Supplementary Table S1.

Overview of 251 patients with COQ2, COQ6 and COQ8B(ADCK4) enrolled in the study: genotype and phenotype characteristics.

coQ2

Drovandi S. et al CoQ10 deficiency associated glomerulopathy: Clinical spectrum and genotype-phenotype associations.

Genotypes Baseline features Follow-up
Age at ESRD
e Nanapti) Status Country other siblings | Reason for genetic| AES,2t 1" dlinical | - Age at Kidney Inital G Hisopathology | (Hemeaiayss e at kid Aseistias,
Faready oz ORI (comp etmom) | S| orgmetmy | sty | ol | g || monestoten | deasecmser | inilproteinuria |y TiASHL | typertnsion | Ocdema Winen) eronéal | ranspont year) | pserationar | Follow-up fyears
published) dialyss . if
available)
51.52.5urvey update coaz I e Hom M North Africa T 1 Phenotype 10 10 4.3 (g/24h) >90 no yes FsGS 15(°D) 30 200 190
75GS,
51.52.5urvey update coaz fsren Hom F North Africa (cong) 1 Family screening 10 10 55 g/m2/24h >90 no ves mitochondrial 16(D) 170 180 170
p.(Tyl297Cy; proliferation
P (Arg17Hs) o
S3.Survey update coa2 Comp. Het M Eastern Europe no 0 Phenotype 15 15 Nephrotic range <15 no yes g dysm‘;rpﬁm v 16(PD) 60 6 45
68306
p.(Asn2285er) mitochondria
crescents.
e coaz foerr Hom M Southern Italy ves 1 Phenotype birth 0(sdays) a o/a ves ves dysmorphic 0(3wPD) /a 05* 05
. mitochondria
s @R e Hom G France no 1 Phenotype birth 00 nfa n/a no ves nfa 00 n/a 0.04* 004
5456 coaz B M;ﬂﬁ’}fﬁe‘lﬂs] Hom M France no 1 Phenotype birth 00 n/a n/a no no nfa 00 nfa 1day* 1day
905GT yes 5
ss coaz N Hom M Turkey (et gree) 1 Phenotype birth n n n no yes /a n/a n/a o5 05
€.905C> yes N N N N .
5 coaz ) Hom F Turkey (st ree) 1 Phenotype birth n n n no ves /a /a /a 04 04
a37G>A
p.(Serl6Asn) N FSGS. dysmorphic .
6 coaz Hom M n/a /a 0 Phenotype 016 04 05->5g/L n/a ves ves o o) 04 /a 05 05
€326G>A
a376>A
p.(Ser146Asn)
s7 coaz Comp. Het F /a /a 0 Phenotype birth n a na no no wa 00 /a 0.16* 016
1159
p.(Arg387Ter)
8 coaz e Hom G n/a ves 2 Phenotype birth 00 S00mg/g n/a no no /a n/a /a 0*(23h) 00
11696 0 FSGS. dysmorphic
B coaz ) Hom 3 Southern Italy /a (1 cousinaffected)| NS -Eene panel 180 180 n/a nfa no ves s, dysmorpt 19 (HD) 200 370 190
€11696>C 0 £5GS. dysmorphic
£ coaz e Hom G Southern ftaly n/a (1 cousinaffected)| NS -Eene panel 160 160 na n no ves o o) 17 (HD) 180 230 70
97306
P{Thr325A12) mitochondrial
s10 coaz Comp. Het M Asian-American /a 0 NS -gene panel 075 075 197 me/mg n no ves vy nfa a 24 16
€1159C
R prolieration
68306
p.(Asn228Ser)
510 coaz Comp. Het M Caucasian /a o NS -gene panel 100 100 40 mg/me. s no ves (B IS 11(HD) 130 130 3
o ‘mitochondria
p.(Thr254lle)
c.176dupT
s
(MaGOATgfsTer33) . Mixed european o £5G. dysmorphic N
s10 coaz Comp. Het M o rop a 0 NS -gene panel 20 20 225 mg/mg 100 no ves ey /a n/a 30 10
68306
p.(Asn2285er)
68306
p.(Asn228Ser)
s coaz Comp. Het G Caucasian /a 0 NS -gene panel 20 20 a a no ves /a 25(0) /a 40 20
c.701delT
p.(Leu23afsTer247)
s12 coaz N (‘Asf‘i‘;‘;fw) Hom F Eastern Europe no 1 NS -gene panel 30 30 1900 mg/mmol n/a n/a yes FSGS 35(HD) nfa 60 30
s12 coaz i) Hom G Eastern Europe no 1 NS -gene panel 30 30 400 mg/mmol nfa nfa ves PGS n/a nfa 34 04
c8321>C
p.(Cys278Arg) .
513 coaz 7 om . Chinese P 12| ns-gene panel 0s 0s ss78/20h wa w0 ves  fsescbur [ o) o 0st w
ARSB €.1213+165A
hom (MPS V)
s14 coaz i) Hom M Caucasian nfa nfa NS -gene panel n/a nfa nfa n/a nfa n/a nfa nfa nfa n/a nfa
5186
p.(Arg173His)
14 coaz Comp. Het M European no a NS -gene panel oa 25 nfa ofa oa nfa FsGs /a nfa fa /a
68306
p.(Asn2285er)
p.(Asn228Ser)
s14 coaz Comp. Het G European no /a NS -gene panel a 125 wa na a na FsGs /a n/a n/a /a
p.{Leu286Phe)
s14 coaz i) Hom M Arabic ves fa NS -gene panel oa 04 nfa nfa n/a nfa nfa n/a nfa n/a n/a
PodoNet coaqz 2 (‘L’em;w) Hom ™M Eastern Europe no 1 NS -gene panel 0.56 056 16.3g/m2/24h no no yes nfa 0.66 (PD) 23 93 87




Drovandi S. et al CoQ10 deficiency associated glomerulopathy: Clinical spectrum and genotype-phenotype associations.

Genotypes Baseline features Follow-up
Age at ESRD
(rierance variant() status Country of othersblings | Reason for generic| 482211 clmca | Age at Kicney Inial GF Histopathology | (Hemedoyss | Ageathi pee atlast
o Gene CONA/(AA | o 2T Gender orgaiony | consanguniy | et Soings, o manifestation | disease onset | Iniialproteinuria | 99 SF | ypertension Ocdema oot et | mseiinitney | observationor | Follow-up years)
modifcation) (years) (years) death® (years)
published) dialyss . if
available)
68306
p.(Asn2285er)
PodoNet coaz Comp. Het M Eastern Europe no 1 NS -gene panel 09 09 6.58/m2/24h n/a ves yes Ges 19(¢0) n/a 38 29
11156
p.(Asp372Gly)
€.287_288insC
P
(Na97ArgfsTerss) Ukraine ; 0.16->16.58
PodoNet coaz Comp. Het G i) no 1 NS -gene panel 14 158 T a no no /a 25(pD) /a 40 24
683>
p.(Asn228Ser)
PodoNet coaz o :g;;;‘zf‘y) Hom M Poland no 1 NS -gene panel 166 166 15.9g/m2/ 24h n/a no yes FSGS 31(D) 43 180 16.34
68306
p.(Asn228Ser)
PodoNet coaz Comp. Het M Poland no 0 NS -gene panel 24 24 n/a n/a no ves fa n/a nfa 26 02
733156
p.(Tyr245Asp)
5711654 oo
PodoNet coaz 83006 Comp. Het F Europe/Tajikistan/ no 21% (subling affected) 20 20 n/a n/a no yes ‘ff‘mdc‘f‘;"“‘;’r:‘a"‘“ nfa n/a 67 47
) German and M features
424>
p.(Pro142Ala)
PodoNet coaz Comp. Het ™ Colombia n/a o NS -gene panel n/a 19 10g/m2/24h nfa yes yes diffiisemesangial n/a n/a 21 n/a
39056
€ 539>
p.(Asn1805er)
5186>
p.(Arg173His)
s1s coaz Comp. Het M Chinese no 210 NS -gene panel 09 09 22,87 mg/mg >% a a a wa /a 12 03
97306
p.(Thr325A12)
. LM negative. EM
s16 coaz TR Hom M Turkey /a ax Phenotype Birth(2days)  Birth (2days) 4mg/mg na a na dysmorphic nfa n/a 04 04
. mitochondria
516 coq2 > (‘Sermj\w) Hom F Turkey n/a 1* (subling aftected) Birth Birth 8.04 mg/mg n/a n/a n/a n/a 25 n/a 26 26
visceral epithelial
c4376>A o Ns-gene panel hypertrophy. 5
s16 coaz R e Hom G Turkey nfa 1 e mapanet 025 025 139 mg/m2/h na a na pppertrophy. | 02s5(em) /a o5 025
lesions
s16 coaz N (Esiﬂaﬁg:s " Hom M Turkey nfa 1+ (m;"',fg"::;fe"ge o Birth Gdays) Birth (sdays) 8.9mg/mg n/a n/a n/a nfa nfa nfa 12¢ 12
€.5906>A
p.(Arg197His)
517 coaz Comp. Het F Netherlands no 0 Ns-gene panel 25 25 6/l >%0 ves ves cFsGs 25 30 87 62
c.683A
p.(Asn228Ser)
517 coaz o (‘Asmgsm Hom F Netherlads yes 0 NS-gene panel 18 18 33.8 /10 mmol nfa nfa yes cFSGS nfa n/a 73 55
518624
p.(Arg173His)
Mixed ancestry . v cFSGS + interstitial
Survey coaz Comp. Het ™ e ances no 0 NS-gene panel 17 17 Nephrotic range  60<GFR<90 no ves P /a na n/a /a
p.(Asn228Ser)
c4376>A
p.(Ser16Asn) Caucasian
Survey coaz Comp. Het M romes ves 0 Ns-gene panel 09 09 Nephrotic range >9 ves ves /a nfa n/a 11 02
6830
p.(Asn228er)
C778+41G>A
Survey coaz 992 993delinsGc  ComP- Het F e no 0 Ns-gene panel [ [ Nephrotic range >90 no yes Mco nfa n/a 20 15
P.(Gly33161u)
p.(Asn228Ser)
Survey coaz Comp. Het M Caucasian no 0 N-gene panel 1 1 Nephrotic range >% na yes Fsas 50 60 200 190
€5506>T
p.(Asp184Tyr)
(AEEEE) Caucasian Sub nephrotic
urvey omp. Het no /a -gene panel > a na
s Gr CIRE M (Slovenia) /s NS, | 9 n o %0 7 /: FsGs 167 (D) 210 210 120
517C
p.(Arg173Cys)
51865
P-(Arg173His) Caucasian
Survey coaz Comp. Het F o no 0 Ns-gene panel 2 2 28 me/mg >%0 ves ves FsGs /a fa 30 10
6830
p.(Asn228er)
Survey coaz nfa Comp. Het G Colvcasien yes 1 Phenotype 13 13 Shephced <15 ves ves nfa n/a nfa 150 20
ran) range
p.(Ser146Asn)
MitoNET coaz Comp. Het M Georgian no 0 Phenotype 02 03 5600 g/mol crea >% no ves /a wa /a 52t 50

59065/
p.(Arg197His)




Drovandi S. et al CoQ10 deficiency associated glomerulopathy: Clinical spectrum and genotype-phenotype associations.

