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Figure S1. Genetic study. Part A shows the pedigrees related to the four affected
individuals F1-112, F2-114, F3-111 and F4-111 described in the present report and to the three
additional affected members FSA-1I3, FSAIl-4 and FSA-II5 from the South African family
previously reported.” Affected individuals are represented by solid square or circle,
depending upon the gender, and index cases are indicated by arrows. Of note, the twins in
family 4 are not born yet. Individuals tested by exome and/or Sanger sequencing are marked
by asterisks and their genotypes are noted below in yellow rectangles: wt indicates a wild-
type genotype, whereas the three different mutations observed in FAM111B
(NM_198947.3:c.1861T>G (p.Tyr621Asp), c.1879A>G (p.Arg627Gly), and c¢.1861T>G
(p.Tyr621Asp), are numbered 1 to 3. These mutations, located in a small region of exon 4
(within red brackets in part B), were found first by whole-exome sequencing (C), and
confirmed by Sanger sequencing (D). The amino acids affected by substitutions 2 and 3 are
well conserved across mammalian species, whereas the one altered by substitution 1
appeared conserved across primates only (E). All mutations are within a putative
serine/cysteine peptidase, trypsin-like domain (F). Parts B, C, E and F were adapted from a
screenshot of the FAM111B visualized with Alamut software (Interactive Biosoftware, Rouen,
France).
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Figure S2. Chromosomal location of FAM111B (screenshot from Ensembl Genome
Server; URL: http://www.ensembl.org/index.html). FAM111B (ENSG00000189057)
belongs to a family of two members. It is located on the long arm of chromosome 11 at

position 11912.1, beside the other member of the family with sequence similarity 111,
FAM111A.
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Figure S3. Relationship between structure disorder inferred for FAM111B from the
Database of Disordered Protein Predictions (D?*P?; URL: http://d2p2.pro/). According to
D?P?, the trypsin-like (cysteine/)serine protease domain of FAM111B (red rectangles)
encompasses amino acids 423 to 717 and is split into two parts separated by a loop (red
line). The three amino acid changes p.Tyr621Asp, p.Arg627Gly and p.Ser628Asn, observed
in the patients reported in the study are precisely located in this small region, which is not
predicted to be disordered. No significant homology with any known protein was found by

Blast searches focused on this loop, the function of which remains unclear.



Score = 249 bits (636), Expect = 2e-85, Method: Compositional matrix adjust.
Identities = 124/275 (45%), Positives = 170/275 (62%), Gaps = 5/275 (2%)

FAMI111B 431 FNIYKKDFGKMTANSVSVATCEQLTYYSKSVGFMQWDNNGNTGNATCFVENGGYIFTCRH 490
F +++ FGK+T NS S+ + L S SVG++ WD+ TG ATCFVEF G +I TCRH
FAM111A 327 FELHRTTEFGKVTKNSSSIKVVKLLVRLSDSVGYLEFWDS-ATTGYATCFVEFKGLFILTCRH 385

FAMI111B 491 VVHLMVGKNTHPSLWPDIISKCAKVTFTYTEFCPTPDNWESIEPWLKVSNENLDYAILKL 550
v+  +VG PS W II +C +VTF Y E N+F +EPW ++ NE LDYA+LKL
FAMI111A 386 VIDSIVGDGIEPSKWATIIGQCVRVTFGYEELKDKETNYFEFVEPWFEIHNEELDYAVLKL 513

FAMI111B 551 KENGNAFPPGLWRQISPQPSTGLIYLIGHPEGQIKKIDGCTVIPLNERLKKYPNDCQDGL 610
KENG P L+ I+P P +GLI++IGHP G+ K+ID C VIP +R KK Co+ +
FAMI111A 514 KENGQQVPMELYNGITPVPLSGLIHIIGHPYGEKKQIDACAVIPQGQRAKK----CQERV 501

FAMI111B 611 VDLYDTTSNVYCMFTQRSFLSEVWNTHTLSYDTCFSDGSSGSPVFNASGKLVALHTFGLF 670
+ M+TQRSF V N ++YDT F G+SGSPVF++ G LVA+H G
FAMI11A 502 QSKKAESPEYVHMYTQRSFQKIVHNFODVITYDTEFFFGASGSPVFDSKGSLVAMHAAGFA 561

