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Supplementary figure 1: SDS-PAGE and Coomassie blue staining of purified human recombinant
proteins. Human recombinant proteins were purified on a histidine affinity column. The analysis of two
GSS-related and wild type human rec-PrPs by SDS-PAGE and Coomassie blue staining showed the
presence of a ~23 kDa band which corresponds to the complete prion protein (~23-230).
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Supplementary figure 2: PK-resistance assay of in vitro generated GSS-associated misfolded rec-PrPs. A)
Representative Western blot of the resistance of the four in vitro generated GSS-associated misfolded rec-
PrPs to increasing concentrations of PK. The samples were treated for 1 h at 42 °C with 12.5, 25, 50, 100,
200, 400, 800, 1600 and 3200 pg/ml of PK. All misfolded proteins showed a high resistance to PK digestion
(up to 800-1600 ug/ml) with the exception of the A117V-129V misfolded protein which had a PK-
resistance that was slightly, but not significantly, lower (200-400 ug/ml). Analysis was achieved with the
3F4 monoclonal antibody (1:10,000). rPrP: Undigested human rec-PrP. B) Graphical representation of the
densitometric analysis of the immunoreactive bands obtained by Western blot analysis after PK digestion.
The data were obtained from three independent replicates. The density of the signal obtained after
digestion with 12.5 pg/ml of PK was designated as 100% and subsequent adjustments were made
compared to this. Mw: Molecular weight.
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Supplementary figure 3: In vitro propagation of human GSS-associated misfolded rec-PrPs to human
wild type recombinant proteins. GSS-associated misfolded rec-PrPs were subjected to one-round
recPMCA (A) using a serial dilutions (10™ to 10®) of each seed and a substrate based on the homologous
(same 129 polymorphism) wild type human rec-PrP. Samples without amplification (NA) were used as
negative controls. Amplified and non-amplified samples were digested with PK (25 pg/ml) and were
analysed by electrophoresis on SDS-PAGE gels followed by Western blot analysis. Any seed was able to
propagate in vitro over a substrate based on wild type human recombinant protein, suggesting the
existence of a polymorphic barrier. No PK-resistant signals in any of the unseeded samples suggests
complete absence of cross-contamination. 3F4 monoclonal antibody (1:10,000) was used. Mw: Molecular
weight.
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Supplementary figure 4: In vitro propagation of human GSS-associated P102L-129V and A117V-
129V misfolded rec-PrPs to human wild type 129M rec-PrP. The ability of GSS-associated misfolded
rec-PrPs (unable to propagate in human wild type 129V rec-PrP) to propagate in human wild type
129M rec-PrP was evaluated by serial rounds of recPMCA (R1-R10) in quadruplicate. The
quadruplicates of the last round are shown after PK (25 pg/ml) digestion of the samples. Tubes
containing unseeded wild type 129M human rec-PrP were used as control for cross-contamination.
Misfolded P102L-129V and A117V-129V rec-PrPs were unable to propagate over this substrate after
10 rounds of recPMCA. No PK-resistant signals in any of the unseeded samples suggests complete
absence of cross-contamination. 3F4 monoclonal antibody (1:10,000) was used. Mw: Molecular
weight.
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Supplementary figure 5: In vitro propagation of human GSS-associated misfolded rec-PrP P105L-
129V to human wild type 129V rec-PrP. Another GSS-associated misfolded rec-PrP was subjected to
one-round recPMCA using a serial dilutions (10 to 10®) of each seed and a substrate based on the
wild type 129V human rec-PrP. Samples were digested with PK (25 pg/ml) and were analysed by
electrophoresis on SDS-PAGE gels followed by Western blot analysis. The seed was able to propagate
in vitro over a substrate based on wild type human 129V recombinant protein up to dilution 10,
indicating that this substrate is suitable for misfolding by the appropriate seeds. 3F4 monoclonal
antibody (1:10,000) was used. Mw: Molecular weight.

one-round recPMCA
P105L-129V rPrpres Mw

(kDa)

