eSupplementary table 1. Electrophysiologic study results

Patient 1/111-3

Patient 1/IV-7

Patient 2/I1l-1 Patient 2/IV-1 Patient 2/I11-2

Normal value*

Left side | Right side

Left side | Right side

Left side | Right side| Left side | Right side| Left side | Right sidel

Median nerve

MNCVs, m/s nt 38.1 48.7 nt nt 45.4 45.7 48.3 nt 43.9 249
CMAPs, mV nt 5.8 4.2 nt nt 4.0 9.0 5.6 nt 3.1 >4.0
SNCVs, m/s nt 46.5 50.7 nt nt 41.0 48.4 44.7 36.7 34.3 >50
SNAPs, pV nt 2.8 14.7 nt nt 3.5 19.1 12.8 6.1 5.8 220
Ulnar nerve

MNCVs, m/s nt 52.1 51.2 nt nt 50.7 47.6 52.4 nt 46.6 >49
CMAPs, mV nt 6.7 6.6 nt nt 4.7 6.8 8.9 nt 4.5 6.0
SNCVs, m/s nt 42.6 46.9 nt nt 52.9 43.1 47.4 44.6 44.6 >50
SNAPs, uVv nt 4.2 13.9 nt nt 7.9 12.3 13.2 11.2 11.3 217
Sural nerve

SNCVs, m/s 40.5 37.2 39.6 33.1 NR NR 39.8 33.5 40.3 NR >40
SNAPs, uVv 7.3 5.6 10.3 18.5 NR NR 10.4 10.1 10.8 NR 26
Tibial nerve

MNCVs, m/s 39.2 nt 31.4 34.9 29.1 33.5 39.4 37.6 nt NR 241
CMAPs, mV 0.55 nt 1.6 1.93 1.42 0.81 5.7 11.8 nt NR >4.0
Peroneal nerve

MNCVs, m/s 38.4 NR 25.6 nt 27.6 334 34.5 36.6 NR NR >44
CMAPs, mV 0.16 NR 1.5 nt 0.18 0.42 5.7 4.5 NR NR >2.0

*David C. Preston, Barbara E. Shapiro. Electromyography and neuromuscular disorders. Clinical-electrophysiologic correlations, 3rd edition.2013

MNCVs — motor nerve conduction velocities; CMAPs — compound muscle action potentials; SNCVs — sensory nerve conduction velocities; SNAPs — sensory nerve action potentials; m/s — meters per second; mV —

millivolt; uV— microvolt.