Genotypes Baseline features Follow-up
Age at ESRD
(rierance variant() status Country of other ilings _[Reason for genetic| AE¢3t1"dinical | Age at Kidney Inial GF Histopathology | (Hemedoyss | Ageathi pee atlast
e Gene cona/ (A [ SEEL ] Gender oty || consanguiniey | ether s, Reason for manifestation | disease onset | il proteinuria [\ " CER 1 hypertension Ocdema opethal CTodas | aseakitner )| observationor | Follow-up (years)
modification) (years) (years) death* (years)
published) diaysis . if
available)
c.288dupC
».
s18 coaz (NaO7ATGISTErS6)  comp, et M A‘*‘“"‘SS’L;EW"“ no 2 Phenotype nfa nfa nfa nfa nfa nfa G6s n/a n/a 250 nfa
37606
p.(Arg126Gly)
c288dupC
»
(3 7ATgfsTerse) - Ashkenai Jewish o Mesangial N
s18 coaz Comp. Het M fie no 2 Family screening e e e e e a esangi na 50 320 /a
3760
».(Arg126Gly)
c.288dupC
».
s18 coaz (NaO7ATGISTErS6)  comp, et 3 A‘*‘“"‘SS’L;EW"“ no 2 Family screening nfa nfa nfa nfa nfa /a nfa n/a 100 280 nfa
37606
p.(Arg126Gly)
c43765A
p.(Serl4gAsn) Coucasion
Survey coaz Comp. Het M no 0 Phenotype 4 4 Nephrotic range >%0 yes yes Fs6s 60 65 160 120
(Norwey)
C68305G
p.(Asn2285er)
c6590T
p.(Ala220val) Coucasian
Survey coaz Comp. Het F no 1 Phenotype 03 03 Nephrotic range >%0 yes no FsGs n/a o/a 21 19
1158656 (France)
p(Asn3eLys)
€313 328dup
survey cogz  (WAMISErBTEN)  comp, ey F Caucasian no 0 NS-gene panel 07 07 Nephroticrange  15<GFR<30 yes ves G6s 24 52 370 363
683G
p.(Asn2285er)
c.223_249ckelins
AAGGA
b.
Survey 00z (Arg7slysfsTerso)  Comp. Het F Afican descent yes 0 NS-gene panel 270 270 Nephrotic range >%0 no yes mco 204 314 314 a4
C641GoA
p.(Gly2156lu)
C6830G
Survey coaz e Hom ; Algeria yes 0 NS-gene panel 133 133 Nephrotic range >%0 ves ves FSGS NOSHTIF wa a 140 07
p.(Tyr297cys)
Survey coaz Comp. Het M Algeria yes 0 NS-gene panel 05 05 Nephrotic range >%0 a yes oa 08 o 22 17
€1239G>A
pLysa13=)
ey coaz e Hom v wabi s o s gene pane 10 10 Neshotcrmge  30GFR0 yes v Ditusemessngl| oo w0 30
C57116>A
Survey coaz 850mG Comp. Het M Arabic no 0 Phenotype 03 03 Nephrotic range. >%0 no no na a a 1 10
p.(Ty1297Cys)
21561
p.(Pro7ateu)
Reported as:
MitoNET coaz Comp. Het ¢ Japan a wa Phenotype 16 e e e a e a wa a 30 14
c.1031del
p.(Gly34avalsTer2)
1delG
p.(Ala117r0)
MitoNET coaz Fpoited a3 Comp. Het F Japan a 1 Phenotype 16 16 Nephrotic range <15 a a a 16 a 16 00
912+10klG
34965
p.(Ala117pro)
MitoNET coaz Ri"g;z“)gs Comp. Het F Japan nfa 1 Phenotype 09 09 Nephrotic range n/a n/a n/a nfa n/a nfa na n/a
912410klG
7784165A
Nephrotic .
ccokoD coaz o6 Comp. Het M Chinese no o/a Research 18 18 Nephrotic %0 no yes oa 99 142 1438 130
p.(Thr325Als)
c778e2TC
Reported a5
ccGkDD coaz €628:2T>C Comp. Het M Chinese no nfa Ns-gene panel 09 09 90 me/ke/ 24h 55 no ves /a /a /a 09° 00
973>
».(Thr325A1a)
51865
p.(Arg173His)
ccokoD coaz Comp. Het M Chinese no a NS-gene panel 08 08 213mg/ke/2h 29 no yes oa o/ o 23 15
973>
p.(Thr325Als)

Variant details provided according to cONA

NM_015697.8; protein NP_056512.5 (421 a2)




CoQ6

Drovandi S. et al CoQ10 deficiency associated glomerulopathy: Clinical spectrum and genotype-phenotype associations.

Genotypes Baseline features Follow-up
Age at ESRD
(ref;rnence atiagtis) Status other siblings |Reason for genetic| Age at 1" clinical | - Age at Kidney nitial GFR Histopathology {Hel(r‘vlsda\rasljvsls— Age at kidney Gecariac
aonty Gene CoNA/(AA [ oot | sender origattonty | Consanguinity | SheShneS, manifestation | disease onset | Initial proteinuria | e SFR | ypertension Oedema ops rant™ | e Ky | observationor | Follow-up (vears)
r modification) (years) (years) death® (years)
published) dialysis . if
available)
519 coas B (CGIYZS;W] Hom n/a Lebanon yes n/a NS -gene panel birth 6.4 Nephrotic range n/a n/a n/a FSGS 93 n/a n/a n/a
s19 coas o anasenre) Hom n/a Lebanon ves n/a NS -gene panel birth 03 Nephrotic range n/a n/a n/a n/a 17 n/a 175 175
s19 coas e Hom n/a Lebanon ves n/a NS -gene panel 12 12 Nephrotic range n/a n/a n/a FSGS 14 n/a 65* 53
s19 coas n/a Hom n/a Lebanon ves n/a NS -gene panel birth 05 Nephrotic range n/a n/a n/a FSGS 30 n/a 5* 50
519 coas R Hom n/a Turkey yes 0 NS -gene panel 03 03 Nephrotic range a a na icinesansel 04 w/a n/a* n/a
s19 coas o omasenre) Hom n/a Turkey ves 1 NS -gene panel birth 03 Nephrotic range n/a n/a n/a n/a 04 n/a n/a n/a
519 coas B (CGﬁZSf;ﬁ 5 Hom n/a Turkey yes 1 NS -gene panel 0.2 02 ProtU 40 mg/mg n/a n/a n/a n/a n/a 125 10
519 coas A Hom n/a Turkey ves n/a NS -gene panel 60 60 Nephrotic range n/a nfa n/a FsGs 65 na na na
s19 coas o fc{jff;"rgj Hom n/a Turkey yes n/a NS -gene panel 25 25 Nephrotic range n/a nfa nfa FSGS nfa nfa nfa nfa
519 coas pfﬁiggg;ﬁp) Hom n/a Turkey yes n/a NS -gene panel 25 25 Nephrotic range n/a n/a n/a FSGS 34 n/a n/a* n/a
1341G>A
p(Trpaa7Ter)
s19 coas Comp. Het F Turkey no o NS -gene panel 34 34 Nephrotic range n/a no yes FSGS 7.2(PD) n/a 7.6 42
c.1383del
p.(lled62fs)
c1154A5C
p.(Asp385Ala)
s14 coas Comp. Het M European no n/a NS -gene panel n/a 45 n/a n/a n/a n/a MPGN n/a n/a n/a n/a
1235056
p.(Tyra12cys)
MPGN and C3
9 coas I Hom ™ Southern Italy n/a o NS -gene panel 06 06 n/a n/a n/a n/a deposits 16(PD) na 16 10
520 coas oirastor) Hom ™ Chinese no 0 n/a 08 08 ProtU 7.2 mg/mg n n/a yes n/a n/a n/a n/a n/a
¢189_191del
p.(Lys6adel)
s21 coas Comp. Het ™ Korean n/a 0 Phenotype n/a 38 ProtU 34mg/mg 7 n/a n/a mitochondrial 60 114 n/a n/a
¢.78205T proliferation
p.(Pro261Leu)
c189_191del
p.(Lys6adel) FSGS.
s21 coas Comp. Het F Korean n/a o Phenotype n/a 19 ProtU 57.6 mg/mg 1 n/a n/a mitochondrial 26 n/a n/a n/a
C.686A>C proliferation
p.(GIn229Pro)
c.189_191del
p.(Lys64del) cFSGS.
s21 coas Comp. Het F Korean n/a o Phenotype n/a 39 ProtU 5.1 mg/mg 16 n/a n/a mitochondrial 40 63 n/a na
78205 proliferation
p.(Pro261Leu)
c189_191del
p.(Lys64del) CcFSGS.
s21 coas Comp. Het F Korean n/a o Phenotype n/a 26 ProtU 27.5 mg/mg 167 n/a n/a mitochondrial 46 7.25 n/a n/a
78265 proliferation
p.(Pro261Leu)
c.189_191del
p.(Lys6adel) FSGS
s21 coas Comp. Het F Korean n/a 1* Phenotype n/a 125 ProtU 12.5 mg/mg 70 n/a n/a mitochondrial 14 64 n/a n/a
¢.78265T proliferation
p.(Pro261Leu)
¢189_191del
p.(Lys64del) FSGS.
s21 coas Comp. Het ™ Korean n/a o Phenotype n/a 2 ProtU 13.6mg/mg 89 n/a n/a mitochondrial 36 5 n/a n/a
€.78265T proliferation
p.(Pro261Leu)
c.804del
p.(Leu269TrpfsTer13)
s22 coas Comp. Het F Poland no o Ns-gene panel 24 24 2118/ n/a no no FSGS/MCD n/a n/a 68 4
€1078C>T
p.(Arg360Trp)
€1058C>A
p.(Ala353Asp) es
s23 coas + Hom. F Turkey (CD‘{JS,nsj 1 NS-gene panel 7.0 7 158 mg/m2/h n/a n/a n/a FSGS 7 76 10.0 3.0
C0Q8B c.512A5G
p.(His174Arg) het
523 coas p_‘(jgg’gg;‘;‘p) Hom v Turkey (conins) 1 Family screening 100 n/a n/a n/a n/a n/a n/a n/a n/a 170 7.0




Drovandi S. et al CoQ10 deficiency associated glomerulopathy: Clinical spectrum and genotype-phenotype associations.

Genotypes Baseline features Follow-up
Age at ESRD
D 3 (years)
Variant(s) Ageat " clinical | Age at Kidney 5 Age at last
‘ﬁﬁ:’:fe Gene CDNA / (AA (com Stﬁl‘e“fmnm] Gender oricm ey | Consanguinity a;;:fg;}ﬂ‘e’;f.) Reason for genetic| " ifoctation | disease onset | Initial proteinuria (m\/‘ﬁlﬂ?‘ﬁfm ) | Hvpertension Oedema "'“““‘:":"g" ‘Hsgﬁgﬂvj's e f‘a‘nﬁ‘f’fa"ls] observation or | Follow-up (years)
ready modification) B © v (years) (years) -73mal v GEIEG death* (years)
published) dialysis . if
available)
s24 coas ¢ 1078C>T Hom F Chinese n/a 0 NS -gene panel birth 0.16 3.28g/m2/24h n/a n/a yes n/a n/a n/a 20 20
p.(Arg360Trp)
C1058C>A Pannephritis
25 coas Brverayen Hom M Turkey ves 1 Phenotype 50 5 n/a ESRD ves no et oA 5(pD) 6 200 150
525 coas ol ;gség:ﬁ;p) Hom v Turkey yes 1 Phe?s:;’f:.‘ngm"v 4.0 3 n/a n/a no no SFGS n/a n/a 80 2.0
PodoNet coas CL058CA Hom F Kazakhstan no o NS -gene panel 10 1 3.75g/m2/24h n/a no no mcD 2.75 (PD) 45 61 51
p.(Ala353Asp)
PodoNet coas o jgg’ég;‘;m Hom F Kazakhstan no 0 NS -gene panel 12 12 n/a n/a no no FSGS 1.6(°D) 35 95 83
PodoNet coas pjjgssig;‘;‘p) Hom F Kazakhstan no o NS -gene panel 12 12 18g/m2/24h n/a no yes n/a 1.5(°D) 35 53 4
PodoNet coas ol jgé’;g;‘:pl Hom M Kazakhstan no 1* NS -gene panel 23 23 3.66 g/m2/24h n/a ves yes FSGS n/a n/a 38 15
PodoNet coas pc( jggig;’s‘p) Hom M Kazakhstan no 0 NS -gene panel 45 45 n/a n/a no no FSGS n/a n/a 10 55
PodoNet coas Dijgé%g;’:pl Hom ™M Iran (secon cousins) 0 NS -gene panel 116 116 2g/m2/24h n/a yes yes FSGS n/a n/a 131 15
PodoNet coas 9:1%55451‘\2235) Hom F Russia no 0 EM features 06 06 0.86g/L n/a no no FSGS n/a n/a 15 14.4
.1078C>T
p.(Arg360Trp) ’
PodoNet coas Comp. Het F Russia no 0 EM features birth 13 n/a n/a no yes M'"’thm':ﬁ”a' n/a n/a 8 8
€1235A5G cytopathy
p.(Tyrd12Cys)
PodoNet coas o (‘Af;zc; :‘SD) Hom M Kazakhstan n/a 1 Family screening 23 23 n/a n/a no no FSGS n/a n/a 31 08
78267
p.(Pro261Leu)
526 coas +large deletion Comp. Het M Japan n/a n/a NS-gene panel 09 09 50g/g Crea n/a n/a yes MED dysmorphic n/a n/a 14 05
including part of the
C0Q6 gene
527 coas . fﬁéﬁgﬁp) Hom ™ Chinese no n/a 09 09 1.04.g/24h n/a n/a n/a nfa nfa nfa nfa nfa
€1343G>A
survey coas "R'Lf,‘liﬁ’fﬁ’ Hom Y] Arab. yes 0 NS-gene panel 125 125 Nephrotic range 590 no yes GGS 2 55 16 14.75
€57265A
Survey coas o (CPZ:zzschTeu) Hom F Ca(‘:f::‘)a" yes 1 NS-gene panel 1 1 Nephrotic range 90 no no FSGS n/a n/a 7 6
Survey coas o fpzfzzgf;u) Hom M Ca(‘:f:f“f” yes 1 Family history 05 05 Nephrotic range >90 n/a n/a FSGS n/a n/a 3 25
€1079G>T
PR Caucasian
MitoNET coas Comp. Het M (o no 2 Phenotype 3 28 n/a <15 n/a n/a n/a 28 28 39 36
€1237G>T i
p.(Glud413Ter)
€1079G>T
P-{Arg360Leu) Caucasian
MitoNET coas Comp. Het M prasint no 2 Family history 3 7 n/a <15 n/a n/a n/a 7 9 39 36
€123765T v
p.(Glua13Ter)
€1079G>T
PR Caucasian
MitoNET coas Comp. Het F (o no 2 Family history 5 18 n/a n/a n/a n/a n/a 38 n/a 42 36
€1237G>T i
p.(Glud413Ter)
C1235A5G Caucasian ) Mitochondrial
Survey coas o iTdL20ys) Hom F (Cormam) no 0 Ns-gene panel 1 2 Nephroticrange  60<GFR<90 ves yes e n/a n/a 15 14
survey coas Dijgéig;‘;‘pl Hom Y] ﬁi‘ﬁ:‘;‘j" yes 1 Phenotype 55 55 Nephrotic range 15<GFR<30 no no 6GS 55 6.7 6.7 12
survey coas p‘( jggig;’;p) Hom Y] Cg‘ﬁ;‘ya]" yes 1 Phenotype 45 45 Nephrotic range 590 no no SFGS n/a n/a 6.2 17
799_807de
p.(Ser267_Leu269del) E——
Survey coas Comp. Het M Gurken) no n/a Ns-gene panel 06 06 Nephroticrange  30<GFR<60 no no n/a 27 n/a 27 21
€1058C>A i
p.(Ala353Asp)
1078C>T
CCGKDD coas P-(Arg360Trp) Hom ™M Chinese yes n/a Research 17 17 Nephrotic range 121 no yes FSGS n/a n/a 19 02

Reported as:
€1003C>T

(437 mg/kg/d)

Variant details provided according to cONA NM_182476.3; protein NP_872282.1




coaQss

Drovandi S. et al CoQ10 deficiency associated glomerulopathy: Clinical spectrum and genotype-phenotype associations.

