Table S1. Variant status, phenotype and references of all variants selected in NBDs, RDs and IHs.

Nomenclature

Functional studies

Genotypes and outcomes

; References
cDNA Protein rsiD Yes/No (ref) Class Nbr_ of Status Mutation on the Outcome
patients second allele
Variants reported in the IH1 motif
c.42C>G Kl.iﬁsKnMLys) N - 2 siblings Homozygous Death (8y and 21y) [1]
p.(GIn18Arg) . Compound
CB3A>G  igp N - 1 patient Heterozygous R43C-P1653L LT (3y) [1]
c.4483del25 RDS — Death < 1y [2]
L960S ILD — Alive (8y) [3]
€.2646dup RDS - Alive (10mo) [4]
.59G>T FF’{';S'LQZOL‘*“) 1s201777730 N - 6 patients  Compound
Heterozygous  w179C ILD — Alive (15y) 5]
c.3544delC Death (1.3yr) [1]
W179C-P770L Death (10y) [1]
Variants reported in the ICL1 and IH2 motif
One of the
€.863G> p.(Arg288Lys) N most Compound Heterozygous Variable N
A R288K rs117603931 v ([6HH8]) i frequent or Homozygous t Homoz : RDS — Death < 1y [1]. [6]. [9}-{12]
variants
One of the Variable [, 31, [5]
c.875A> p.(Glu292Val) 15149989682 Y ([7], [13]- I most Compound Heterozygous Homoz : RDS — Alive (2y) [10’]_[1'2] ’[17]_
T E292V [16]) frequent or Homozygous or RDS — Death < 1y [24] ’
variants or ILD — Alive
Variants reported in the NBD1 motif
c.1675G p.(Gly559Arg) . Compound "
SA G559R rs976333358 N - 1 patient Heterozygous T1582S ILD — Alive (79y) [19]
c.1702A> p.(Asn568Asp) n . Compound G1438V Death < 1y [1]
G N568D rs121909184 Y ([25]-[30] ) Il 2 patients Heterozygous ~ G1438V Death after LT (< 1y) (], [31]
c.1736T> p.(Leu579 } ) : Compound _
c Pro) L579P N 1 patient Heterozygous c.3812delG RDS - Death < 1y [9]
€.1880T> p.(Leu627His) ) ) . Compound
A L627H N 1 patient Heterozygous €.1729 _1730delTC Death < 1y [1]
c d E292V (2 siblings) ILD — Alive (11y and 9y) [17]
c.2068G  p.(Glu690Lys) . ompoun c.3863-98C>T RDS - Death < 1y 132]
- Y ([15]) Il 5 patients Heterozygous
>A E690K R1482W Death < 1y [1]
Homozygous LT (<1y)
C.2069A> p.(Glu690Gly) ) _ . Compound Al
G E690G N 1 patient Heterozygous R280C ILD — Alive (13y) [33]
c.2074A>  p.(Thr692Pro) } ) . Compound .
C T692P N 1 patient Heterozygous P766S-L960F Death < 1y [1]




€.2078C p.(Ser693Leu) t . Compound N1418S (twins) Alive [1]
>T S693L rs200835546 Y ([34]) ! 3 patients Heterozygous NA ILD — Alive (3y) [6]
€.2086G p.(Asp696Asn) ) - Compound ILD — Alive (12mo)
>A D696N SR N 2 slelings Heterozygous CLEzIeEiTA (sibling: no symptoms at 4y) [35]
c.2125C p.(Arg709Trp) ) . Compound NA ILD - Alive [36]
ST R709W rs148671332 N 2patients  pererozygous  11193M ILD — Alive (36y) [11]
022336 pe.gfg/;45Arg) N - 1 patient Sggfgz%%us P766S-L960F Death < 1y [1]
Variants reported in the RD1 motif
€.2279T> p.(Met760Arg) - Compound Severe ILD - Death after LT
G M760R Y ([8], [37]) | 1 patient Heterozygous R208W 8y) [2]
c.2282C p.(Thr761Met) . Compound Chronic lung disease — Alive
-T T761M rs369081312 N - 1 patient Heterozygous Al1362V (17mo) [38]
1729delTC RDS - LT (3mo) [39]
T1472R ILD — Alive (4y) [5]
c.2296C  p.(Pro766Ser) T _ . Compound G745R
>T P766S (RSP N 7 patients Heterozygous  V1399M Death < 1y [1]
T692P
R288K (twins) RDS — Death < 1y [6]
€.1382_1383delTG LT <1y
§$3°9C gﬁg’gmmu) T 15143920832 N - 3 patients ﬁggfgz‘glus R20L Death (10y) 1]
D219E Death < 1y
C.2333A> p.(His778Arg) t ) A Compound mild RDS — Alive (9y)
G H778R AT ) Z leliige Heterozygous LSRR (sibling: RDS — Death < 1y) [40]
&.23931> ‘E%S‘FJ]%P’O) N - 1 patient gg{gfgz‘g‘gus R1612P RDS - Death < 1y [41]
Variants reported in the IH3 motif
Compound €.3715_3716insGG ILD — Alive (5y) [42]
22741A> E&)‘/‘sslflArg) 15763862811 N ; 3patients  Heterozygous  GGGG (2 siblings)  (sibling: Death < 1y)
Homozygous LT <1y [43]
02745G  PLYSISASN) 151450105468 N - 1 patient ﬁggfgz‘ﬂ)us Y758X RDS — Alive (22mo) [21]
Variants reported in the IH4 motif
‘(33'3392A> gg%”lléﬂmg) N - 1 patient ggt”e‘f&‘;g%us Q1591P ILD — Alive (13y) 11, [31]
Variants reported in the NBD2 motif
c.4157T> p.(Leul386Pro) ) . Compound
c L1386P N 1 patient Heterozygous L269dup Death < 1y [1]
g.(z:‘.164G E‘ié%%ﬁSgAsn) E(3$][8[]£1¢[1:]L()3]' Il 1 patient Homozygous RDS - Death < 1y [44]
W1554X RDS — Death < 1y [45]
€.4195G p.(Vall399Met) . Compound )
SA V1399M rs763166660 Y ([213]) Il 3 patients Heterozygous Q1589X-R280C LT <1y [1]

