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Study flow chart (patient selection). We screened 345 sCJD subjects with a “definite” diagnosis 

of sCJD MM(V)1 (n=164), VV2 (n=106) and MV2K (n=75), and 32 “probable” sCJD carrying VV at 

codon 129. According to selection criteria, we excluded 50 cases due to lack of clinical information, 

3 probable sCJDVV1 and 21 with a positive history for a concomitant cause of neuropathy. The 

cohort analysed included 303 sCJD subjects overall.  
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PrP investigations in peripheral nerves 

Patients and tissues 

We obtained a total of 18 frozen peripheral nerve and 3 cranial nerve post-mortem samples from 11 

sCJD patients (VV2, n=5; MV2K, n=1; MM(V)1, n=4, MM2C n=1), one case of genetic CJD V210I-

129M, and 2 non-CJD (frontotemporal dementia) controls. The samples were from the following 

nerves: sciatic (intrapelvic, n=7), femoral (n=1), sural (n=6), common peroneal (n=1), tibial (n=1), 

trigeminal (n=2), vagus (n=1) and lumbosacral roots (n=2). Among these cases, 2 sCJD VV2 and 1 

MV2K (cases #8, #9 and #10 in the result section) were not included in the clinical study cohort due 

to the lack of detailed clinical information, whereas cases #1 and #2 had clinical and 

neurophysiological evidence of peripheral neuropathy. 

 

PrPSc purification and sample preparation for Western bl otting 

Purification of PrPSc was obtained from 150-200 mg of peripheral nerve according to a previously 

reported protocol,14 with minor modifications. Briefly, tissues were homogenized in 2 ml of 2X TEND 

(20 mM Tris, pH 8.3, 1 mM EDTA, 130 mM NaCl, 1 mM dithiothreitol) with a gentleMACS Octo 

Dissociator (Miltenyi BioTec), using the Protein 1 setting. After the addition of 2 ml of 20% Sarkosyl 

and three cycles of freezing and thawing by sonication the homogenate was exposed to three 

ultracentrifuge steps in a Beckman rotor SW55Ti (16000 rpm, 25 min at 4 °C; 45000 rpm, 143 min 

at 4 °C; and 45000 rpm for 143 min at 18 °C, the latter after resuspension in 2.5 ml 1X TEND, 10% 

NaCl, and 1% Sarkosyl). The final pellet (P3) was resuspended in 100 µl of lysis buffer (100 mM 

NaCl, 10 mM EDTA, 0.5% Nonidet P-40, 0.5% sodium deoxycholate, 100 mM Tris, pH 6.9), 

sonicated and frozen at -80 °C.  

P3s were then digested with proteinase K (PK) (Roche Diagnostics) at a final concentration of 4 U/ml 

for 1 h at 37 °C. To maximize the sensitivity of detection, PK-digested P3s were concentrated by 

protein precipitation in 8 volumes of methanol overnight at -20 °C. After centrifugation at 14000 rpm 

for 45 min at 4 °C, the supernatant was discarded and the pellet resuspended in 20 µl of sample 

buffer (3% SDS, 4% β-mercaptoethanol, 10% glycerol, 2 mM EDTA, 62.5 mM Tris). 
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PrP deglycosylation 

N-linked glycans were removed by using a peptide-Nglycosidase F kit (New England Biolabs) 

according to the manufacturer’s instructions. 

 

Western blot analysis 

Western blot analysis was performed according to previously published procedures.14 An equivalent 

of 75-100 mg of peripheral nerve wet tissue was loaded on 13% SDS-PAGE gels and transferred to 

Immobilon-P membranes (Millipore). The monoclonal antibody 3F4 (epitope at PrP residues 108–

111, 1:30000 working dilution) was used as primary antibody. The immunoreactive signal was 

detected by ultrasensitive enhanced chemiluminescence (SuperSignal™ West Femto, Thermo 

Fisher Scientific) on a LAS 3000 camera (Fujifilm). Densitometric analysis was performed using the 

software AIDA (Image Data Analyzer v.4.15, Raytest GmbH). 

 

Prion real-time quaking induced conversion assay (R T-QuIC) 

For RT-QuIC analysis samples were homogenized 10% (w/v) in cold QuIC buffer [phosphate 

buffered saline (PBS) containing 150 mM NaCl, 1.0% Triton X-100, 4 mM EDTA, and a Protease 

Inhibitor Mixture (Roche)] with a gentleMACS Octo Dissociator (Miltenyi BioTec) at Protein 1 setting 

and stored at -80°C. Before analysis, samples were serially diluted (up to 1000 fold) in N2 buffer 

[0.1% SDS in PBS supplemented with N2 media (Gibco)]. Peripheral nerve samples (diluted 1000 

fold) were analyzed by the RT-QuIC assay as previously described,15 with minor modifications. The 

RT-QuIC reaction mix contained 10 mM phosphate buffer at pH 7.4, 300 mM NaCl, 1 mM EDTA at 

pH 8.0, 10 µM thioflavin-T (ThT), and 0.1 mg/ml of Syrian hamster recombinant truncated form of 

prion protein (Ha rPrP 90–231). After sealing, the plate was incubated in a FLUOstar OMEGA reader 

(BMG Labtech, Germany) at 55 °C, over a period of 60 hours with intermittent cycles of shaking (60 

s, 700 rpm, double-orbital) and rest (60 s). The fluorescence intensity of ThT-positive PrPSc-seeded 

aggregates, expressed as relative fluorescence units (RFU), was taken every 45 minutes using 

450±10 nm (excitation) and 480±10 nm (emission) wave-lengths, with a bottom read and a gain of 

1000. A sample was considered prion positive if at least two out four sample replicates gave a 
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fluorescence signal higher than the threshold cut-off value, representing the mean RFU values of 

negative samples plus at least 10 standard deviations. 

 

Table. Summary of results of abnormal PrP Sc detection in peripheral nerves.  

  Diagnosis  CJD type  Nerve  WB RT-QuIC 

Case #1  sCJD VV2 trigeminal (CN V) positive (TH) positive  

vagus (CN X) positive (TH) positive  

femoral negative (TH) positive  

sciatic (intrapelvic)   positive  

Case #2 sCJD VV2  trigeminal (CN V) positive (TH) positive  

common peroneal negative (TH) positive  

sural negative (TH) positive  

Case #3 sCJD MM2C sural   positive  

Case #4 sCJD VV2 sural negative (P3) positive  

Case #5 gCJD - 

p.V210I 

MV1 sural   positive* 

Case #6 sCJD MV1 sural negative (TH, P3) positive  

Case #7 sCJD MV1 sciatic (intrapelvic) negative (P3) positive  

Case #8 sCJD VV2 sciatic (intrapelvic) negative (TH) positive  

Case #9 sCJD VV2 sciatic (intrapelvic) positive (P3), negative (TH) positive  

Case #10 sCJD MV2K sciatic (intrapelvic) positive (P3), negative (TH) positive  

Case #11 sCJD MM1 sciatic (intrapelvic)   positive  

Case #12 sCJD MM1 sciatic (intrapelvic) negative (TH) positive  

Ctrl #1  FTD non CJD  lumbar roots   negative 

sacral roots negative (TH, P3) negative  

Ctrl #2  FTD non CJD sural   negative  

tibial   negative 

*2/4 wells. [List of abbreviations: WB: western blot; RT-QuIC: real-time quaking induced conversion; 

CN: cranial nerve; TH: total homogenate; P3: pellet 3 (product of purification process); FTD: 

frontotemporal dementia]. 