Genotypes Baseline features Follow-up
Age at ESRD
e Variant(s) e posiive famiy | Reason Ageat 1 clinical |  Age at Kidney nitial GFR Histopathol " i) Jre— Age at last
reference tatus ositve family [Reason for genetic| A€ 2t nitia istopathology | (Hemodialysis- | ~Age at kidney . oo (vear
ki Gene ona/aa | S Gender ortgm/atiny | Consanguinity (S i manifestation | - disease onset [ niil proteinuria [y 75 ST 1 Hypertension Oedema opatnel Smaetn® [ agetiney ) | observationor  f rotow-up (vears
modification) death* (years)
published) dilysisif
available)
528 coass RS Hom M a a ves Ns-gene panel 140 140 218/d 73 a yes FSGS 177 a 177 37
28 coass o (Glon 47s|y:frﬁer1m Hom F n/a n/a yes NS-gene panel n/a 73 078g/d 575 n/a yes FSGS. 126 n/a 126 53
s28 coass E R Hom F la /a yes Ns-gene panel 170 170 n/a n/a n/a yes na 180 a 180 10
s28 coass eyt Hom F /a a yes Ns-gene panel 270 270 /a n/a yes yes n/a 310 a 310 40
s28 coass PGl a0} Hom F la /a yes Ns-gene panel 70 70 56 mg/m2/d n/a n/a /a a a a 123 53
e coass PG aEar10) Hom ¢ Turkey a yes Ns-gene panel 257 257 3.6¢/d 63 yes ves FSGS 354 /a 370 113
528.534 coass oG ) Hom M Turkey n/a ves Ns-gene panel 167 167 300 mg/dlL in spot 49 /a a a 167 167 253 86
$28.534 coass e Hom M Turkey a yes Ns-gene panel a 135 6768/d 120 /a /a FSGS/GGS 166 /a 23 88
28 coass not tested a M o/a o/a ves Ns-gene panel o/a 20 a <s a a a 220 a 20 00
528 coass Pt Hom ¢ /a a ves Ns-gene panel a 59 139 g/m2/d 575 a a FSGS a /a 143 84
528 coass o it Hom M a a ves Ns-gene panel n/a 133 2g/m27d >75 a ves FSGS 140 /a 140 07
528 coass o) Hom M /a a ves Ns-gene panel a 143 15g/d 75 ves a F5GS 143 a 143 00
528 coass e ‘;,gﬂgw Hom ™M nfa n/a yes Ns-gene panel n/a 98 25g7d 25 yes yes FSGS 98 n/a 98 00
28 zg:;i:wey coass N “ngggfg) Hom F Turkey nfa yes NS-gene panel n/a 135 3+ 6 n/a yes FSGS/GGS 161 160 203 68
S ™ coass Ay Hom F Turkey yes ves Ns-gene panel 270 270 038g/d 136 a a a a a 300 30
528 coqss p»ml‘u'umv“,ffe,m Hom ™M nfa nfa yes. NS-gene panel 149 149 13 g/m2/d 35 n/a n/a n/a 149 n/a 149 00
528 coass PGl o) Hom F /a nfa ves NS-gene panel 100 132 RcEme 2 ves na a 132 na 132 00
528 coass oG ) Hom M n/a fa ves Ns-gene panel 180 180 nfa ofa n/a nfa a 180 na 180 00
1339duG 0,044 g7mmol
S285urvey update €088 o(GludaTahfTer10) Hom ™ n/a n/a ves Ns-gene panel 90 90 e 142 n/a n/a n/a n/a n/a 93 03
s28 coass D) Hom M wa wa ves NS-gene panel 169 169 264 ¢/m2/d 3 yes a FsGs 17.4 a 17.4 05
$28 coass N “A'Z;zs?g:s") Hom F n/a n/a yes NS-gene panel 134 134 0.13g/m2/d 15 yes yes FsGS 137 n/a 137 03
28 coass N ‘pheﬁgf:j,‘;m " Hom " n/a n/a no NS-gene panel 151 151 0.18g/m2/d 95 yes yes FsGS 158 n/a 158 07
s28 coass AN o) Hom M la /a no Ns-gene panel 108 108 n/a n/a n/a yes 565 tip lesion 159 a 159 51
p.(ProsioLev)
S28.5urvey update  C0Q8B Comp. Het P Caucasian no no Ns-gene panel a 51 03g/d 57 a a FSGS:NOS 136 146 275 24
1493 1494delinsAd
».(Aad9Glu)
S28.survey update  C0Q88 e AT o) Hom M Caucasian no no Ns-gene panel 142 142 056 g/mmol upCr 4 ves ves FSGS NOS 152 /a 152 10
13300, c ) .
Sssmerwie  coass | omen T, " Covcasen s N \Sgenepmdl 176 76 rewotcrmge <5 n o asos 120 e 120 0a
G
p.(Trp3aTer)
s29 coass Comp. Het w/a European w/a no NS-gene panel 100 100 wa wa a a FsGs 120 a 140 a0
<954 956dup
».(Thi319dup)
529 coass e Hom /a Arab o/a yes Ns-gene panel 70 70 /a a /a /a 65 70 100 100 30
529 coass iAerte) Hom a Arab o/a ves Ns-gene panel 130 130 /a /a /a a FSGS /a 150 150 20
857G
P.(Asp286Gly)
529 coass Comp. Het o/a a a ves Ns-gene panel 140 140 a a a a FsGs 150 180 180 40
p.(Gludgarer)
o
p.(Rsp286Gly)
s29 coass Comp. Het w/a wa wa ves Ns-gene panel 30 30 wa wa a a FsGs a a a 00
c104765T
p.(Glu483Ter)
p.(Asp286Gly)
529 coass Comp. Het o/a a a ves Ns-gene panel 90 90 a a a a FsGs a a a 00
144765
p.(Glu4g3Ter)
529 coass PikcaashTrg) Hom a Tunisia a ves Ns-gene panel 120 120 a /a /a /a FSGS. 170 170 170 50
529.5urvey update €088 o (Aga20Trp) Hom F Tunisia ves ves Ns-gene panel 205 205 n/a <15 ves no n/a 26 n/a 226 21
Sy coass ) Hom G Moroceo ves ves Ns-gene panel 200 200 a <as ves ves a 200 a 360 160
102767
s29.Survey update  COQ8B R7cia Hom F Moracco ves yes NS-gene panel birth 180 wa wa ves no crsGs 190 a 340 160
529 coass pv‘;";,%%;\ljﬁgf:r‘:l ) Hom n/a Turkey n/a yes NS-gene panel n/a 05 n/a nfa nfa n/a FsGS n/a n/a 50 45
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Genotypes Baseline features Follow-up
Age at ESRD
D (years)
Variant(s) Ageat 1 clinical [ Age at Kidney Age at ast
(reference Status Positive family |Reason for genetic| AE¢ ¢ Inital GFR Histopathology | (Hemodialysis- | ~Age at kidney .
ki Gene CONAV(AR | compeiom) | Gender argimiety | consanguinity (S manifestation | disease onset | nital proteinuria [ %% T8 | ypertension Oedema pane artoncal” | waripins (v | SEservationor | otiow-up years)
published) modification) dialysks . if leath* (years)
available)
529 coass ;1(35?:4’51233351‘ Hom n/a indian n/a yes NS-gene panel 160 160 nfa nfa nfa nfa cFsGs nfa nfa 180 20
529 coass ;'(éff;;g:gj Hom n/a indian n/a yes NS-gene panel 210 210 nfa nfa nfa nfa cFsGS n/a n/a 20 10
<748G>A
$27 coass 3 (Asgsrs‘g‘;sa"s’ Hom 3 Chinese no ofa Ns-gene panel 117 117 65mg/kg/24h 75 no no FSGS n/a n/a 120 23
625G
c20167
p.(Glug1Ter)
30 coass Comp. Het M Chinese. a no Ns-gene panel 110 110 a a a a FsGs a a 120 10
14680
p.(Argdg0Cys)
c.488>T
p.(Arg150Ter)
s30 coass Comp. Het 3 Chinese wa ves NS-gene panel 80 80 wa wa wa a FsGs 18 a 18 38
. 7486>C
p.(Asp250His)
5320
p.(Arg178Trp)
s30 coass Comp. Het 3 Chinese wa ves NS-gene panel 92 92 wa wa a wa Sclerosing GN 110 a 110 18
c.7486>¢
P.(Asp250His)
530 coass o fomgatmn) Hom ¢ Chinese a ves Ns-gene panel 82 82 /a /a a a FSGS a a 92 10
30 coass p(Serzacasn) Hom F Chinese n/a ves Ns-gene panel 174 174 n/a n/a n/a n/a MsPGN n/a n/a 189 15
30 coass p(Asp250HiS) Hom F Chinese n/a ves Ns-gene panel n/a n/a n/a n/a n/a n/a n/a n/a n/a 00
530 coass ) Hom ¢ Chinese a ves Ns-gene panel 17 17 a a a a FSGS 60 a 60 43
c.7486>¢
p.(Asp250His)
s30 coass Comp. Het 3 Chinese wa ves NS-gene panel 60 60 wa wa wa a FsGs a a 120 60
109306
p.(GIn3656G1u)
c5320T
p.(Arg178Trp)
s31 coass Comp. Het P Chinese. no a wes a 075 413.4me/d 176 no no a a a 58 505
c.7486>¢
P.(Asp250His)
TS
b (Ser246Asn)
Reported as
c6140T
s31 coass Comp. Het 3 Chinese no wa wes 90 90 21487 mg/d wa no yes FsGs 142 a 142 52
74868
p.(Asp250Asn)
Reported as
c
p.(Arg150Gin) prot/crea .19 FSGS NOS.
s32 coass Comp. Het 3 Korean w/a ves NS-gene panel 82 82 e 814 a wa dysmorphic 150 wa 150 68
€.759C>A &/me mitochondria
p.(Asn253lys)
44965
p.(Arg150Gin)
532 coass Comp. Het M Korean a ves Ns-gene panel wa 50 Prot/Crea 2.47 685 nfa na nfa 102 nfa 102 52
p.(Asn253Lys)
€.4496>,
».(Arg150Gin) cFsGS .
532 coass Comp. Het F Korean n/a /a Ns-gene panel a 107 beiEmas) 645 a /a dysmorphic 138 /a 138 31
€759C>4 L mitochondria
p.(An253lys)
F5GS NOS.
o Prot/Crea 8.6 mg/
’ ¥ dysmorphi : X X
s32 coass ) Hom F Korean a a NS-gene panel w/a 100 o 78 wa wa dysmorphic 125 a 125 25
p.(Ser2a6Asn) -
s32 coass . Comp. Het 3 Korean w/a wa Family screening 70 70 Provcreassime/ g wa wa GERUAEEDR  mg wa 170 100
p.(Argdg0Cys)
F5GS NOS.
532 coass ; Hom ¢ Korean a o/a Ns-gene panel 127 127 Prot/Crea 245 7.4 a a dysmorphic /a /a 137 10
P{Ser246Asn) mitochondria
c.748G>¢
P.(Asp250His)
33 coass Hom F Chinese yes yes NS-gene panel birth 9.0 174 mg/Kg/d nfa n/a yes EeCs mes 208y 110 n/a 130 a0
c13396> proliferation
p.(G1u447GlyfsTer10)
c.7486>¢
p.(Asp250Hs) i
533 coass Hom ™M Chinese yes yes Ns-gene panel 20 20 190 me/Kg/d n/a yes yes FSGS“',“E“"E @l n/a n/a 47 27
133965 proiferation
p.(GIu447GlyfsTer10)
s: coass oHEAG eert1) Hom M Turkey ves ves Ns-gene panel 180 180 /a 2 a /a /a a a 294 110
S34suveyupdate  COQ8B o Ha00C R 11) Hom M Turkey ves yes single gene na 120 7.8 me/mg 8 a a /a 130 135 180 60
e coass o HEARGG ieTert1) Hom ¢ Turkey ves ves single gene 20 20 /a 183 a /a a /a /a 52 32
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Genotypes Baseline features Follow-up
Age at ESRD
D (years)
Variant(s) Ageat 1 clinical [ Age at Kidney Age at ast
(reference Status Positive family |Reason for genetic| AE¢ ¢ Inital GFR Histopathology | (Hemodialysis- | ~Age at kidney .
ki Gene CONA/ (AA (comp tiHomy | Gender origm/atiny | Consanguinity i el manifestation | - disease onset [ nitil proteinuria [y 75 ST 1 Hypertension Oedema pane o™ [ o tyemrs) | cbservationor [ Folow-up (ears
g modification) SHionca death* (years)
published) dialysis_if
available)