P766S-L960F

Death < 1y




84231T> %ﬁ:ﬁ?llArg) - N 1 patient Homozygous Death < 1y [1]
g4253A> Klﬁiggl%er) rs147036502 N 3 patients ﬁggfé’z‘;’gz}u . Evz'}nil;-segsl_ IAL"[\: Alve E]Z :
(;.(4:12586 K{Z\IZaOlFL}ZOPro) rs1167324185 N 2 siblings Homozygous Death < 1y - NA [1]
02018 gﬁg’fgzmrg) 1s776453529 Y ([24], 137]) 1 patient ﬁggf&‘;’gzjus P193S RDS — LT — Death <1y [11]
;‘.‘2686 ?'1(155423”‘?) rs764069673 N 1 patient ﬁg{gfg’z‘%‘éus R208W RDS — Death < 1y [20]
==y = : puems_ Conpand D P 0
g.;mee gﬁgggSgASp) - N 1 patient (H:Zggfgz‘gj)us AA414T Death < 1y 1]
84411A> ‘,\’/i(l“ﬁ;’tll\;mva') rs754896003 N 1 patient ﬁggf&‘gﬂ)us E202V Alive [
sadse phrza) . N 1 patient ﬁg{‘e‘fgzuyg‘éus L9BOF-P766S ILD — Alive (4y) [5]
R43L RDSh—<Df;1th iy [20]
g¢444c gﬂgfﬂrm rs892042868 N 4 patients ﬁgt”;fc‘)’zlgéus :(E\Zgggi?\sci;-r z:at a
G964S ILD — Alive (26y) [46]
§é451G giﬁ;%l;w‘lpm) - N 1 patient (H:Z{T;fgz‘;g%us E202V ILD — Death (61y) [19]
04483G $.9/1%g&5|\net) rs141058709 N 1 patient gggfgz“y%‘éus C.4141_4142delCT  Alive [1]
T i
CEC : N T ™
%‘6156 gi@;gh%g"”s’) - N 1 patient gggfé’z‘glus Y1291X Death < 1y [1]
o4018G E‘{?L‘(‘)}(SA‘OLVS) rS968080956 N 1 patient gggfgz‘gius ¢.3990_3991delGA  Death < 1y [1]
;‘.‘6480 g{gg%ﬁsonp) rs781422468 N 1 patient ﬁg{gfgz‘%‘(’)us C.289insA RDS — LT — Death <1y 13]
C.A4058T> b (Leud553PI0) 15121900183 Y ([28]) 2siblings  Homozygous RDS — Death < 1y [31]
OA732G  RGIISTBLYS) 51034626421 N 1 patient ﬁg{gfgz‘;g‘éus Q1591P ILD — Alive (15y) 3]
CA739T>  pleulsaopro) Y ([26]-[28] ) 2 siblings ﬁgtmefgzl;r;%us ¢.4552insT RDS — Death < 1y [31]
gémsc .‘?'1(;2;135823”) rs574182515 N 1 patient nge‘fgz‘g(’)us G559R ILD — Alive (79y) [19]
= N 4 patients c.384delC RDS — Death < 1y [36]



c.4747C p.(Argl583Trp) Compound €.1858_1862delAAC

R43C RDS - Death < 1y [5]

>T R1583W Heterozygous TT DIEEL = (1
€.4483_4507del25 PAP — Death < 1y [38]

Cc.4772A> p.(GIn1591Pro) . Compound Q1131R ILD — Alive (13y) [1], [31]

c Q1591P r$28936691 v ([28]) ! 2patients oo roavgous  E1578K ILD — Alive (17y) [, [3]

Cc.4784T> p.(Leul595Pro) ) - Compound _

C L1595p N 1 patient Heterozygous D253Y RDS - LT (3mo) [39]

Variants reported in the RD2 motif

€.4835G p.(Argl612Pro) ) . Compound _

>C R1612P N 1 patient Heterozygous L798P RDS - Death < 1y [41]

€.4958C p.(Pro1653Leu) ) . Compound

>T + P1653L rs774227126 N 1 patient Heterozygous Q18R LT (3y) [1]

ILD: interstitial lung disease; RDS: respiratory distress syndrome; LT: Lung transplantation; PAP: pulmonary alveolar proteinosis.
1 Complex alleles: R288K was identified in cis with the Q215K variant in double homozygous state, S693L was identified in cis with the R288K variant, P766S

in cis

with L960F, P770L in cis with W179C, H778R in cis with L1252P, V1495M in cis with V129M, P1653L in cis with R43C.
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Table S2. Existing variants in NBDs and IHs but not included in the manuscript (Table 1).