129V hu rec-PrP

10 102 103 10“ 10° 10° 107 10°%
. - 30

=20



Supplementary figure 6: Electronic microscopy analysis of the glycogen present along with the
GSS-associated misfolded P102L-129M rec-PrP. To rule out the possibility that the rosettes
observed in GSS-associated misfolded rec-PrP preparation with mouse liver RNA contain any rec-PrP,
two different Cryo-EM images were taken. Right image corresponds to a sample prepared as the one
is shown in figure 5B and contains a standard RNA-based substrate. Left image corresponds to a
sample containing a RNA-based substrate without any rec-PrP or rec-PrP™. Both samples were 100
times concentrated by sedimentation. The same rosette-like structures containing glycogen were
found in the absence of any other structure, indicating that the rosettes observed in the samples do
not contain any PrP and are most likely formed by contaminant glycogen derived from liver RNA
purification.
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Supplementary figure 7: In vitro propagation of sporadic Creutzfeldt-Jakob disease by brain-PMCA
in Tg340 brain homogenate. To prove that the Tg340 is a suitable substrate able to be used as
propagation substrate in vitro, a human control inoculum, sporadic Creutzfeldt-Jakob disease type
MM1 (sCJD-MM1), was used as seed after dilution (from 10™ to 10™) and subjected to a single round
of PMCA using brain homogenate from Tg340 as substrate. A non-amplified (NA) sample 10 diluted
was used to quantify the amplification rate. Protease-K (PK) (85 pg/ml) resistant fragments were
detected up to the 10™ dilution, indicating it is an appropriate substrate for in vitro prion
propagation.

one-round PMCA =z
sCJD-MM1 =

g Mw

NA 102 103 10* 103 ED (kDa)

- 20

PK + + + + + -



Supplementary table 1: List of selected amino acid substitutions associated with specific genetically
dependant human transmissible spongiform encephalopathies.

gTSE Mutation Codon 129 Reference
129M
No disease
129V
P102L 129M 1
P102L 129V 2
GSS P105L 129V 3
A117V 129V 4
F198S 129V >
Y218N 129V 6
D178N 129V /
gCID V180l 129M 3
E200K 129M 8
V210l 129M 9
FFI D178N 129M 10
P105L 129M
Not A117V 129M
Z’;‘;’r‘?s:g F1985 129M
mutations V180l 129v
V210l 129V
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Supplementary table 2. List of oligonucleotides used to generate the human TSE-related mutations
directed mutagenesis.

P102L F: 5'-CAGTCAGTGGAACAAGCTGAGTAAGCCAAAAACCAAC-3’
P102L R: 5'-GTTGGTTTTTGGCTTACTCAGCTTGTTCCACTGACTG-3’
P105L F: 5'-GAACAAGCCGAGTAAGCTAAAAACCAACATGAAGC-3’
P105L R: 5'-GCTTCATGTTGGTTTTTAGCTTACTCGGCTTGTTC-3’
Al117V F: 5'-GGCTGGTGCTGCAGTAGCTGGGGCAGTGGTGG-3’
A117V R: 5’-CCACCACTGCCCCAGCTACTGCAGCACCAGCC-¥

D178N F: 5'-GAACAACTTTGTGCACAACTGCGTCAATATCAC-3’
D178N R: 5-GTGATATTGACGCAGTTGTGCACAAAGTTGTTC-3’
V180l F: 5’-CTTTGTGCACGACTGCATCAATATCACAATCAAGC-3’
V180l R: 5’-GCTTGATTGTGATATTGATGCAGTCGTGCACAAAG-3’
F198S F: 5'-CCAAGGGGGAGAACTCCACCGAGACCGAC-3’

F198S R: 5’-GTCGGTCTCGGTGGAGTTCTCCCCCTTGG-3’

E200K F: 5'-GGGGGAGAACTTCACCAAGACCGACGTTAAGATG-3’
E200K R: 5’-CATCTTAACGTCGGTCTTGGTGAAGTTCTCCCCC-3’
V210l F: 5’-GATGATGGAGCGCGTGATTGAGCAGATGTGTATCAC-3’
V210l R: 5’-GTGATACACATCTGCTCAATCACGCGCTCCATCATC-3’
Y218N F: 5’-CAGATGTGTATCACCCAGAACGAGAGGGAATCTCAGGCC-3’

Y218N R: 5’-GGCCTGAGATTCCCTCTCGTTCTGGGTGATACACATCTG-3’



