
Supplemental Table 3: PPMS patients who carry a potentially deleterious phenocopy variant
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Discovery 020069 F 37 - + ND ND ND + + - Yes KIF5A Missense c.1082C>T p.A361V SPG10 AD + + ND ND 12:57963431 C T 23.1 0.003% loss missense Likely Pathogenic Tolerated 0.3 Benign 1.12E-03 - 0.003 0.003 0.02 - 0.003 0.003 12:57963431:C>T
Discovery 041225 F 51 - + + + + + - - Yes MLC1 Missense c.274C>T p.P92S MLC AR + + ND ND 22:50518820 G A 26.8 0.034% loss missense Uncertain Significance - - Probably Damaging 4.20E-05 - 0.011 0.004 - - 0.021 0.034 22:50518820:C>T
Discovery 600385 F 47 - + + + + + - - Yes TSC2 Missense c.223G>A p.E75K TS AD - + ND ND 16:2100485 G A 24.9 0.019% normal missense Uncertain Significance Damaging 0.02 Benign 3.12E-06 - 0.012 0.02 - 0.023 0.012 0.019 16:2100485:G>A

Discovery 650008 F 50 - + + + + + + - Yes REEP1 3'UTR mRNA 
binding site c.606+43G>T - SPG31 AD + + ND ND 2:86444180 C A 16.22 0.115% normal synonymous Likely Benign - - - - - 0.073 0.116 - 0.116 0.084 0.115 2:86444180:C>A

Discovery 650319 F 25 + + + + + + + - Yes SPG11 Missense c.6286C>T 
c.6625C>T

p.R2209C 
p.R2096C SPG11 AR - + ND ND 15:44859751 G A 35 0.044% loss missense Uncertain Significance Damaging 0 Probably Damaging 3.88E-07 - 0.03 0.043 - 0.047 0.028 0.044 15:44859751:G>A

Discovery 020020 F 26 - + + + + + ND - Yes KIAA0196 Missense c.2554C>T p.H852Y SPG8 AD - + ND ND 8:126056891 G A 19.55 0.000% normal missense Uncertain Significance Tolerated 0.74 Benign 4.19E-05 - 0.003 0 - - 0.003 0 8:126056891:G>A
Discovery 041287 F 36 - + + + + + + - Yes RTN2 Missense c.233G>T p.R78L SGP12 AD - + ND ND 19:45998110 C A 27 0.000% normal missense Uncertain Significance - - Benign 3.15E-03 - 0.001 0 - 0 0.001 0 19:45998110:C>A

Discovery 650053 M 36 - + + + + + + + Yes SPAST Splice Site c.1520+1G>A 
c.1616+1G>A - SPG4 AD - + ND ND 2:32368485 G A 27.7 0.000% loss - Pathogenic - - - 6.86E-06 SpliceSiteLoss - - - - - - 2:32368485:G>A

Discovery 041282 F 46 - + + + + + - - Yes SPG11 Missense c.6730C>T 
c.7069C>T

p.L2357F 
p.L2244F SPG11 AR - + ND ND 15:44856827 G A 25 0.173% normal missense Uncertain Significance Tolerated 0.06 Possibly Damaging 1.12E-03 - 0.15 0.178 0.18 0.221 0.131 0.173 15:44856827:G>A

Discovery 041548 M 27 - + + ND + + + - Yes SPG21 Missense c.223G>A p.A75T SPG21 AR - + ND ND 15:65273204 C T 33 0.003% normal missense Uncertain Significance Damaging 0.05 Benign 1.85E-04 - 0.003 0.002 - - 0.002 0.003 15:65273204:C>T
Discovery 120047 M 26 - + ND ND ND + + - Yes AP4M1 Missense c.1140G>A p.M380I SPG50 AR - + ND ND 7:99704283 G A 20.4 0.010% normal missense Uncertain Significance Tolerated 0.43 Benign 4.57E-05 - 0.05 0.008 0.04 - 0.054 0.01 7:99704283:G>A

SPG7 Splice Site c.1552+1G>T - SPG7 AR + + + ND 16:89613169 G T 23.9 0.005% loss - Likely Pathogenic - - - 8.91E-07 SpliceSiteLoss 0.004 0.006 - 0.023 0.003 0.005 exm1270715
CYP2U1 Missense c.850T>C p.F284L SPG56 AR - + ND ND 4:108866485 T C 23.2 0.226% normal missense Uncertain Significance Tolerated 0.4 Benign 1.85E-05 - 0.17 0.21 0.18 0.14 0.187 0.226 4:108866485:T>C
AP4M1 Missense c.1100G>A p.R367Q SPG50 AR - + + ND 7:99704100 G A 34 0.045% normal missense Uncertain Significance Tolerated 0.11 Possibly Damaging 1.59E-05 - 0.029 0.045 0.02 0.058 0.032 0.045 exm639649

KIAA0196 Missense c.647C>T p.P216L SPG8 AD - + ND ND 8:126091044 G A 25.9 0.194% normal missense Uncertain Significance Tolerated 0.06 Probably Damaging 3.61E-06 - 0.114 0.183 0.02 0.209 0.122 0.194 8:126091044:G>A
GBA2 Missense c.1196G>C p.R399P SPG46 AR - + + ND 9:35740293 C G 12.35 0.186% gain missense Uncertain Significance Activating 1 Benign 4.91E-03 - 0.129 0.19 - 0.186 0.131 0.186 exm749675
SPG11 Missense c.6730C>T 

c.7069C>T
p.L2357F 
p.L2244F SPG11 AR - + + ND 15:44856827 G A 25 0.173% normal missense Uncertain Significance Tolerated 0.06 Possibly Damaging 1.12E-03 - 0.144 0.177 0.18 0.221 0.131 0.173 exm1157481