able 2. Summary of variants and variant
‘gnomAD frequency . . . . .
Number of families | Number of afected REVEL score (dbNSFPversion | SIFT (dBNSFPversion 4.1) (0- ‘Aminoacid Conservation (vertebrates) = 100
AARS1 variant Author, year of publication (v2.1.1. Exomes + ation Domain location (DANN / version 2014) lice Al
51 variants thor, year of publicatio ¢ o rved individuals Cosegregatior omain locatio 4.2)(0. 0.05=Path) (DANN/ version 2014) Vert. Cons / human, thesus, mouse, dog .. splce
Genomes - hg19)
2117 p.(Asn71Tyr) Kon-Ping Lin et al, 2011; Hsu YH et al 2019 ox 2 8 132 Neterminal catalytic domain 0.859 o 0.9951 Yes, up tolamprey NA
Latour et al, 2010; McLaughin et al, 2012; Bansagi
N iy | 12015 Lasshutora etal, 2016; Bacquet eta, " . terminal catalytic domain . up tolampre
€.986G>A p.(Arg329His) 3015, Loues ot o) 2018 Loe ot o, 3020; o 19 50 ) N-terminal catalytic 0.9629 o 0.99% Yes, up tolamprey NA
Volodarsky et al, 2021
€2063A5G p.(GIuGBEGlY) Bansag et e, 2015 [ T 3 7 Editing domain 07 0 09953 ves, up toTamprey. NA
C.1880GT p.(Ser627Leu) Waterman et al, 2018 ox 1 2 73 Editing domain 0.8619 0 0.9954 ves, up to lamprey NA
C.904G>A p.(Ala302Thr) Khadilkar et al, 2017 T69 1 1 [ Wterminal cataiytic domain 0.4889 0168 0.9952 yes, up o lamprey NA
€.1009G>A p.(Gu337Lys) Waterman et al, 2018 ox 1 6 <m N-terminal catalytic domain 05189 1 0.9961 Yes, up tolamprey NA
<9765T p {Arg3z6Trp] Waterman et al, 2018 [ 1 7 <1 0.7969 0 0.9992 ves, up to lamprey NA
€2564A>G p. (GIn8S5Avg) Lee eta],2020 o 1 T o CAla domain 02109 0266 09926 ves, il the zebrafisn NA
233305 p. (G 778Aa) Meaughin et al, 2012 ox 1 1 o CAla domain 02829 o114 09858 yes,till the chicken NA
.2677G>A p.(Asp893Asn) Zhao etal, 2012 [ 176 CAla domain 0.483 0253 0998 Y5, p o lamprey
>Cp. Motley et al, 2015 ox €132 | Wterminal catalytic domain 70.9419/ 09419 0/0 0.9992/0.955% Yes, up to lamprey
€5250G p.(Phe175Leu) Bacauet et a1, 2016 2iix terminal catalytic domain 0.7929 0.000 0.9988 ves, up tolamprey
1019856 p.(Asn3405er] Volodarsky et al, 2021 3220 terminal catalytic domain 0.1589 0,032 09927 No.
€1043G5T p. (Thr348Met) Volodarsky etal, 2021 ax terminal catalytic domain 03849 0.007 0.9989 Ves, il the X tropicali
1108456 p.(Met370Val) Volodarsky et al, 2021 Ty ter 0.1439 0304 09511 ves, il the zebrafisn
.1208G>C p.(5erd03Thr) Volodarsky etal, 2021 > 0.03599 0.3% 0.8265 No.
€.122265A p.(Gly408ATg) Volodarsky et al, 2021 3 1 1 o N-terminal catalytic domain 08109 o 0.9991 ves, up tolamprey 0.72 donor gain
CAZSIAG p.Tyra18Cys] Volodarsky etal, 2021 x terminal catalytic domain 8069 0 09523 ves, up tolamprey
<.1388T>C p.(led63Thi) Volodarsky et al, 2021 I terminal catalytic domain 6405 0,008 0.9950 yes,til the chicken
.1409T>A . (lled70Asn] Volodarsky t N terminal catalytic domain 656 0 0.9878 ves, up tolamprey.
14206 p.(Arga7aTrp) Volodarsky e 7 terminal catalytic domain 671 0.002 0.9993 ves, up tolamprey
€.1429G>A p.(Glya775er) Volodarsky x terminal 112 0133 09823 No.
B11A>G p.{AsnG0Ser) Todarsky Qi3 Editing domain 8 0 0.9988 ves, up to lamprey
1823GT p.(Thr608Met) | _Schabhutt et al, 2014; o Editing domain 804 [ 09993 yes, up to lamprey
21856 p.(Arg729Trp) Volodarsky To1+18x Editing domain 324 0,008 0.9984 o
21926 p.(Ser731Leu) Volodarsky e T Editing domain 88 0.001 0.9987 Vs, Up to lamprey
iviet) Volodarsky t E5E Editing domain 02189 0,005 0.9987 o
25805A p.(Leu860=] Volodarshy et T72+13x CAla domain NA NA 0.9055 o
2732856 p.(Asno11ser] Todarsh CAla domain 0,221 08541 o
€503T p.(Prol6sleu] Volodarsky t i -terminal cotahytic domain [X27) 0.9987 ves, up tolamprey
<726>Ap.(Thr2d=) Volodarsky e ET] Nterminal cataytic domain NA ) 0.4439 yes,til the X_tropialls
T8ICG p.(Asp261GH] Volodarsky t 3 N-terminal cataytic domain 05519 0.9977 ves, up to lamprey.
<958CT (p.Arg3200ys) Volodarsky e Biix Nterminal catatic domain 0813 0.9993 ves, up tolamprey
2251456 p.( Arg7516l) Volodarsky et al, 2021 1241 2 2 o Editing domain 0.9649 0 0.9984 Yes, up tolamprey NA
CI83ICA p.(Thre08Lys] This study [ T 7 76 Editing domain 08759 0 09951 Ve, up toTamprey /A
38506 p.(Pro129Ala) Volodarsky et al, 2021 Tax 1 1 [ Nterminal cataivtc domain 03899 0014 0986 yes,til the X_tropicalls N/A
C.1815GG p.(His605Gin] s stu ox 1 3 A 0883 0 09937 ves, up to lamprey. /A