S34838 Survey coass DHE OO 1) Hom M Turkey ves yes single gene 70 70 a 101 a wa wa wa wa 92 22
534.5urvey update coass pvtmzltoomn‘;;lrn) Hom F Turkey n/a yes single gene 13.0 13.0 910 mg/m2/d 40 nfa nfa nfa 160 160 24 9.4
S3asurveyupdate  COQSB piNéﬂﬂgGg\::sTAerﬂ ) Hom " Turkey n/a yes single gene 50 50 3.7 mg/m2/d 35 n/a n/a nfa 130 130 180 130

1339dunG
s34 coass p.(6l0447GlyfeTer10) Hom F Turkey n/a nfa single gene 120 120 4.3 mg/m2/d 138 nfa nfa nfa nfa nfa 1480 28
s: coass e r11) Hom ¢ Turkey ves yes single gene wa 17.7 1.38 mg/m2/d 9 a a a 177 /a 2110 34
5. coass o HEARGG ieTert1) Hom M Turkey ves ves single gene 42 42 129 mg/m2/d 184 a a a 175 a 183 141
s: coass i Hom ¢ Turkey ves ves single gene 26 26 1.63 mg/m27d a a a a 230 a 260 34

e coass ) Hom ¢ Turkey ves ves single gene 77 77 1.58 mg/m2/d 136 a n/a a a a 130 53

$34.538 Survey coass pv(N\;iOOG\n:sTAerll ) Hom " Turkey yes yes single gene 27 27 177 mg7m2/d m nfa nfa nfa nfa nfa 250 13
S3aSurveyupdate  COQBB o Glisd TGN ETer10) Hom F Turkey w/a ves Wes birth 124 956 mg/m2/d 14 a a a 125 a 190 66
534.5urvey update coass p. (Gﬁ:4476\:f§?erw) Hom F Turkey n/a yes WES 96 96 3.6 mg/m2/d 30 n/a n/a n/a 105 n/a 1638 72

g G
S34Surveyupdate  COQSB. p.(Gloa47lyfoer10) Hom F Turkey n/a yes WES 203 203 725 mg/m2/d s n/a nfa nfa 205 nfa 253 50
S34.5urvey update €088 o (Mg47761n) Hom F Turkey n/a n/a single gene nfa 178 419 mg/m2/d 55 n/a n/a n/a 19.0 n/a 203 25

e coass iAok Hom ¢ Turkey ves a single gene 90 90 1.5 me/m2/d 91 a a a a a 193 103
S34.5urvey update €088 oGl aneri0) Hom F Turkey n/a yes single gene 164 164 7.5 mg/m2/d 32 n/a n/a n/a 17.0 17.0 180 16
S3aSurveyupdate  COQEB o (GlodazonRTerto) Hom M Turkey w/a ves single gene wa 64 900 mg/m2/d sa a a a 10 110 25 201

534538 Surve < 133900pG

Update. v coass p.(Glud 476\yf§¥er10) Hom ™M Turkey no yes single gene 235 240 1.06 mg/m2/d 140 nfa nfa nfa nfa nfa 26.0 25
S3aSurveyupdate  COQBB R Hom M Turkey yes yes single gene wa 90 27.3 mg/m2/d 7 a wa wa 90 a 180 90
29316
S3aSuveyupdate  COQEB Hom M Turkey ves yes single gene o/a 96 1.188 mg/m2/d s a wa wa 96 160 160 64
p.(iys98Arg)
e coass i) Hom M Turkey ves ves single gene 322 322 947 me/m2/d 58 a /a /a a a 400 78
c6196>A
p.(Na217Thr)
35 coass Comp. Het M Caucasian no no Ns-gene panel a 50 Prot/Crea 2.68/g 100 no no FsGs 100 105 105 55
74865
p.(Asp250Tyr)
Phenotype
53205 FSGS. dysmorphic
s36 coass ) Hom 3 Japanese wa no (Grsmontic 300 300 Prot/Crea 1.85 g/g 8 no no o o, wa a s 35
¢ 748G>A
P.(Asp250Asn)
Reported as
c6Be6 FSGS. dysmorphic;
s37 coass Comp. Het M Chinese no ves NS-gene panel 100 100 Prot/Crea 1.54 g/g 138 no no O pemore! a wa 143 a3
c10610A
P.(Cys347Ter)
Reported as:
chronic slerosing
537 coass a a P Chinese. no ves a 120 120 264g/2ah 10 ves ves GN dysmorphic 120 a 125* 0s
mitochondria
< 1339du Turke
PodoNet coass PGl me‘}mo) Hom ™M (Persiany /K‘me yes n/a NS-gene panel 118 118 Prot/Crea 4.17 g/g 90 yes yes nfa nfa nfa 166 48
Caucasian
PodoNet coass 36765 Hom 3 oo no w/a NS-gene panel 53 53 Prot/Crea 7.328/g wa a no MPGN wa wa 58 0s
PodoNet coass H M Coucastan N+ ] 20 20 Subnephroti 60<GFR<90 /: / /: 95 5
odoNe o) om e yes ves gene pane ubnephrotic no no wa wa wa : L
27105 Caucas:
Podoniet coass o Hom w = . . Somom 14 14 22gimaldey c0GFR<D = = w w w e 27
Caucasian
Survey coass a Hom ™ ves no Ns-gene panel o/a 12 Nephrotic range >%0 no ves FsGs 137 a 137 125
S39.MitoNET coass o EliAsaer) Hom M Gt ves ves Family screening 240 240 a a a /a FSGS 200 280 550 310
S39.MitoNET coass pChiagaer) Hom ¢ Gt ves ves Ns-gene panel 320 320 Nephrotic range  60<GFR<90 no no F5GS /a /a 330 10
391>
CIEETAE) Caucasian WES-CKD cause Chronic sclerosin
i - 3
survey coass s Comp. Het 3 rrd no no el a0 55 Subnephrotic as yes no & 70 100 105 50
p.(Phe 215LeufsTer14)
c4397>C 6Gs. tbular
Survey coass p.(Cys147Are) Comp. Het M CT;';:;:;“ no no NS-gene panel 15 66 Nephrotic range as yes no a;:;::;a',;"g‘ 66 69 140 74
c103542>C hypertension
— E— GG, interstitial
Survey, coass Piaciso0y) Hom M Pacific slander no ves Senecring 119 119 a s ves no fibrosis and 19 120 143 24

tubular atrophy
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Genotypes Baseline features Follow-up
Age at ESRD
D (years)
Variant(s) Ageat 1 clinical [ Age at Kidney Age at last
(reference Status Positive family |Reason for genetic| AE¢ ¢ Inital GFR Histopathology | (Hemodialysis- | Age at kidney .
ki Gene ONATBA | comp.etjuom) | Gender origm/atiny | Consanguinity i manifestation | disease onset | nital proteinuria [ %% T8 | ypertension Ocdema pane ertonesl” | tanepiant (years) | Spsertionor Falow-up (years)
published) dialysis_if
available)
13450
p.(Argd49Cys)
Survey coass Comp. Het F Chinese no yes Research 150 150 Nephrotic range >%0 no no FsGs 217 a 260 70
p.(Ag150Gin)
2894165
Survey coass i) Comp. Het 3 Chinese no yes Research 120 120 Nephrotic range s yes yes Ges 120 a %3 123
Reported as:
62506
28911G5T
Survey coass <7a865C Comp. Het M Chinese no ves Research 110 110 Nephrotic range /a o o s a a 200 90
p.(Asp250His)
s17 coass ) Hom F Nederlands yes no O a 40 11 >%0 a a a 18 158 214 17.4
Survey coass aPheS T Ter1e) Hom M Turkey yes yes NS-gene panel 92 92 Nephroticrange  60<GFR<30 no no a 178 a 178 86
Survey coass ) Hom M Turkey yes yes NS-gene panel 86 86 Nephrotic range s yes yes Ges 86 a 86 00
c45del
p.(Phe215LeufsTer14)
S29.Survey update  COQ8B Comp. Het F Algerian no ves Ns-gene panel 20 20 Nephrotic range >%0 ves ves F5GS 138 152 152 132
».(Arga7761n)
c.645del
p.(Phe215LeufsTer14)
S29.Survey update  COQ8B Comp. Het M Algerian no ves Ns-gene panel 24 24 Nephrotic range. >91 yes no FSGS 125 136 136 1.2
€.143065A
p.(Arg4776In)
Survey coass o(Phes e ert " Hom 3 Caucasian (France) no no NS-gene panel 320 320 Nephrotic range >92 yes no FSGS NOSHTIF nfa nfa 328 08
Survey coass Ay Hom M Turkey yes yes NS-gene panel 150 150 Nephroticrange  15<GFR<30 yes no FSGS 150 160 160 10
Survey coass N (H‘S“,"}(‘)?‘,“’;‘;erl” Hom F Caucasian (Turkey) yes yes Ns-gene panel 170 170 Nephroticrange  60<GFR<90 yes no n/a nfa nfa 182 12
c 185
p.(Met1val)
CCGKDD coass Comp. Het ™M Chinese no n/a Research nfa a1 208mg/ke/24h >90 yes yes FSGS. 6.0 n/a 100 59
7486
p.(Asp250His)
C449G>A
P.(Arg150Gin)
540 coass Comp. Het M Chinese no no Research 23 23 a >%0 no no a 80 a 120 97
p.(Ser246Asn)
.
p.(Arg178Trp)
s40 coass Comp. Het M Chinese no o Research a 100 40.8mg/kg/26h s yes no a 100 110 150 50
737650
p.(Ser246Asn)
cexGoD coass o san) Hom F Chinese no /a Research 52 52 196me/ke/24h 57 no yes FSGs 100 a 110 58
p.(Asp250His)
CeKGDD coass Comp. Het M Chinese no a Research 110 110 a 13 ves ves o/a 110 a 130 20
c.1468C>
p.(Argag0Cys)
737654
p.(Ser246Asn)
coxGoD coass Comp. Het M Chinese no o/a Research 50 50 a 4 yes yes G6s 50 120 120 70
c.1468C5T
p.(Argds0Cys)
540 coass B fAsu? ngs) Hom ™M Chinese no yes. Ns-gene panel 50 50 91mg/kg/24h 83 no no FSGS n/a n/a 50 00
s40 coass N (EAZ%?;E«M Hom F Chinese no yes NS-gene panel 130 130 135mg/kg/24h 2 no yes n/a n/a nfa 130 00
s40 coass o faasons) Hom M Chinese yes no Research 103 103 81mg/kg/24h 5 yes yes a 103 127 149 6
C5320T
p.(Arg178Trp)
cekGDD coass Comp. Het F Chinese no /a Ns-gene panel 60 60 79me/kg/24h 31 no no o/a 67 a 67 07
€.7486>C
p.(Asp250His)
s40 coass o Ser2a6hsn) Hom ™ Chinese no no Ns-gene panel 75 75 Nephrotic range 156 o ves FSGS. 79 87 141 66
diffuse
s40 coass (‘is"g‘?;ﬁ‘s} Hom F Chinese yes yes Research n/a 99 100mg/kg/24h 56 yes yes endocapillary 99 160 183 84
PAAsp: proliferative GN
s40 coass N (‘;ﬁg;a‘s) Hom " Chinese yes yes NS-gene panel n/a 19 92mg/kg/24h 110 no no SFGs n/a n/a 101 82
p.(Asp184Gly)
540 coass Comp. Het M Chinese no no Ns-gene panel 31 31 Nephrotic range. >%0 no no F5GS 83 a 96 65