KIF1A Missense
c.3377C>T 
c.3404C>T 
c.3680C>T

p.P1126L 
p.P1135L 
p.P1227L

SPG30 AR - + ND ND 2:241680755 G A 21.2 0.048% normal missense Uncertain Significance Tolerated 0.51 Benign 1.35E-03 - 0.039 0.035 0.02 0.012 0.052 0.048 2:241680755:G>A

Discovery 510009 F 34 - + - - - + + - Yes KIF5A Missense c.1150G>C p.G384R SPG10 AD - + + ND 12:57963802 G C 19.07 0.038% normal missense Uncertain Significance Tolerated 0.5 Benign 2.15E-03 - 0.037 0.039 0.04 0.07 0.039 0.038 exm1016858
Discovery 600582 M 54 - + ND ND ND + + - Yes GAD1 Missense c.682A>C p.I228L CPSQ1 AR - + + ND 2:171700598 A C 11.77 0.037% normal missense Uncertain Significance Tolerated 0.71 Benign 3.79E-04 - 0.026 0.042 0.04 0.047 0.026 0.037 exm241571

KIF1A Missense

c.4403C>T 
c.4328C>T 
c.4604C>T 
c.4355C>T 
c.4301C>T

p.A1443V 
p.A1452V 
p.A1535V 
p.A1468V 
p.A1434V

SPG30 AR - - + ND 2:241661934 G A 16.56 0.461% normal missense Uncertain Significance Tolerated 0.11 Benign 6.00E-04 - 0.345 0.631 0.08 0.516 0.244 0.461 exm282694

AP5Z1 Missense c.2287G>A p.V763M SPG48 AR - - + ND 7:4830879 G A 29.5 0.009% loss missense Uncertain Significance Damaging 0 Probably Damaging 1.75E-04 - 0.015 0.01 0.02 0.035 0.01 0.009 exm601876
Discovery 650142 M 51 - + ND ND ND + + - Yes KIF5A Missense c.1150G>C p.G384R SPG10 AD - ND + ND 12:57963802 G C 19.07 0.038% normal missense Uncertain Significance Tolerated 0.5 Benign 2.15E-03 - 0.037 0.039 0.04 0.07 0.039 0.038 exm1016858
Discovery 700019 F 61 - + + + + + + + Yes SPG7 Missense c.1529C>T p.A510V SPG7 AD + ND + ND 16:89613145 C T 32 0.371% loss missense Likely Pathogenic Damaging 0 Probably Damaging 8.91E-07 - 0.266 0.416 0.22 0.453 0.252 0.371 exm1270714

Discovery 150057 F 37 - + + + + - + - Yes PNPLA6 Missense
c.1340C>T 
c.1457C>T 
c.1484C>T

p.P486L 
p.P495L 
p.P447L

SPG39 AR - ND + ND 19:7607741 C T 22.8 0.839% normal missense Uncertain Significance Tolerated 0.39 Benign 1.19E-04 - 0.522 0.841 0.359 0.687 0.548 0.839 exm1416186

Discovery 510014 M 64 - + + + + + ND - Yes VPS37A Missense c.700C>A 
c.625C>A

p.L234I 
p.L209I SPG53 AR - ND + ND 8:17133963 C A 34 0.066% loss missense Uncertain Significance Damaging 0.05 Possibly Damaging 2.31E-05 - 0.036 0.061 - 0.058 0.041 0.066 exm684255

Discovery 510021 M 44 - + + + + + - - Yes AP4S1 Missense c.154T>C p.Y52H SPG52 AR - ND + ND 14:31539064 T C 21.9 0.110% normal missense Uncertain Significance Tolerated 0.5 Probably Damaging 4.15E-05 - 0.061 0.097 - 0.116 0.068 0.11 exm1095316
Discovery 650095 M 34 + + ND ND ND + + - Yes ZFYVE26 Missense c.7055C>T p.T2352I SPG15 AR - ND + ND 14:68220861 G A 23.8 0.372% loss missense Uncertain Significance Damaging 0.01 Possibly Damaging 6.86E-04 - 0.247 0.367 0.18 0.36 0.255 0.372 exm1109913

Replication 520139 F 29 - + Not 
available

Not 
available + - + - Yes REEP1 3'UTR mRNA 

binding site c.606+43G>T - SPG31 AD + ND ND + 2:86444180 C A 16.22 0.115% normal synonymous Likely Benign - - - - - 0.073 0.116 - 0.116 0.084 0.115 2:86444180:C>A

Replication 521859 M 57 - + ND ND ND + ND - Not enough 
data

REEP1 3'UTR mRNA 
binding site c.606+43G>T - SPG31 AD + ND ND + 2:86444180 C A 16.22 0.115% normal synonymous Likely Benign - - - - - 0.073 0.116 - 0.116 0.084 0.115 2:86444180:C>A

ND = not 
done

Clinical characteristics Genetic Variants Genotyping Method

Discovery 650084 F 48 + + + + Yes- -

Discovery 041161 M 44 +

+ --

Yes

Discovery 600129 M 41 + ND + + Yes

+

-

-

Discovery 040007 M 48 +

Variant annotations (Ingenuity Variant Analysis)

-

-

- +

- -

ND ND

+ +

- + +

Yes+