aanst s | MeDomerslence | o, P P O T S e B e e B A e Aertria "
S
€211A5T p.(Asn71Tyr) 0.64 o i Moderate 0 Strong. o ‘Supporting o 0 o o o PS4_Supporting, PS3, PM1, PM2, PP1_Moderate, PP3. Pathogenic (Likely) Pathogenic
1202/)
©.986G>A p.(Arg329His) 0.7 (slightly intolerant) 0 Strong. Strong | Moderate | Moderate 0 Strong. o Supporting 0 0 o o 0 PS3, PS4_Strong, PM1, PM2, PP1_Strong, PP3 Pathogenic (Likely) Pathogenic
C2063AG p.(GIuGBGly) 047 lintolerant] o o T Woderate| 0 Supporting _|Supporting| Supporting | 0 [supporting] 0 T o PIL, PiZ, PP, P2, PP3, B53_Supporting Tikely Pﬂhogam( {Uikely] Pathogenic
18800 p. (Ser627Leu) 1.07 (tolerant) 0 Strong. 0 loderate 0 Supporting 0 Supporting 0 0 0 0 [ M1, PM2, PP1, PP3 Pathog (Likely) Pathogenic
©.904G>A p.(Ala302Thr) 0.72 {neutral) 0 0 0 0 0 0 0 0 Strong 0 0 [ 0 PM1, BST Likely !enlzn {Likely) Pathogenic
cumsoap Gy | o) | o | Somlesnaeselbii [, woaerwe| o | s | 0 | o | o | o | o | o | o 53,01, 1, P S athogeni [ERS—
€.976C>T p.(Arg326Trp) 0.95 (slightly tolerant) 0 Strong 0 Moderate 0 Strong. 0 Supporting 0 0 0 0 0 PS3, PM1, PM2, PP1_Strong, PP3 Pathogenic (Likely) Pathogenic
©.2564A>G p.(GIn855Arg) 0.43 (intolerant) 0 0 0 Moderate 0 0 Supporting| 0 0 0 0 ippporting [ PM1, PM2, PP2, BP4 vus (Likely) Pathogenic
0 (the AARSE778A variant in the C-Ala 0(variant does
domainshous Wtk ctaic sty ot agrgate
commcpiouman | o | o MR mmowen e o [T o |0 | o | s | 0 e o A pp— ws [ER—
mchanimsunderk thepthogenes ooy
aran reported
c.15776>A rh(ASMQZAsV\) 0.53 (slightly intolerant) 0 Moderate| Moderate Moderate 0 0 0 |Supporting| PM1, PM2, PP1_Moderate, BP4, BS3_Supporting wus (Likely) Pathogenic
L02Arg) 0.36 (intolerant) Strong te| Moderate Strong_ Supporting| Supporting 0 PS3,PM1, PM2, PP1_Strong, P2, PP3 Pathogenic (Likely) Pathogenic
175I.eu| 0.6 (slightly intolerant) Supporting | Strong PM1, PP3, BS1 Likely Benign {Likely) Pathogenic
< otome p.(Asn3405er) 0.81 [neutral] 0 Strong. PM1, BSL, 6P4 Likely Benign VUs
€.10430T p.(Thr348Met) 1.2 (tolerant) Supporting | Strong PM1, BS1 ukew Benl{n Vs
€.1108A>G p.(Met370Val) 0.85 [neutral) 0 Strong Strong _[Supporting] PM1, BS1, BS4, BP4. Vs
©.1208G>C p. (Ser403Thr) 1.36 tolerant). [ Strong. [ [Supporting] PM1, BS1, BP4_ hk:lv Benl.n Vus
Likely benign for CMT2N, because predicted