€7376>
p.(Ser246Asn)
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Genotypes Baseline features Follow-up
Age at ESRD
D (years)
Variant(s) Age at T clinical | Age at Kidney Age at fast
(reference Status Positive family |Reason for genetic ! Inital GFR Histopathology | (Hemodialysis- | ~Age at kidney .
Falenty Gene CONA/ (A (comp tiHomy | Gender orignetimicy | Consanguinity Wity manifestation | - disease onset | Initial proteinuria [ M SR | Hypertension Ocdema P bartoneal | ranepiont (years) | QEservationor | Follow-up (years)
published) modification) dialyss . if Bl (=)
available)
53267
p.(Arg178Trp)
s40 coass Comp. Het M Chinese no no Research 66 66 165me/ke/2h 502 no yes a6 66 86 103 37
737G
p.(Ser246Asn)
540 coass o Eer246j\sn} Hom F Chinese no no Ns-gene panel 30 30 3.94 mg/mg 125 no no FSGS n/a n/a 71 21
7376>
p.(Ser246Asn)
cckGoD coass Comp. Het M Chinese no n/a Research 55 55 a 76 ves ves 65 55 63 84 29
€.748G>C
p.(Asp250His)
€532
p.(Arg178Trp)
ccxGoD coass Comp. Het M Chinese no /a Research 18 18 a 149 o o a 6 a 60 42
€.748G>
p.(Asp250tis)
€1468CT
p.(Argag0Cys)
cekGoD coass Comp. Het M Chinese no n/a Research birth 100 2+;28mg/kg/24h 109 yes no n/a 100 19 19 19
737G
p.(Ser246Asn)
ccxGoD coass o lmraaeasn) Hom ™ Chinese no /a Ns-gene panel 10 10 34iprofer 15.9 227 no ves /a n/a /a 50 40
€449G>,
p.(Arg150GIn)
ccxGoD coass Comp. Het F Chinese no /a Ns-gene panel 10 10 14679mg/kg/24h 30315 no ves FSGS a a 30 20
C7486>C
p.(Asp250His)
73765/
p.(ser246Asn)
cexGoD coass Comp. Het ™ Chinese no /a Ns-gene panel 60 60 na n/a no no MPGN /a /a n/a wa
€748G>C
p.(Asp250His)
€.1468C>
p.(Arga90Cys)
cekGoD coass Comp. Het M Chinese no n/a Research 50 50 100me/kg/24h 47 no yes /a 50 n/a 120 70
737G
p.(Ser246Asn)
CCKGDD coass p{Arg180Cys) Hom F Chinese ves n/a Ns-gene panel 30 30 1% >90 no o FSGS. 104 n/a 120 20
p.(Arg91Cys)
sa1 coass . Comp. Het M Chinese no no Ns-gene panel 30 30 ssomgen-38 1895 o no o e a a 36 06
p.(Ser246Asn)
sa0 coass 0 (Zf;fscggys, Hom F Chinese yes no nfa 24 24 n/a n/a n/a n/a FSGS. 15 n/a 15 71
737G>A
p.(Ser246Asn)
s40 coass Comp. Het £ Chinese no no la 93 93 n/a na na na FSGs 135 /a 135 42
€. 748G>
5.(Asp250Hs)
p.(Ser246Asn)
540 coass Comp. Het M Chinese no no o/a /a 70 a a a a MPGN /a /a /a /a
€.748G>C
p.(Asp250His)
737G>A
p.(Ser246Asn)
540 coass Comp. Het F Chinese no no a 36 36 a a a a FSGS 94 a 94 58
936 938del
p.(VaB13del)
s40 coass N (EAZ%?;E«M Hom " Chinese yes no n/a 33 33 nfa nfa nfa nfa n/a 39 n/a 39 06
s40 coass AT Hom G Chinese no no /a 17 17 n/a na n/a a MPGN 139 a 139 22
€.748G>C
p.(Asp250His)
540 coass Comp. Het F Chinese no no o/a /a 11 a a a a /a 11 a 11 00
1468C>T
p.(Arg490Cys)
€893+2T>A
540 coass Comp. Het M Chinese no no a 150 150 a /a /a a FSGS 172 na 172 22
10354306
€8932T>A
s40 coass € 10354340 Comp. Het " Chinese no no n/a 160 160 nfa nfa nfa n/a n/a 176 n/a 176 16

Reported as: .770+2T>A

91243056

Variant details provided according to cONA NM_024876.4; protein NP_0791523




Abbreviations:

n/a
Comp. Het.
Hom
F
M
NS
FSGS
cFSGS
NOS
GGS
MCD
MPGN
DMS
PD
HD
uAlbCrea
w
GFR

non available/ non applicable

compound heterozygote

homozygote

female

male

nephrotic syndrome

focal segmental glomerulosclerosis
collapsing Focal segmental glomerulosclerosis
non otherwise specified

global glomerulosclerosis

minimal change disease
membranoproliferative glomerulonephritis
difuse Mesangial Sclerosis

peritoneal dialysis

hemodialyis

urine albumin to creatinine ratio

weeks

glomerular filtration rate



Supplementary Table S2.
Variant reporting. Annotations (current reference sequence COQ2: NM_015697.8, NP_001345850.1; COQ6: NM_182476.3,

NP_872282.1 and COQ8B: NM_024876.4, NP_079152.3.), ACMG classification, population frequency and references. Number
of cases among our study population.
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coQ2

patioeenic Mixed european
1 truncating ¢.176dup p.Alab0ArgfsTer33 p.AlalOArgfsTer33  rs1198292264 - - PVS1PM2 PM3 VeryStrong - - - 1 ancestn‘/’ S10 published
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Supplementary Figure S1. Intrafamilial and interfamilial phenotypic variability in homozygous individuals
(variants carried by at least 2 members of two different families).
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Legend:

Synopsis of clinical disease course. Families with the same variant are grouped with dotted outline, family
members are grouped with brace. The black line denotes the time before first clinical disease
manifestation, the yellow bars denote the period with proteinuria/chronic kidney disease (CKD), the red
bars show dialysis periods, and the blue bars show transplantation periods. The symbols denote the time of
sensorineural deafness diagnosis (*) and patients with neurological symptoms (*).

A) Families with disease-causing variants in COQ2 gene.
B) Families with disease-causing variants in COQ6 gene.

C) Families with disease-causing variants in COQ8B gene.



Supplementary Table S3.A Genotype-phenotype correlations in subgroups of patients carrying common COQ2
variants (homozygous state in at least 5 individuals or reported in at least 5 different families). Numbers represent
% (number of affected patients/informative number of patients) and median (interquartile range) as appropriate. P
values of Fisher’s exact test are italicized

. > , >
coqz rsi::;fSZA?B Ll rs(;.:fglASZG?»Z Ll

ToFaI number of patients with homozygous 63 (30) 6(2) ) 5 (4) )
variants (females)
First disease manifestation
Age at first symptoms [years] 1(0.3-2) 0(0-0.2) - 3(2.7-5.6) -
Onset < 6 months of age 21.8 (12/55) 100 (6/6) <0.0001 0(0/4) 0.5658
Onset >2 years of age 78.2 (43/55) 0(0/6) <0.0001 25 (1/4) 0.0292
Kidney involvement 93.6 (59/63) 100 (6/6) >0.9999 100 (5/5) >0.9999
Kidney disease presentation
Age at first kidney disease manifestation 1(0.5-2) Birth (0-0.2) ) 3(2.7-5.6) )
[years]
Nephrotic range proteinuria 85.7 (36/42) 60 (3/5) 0.1414 100 (3/3) >0.9999
Non-nephrotic-range proteinuria 14.3 (6/42) 40 (2/5) 0.1414 0(0/3) >0.9999
Hypertension 28.6 (12/42) 33.3(2/6) >0.9999 100 (1/1) 0.2857
Oedema 86.6 (39/45) 33.3(2/6) 0.0014 100 (3/3) >0.999
Microhematuria 6.8 (4/59) 0(0/6) >0.9999 - -
Chronic kidney disease (stage 2-4) 18.7 (6/32) 0(0/6) 0.5645 0(0/1) >0.9999
End-stage kidney disease 9.4 (3/32) 50 (3/6) 0.0040 0(0/1) >0.9999
Renal histopathological findings
Focal segmental glomerulosclerosis 69.4 (25/36) 25 (1/4) 0.0756 100 (4/4) 0.2904

FSGS, not otherwise specified 76 (19/25) 100 (1/1) >0.9999 75 (3/4) >0.9999

FSGS, collapsing subtype 24 (6/25) 0(0/1) >0.9999 25 (1/4) >0.9999

FSGS, tip-lesion 0(0/25) 0(0/1) >0.9999 0(0/4) >0.9999
Global glomerulosclerosis 11.1 (4/36) 0(0/4) >0.9999 0(0/4) >0.9999
Mesangioproliferative glomerulonephritis 11.1 (4/36) 0(0/4) >0.9999 0(0/4) >0.9999
Minimal change disease 5.6 (2/36) 0(0/4) >0.9999 0(0/4) >0.9999
Dysmorphic mitochondria 30.5(11/36) 75 (3/4) 0.0756 0(0/4) 0.2904
Extra-renal features
Any extrarenal involvement 77.9 (46/59) 100 (6/6) 0.3220 75 (3/4) >0.9999
Intrauterine abnormalities/preterm delivery 13.6 (8/59) 50 (3/6) 0.0279 0(0/4) >0.9999
;gifﬁlr:'zle multisystemic disease/multi organ 22 (13/59) 100 (6/6) <0.0001 0(0/4) 0.5664
Neurological findings 47 (28/59) 100 (6/6) 0.0084 0(0/4) 0.1141
Encephalopathy/seizures 42 (25/59) 100 (6/6) 0.0039 -
Developmental delay/cognitive impairment 5(3/59) 16.6 (1/6) 0.2794 -
Retinopathy/ocular abnormalities 20.3 (12/59) 0(0/6) 0.3302 0(0/4) 0.5725
Hearing abnormalities 1.7 (1/59) 0(0/6) >0.9999 0(0/4) >0.9999
Myopathy 20.3 (12/59) 33.3(2/6) 0.5915 25 (1/4) >0.9999
Cardiovascular abnormalities 15.2 (9/59) 16.6 (1/6) >0.9999 0(0/4) >0.9999
Liver dysfunction 13.6 (8/59) 33.3(2/6) 0.1832 0(0/4) >0.9999
Growth retardation 11.8 (7/59) 0(0/6) >0.9999 50 (2/4) 0.0653
Facial/body dysmorphisms 3.4 (2/59) 0(0/6) >0.9999 0(0/4) >0.9999
Clinical outcome (status at last follow-up)
Median follow-up time [years] 1.5(0.3-4.4) 0.4 (0.3-1) - 1.8(0.6-3.2) -
Deceased 25.4 (16/63) 100 (6/6) <0.0001 0(0/5) 0.3172
Median age at death [years] 0.5 (0.3-0.9) 0.5(0.5-1) - - -
End-stage renal disease 50.8 (32/63) 66.6 (4/6) 0.6719 20 (1/5) 0.1962
Median age at ESKD [years] 2.4 (0.7-5.7) 0.3(0.2-0.9) - 3.5 -
Median time from 1%t manifestation to ESKD 0.5 (0-1.65) 0(0-0.6) ) 05 )
[years]
Kidney transplantation 26.9 (17/63) - - - -
Median age at kidney transplantation 8.3(5.2-17.2) . ) . .
[years]
Probability of ESKD at age 5 yrs [%] 47.6 100 - 334 -
Probability of ESKD at age 18 yrs [%] 80.8 100 - 334 -




Supplementary Table S3.B Genotype-phenotype correlations in subgroups of patients carrying common COQ6

variants (homozygous state in at least 5 individuals or reported in at least 5 different families). Numbers represent
% (number of affected patients/informative number of patients) and median (interquartile range) as appropriate. P
values of Fisher’s exact test are italicized.

a = = o 2 o
g5 55 g = g
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Total number of patients with "
homozygous variants (females) e 6 (NA) ) 4() ) 15(4) ) 4() )
First disease manifestation
. 0.7 (0.5- 4.5 (2.4- 0.8 (0.6-
Age at first symptoms [years] 1.2 (0.6-3.4) 0(0.1-0.3) 0.9) 5.7) 1.1)
Onset < 15 months of age 51.2 (21/41) 100 (6/6) 0.0207 100 (4/4) 0.1069 20 (3/15) 0.0036 66.6 (3/4) 0.6060
Kidney involvement 97.9 (47/48) 100 (6/6) >0.9999 100 (4/4) >0.9999 ( 1‘?/315) 0.3125 100 (4/4) >0.9999
Kidney disease presentation
Age at first kidney disease 0.7 (0.5- 4.5 (2.3- 0.8 (0.6-
manifestation [years] ) 0.3(0:3-09) ) 0.9) ) 5.3) ) 1.1) )
Nephrotic range proteinuria 86.1(31/36) 100 (6/6) 0.5638 66.6 (2/3) 0.3704 85 (6/7) >0.9999 75 (3/4) 0.4658
Non-nephrotic-range proteinuria 13.9 (5/36) 0(0/6) 0.5638 33.3(1/3) 0.3704 (11‘;73) >0.9999 25 (1/4) 0.4658
Asymptomatic proteinuria 18.7 (9/48) 0(0/6) 0.5777 0(0/4) >0.9999 (iflg) 0.4321 0(0(4) >0.9999
Hypertension 21 (4/19) - - - - é?;; 0.3034 0(0/2) >0.9999
Oedema 47.8 (11/23) - - 100 (1/1) 0.4783 30(3/10) 0.2138 100 (3/3) 0.0932
Microhematuria 8.5 (4/47) - - - - - - 25 (1/4) 0.3081
Chronic kidney disease (stage 2-4) 36.8 (7/19) - - 33.3(1/3) >0.9999 (313}; >0.9999 0(0/1) >0.9999
End-stage kidney disease 21 (4/19) - - 0(0/3) >0.9999 (313}; 0.5304 0(0/1) >0.9999
Renal histopathological findings
Focal segmental glomeruloslerosis 72.2 (26/36) 66.6 (2/3) >0.9999 75 (3/4) >0.9999 (175'33) 0.7160 50(1/2) 0.4841
FSGS, not otherwise specified 88.4(23/26) 100 (2/2) >0.9999 100 (3/3) >0.9999 (13(/)20) 0.2615 100 (1/1) >0.9999
FSGS, collapsing subtype 11.5 (3/26) 0(0/2) >0.9999 0(0/3) >0.9999 0(0/10) 0.2615 0(0/1) >0.9999
FSGS, tip-lesion 0(0/26) 0(0/2) >0.9999 0(0/3) >0.9999 0(0/10) >0.9999 0(0/1) >0.9999
Global glomerulosclerosis 8.3 (3/36) 0(0/3) >0.9999 0(0/4) >0.9999 (;/512) 0.5394 0(0/2) >0.9999
Mesangioproliferative
glomeralonephritis 5.6 (2/36) 0(0/3) >0.9999 0(0/4) >0.9999 0(0/13) 0.5254 0(0/2) >0.9999
Minimal change disease 5.6 (2/36) 0(0/3) >0.9999 25 (1/4) 0.2127 (17/'53) >0.9999 0(0/2) >0.9999
Dysmorphic mitochondria 25 (9/36) 0(0/3) 0.5576 50 (2/4) 0.2552 0(0/13) 0.0136 50(1/2) 0.4429
Extra-renal features
Any extrarenal involvement 89.1 (41/46) 100 (6/6) >0.9999 75 (3/4) 0.3794 (1825/']?4) 0.6327 100 (4/4) >0.9999
L“:I’i::x““e abnormalities/preterm |, 5 (4 /6 0(0/6) 50.9999 |  0(0/4) 509999 | 0(0/14)  >0.9999 0(0/4)  >0.9999
Infantile multisystemic
disease/multi organ failure 0 (0/46) 0(0/6) >0.9999 0(0/4) >0.9999 0(0/14) >0.9999 0(0/4) >0.9999
Neurological findings 21.7 (10/46) 33.3(2/6) 0.5975 0(0/4) 0.5625 (:21711) 0.6994 75 (3/4) 0.0278
Encephalopathy/seizures 8.7 (4/46) 33.3(2/6) 0.0767 - (17/'114) >0.9999 25 (1/4) 0.3141
Developmental delay/cognitive 7.1
impairment 13 (6/46) 0(0/6) 0.5785 (1/14) 0.6506 75 (3/4) 0.3141
Retinopathy/ocular abnormalities 17.4 (8/46) 0(0/6) 0.5713 0(0/4) >0.9999 (32’/111) 0.6848 0(0/4) >0.9999
Hearing abnormalities 73.9 (34/46) 83.3(5/6) >0.9999 50 (2/4) 0.2758 (112;';54) 0.7294 50 (2/4) 0.2758
Myopathy 8.7 (4/46) 0(0/6) >0.9999 25 (1/4) 0.3141 0(0/14) 0.2979 50 (2/4) 0.03227