Epidemiologic data from

Nomenclature gnomAD In silico prediction Aggregators
cDNA name  Protein name rsiD Allelic Homozygous Clinvar SIFT2  PolyPhen-2° Mutatlocn CADD VarSome InterVar
Freqg. (all)  Count Taster
Variants reported in the IH1 motif
p.(MetlLeu) ) ) ) ) ) } Likely
ARG M1L g L Pathogenic VB
Variants reported in the ICL1 and IH2 motif
c.883C>T pRégg%%Cys) rs755104182 0.002% 0 - D B D 233 VUS VUS
Variants reported in the NBD1 motif
c.1721C>T ?5(;2{ rAlE) NA 0 - D D D 243  VUS VUS
c.1814G>A  PUAGBOSGIN 7660006956 0.00% 0 - D D D a1 Lkely VUS
R605Q Benign
caggrcsg  RONEO2LN) 773466367 0.00% 0 - D D D 247  VUS VUS
c1900G>A  RLOWOOTATO) - g754150546 0.00% 0 - D D D 251 VUS VUS
€.2003G>A gé%ggGSASp) 1s397518427 NA 0 - D D D 245  VUS VUS
Variants reported in the NBD2 motif
cas03G>A  DUOSPMIGAST) 1701055122 0.01% 0 - D D D 283 VUS VUS
p.(Argl474Trp) ) ) Likely
€.4420C>T R1474W rs146709251 0.43% 5 Benign D D D 23.3 Benign Benign
¢ Pp-.(Serl516Asn) ) ) ) .
C.4547G>A S1516N * 0 D D D 35 Pathogenic VUS

This table includes variants identified in heterozygous carriers, variants quoted in Wambach et al. (2012) found in RDS patients with no clinical
data, and variants that have been studied in cell models but not reported in patients.

aThe SIFT score ranges from 0.0 to 0.05 are considered deleterious and those ranges from 0.05 to 1.0 are predicted to be tolerated (benign). SIFT: B = tolerated,
D = deleterious.

b The PolyPhen-2 score represents the probability that a substitution is damaging: scores ranging from 0.0 to 0.15 are predicted to be benign, scores ranging
from 0.15 to 1.0 are predicted to be possibly damaging and scores ranging from 0.85 to 1.0 are predicted to be damaging. PolyPhen-2: B = benign, D = possibly
damaging.

¢ MutationTaster : D for “Disease causing” and B for “Polymorphism”.

d Deduced base change. Only the amino-acid substitution was indicated in the publication.

* Only found in RDS cohort from Wambach et al. (2012)



Table S3. Important amino-acids in the NBDs

NBD1

NBD2

Role

A loop

F539

Y1390

T-Tt interactions between the
aromatic side chain and the
ATP’s adenine [1].

Walker A

G>**HNGAGKT®"?

GM1SHNGAGKT?3

Interaction of the highly
conserved lysine (K) residue of
this motif with the phosphate
groups of the ATP molecule [2].

Q loop

Q613

Q1463

Phosphate sensor acting acts as
an intermediate between TMDs
and NBDs, implicated in sub-
domains rotation during
transport cycle [3], [4].

ABC signature

LGGSSGG M669

YlSlSSGGN1519

ATP positioning and fixation
during hydrolysis and also for
communication between
substrate binding sites. It forms
hydrogen bounds with ribose
and y-phosphate of ATP [5], [6].

Walker B

VESSIFLDES

V1535| F LDE1540

Glu (E) residue is considered as
a catalytic base of ATP
hydrolysis since a mutation
trigger a reduced ATPase
activity [7]. It links the water
molecule, while Asp (D) residue
interacts with magnesium
moieties.

D loop

E®°PTSGMD®?

E1540PSTG M D154G

Involved in the communication
between the two NBDs allowing
the coupling of ATP hydrolysis
with substrate transport [8].

H loop

H721

H 1572

Interaction with the y-
phosphate of ATP, and
communication between the
NBD monomers [9], [10].




Table S4 : UniProt identifiers and accession numbers of human ABCA proteins considered in

this study

UniProt identifier

UniProt accession number

ABCA1 095477
ABCA2 Q9BZC7
ABCA4 P78363
ABCA7 Q8IzY2
ABCAC (ABCA12) Q86UKO
ABCAD (ABCA13) Q86UQ4
ABCA3 Q99758
ABCA5 Q8WW?27
ABCA6 Q8N139
ABCAS Q94911
ABCA9 Q8IUA7
ABCAA (ABCA10) Q8WWz4