©.1222G>A p.(Gly408Arg) 0.75 (neutral) o J J 0 o o Supporting | Strong 0 J 0 o PM1, PP3, BS1 to result in loss of function which is not a vus
1253456 0.33 (intolerant) 0 0 Supporting | Strong 0 PM1, PP2, PP3, BS1 Likely Benign VUs
—z.luxvc o l—ueuamr) 0.37 (intolerant] Moderate | Mioderate 0 0 0 P54_Supporting, PV, PMZ, PPZ Thkely pathogenic vus
1409T>A | II 07I)Asn| 0.46 (intolerant) 0 Moder Moderate: 0 0 PM1, PP2, PP2 VUS| Us
12007 p. 0.27 (intolerant) 0 Strong 0 PM1, PP2 PPS 851 Likely Benign Vs
itz oharrsel |03 evil v - oot s s
811A>G p.(Asn604Ser) | 0.68 (slightly intolerant) 0 Supporting | Strong PMJ va BSl Likely Benign Vs
©.1823C>T p.(Thr608Met) 0.83 [neutral) [Supporting| Moderate | Supporting 0 PM1, PM2, PM5_Supporting, PS4_Supporting, PP3 Likely pathogenic Vs
€21850T p.(Arg729Trp) | 0.57 (slightly intolerant) |Supp 0 Strong PS4, Likely Benign VUS
0.55 (slightly intolerant) Supporting | Strong Likely Benign VUS
0.48 (intolerant) Supporting| 0 Strong. Likely Benign us
0.74 (neutral) [Suppe 0 0 Strong. |Supporting|Supg Likely Benign VUs
camas . TRsno11ser) 0.42 (ntolerant] Supporting] 0 Strong [Supporting] Likely Benign vus
€5030T p.(Pro168Leu) ) 0 Supporting | Strong 0 M1, PP3, Likely Benign VUs
chG)A p.(Thr24=) 0.59 {slightly intolerant) 0 [] Strong PM1, BS1, BP4, BP7 Likely Benign VUS
€.7830G p.(Asp261Glu) 0.46 (intolerant) Supporting| Supporting | Strong PML1,PP2,PP3, BS1 Likely Benign Vus
©.958CT (p.Arg320Cys) 1.05 (tolerant) 0 Supporting | Strong 0 0 PM1, PP3, BS1 Likely Benign Vs
Strong (the p.Arg751Gly mutant was.
more severely defective, showing both
a 2-fold increase in Km (tRNA) and a 5~
fold decrease in keat, leading to an
overall 10-fold decrease in keat/km. )
camsusspmarson | Osintyimaeary | 0 | o oesEed boimpactof s o | o o o | swortrs | swons | 0 | o [ 0 | o s, o, 93,851 ket rp— ws
there was no detectable effect of the
ot an ki mction. ess
cpreing pAGTSIGH ALK v
i ype AL
€.1823CA p. (Thr608Lys) 0.83 [neutral) 0 0 Moderate 0 Supporting 0 0 [ 0 0 PM1, PM2, PM5_Supporting, PP1_Moderate, PP3 Likely pathogenic NA
850G p.(Pro129Ala) | 0.68 (slightly intolerant) 0 0 0 0 0 0 0 Strong 0 0 0 0 , Likely Benign VUS
315CG p. (His605GIn) [ 0.65 (slightly intolerant) 0 0 Moderate | Moderate| 0 Supporting [] Supporting 0 0 [] 0 0 PM1, PM2, PP1, PP2 Likely pathogenic NA