Cardiovascular abnormalities 8.7 (4/46) 0(0/6) >0.9999 25 (1/4) 0.3141 0(0/14) 0.2979 50 (2/4) 0.03227
Liver dysfunction 2.2 (1/46) 0(0/6) >0.9999 0(0/4) >0.9999 0(0/14) >0.9999 25 (1/4) 0.0870
Growth retardation 8.7 (4/46) 16.6 (1/6) 0.4400 0(0/4) >0.9999 0(0/14) 0.2979 50 (2/4) 0.0327
Facial/body dysmorphisms 4.3 (2/46) 16.6 (1/6) 0.2464 0(0/4) >0.9999 0(0/14) >0.9999 25 (1/4) 0.1681
Clinical outcome(last follow-up)
Median follow-up time [years] 1.7 (0-5.4) 0.5(0-4.2) - 0.25 (0-1.6) - 3&_513;)3_ - ! ;(S)'l_ -
Deceased 10.4 (5/48) 50 (3/6) 0.0104 0(0/4) >0.9999 ( 16/'f5) >0.9999 0(0/4) >0.9999
Median age at death [years] 6.5 (5.75-12) 12 (9.2-14.7) - - - - - - -
End-stage renal disease 56.2 (27/48) 83.3(5/6) 0.2115 25 (1/4) 0.3055 (2/31?5’) >0.9999 0(0/4) 0.0308
. 4.2 (2.4-
Median age at ESKD [years] 3.4(1.6-6.2) 1.4(0.4-1.7) - 3.6 - 5.7) - - -
ESKD< 2years of age 33.3(9/27) 80 (4/5) 0.0297 0(0/1) >0.9999 25 (2/8) 0.6758 - -
Median time from 1%t manifestation 0.5 (0.4-
to ESKD [years] 0.95 (0.3-2) 0.2(0.1-1.4) - 1.6 - 0.9) - - -
Kidney transplantation 29.2 (14/48) 0(0/6) 0.1611 25 (1/4) >0.9999 40 (6/15) 0.3153 0(0/4) 0.3071
Median age at kidney E ) . ) 5.2(3.7- ) ) .
transplantation [years] 55 (5775 > 6.5)
Probability of ESKD at age 5 yrs [%] 47.8 77.8 - 50 - 36.6 - 0 -
Probability of ESKD at age 18 yrs 723 100 } 50 ) 63 ) 0 }

[%]

*Included patient with ¢.782 variant+ deletion




Supplementary Table S3.C Genotype-phenotype correlations in subgroups of patients carrying common COQ8B
variants (homozygous state in at least 5 individuals or reported in at least 5 different families). Numbers represent
% (number of affected patients/informative number of patients) and median (interquartile range) as appropriate. P

values of Fisher’s exact test are italicized.

4 e 3%
coass $e P- Value RR P- Value ga P- Value
% 8 35
(-] (2]
Total number of'patients with 140 (65) 7(3) . 6(2) . 5 (1) .
homozygous variants (females)
First disease manifestation
Age at first symptoms [years] 9.1(3.9-15) NA - NA - 9.2 (8.6-15.1) -
Kidney involvement 100(140/140) 100 (7/7) >0.9999 100 (6/6) >0.9999 100 (5/5) >0.9999
Kidney disease presentation
Age at first kidney disease
manifestation [years] 9.9(5.3-14.4) 13.3(9.3-20.2) - 11.4 (7.7-13.9) - 14.2 (9.2-15.1) -
Onset<5 years of age 23.5(33/140) 0(0/7) 01986 16.6 (1/6) >0.9999 0(0/5) 0.5916
Onset>10 years of age 47.1 (66/140) 57.1(4/7) 0.7068 50 (3/6) >0.9999 60 (3/5) 0.6665
Nephrotic range proteinuria 71.7 (86/120) 57.1(4/7) 0.4029 50 (3/6) 0.3497 80 (4/5) >0.9999
Non-nephrotic-rangeproteinuria 28.3 (34/120) 42.9(3/7) 0.4029 50 (3/6) 0.3497 20 (1/5) >0.9999
Asymptomatic proteinuria 23.6 (33/140) 28.6 (2/7) 0.6679 16.6 (1/6) >0.9999 40 (2/5) 0.3366
Hypertension 39 (32/82) 0(0/4) 0.1522 66.6 (2/3) 0.5574 80 (4/5) 0.0733
Oedema 40.2 (33/82) 50 (2/4) >0.9999 0(0/3) 0.2696 60 (3/5) 0.3872
Microhematuria 18 (13/72) 0(0/4) >0.9999 0(0/3) >0.9999 20 (1/5) >0.9999
Chronic kidney disease (stage 2-4) 32.3(33/102) 28.6 (2/7) >0.9999 16.6 (1/6) 0.6610 60 (3/5) 0.3254
End-stage kidney disease 33.3 (34/102) 28.6 (2/7) >0.9999 50 (3/6) 0.3975 20 (1/5) 0.6625
Renal histopathological findings
Focal segmental glomerulosclerosis 77.1(64/83) 66.6 (2/3) 0.5465 80 (4/5) >0.9999 75 (3/4) >0.9999
FSGS, not otherwise specified 89 (57/64) 100 (2/2) >0.9999 100 (4/4) >0.9999 100 (3/3) >0.9999
FSGS, collapsing subtype 9.4 (6/64) 0(0/2) >0.9999 0(0/4) >0.9999 0(0/3) >0.9999
FSGS, tip-lesion 1.5(1/64) 0(0/2) >0.9999 0(0/4) >0.9999 0(0/3) >0.9999
Global glomerulosclerosis 15.6 (13/83) 33.3(1/3) 0.4042 20 (1/5) 0.5831 25 (1/4) 0.5010
Zg;f:ri'ﬁ) Z?;ﬁ?irt?zwe 7.2 (6/83) 0(0/3) >0.9999 0(0/5) >0.9999 0(0/4) >0.9999
Minimal change disease 0(0/83) 0(0/3) >0.9999 0(0/5) >0.9999 0(0/4) >0.9999
Dysmorphic mitochondria 10.8 (9/83) 0(0/3) >0.9999 20 (1/5) 0.4452 0(0/4) >0.9999
Extra-renal features
Any extrarenal involvement 29.3 (41/140) 71.4(5/7) 0.0228 50 (3/6) 0.3584 20 (1/5) >0.9999
:j"etlris::;”“e abnormalities/preterm 0.7 (1/140) 0(0/7) >0.9999 16.6 (1/6) 0.0429 0(0/5) >0.9999
Neurological findings 12.1(17/140) 14.3(1/7) >0.9999 16.6 (1/6) 0.5471 0(0/5) >0.9999
Encephalopathy/seizures 7.1(10/140) 0(0/7) >0.9999 0(0/6) >0.9999 - -
Developmental delay/cognitive 5 (7/140) 143 (1/7) 0.3073 16.6 (1/6) 0.2692 - -
impairment
Retinopathy/ocular abnormalities 5(7/140) 0(0/7) >0.9999 33.3(2/6) 0.0293 20 (1/5) 0.2292
Cardiovascular abnormalities 7.1(10/140) 14.3 (1/7) >0.9999 0(0/6) >0.9999 0(0/5) >0.9999
Growth retardation 3.6 (5/140) 0(0/7) >0.9999 0(0/6) >0.9999 20 (1/5) 0.1685
Facial/body dysmorphisms 1.4 (2/140) 0(0/7) >0.9999 0(0/6) >0.9999 0(0/5) >0.9999
Clinical outcome (status at last follow-
up)
Median follow-up time [years] 3.9 (1.35-6.9) 6.8 (4.7-8.1) - 2.5(0.5-3.3) - 0.8(0.7-1) -
Deceased 4.3 (6/140) 0(0/7) >0.9999 0(0/6) >0.9999 0(0/5) >0.9999
Median age at death [years] 13.9(12.6-19.5) - - - - - -
End-stage renal disease 66.4 (93/140) 57.1(4/7) 0.6872 66.6 (4/6) >0.9999 80 (4/5) 0.6636
Median age at ESKD [years] 13 (10-16.7) 11.8 (9.4-14.5) - 12(9.1-14.4) - 15.5 (13.5-16.3) -
Median time from 1%t manifestation to
ESKD [years] 1(0-4.2) 0.35(0-1.2) - 0(0-2.7) - 0.8 (0.5-2.9) -
Kidney transplantation 26.4 (37/140) 28.6 (2/7) >0.9999 50 (3/6) 0.1885 0(0/5) 0.3252
Median age at kidney transplantation 15.1(11-16) 16 . 15 (12.5-15.4) . . .
[years]
Probability of ESKD at age 5 yrs [%] 3.1 0 - 0 - 0 -
Probability of ESKD at age 18 yrs [%] 74.2 62 - 66.7 - 80 -
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Total number of patients with
homozygous variants (females) e 8(6) ) 10(6) ) 14(6) ) 2111 )
First disease manifestation
Age at first symptoms [years] 9.1(3.9-15) 7.5 (4.1-10.4) - 1.7 (0-3.5) - 10.8 (6-17.5) - 117(98.)3- -
Kidney involvement 100(140/140) 100 (8/8) >0.9999 100 (10/10) | >0.9999 100 (14/14) >0.9999 100 (21/21) >0.9999
Kidney disease presentation
Age at first kidney disease 4.1(1.9- 14 (11.8-
manifestation [years] 9.9 (5.3-14.4) 7.8 (4.6-10.6) - 9.6) - 11.4 (5.5-17.5) - 17.6) -
Onset<5 years of age 23.5 (33/140) 25 (2/8) >0.9999 60 (6/10) 0.0116 21.4 (3/14) >0.9999 0(0/21) 0.0038
Onset>10 years of age 47.1 (66/140) 37.5(3/8) 0.7223 10 (1/10) 0.0191 57.1(8/14) 0.5743 (1763.221) 0.0044
Nephrotic range proteinuria 71.7 (86/120) 87.5(7/8) 0.4381 100 (8/8) 0.1035 61.5 (8/13) 0.5146 (1?)5758) 0.1532
Non-nephrotic-range proteinuria 28.3 (34/120) 12.5(1/8) 0.4381 0(0/8) 0.1035 38.4(5/13) 0.5146 44.4 (8/18) 0.1532
Asymptomatic proteinuria 23.6 (33/140) 12.5(1/8) 0.6804 30(3/10) 0.7000 0(0/14) 0.0404 19 (4/21) 0.7823
Hypertension 39 (32/82) 0(0/4) 0.1522 33.3(2/6) >0.9999 50 (1/2) >0.9999 28.6 (4/14) 0.5493
Oedema 40.2 (33/82) 75 (3/4) 0.2979 66.6 (4/6) 0.2137 50(1/2) >0.9999 42.8 (6/14) >0.9999
Microhematuria 18 (13/72) 0(0/4) >0.9999 40 (2/5) 0.2193 0(0/2) >0.9999 38.4(5/13) 0.0497
Chronic kidney disease (stage 2-4) 32.3(33/102) 50 (3/6) 0.3856 50 (2/4) 0.5931 28.5 (4/14) >0.9999 29.4 (5/17) >0.9999
End-stage kidney disease 33.3(34/102) 0(0/6) 0.1748 25 (1/4) >0.9999 21.4 (3/14) 0.3754 35.3(6/17) >0.9999
Renal histopathological findings
Focal segmental glomerulosclerosis 77.1(64/83) 85.7 (6/7) >0.9999 71.4(5/7) 0.6569 50 (1/2) 0.4076 80 (4/5) >0.9999
FSGS, not otherwise specified 89 (57/64) 100 (6/6) >0.9999 100 (5/5) >0.9999 100 (1/1) >0.9999 75 (3/4) 0.3783
FSGS, collapsing subtype 9.4 (6/64) 0(0/6) >0.9999 0(0/5) >0.9999 0(0/1) >0.9999 25 (1/4) 0.3323
FSGS, tip-lesion 1.5 (1/64) 0(0/6) >0.9999 0(0/5) >0.9999 0(0/1) >0.9999 0(0/4) >0.9999
Global glomerulosclerosis 15.6 (13/83) 0(0/7) 0.5895 0(0/7) 0.5895 0(0/2) >0.9999 20 (1/5) 0.5831
Mesangioproliferative
glomerulonephritis 7.2 (6/83) 14.3 (1/7) 0.4208 28.6(2/7) 0.0782 0(0/2) >0.9999 0(0/5) >0.9999
Dysmorphic mitochondria 10.8 (9/83) 28.6 (2/7) 0.1650 0(0/7) >0.9999 0(0/2) >0.9999 0(0/5) >0.9999
Extra-renal features
Any extrarenal involvement 29.3 (41/140) 0(0/8) 0.1048 50 (5/10) 0.1571 21.4 (3/14) 0.7576 28.6 (6/21) >0.9999
L”:Irif‘/;‘:;”“e abnormalities/preterm | 2 (1 /140 0(0/8) 50999 | 0(0/10) | >0.9999 0(0/14) >0.9999 | 0(0/21) | >0.9999
Neurological findings 12.1(17/140) 0(0/8) 0.5956 10 (1/10) >0.9999 14.3 (2/14) 0.6793 19 (4/21) 0.2873
Encephalopathy/seizures 7.1(10/140) - - 10 (1/10) 0.5356 7.1(1/14) >0.9999 14.3 (3/21) 0.1734
Developmental delay/cognitive 5 (7/140) - - 0(0/10) | >0.9999 7.1(1/14) 05299 | 4.8(1/21) | >0.9999
impairment
Retinopathy/ocular abnormalities 5(7/140) 0(0/8) >0.9999 10 (1/10) 0.4118 0(0/14) >0.9999 0(0/21) 0.5942
Cardiovascular abnormalities 7.1(10/140) 0(0/8) >0.9999 20 (2/10) 0.1518 7.1(1/14) >0.9999 14.3 (3/21) 0.1734
Growth retardation 3.6 (5/140) 0(0/8) >0.9999 0(0/10) >0.9999 0(0/14) >0.9999 4.8(1/21) 0.5620
acial/body dysmorphisms 1.4 (2/140) 0(0/8) >0.9999 0(0/10) >0.9999 0(0/14) >0.9999 0(0/21) >0.9999
Clinical outcome (status at last
follow-up)
. . 2.4 (0.1-
Median follow-up time [years] 3.9(1.35-6.9) 3.2(1.3-4.5) - 4.2) - 4.8 (3.2-8.5) - 4(1-6.6) -
Deceased 4.3 (6/140) 0(0/8) >0.9999 0(0/10) >0.9999 14.3 (2/14) 0.1106 4.8(1/21) >0.9999
Median age at death [years] 13.9(12.6-19.5) - - - - 25 (23-27) - 14.8 -
End-stage renal disease 66.4 (93/140) 37.5(3/8) 0.1182 50 (5/10) 0.3032 50(7/14) 0.2321 (1763'221) 0.4525
Median age at ESKD [years] 13 (10-16.7) 10 (8.9-11.2) - 9.9 (6-11) - 16 (14.4-17.6) - 16']%8()13_ -
ESKD<12 years of age 44 (41/93) 66.6 (2/3) 0.5810 80 (4/5) 0.1658 0(0/7) 0.0165 12.5 (2/16) 0.0055
Median time from 1t manifestation
to ESKD [years] 1(0-4.2) 2.5(1.4-3.6) - 2(0.6-2.2) - 3(0.7-6.5) - 0.75 (0-3.7) -
Kidney transplantation 26.4 (37/140) 25 (2/8) >0.9999 20 (2/10) >0.9999 21.4 (3/14) 0.7606 14.2 (3/21) 0.2816
Median age at kidney ) ) ) g ) 16.7 (13.8- .
transplantation [years] 15.1 (11-16) 8.7 16 13.5(13.2-14.7) 16.8)
Probability of ESKD at age 5 yrs [%] 3.1 0 - 0 - 0 - 0 -
Probability of ESKD at age 18 yrs 74.2 58.4 ) 100 ) 59.1 ) 75.6 }