FAMI111B 671 YOQRGEFNVHALIEFGYSMDSILCDIKKTNESLYKSL 705
Y ++IEFG +M+SIL DIK+ ++ Y+ +
FAMI11A 562 YTYQONETRSIIEFGSTMESILLDIKQRHKPWYEEV 596

Y = Amino acid of FAM111B affected by the South African HFP substitution
R and S = Amino acids of FAM111B affected by the HFP mutations observed in Patients 1 to 4

5,Y, P, Dand R = Amino acids of FAM111A affected by KCS/OCS mutations

Figure S4. BLAST 2 sequences between FAM111A and FAM111B focused on the
peptidase cysteine/serine, trypsin-like domain (URL: http://blast.ncbi.nim.nih.gov/).
The figure indicates that the catalytic domain predicted for FAM111B is shared by FAM111A
with a homology of protein sequence about 45%. Amino acid changes of FAM111B involved
in hereditary fibrosing poikiloderma (HFP) and in Kenny-Caffey
syndrome/osteocarniostenosis (OCS)?*, are highlighted in yellow and blue, respectively.
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MNSMKTEENKSEFSAMEDDQRTRPEVSKDTVMKOTHADTPVDHCLSGIRKC
SSTFKLKSEVNKHETALEMONPNLNNKECCETETLNGNSRKLDRSVETAY
GKPSESIYSALSANDYFSERIKNQFNKNIIVYEEKTIDGHINLGMPLKCL
PSDSHFKITFGQRKSSKEDGHILRQCENPNMECILFHVVAIGRTRKKIVK
INELHEKGSKLCIYALKGETIEGALCKDGRFRSDIGEFEWKLKEGHKKIY
GKQSMVDEVSGKVLEMDISKKKALQOKDIHKKIKQONESATDEINHQSLIOQ
SKKKVHKPKKDGETKDVEHSREQILPPODLSHY IKDKTROQTIPRIRNYYF
CSLPRKYRQINSQVRRRPHLGRRYAINLDVOKEAINLLKNYQTLNEAIMH
QYPNFKEEAQWVRKYFREEQKRMNLSPAKQOEFNIYKKDFGKMTANSVSVAT
CEQLTYYSKSVGEMQWDNNGNTGNATCEVENGGYIFTCRHVVHLMVGKNT
HPSLWPDIISKCAKVTEFTYTEFCPTPDNWESIEPWLKVSNENLDYATILKL
KENGNAFPPGLWRQISPOPSTGLIYLIGHPEGQIKKIDGCTVIPLNERLK

KYPNDCQDGLVDLYDTTSNVYCMFTQRS FLSEVWNTHTLSYDTCESDGSS

GSPVENASGKLVALHTFGLEYQRGEFNVHALIEFGYSMDSILCDIKKTNES
LYKSLNDEKLETYDEEKGKQESSLODHQIEPMEC

Figure S5. Two-dimensional structure of FAM111B predicted by GOR4 via Biology
WorkBench 3.2 (URL: http://workbench.sdsc.edu). Alpha helices are colored in red, beta
sheets in blue and random coils in black. The three amino acid changes identified in the
study appear in larger font size. According to all other prediction programs tested, including
PredictProtein (https://lwww.predictprotein.org/), and Biology = WorkBench 3.2
(http://workbench.sdsc.edu), no transmembrane domains are predicted for FAM111B.
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Figure S6. Two-dimensional
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structure.

structure of FAM111B predicted by JPRED 3
(http://www.compbio.dundee.ac.uk/www-jpred). Alpha helices (H) are colored in red, beta
sheets (E) in blue and random coils (-) in black; conf means confidence. The three amino
acid changes identified in the study appear in larger font size. Predictions of the two-
dimensional structure suggest that the amino acid residue 621(Y) is included in a beta sheet
structure, whereas residues 627 (R) and 628 (S) lie either in a beta sheet or in a random coil