y table 3. Genotypic and clinical characteristics in CMT patients with AARS1 variants

o ) . i Segregation in Age at clinical | Age atonset | i Motor | Sensory Motor NCV _
Author, year of publication | Family | Individual Variant . Phenotype -2t o First presenting features Reflex loss | median | Deformity |Asymmetry| CMTNS sMWT
family exam of first signs weakness | loss
nerve (m/s)
1.1 77 >50 Repeated ankle sprains LL LL LL 324
i3 71 50 L weakness [ w [TE 35
s 67 15 Repeated ankle sprains | LL+UL | LUl | LLrUL 357
1.6 61 17 Walking difficulties LL+UL LL LL NA
V.1 50 AS AS AS AS AS normal
V.2 54 54 Mild distal LL amyotrophy NA NA NA 45.7 LL
V.3 47 45 Foot NA NA NA 40.8 LL
v.4 49 45 Repeated ankle sprains LL+UL LL LL+UL 50
V.5 54 6 repeated ankle sprains LL LL LL 45 LL
1 V.7 C986G>A p.(Arg329His) . cvT2 38 2% Pain and LL weakness [ - [TE 45
atour et al, 2010 V.8 30 As As As As AS normal
V.9 32 18 LL and hand weakness LL+UL LL+UL LL+UL 36.5
V.10 30 10 REpeated ankle sprains LL LL LL NA
Iv.11 41 25 Repeated ankle sprains LL LL LL+UL 40.5
Iv.12 41 NA LL weakness LL LL LL NA
Iv.13 32 25 LL weakness LL+UL - LL 42.4
IV.16 34 22 Cramps in LL LL LL LL 435
V1 9 As As As As AS 6
V2 28 15 Repeated ankle sprains w W UL NA
2 1.1 €.986G>A p.(Arg329His) + CMT2 32 14 Walking difficulties LL LL LL 35-39
1.1 51 30 LL weakness LL+UL LL+UL LL+UL 38.1 9
1.2 NA 45 LL weakness LL+UL LL+UL LL+UL NA
1.4 NA 40 LL weakness LL+UL LL+UL LL+UL NA
Linetal, 2011 3 1.2 €.211A>T p.(Asn71Tyr) + CMT2 NA 11 LL weakness LL+UL LL+UL LL+UL NA
1.3 NA NA NA LL AS LL+UL NA
6 NA NA NA [ As e NA
1.2 NA NA NA LL AS LL+UL NA
McLaughlin et al, 2012 4 1 €.986G>A p.(Arg329His) + CMT2 NA NA LL weakness LL+NA NA NA NA LL
Schabhuttl et al, 2014 5 1 €.1823C>T p.(Thr608Met) not tested dHMN 30 20 NA uL L+UL AS NA
-5 22 NA ankle sprains LL L L 49 14
adolescence
Gait difficulty, numbness
Motley et al, 2015 6 -2 €.304G>C p.(Gly102Arg) + T2 45 2 of cz;es u w u+uL 37 n
11-3 46 AS AS LL LL LL+UL 46 5
-4 44 AS AS AS LL AS 39 1
-1 48 NA Numbness in toes AS LL AS 59 7
1.1 50 30 UL weakness LL+UL LL+UL NA 38-50 LL uL
7 1.4 €.986G>A p.(Arg329His) + 77 <10 LL weakness LL+UL LL+UL NA intermed. LL
1.6 70 53 LL weakness LL LL NA intermed.
3 .1 C986G>A p.(Arg329His] - 20 Y LLweakness [ w NA 40 m
. L 9866 (Mg . 32 28 ULand LL weakness WUl | eur NA a3 o [TES
1.1 59 0 LL weakness LL LL NA NA
Bansagi et al, 2015 1.2 55 30 LL weakness LL+UL LL+UL NA 26