[%]




Supplementary Table S4. Comparison of the subjects with COQ8B disease due to biallelic truncating variants

(biallelic null alleles) to the rest of the COQ8B cohort. P values of Fisher’s exact test are italicized.

Non-Biallelic Bialllelic
A . P- Value
Truncating Truncating

Total number of patients with homozygous variants 90 (44)" 47 (20) i
(females)
First disease manifestation
Age at first symptoms [years] 7 (3-11) 14 (7.9-18) -
Kidney involvement 100 (90/90) 100 (47/47) >0.9999
Kidney disease presentation
Age at first kidney disease manifestation [years] 8.6 (4.5-11.7) 14.2 (9.1-17.8) -
Onset >10 years of age 30.7 (20/65) 50 (26/52) 0.0384
Nephrotic range proteinuria 73.7 (56/76) 65 (26/40) 0.3922
Non-nephrotic-range proteinuria 26.3 (20/76) 35 (14/40) 0.3922
Asymptomatic proteinuria 27.7 (25/90) 17 (8/47) 0.2080
Hypertension 39.3 (22/56) 39.1(9/23) >0.9999
Oedema 37.5(21/56) 43.5(10/23) 0.6230
Microhematuria 14 (7/50) 0(0/6) >0.9999
Chronic kidney disease (stage 2-4) 31.7 (20/63) 32.3(11/34) >0.9999
End-stage kidney disease 33.3(21/63) 32.3(11/34) >0.9999
Renal histopathological findings
Focal segmental glomerulosclerosis 76.2 (48/63) 88.2 (15/17) 0.5040

FSGS, not otherwise specified 93.7 (45/48) 73.3(11/15) 0.0492

FSGS, collapsing subtype 6.3 (3/48) 17.6 (3/15) 0.1407

FSGS, tip-lesion 0(0/48) 6.6 (1/15) 0.2381
Global glomerulosclerosis 15.8 (10/63) 11.7 (2/17) >0.9999
Mesangioproliferative glomerulonephritis 6.3 (4/63) 5.8 (1/17) >0.9999
Dysmorphic mitochondria 12.7 (8/63) 0(0/17) 0.1919
Extra-renal features
Any extrarenal involvement 33.3(30/90) 21.3(10/47) 0.1683
Intrauterine abnormalities/preterm delivery 1.1(1/90) 0(0/47) >0.9999
Neurological findings 11.1(10/90) 12.8 (6/47) 0.7844

Encephalopathy/seizures 6.6 (6/90) 8.5 (4/47) 0.7358
Developmental delay/cognitive impairment 6.6 (6/90) 4.2 (2/47) 0.7149

Retinopathy/ocular abnormalities 6.6 (6/90) 2.1(1/47) 0.4217
Cardiovascular abnormalities 6.6 (6/90) 8.5 (4/47) 0.7358
Growth retardation 2.2 (2/90) 4.2 (2/47) 0.6068
Facial/body dysmorphisms 2.2 (2/90) 0(0/47) 0.5459
Clinical outcome (status at last follow-up)
Median follow-up time [years] 4.1 (2-7) 3.4 (1-6.3) -
Deceased 2.2 (2/90) 6.4 (3/47) 0.3386
Median age at death [years] 8.5(6.3-10.7) 21.1(17.9-25) -
End-stage renal disease 66.6 (60/90) 63.8 (30/47) 0.8499
Median age at ESKD [years] 11 (8.8-13.9) 16.8 (13.6-17.9) -
ESKD> 14 years of age 25 (15/60) 73.3(22/30) <0.0001
Median time from 1t manifestation to ESKD [years] 1.6 (0-4.4) 1(0.1-3.9) -
Kidney transplantation 33.3(30/90) 14.9 (7/47) -
Median age at kidney transplantation [years] 12.7 (10.2-15.9) | 16(13.2-16.8) -
Probability of ESKD at age 5 yrs [%] 3.7 0 -
Probability of ESKD at age 18 yrs [%] 78.9 64.8 -

* Excluded 3 patients with unknown genotype




Supplementary Video S1. Comparison of the COQ8B homology model and COQ8A fragment crystal structure.




Supplementary Material S1. Structural aspects of the COQ8B protein.

No empirical data regarding COQ8B protein exist, however the catalytic domain of closely related COQ8A protein was successfully crystallized (542,543).
The high sequence identity (61%, 235/385) and 76% similarity (195/385) between solved fragment of COQ8A and COQ8B, together with parallel
enzymatic function and no gaps in the sequence alignment, allow for construction of COQ8B homology model with high probability of correct fold and
spatial deviation of Ca coordinates better than 2.5 A (S44). To analyze structural differences and similarities between COQ8A and COQ8B proteins, a
homology model based on 4PED (1.6A x-ray structure of human COQ8A without ligands) (542) was obtained from SwissModel (545) (created 13.11.2021)
spanning residues 137 to 521. Both COQ8B model and COQ8A fragment crystal structure (after reverting selenomethionines to Met) were energy-
minimized in GROMACS 2021.4 (S46) in OPLS/AA force field and subsequently subjected to 200 ns of molecular dynamics simulation in explicit solvent
during which RMSD of Ca atoms converged (not shown). Final trajectory frames were energy-minimized and analyzed/visualized by VMD program (547)
(for comparison of those structures see Supplementary Video S1). The RMS deviation of backbone coordinates of final modelled structures relative ot
4ped crystal structure were 2.008 A for COQ8A and 2.368 A for COQ8B as measured by ProFIT (s48,549). To visualize an active site, the ATP coordinates
based on 5i35 (S43) COQ8A/ANP crystal structure were fitted into obtained models using DeepView 4.1 (S50) and energy-minimized.

The KxGQ functional motif, located in GQa2 helix protrudes into an active site, towards nucleotide g-phosphate in 5i35.pdb structure. The variants that
possibly influence the stability or orientation of GQa2 helix, e.g. by disturbing interactions with nearby elements, may therefore unfavorably alter the
active site conformation, hampering enzymatic activity. This may probably be the case of variants in positions 150 and 178 located in the vicinity of
this region. The variants located within GQa5 (positions 246,250,254) are not directly involved with active site interactions, being placed close to the
protein surface. This may suggest their involvement in a not yet characterized protein-protein interaction within CoQ10 biosynthesis complex. It was
however currently pointed out (S50) that COQ8A ATPase activity is released by membrane association via GQal and GQa4. Both these helices are
located in direct proximity to GQa5 identified here as a hot spot for pathogenic variants of COQ8B. It may be further noted that the GQa5 helix with
adjacent loops are relatively displaced between 4PED (ligand-free) and 5i35 (bound to non-hydrolysable ATP analog, ANP), which may indicate
nucleotide-related conformational change and hence the role of this region in allosteric signaling.

In our modelling procedure, one of a few significant differences between COQ8B homology model and COQS8A structure after MD simulations, was an
alternation within GQa5 helix. Whereas during simulation of COQ8A the whole helix, although curved within first turns of a helix, remained stable and
highly similar to the 4ped crystal structure, COQ8B model developed a loss of one helix turn, effectively dividing the helix into a short N-terminal one,
a turn and a remain of GQa5. This allows the speculation that the variants in GQa5 might be specific to COQ8B because of that structural difference.
This hypothesis, however, needs further studies and both structural and biochemical evaluation.
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Legend:

A). Sequence alignment between COQ8A and COQ8B proteins.

Identical residues marked by black background, similar residues marked by grey background. Homology modeled region marked cyan. Above sequences,
secondary structure assignment of homology model is depicted (naming of helices and strands follow the convention established in (S42), where helices
belonging to the KxGQ motif-containing subdomain are prefixed with ,GQ” and helices in C-terminal lobe insert are prefixed with ,,C".

Marked is transmembrane helix (TM, yellow mark) and KxGQ motif (gray mark). The COQ8A N-terminal fragment cleavage site is marked by red scissors.
The most frequently found pathogenic variants are marked with arrowheads below sequences (colors follow C panel conventions).

B) Comparison of COQ8A and COA8B structure models

Up, models of catalytic domain of COQ8A (green) and COQ8B (orange) superimposed.

This visualization is also available as an animation of 360 deg. rotation (Suppl. Video 1 (an mp4 file), colored by RMS deviation.

The high deviation regions specific for COQ8B are mostly labile external loops and the Ca2 helix which location was slightly skewed in COQ8B. The
notable exception is the break within COQa5 helix.

Below, plot of residue-wise RMSD deviation from 4ped.pdb structure (residue numeration according to COQ8B protein). Dotted lines denote whole
backbone RMSD values.

As expected, the structures of modelled fragments remain highly similar to the crystal structure and to each other (with RMSD of 2.8 A between COQ8A
and COQ8B). While molecular dynamics simulation introduced more uniform deviation from 4ped.pdb crystal structure for COQ8A, the homology
model of COQ8B differ mostly locally in the 427-431 loop conformation resulting from skewing of Ca3 helix. Among COQ8B-related deviation peaks
the solvent-exposed labile loops are indicated. The non-trivial structural difference seem to be the disruption of GQaC of COQ8B, helix, not present in
COQS8A (neither in 4PED original crystal structure, nor after MD simulation).

