-score) 0.65, rapid visual information processing (response rate measure 0.78, immediate story recall number correct (z-score) 0.75, delayed story recall number correct (z-score) 1.5, semantic fluency number produced in 60sec (z-score) -1.4, digit span number of digits recalled (z-score) -0.5. Previous history: he took fluoxetine for functional dyspepsia. He had significant cannabis use, smoking daily for the previous 2 years. There was a family history of schizophrenia in a second degree relative. Illness course: he was admitted to a psychiatric hospital where he was treated with olanzapine and sodium valproate. Over six weeks his behavioral disturbance settled, but he developed depressed mood with anergia, poor motivation and anhedonia; he had a delusional belief that his energy had been stolen by vampires. These depressive symptoms persisted for a further 6 months before resolving. He has since returned to premorbid levels of functioning, stable for the last 2 years, and is currently working as a postgraduate student, medication free. Investigations 2 years after first presentation: Neurological examination normal, with no evidence of a movement disorder. whole body CT revealed no occult malignancy, and ultrasound of his testes was normal. Brain MRI normal. FBC, ESR, lupus anticoagulant, immunoglobulins, VGKC, Hu, tissue transglutaminase, ANA, cardiolipin antibodies normal or negative. Addenbrookes cognitive examination after 2 years 88/100, with difficulty in recall and recognition. 

Most NMDAR antibodies have been found to be directed to NR1 (2,3), though we haven’t examined the epitopes in our patients. This are not the same antibodies as those described in lupus, directed to a small epitope on NR2a or NR2b (4).

Case 2.  NMDAR antibodies. This was a 28 year old unemployed man with a 2 year history of paranoid psychosis. He had second and third person auditory hallucinations, running commentary, and paranoid beliefs that he was being monitored by cameras and followed by the police. He was smoking cannabis on a daily basis. Previous history: anxiety and depression, a family history of probable schizophrenia in second degree relative. Illness course: chronic, persistent symptoms, partly helped by antipsychotics, but only partly compliant. He had 2 brief admissions to hospital with exacerbation of psychosis and suicidality. PANSS Ptot 22, Ntot 5, Gtot 26, YMS 1, Calgary depression Scale 0, GAF 41. Investigations 2 years after first presentation: neurological examination normal, with no evidence of a movement disorder. FBC, lupus anticoagulant, VGKC, thyroid peroxidase, ANA, cardiolipin, complement, ESR, CRP, immunoglobulins, Hu, tissue transglutaminase normal or negative. Brain MRI normal. Whole body CT revealed no occult malignancy. No cognitive deficits on MMSE. Other antibodies ANA, ANCA, anti-TPO, anti-cardiolipin, anti-DNA negative.

Case3. VGKC antibodies. This 22 year old student presented with a two week history of self-referential and paranoid persecutory delusions. This was preceded by complete insomnia for 4 days. She believed that her life was in danger and that she was being recruited into the secret services. She believed that she was being poisoned, and that her identity had been replaced. At initial assessment she was hostile and suspicious and her speech was pressured and rambling. There was no history of visual or auditory hallucinations, symptoms of neuromyotonia, seizures. PANSS: Ptot 31, Ntot 15, Gtot 27, YMRS: 20, Calgary Depression score 0, GAF: 23. Previous history: no illicit drug use, previous psychiatric or medical history, or family history of a psychiatric disorder. Illness course: she was admitted to hospital and treated with olanzapine. Paranoid symptoms resolved after 3 months, but negative symptoms of poor self care, decreased motivation and concentration persisted for a further six months. There was a further relapse of paranoid psychosis with acute onset after 12 months, with negative antibodies. She has since been lost to follow up after moving abroad. Investigations 10 months after first presentation: Nerve conduction studies and EMG were normal, whole body CT revealed no thymoma or occult malignancy. MRI head normal. Biochemistry tests: FBC, U&E (Serum sodium was 142), LFT, TSH, CRP, lipids, glucose all normal, cardiolipin, ANA, lupus anticoagulant, immunoglobulins, ESR, thyroid peroxidase, complement, Hu, NMDAR antibodies normal or negative. It has recently become clear that most VGKC antibodies detected by immunoprecipitation are associated with either leucin-rich glioma inactivated 1 protein (Lgi-1) or the tumour associated contactin-associated protein 2 (Caspr2), of which it is most likely that our patient possessed Lgi-1 antibodies (5), but there is no longer a remaining sample from the patient at presentation to test and another target on the VGKC complex may be relevant to our case.
Case 4. NMDAR antibodies. This 19 year old man presented with a 8 week history of cognitive difficulties, auditory hallucinations and behavioural disturbance with social withdrawal and poor motivation. He had a preoccupation with religion and believed that he was being followed and monitored.  PANSS: Ptot 25, Ntot 34, Gtot 36, YMRS: 1, Calgary Depression 0, GAF: 21. He had no previous psychiatric history, or family history. He was diagnosed with growth hormone deficiency at 7 years of age, and took recombinant growth hormone until 2 months before his psychotic symptoms started. He was initially treated with risperidone with a partial response, and then a worsening in psychosis resulted in admission. When antibodies were detected antipsychotics were stopped. He made a clear response to plasmapheresis (4 months after symptom onset), with a resolution of delusional beliefs and thought disorder and lessening in intensity of the auditory hallucinations after 3 weeks. There was further improvement with prednisolone treatment. He currently experiences a low intensity of auditory hallucinations. His engagement with social activities increased and he is due to return to voluntary work. Investigations on admission (4 months after symptom onset): Neurological examination was normal apart from the presence of occasional motor tics (facial grimacing and hand tapping) and poor performance on the antisaccade task (typical of schizophrenia). He did not possess a clinically significant movement disorder, nor the typical rhythmic movements seen in NMDAR encephalitis. Cognitive examination (ACE-R) revealed disorientation to place, poor recall, and poor verbal fluency. He had a lack of orientation to date but not place, was able to perform the serial-7s task, but unable to recall three objects. MRI brain normal. CT chest, abdomen and pelvis and Ultrasound testes normal. FBC, ESR, lupus anticoagulant, immunoglobulins, VGKC, Hu, tissue transglutaminase, ANA, ANCA, thyroid peroxidase and cardiolipin antibodies normal or negative.

Abbreviations: ACE-R Addenbrooke’s Cognitive Examination-revised; ANA anti-nuclear antibody; ANCA anti-neutrophil cytoplasmic antibody; CANTAB Cambridge Neuropsychological Test Automated Battery; CRP C-reactive protein; DSM-IV Diagnostic and Statistical Manual of Mental Disorders 4th edition; EMG electromyography; ESR erythrocyte sedimentation rate; FBC full blood count; GAF Global Assessment Functioning; LFT liver function tests; OPCRIT Operational Criteria; NART national adult reading test; NMDAR N-methyl-D-aspartate receptor; PANSS positive and negative syndrome scale: Positive subscale total (Ptot), Negative subscale total (Ntot) 13, General psychopathology subscale total (Gtot); TSH thyroid stimulating hormone; U&E urea and electrolytes; VGKC voltage gated potassium channel complex;YMRS Young Mania Rating Score; 
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