Figure S7. Three-dimensional structure of FAM111B predicted by RAPTORX (URL:
http://raptorx.uchicago.edu/). Although no significant homology was found between
FAM111B and known proteins, a model was nonetheless proposed by Raptor X from
templates 111j, 3b8j, 3lgv, 3mh5, 3nzi, 3tjn accessible through the ProteinDataBank (URL:
http://www.rcsb.org/pdb/home/), which focused on the region of the protein harboring the
putative protease domain
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Figure S8. Western blot analysis of FAM111B levels in striated skeletal muscle and
fibroblasts. Lane 1. normal control muscle; Lane 2: pathologic muscle (individual F1-112);
Lane 3: normal control fibroblasts; Lane 4: cultured fibroblasts from the skin of individual F1-
l12. In order to determine FAM111B levels, immunoblot assays were performed on the
muscle biopsy of individual F1-112 as well as on a fibroblast culture from skin biopsy (upper
panel). For total protein extraction, pellets of cultured cells and tissue samples from a normal
control and individual F1-112 were homogenized in a stringent SDS-containing RIPA buffer
containing protease inhibitors as described previously.® Protein concentration was
determined using the Lowry assay (DC protein assay kit; Bio-Rad, Hercules, CA). The
protein-containing lysate (20 ng) was run on AnykD SDS-polyacrylamide precast gels (Bio-
Rad) and electrotransferred onto nitrocellulose membranes (Bio-Rad). After overnight
blocking (1%reagent; Roche Diagnostics), the membranes were probed with rabbit
polyclonal antibodies directed to FAM111B (HPA038637, 1:200, Sigma-Aldrich, Co. LLC),
followed by horseradish peroxidase-conjugated goat antirabbit antibody (1:20,000; Jackson
ImmunoResearch, West Grove, PA). As a control, the membrane related to muscle biopsies
was also probed with Novocastra mouse monoclonal antibody directed to SGCG (gamma-
sarcoglycan; NCL-g-SARC, 35DAG/21B5, 1:150, Leica Biosystems Newcastle Ltd, UK),
followed by horseradish peroxidase-conjugated goat antimouse antibody (1:2,000; sc-2005,
Santa Cruz Biotechnology); the membrane related to fibroblasts cultures was probed with
Sigma mouse monoclonal antibody directed to ACTB (beta-actin; clone AC-15, 1:20,000,
Sigma-Aldrich, Co. LLC), followed by horseradish peroxidase-conjugated goat antimouse
antibody (1:2,000; sc-2005, Santa Cruz Biotechnology). The immunoreactive proteins were
detected on films using an enhanced chemiluminescence substrate according to the
manufacturer’s instructions (Roche Diagnostics). FAM111B levels were detected in striated
skeletal muscle —expected size of the main product= 72 KDa-, but not in fibroblasts, thereby
pointing to tissue-specific rather than to ubiquitous levels of FAM111B. In the pathologic
muscle, both levels of FAM111B and of SGCG —a control specific to striated skeletal muscle
of expected size about 35 KDa- were decreased in a proportional manner, compared to
normal muscle. Given the tissue specificity of the loading control used, we can assess from
that the apparent decreased levels of FAM111B in the pathologic muscle would rather be
due to the infiltration of adipocytes in which FAM111B and SGCG are not detectable, than to
a direct consequence of individual F1-112's mutation on FAM111B levels in striated muscle.
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Figure S9. mRNA expression of FAM111B determined by microarray using dataset
GeneAtlas U133A, gcrma and probeset gnf1th10646_at (results extracted from BioGPS
website, URL: http://biogps.org/#goto=genereport&id=374393).
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Figure S10. mRNA expression of FAM111B determined by RNAseq and Serial Analysis
Genecards
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Table S1. Predictions of pathogenicity for the variants identified in HFP patients of the study.

Mother and Serine/cysteine C15 . . .
Chr11:58893431 X none Deleterious Benign bad polymorphism
sons of the FAMI111B NM_198947.3 ¢c.1861T>G p.Tyr621Asp peptidase. K 160 (206.55-
SA Family (GRCh37) trypsin-like (no rsid) 110.05) (0.01-3.25) (0.175) (0.00002428) (1)
. Serine/cysteine C25 . Probably .
123 FAMI1118B Chr?éscshs??%mg NM_198947.3 c.1879A>G p.Arg627Gly  peptidase. (n';"r':? 9 125 (42.81- ?;'g;e;'g;; Damaging o 053:459) poIVm((:Jlr)phlsm
trypsin-like 86.56) ’ ’ (0.999) ’
Serine/cysteine . Probably .
Chr11:58893453 X none co Deleterious X good polymorphism
4 FAM111B (GRCh37) NM_198947.3 ¢.1883G>A p.Ser628Asn peptidase. (no rs id) 46 (68.2-17.8) (0.05-3.25) D;a(;n;gg;r;g (0.01864) (1)

trypsin-like
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