C) Structural aspects of the selected COQ8B recurrent pathogenic missense variants.

Model of COQ8B with ATP modelled in active site (stick representation), with the functional motifs (as defined in S42) colored as follows: GQal, (dark
blue) GQa2 (light blue), A-rich loop ( light green), VxxK motif, (green), ExD motif (orange), catalytic lop (red). The recurrent pathogenic variants (listed
in table) are marked by spacefill representation in the color of appropriate region. Table lists COQ8B recurrent (reported in 23 non-related individuals)
variants and their presumed structural roles.



Supplementary Material References:

S1.

S2.

S3.

S4.

SS.

S6.

S7.

S8.

S9.

S10.

S11.

Si12.

$13.

S14.

S15.

S16.

Salviati L. Sacconi S. Murer L. et al. Infantile encephalomyopathy and nephropathy with
CoQ10 deficiency: a CoQ10-responsive condition. Neurology. 2005;65(4):606-608.
Montini G. Malaventura C. Salviati L et al. Early Coenzyme Q10 Supplementation in Primary
Coenzyme Q10 Deficiency. N Engl J Med. 2008;358(26):2849-2850.

Diomedi-Camassei F et al. COQ2 nephropathy: a newly described inherited
mitochondriopathy with primary ren/al involvement. J Am Soc Nephrol. 2007;18(10):2773-
2780.

Mollet J et al. Prenyldiphosphate synthase. subunit 1 (PDSS1) and OH-benzoate
polyprenyltransferase (COQ2) mutations in ubiquinone deficiency and oxidative
phosphorylation disorders. J Clin Invest. 2007;117(3):765-772.

Jakobs BS. van den Heuvel LP. Smeets RJ. de Vries MC. Hien S. Schaible T. Smeitink JA.
Wevers RA. Wortmann SB. Rodenburg RJ. A novel mutation in COQ2 leading to fatal
infantile multisystem disease. J Neurol Sci. 2013;326(1-2):24-28.

Scalais E et al.Early myoclonic epilepsy. hypertrophic cardiomyopathy and subsequently a
nephrotic syndrome in a patient with CoQ10 deficiency caused by mutations in para-
hydroxybenzoate-polyprenyl transferase (COQ2). Eur J Paediatr Neurol. 2013;17(6):625—
630.

Dinwiddie DL. Smith LD. Miller n/a. Atherton AM. Farrow EG. Strenk ME. Soden SE. Sauders
CJ. Kingsmore SF. Diagnosis of mitochondrial disorders by concomitant next-generation
sequencing of the exome and mitochondrial genome. Genomics. 2013;102(3):148-156.
Desbats MA et al. Primary coenzyme Q10 deficiency presenting as fatal neon/atal
multiorgan failure. Eur J Hum Genet. 2015; 23(9):1254-1258.

Gigante M. Diella Set al. Further Phenotypic heterogeneity of CoQ10 deficiency associated
with Steroid Resistant Nephrotic Syndrome and novel COQ2 ad COQ6 variants. Clin Genet.
2017;92(2):224-226.

Starr MC. Chang lJ. Finn LS. et al. COQ2 nephropathy: a treatable cause of nephrotic
syndrome in children. Pediatr Nephrol. 2018;33(7):1257-1261.

McCarthy. H.J.. Bierzynska. A.. Wherlock. M.. Ognjanovic. M.. Kerecuk. L.. Hegde. S. et
al.Simultaneous sequencing of 24 genes associated with steroid-resistant nephrotic
syndrome. Clin. J. Am. Soc. Nephrol. 2013;8. 637-648.

Bezditka M. Stolbova S. Seeman T. et al. Genetic diagnosis of steroid-resistant nephrotic
syndrome in a longitudin/al collection of Czech and Slovak patients: a high proportion of
causative variants in NUP93. Pediatr Nephrol. 2018;33(8):1347-1363.

Wu X. Wang W. Liu Y. Chen W. Zhao L. A steroid-resistant nephrotic syndrome in an infant
resulting from a consanguineous marriage with COQ2 and ARSB gene mutations: a case
report. BMC Med Genet. 2019;20(1):165.

Sadowski CE. Lovric S. Ashraf S. et al. A single-gene cause in 29.5% of cases of steroid-
resistant nephrotic syndrome. J Am Soc Nephrol. 2015;26(6):1279-1289.

Xu K. Mao XY. Yao Y. Cheng H. Zhang XJ. [Clinical an/alysis of one infantile nephrotic
syndrome caused by COQ2 gene mutation and literature review]. Zhonghua Er Ke Za Zhi.
2018 Sep 2;56(9):662-666.

Eroglu FK. Ozaltin F. Gonc N. et al. Response to early coenzyme Q10 supplementation is not
sustained in CoQ10 deficiency caused by CoQ2 mutation. Pediatr Neurol. 2018;88:71-74.



$17.

S18.

S19.

S20.

S21.

S22.

$23.

S24.

$25.

S26.

S27.

$28.

$29.

S30.

S31.

$32

S33.

Schijvens AM. van de Kar NC. Bootsma-Robroeks CM. Cornelissen EA. van den Heuvel LP.
Schreuder MF. Mitochondrial Disease and the Kidney With a Special Focus on CoQ10
Deficiency. Kidney Int Rep. 2020;5(12):2146-2159.

Abdelhakim AH. Dharmadhikari AV. Ragi SD. et al. Compound heterozygous inheritance of
two novel COQ2 variants results in familial coenzyme Q deficiency. Orphanet J Rare Dis.
2020 Nov 13;15(1):320.

Heeringa SF. Chernin G. Chaki M. et al. COQ6 mutations in human patients produce
nephrotic syndrome with sensorineural deafness. J Clin Invest. 2011;121(5):2013-2024.
Cao Q. Li Q. Treatment for one child with COQ6 gene mutation induced nephrotic
syndrome and literature review. Zhonghua Er Ke Za Zhi. 2017;55(2):135-138.

Park E. Ahn YH. Kang HG. et al. COQ6 Mutations in Children With Steroid-Resistant Focal
Segmental Glomerulosclerosis and Sensorineural Hearing Loss. Am J Kidney Dis.
2017;70(1):139-144.

Stanczyk M. Batasz-Chmielewska I. Lipska-Zietkiewicz B. Tkaczyk M. CoQ10-related
sustained remission of proteinuria in a child with COQ6 glomerulopathy-a case report.
Pediatr Nephrol. 2018;33(12):2383-2387.

Yuruk Yildirim Z. Toksoy G. Uyguner O. et al. Primary coenzyme Q10 Deficiency-6
(COQ10D6): Two siblings with variable expressivity of the renal phenotype. Eur J Med
Genet. 2020;63(1):103621.

Li GM. Cao Q. Shen Q. et al. Gene mutation analysis in 12 Chinese children with congenital
nephrotic syndrome. BMC Nephrol. 2018;19(1):382.

Justine Perrin R. Rousset-Rouviere C. Garaix F. et al. COQ6 mutation in patients with
nephrotic syndrome. sensorineural deafness. and optic atrophy. JIMD Rep. 2020;54(1):37-
44,

Nakanishi K. Okamoto T. Nozu K. Hara S. Sato Y. Hayashi A. Takahashi T. Nagano C.
Sakakibara N. Horinouchi T. Fujimura J. Minamikawa S. Yamamura T. Rossanti R. Nagase H.
Kaito H. Ariga T. lijima K. Pair analysis and custom array CGH can detect a small copy
number variation in COQ6 gene. Clin Exp Nephrol. 2019 May;23(5):669-675.

Li G. Sun L. Shen Q. et al. Mitochondrial nephropathy in two children and literature review.
Chin J Evid Based Pediatr 2015;10:426-33.

Korkmaz E. Lipska-Zietkiewicz BS. Boyer O. et al. ADCK4-Associated Glomerulopathy Causes
Adolescence-Onset FSGS. ] Am Soc Nephrol. 2016;27(1):63-68.

Ashraf S. Gee HY. Woerner S. et al. ADCK4 mutations promote steroid-resistant nephrotic
syndrome through CoQ10 biosynthesis disruption. J Clin Invest. 2013;123(12):5179-5189.
Wang F. Zhang Y. Mao J. et al. Spectrum of mutations in Chinese children with steroid-
resistant nephrotic syndrome. Pediatr Nephrol 2017;32:1181-92.

Feng C. Wang Q. Wang J. et al. Coenzyme Q10 supplementation therapy for 2 children with
proteinuria ren/al disease and ADCK4 mutation: Case reports and literature review.
Medicine (Baltimore).2017;96(47).

.Park E. Kang HG. Choi YH. Lee KB. Moon KC. Jeong HJ. n/agata M. Cheong HI. Focal
segmental glomerulosclerosis and medullary nephrocalcinosis in children with ADCK4
mutations. Pediatr Nephrol. 2017 Sep;32(9):1547-1554.

Zhang H. Wang F. Liu X. Zhong X. Yao Y. Xiao H. Steroid-resistant nephrotic syndrome
caused by co-inheritance of mutations at NPHS1 and ADCK4 genes in two Chinese siblings.
Intractable Rare Dis Res. 2017 Nov;6(4):299-303.



S34.

S35.

S36.

S37.

S38.

S39.

$40.

S41.

S42.

$43.

S44.

$45.

$46.

$47.

$48.

$49.
S50.

Atmaca M. Gulhan B. Korkmaz E. Inozu M. Soylemezoglu O. Candan C. Bayazit AK. Elmaci
AM. Parmaksiz G. Duzova A. Besbas N. Topaloglu R. Ozaltin F. Follow-up results of patients
with ADCK4 mutations and the efficacy of CoQ10 treatment. Pediatr Nephrol. 2017
Aug;32(8):1369-1375.

Lolin K. Chiodini BD. Henn/aut E. Adams B. Dahan K. Ismaili K. Early-onset of ADCK4
glomerulopathy with renal failure: a case report. BMC Med Genet. 2017 Mar 16;18(1):28.
Maeoka Y. Doi T. Aizawa M. Miyasako K. Hirashio S. Masuda Y. Kishita Y. Okazaki Y.
Murayama K. Imasawa T. Hara S. Masaki T. A case report of adult-onset COQ8B
nephropathy presenting focal segmental glomerulosclerosis with granular swollen
podocytes. BMC Nephrol. 2020 Aug 28;21(1):376.

YangJ. Yang Y. Hu Z. A novel ADCK4 mutation in a Chinese family with ADCK4-Associated
glomerulopathy. Biochem Biophys Res Commun. 2018 Nov 30;506(3):444-449.

Atmaca M. Giilhan B. Atayar E. Bayazit AK. Candan C. Arici M. Topaloglu R. Ozaltin F. Long-
term follow-up results of patients with ADCK4 mutations who have been diagnosed in the
asymptomatic period: effects of early initiation of CoQ10 supplementation. Turk J Pediatr.
2019;61(5):657-663.

Braunisch MC. Riedhammer KM. Herr PM. et al. Identification of disease-causing variants
by comprehensive genetic testing with exome sequencing in adults with suspicion of
hereditary FSGS. Eur J Hum Genet. 2021;29(2):262-270.

Song X. Fang X. Tang X. Cao Q. Zhai Y. Chen J. Liu J. Zhang Z. Xiang T. Qian Y. Wu B. Wang H.
Zhou W. Liu C. Shen Q. Xu H. Rao J. COQ8B nephropathy: Early detection and optimal
treatment. Mol Genet Genomic Med. 2020 Aug;8(8):e1360.

Zhai SB. Zhang L. Sun BC. Zhang Y. Ma QS. Early-onset COQ8B (ADCK4) glomerulopathy in a
child with isolated proteinuria: a case report and literature review. BMC Nephrol. 2020 Sep
21;21(1):406.

Stefely JA, Reidenbach AG, Ulbrich A, et al. Mitochondrial ADCK3 employs an atypical
protein kinase-like fold to enable coenzyme Q biosynthesis. Mol Cell. 2015;57(1):83-94.
Stefely JA, Licitra F, Laredj L, et al. Cerebellar Ataxia and Coenzyme Q Deficiency through
Loss of Unorthodox Kinase Activity. Mol Cell. 2016;63(4):608-620.

Sander C, Schneider R. Database of homology-derived protein structures and the structural
meaning of sequence alignment. Proteins. 1991;9(1):56-68.

Waterhouse A, Bertoni M, Bienert S, et al. SWISS-MODEL: homology modelling of protein
structures and complexes. Nucleic Acids Res. 2018;46(W1):W296-W303.

Abraham MJ, et al. GROMACS: High performance molecular simulations through multi-level
parallelism from laptops to supercomputers., SoftwareX, 1-2 19-25 (2015).

Humphrey W, Dalke A, Schulten K. VMD: visual molecular dynamics. J Mol Graph.
1996;14(1):33-38, 27-38.

Johansson MU, Zoete V, Michielin O, Guex N. Defining and searching for structural motifs
using DeepView/Swiss-PdbViewer. BMC Bioinformatics. 2012;13:173.

Martin ACR, Porter CT., http://www.bioinf.org.uk/software/profit/

Reidenbach AG, Kemmerer ZA, Aydin D, et al. Conserved Lipid and Small-Molecule
Modulation of COQ8 Reveals Regulation of the Ancient Kinase-like UbiB Family. Cell Chem
Biol. 2018;25(2):154-165 e111.