0 1.5 C986G>A p.(Arg329His) * 49 18 LL weakness LL+UL LL NA intermed. LL LL+UL
1 V.5 .986G>A p.(Arg329His) . 46 <10 LL weakness LL+UL LL NA 39
V.1 10 <10 LL weakness LL LL NA 47.6
1.3 37 <10 LL weakness LL+UL LL+UL NA NA
12 1.1 €.2063A>G p.(Glu688Gly) + 6 <1 LL weakness LLENA LLENA NA 36.8
2 s < LU weakness LNA_ | LeNA NA 293
3/11 NA NA NA NA NA NA NA
3/IV NA NA NA NA NA NA NA
13 4/v1 €.986G>A p.(Arg329His) + CMT2 NA NA NA NA NA NA NA
Difficulties running,
Lasshuthova et al, 2016 v 31 10 Jumping w LLvAL LLsAL NA
14 2;: €.986G>A p.(Arg329His) + NA :: :: z: z: xi xi mi
15 Z: C.986G>A p.(Arg329His) . NA m o > = na na n
11-1 50 30 NA LL+UL LL+UL LL+UL NA
16 m €.1880C>T p.(Ser627Leu) + CMT2 26 NA NA m m m 39 m
-3 62 7 NA LL LL LL 34
-4 65 17 NA LL+NA LL+NA LL+NA 11
17 :\\;7; €.1009G>A p.(Glu337Lys) + CMT2 ig :: z: LL';LUL /';; ::t iﬁ L
V3 2 NA NA NA NA NA 37
Weterman et al, 2018 V-5 38 35 NA LL LL LL 39 LL
1.7 65 60 NA LL LL LL AS LL
1.10 62 NA NA LL+UL AS LL NA
.13 62 29 NA LL+UL AS LL NA
18 1.4 €.976C>T p.(Arg326Trp) + CMT2 70 10 NA LL AS LL NA
.48 50 30-40 NA As As AS NA
1126 2 35-40 NA [TES AS [TEy NA m
11.35 49 44 NA LL LL LL NA LL
Bacquet et al, 2018 19 18 €.986G>A p.(Arg329His) NA CMT1 NA 43 NA LL+UL LL+UL LL+UL 25 LL
’ 20 60 €.986G>A p.(Arg329His) NA CMT2 NA 20 NA LL+UL LL+UL NA NA
1 NA NA NA NA NA NA NA
Lousa et al, 2018 21 2 C.986G>A p.(Arg329His) . cvT2 NA NA NA NA NA NA NA
3 NA NA NA NA NA NA NA
Hsu et al, 2019 2 1 C2LIAST p.(Asn71Tyr) NA VT2 NA 30 NA NA NA NA NA
V-1 15 7 L weakness UL | UL | UL 284 m 7
Leeetal, 2020 = -8 C986G>A . (Arg N 2 26 8 L weakness m w [TEy 368 i 5
24 1 €.1823C>T p.(Thr608Met) nt CMT NA NA NA NA NA NA NA
25 1 ¢.1388T>C p.(lle463Thr) nt CcMT NA NA NA NA NA NA NA
26 1 €.1388T>C p.(lle463Thr) nt CcMT NA NA NA NA NA NA NA
Volodarsky et al, 2021 27 1 nt CcMT NA NA NA NA NA NA NA
28 1 nt CcMT NA NA NA NA NA NA NA
29 1 €886G>A p.{Arg325tis) nt oMt NA NA NA NA NA NA NA
30 1 nt T NA NA NA NA NA NA NA
i3 VT2 36 15 (L weakness w m UL 38,1 m m 5 500
31 1/IV-7 C1823CA p.(Thr608Lys) * CMT2 16 10 Excersise i AS AS LL+UL 48,7 1
This study 2/1I-1 57 10 Exercise i LL LL LL 45.4 LL LL 13 340
32 2/NV-1_| c1815CG p.(His605GIn) . cvT2 17 4 Exercise As m w 457 3
2/11-2 59 11 LL weakness LL LL LL 439 LL LL 14 370

CMT - Charcot-Marie-Tooth disease; LL - lower limbs; UL - upper limbs, AS - asymptomatic; NA - not available; NCV - nerve conduction velocity; CMTNS - CMT Neuropathy Score; 6MWT - 6 minute walk test




