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Figure S1. Homozygosity Mapping 

Homozygosity mapping in Family 1 revealed a single ~1 Mb region on chromosome 1 (A&B) located 

between dbSNP rs3094315 and rs6681938 (C). Genomic DNA (gDNA) from individuals P1 and P2 

and seven unaffected family members (see Figure 3A for details) was genotyped with the 200K 

genome-wide Illumina HumanCytoSNP-12 BeadChip SNP array. Homozygosity mapping was 

performed using the web-based HomozygosityMapper application using recommended default 

settings.1 Regions with scores of at least 80% of the maximum homozygosity score were prioritized. 

  



 

Figure S2. &RQIRFDO�,PPXQRIOXRUHVFHQFH�0LFURVFRS\�RI�ȕ�*DO7� 

ȕ3GalT6 (green) co-localises with the Golgi marker GOLPH4 (red). In fibroblasts from P2, P3 and P5, 

a reduced amount of ȕ3GalT6 protein is observed. Fibroblasts were immunolabeled with anti- 

ȕ3GalT6 purified MaxPab mouse polyclonal antibody (1:50, Abnova) and rabbit anti-GOLPH4 

polyclonal antibody (1:400, Abcam) primary antibodies and subsequently incubated with 

AlexaFluor488 conjugated goat-anti-mouse (1:1500, Molecular Probes, Life Technologies) and 

AlexaFluor594 conjugated donkey-anti-rabbit (1:1500, Molecular Probes, Life Technologies) 

secondary antibodies. Nuclei were counterstained with DAPI (4’-6-diamidino-2-phenylinodole 

hydroxychloride, Molecular Probes, Life Technologies). Confocal images were captured with a Zeiss 

LSM780 confocal microscope. Images were taken by using a 63× Pln Apo/1.4 oil objective.  



 

Figure S3. Western Blotting of Decorin Secreted by Cultured Dermal Fibroblasts after 
Chondroitinase ABC Digestion 

 (A) In P3 and P5 samples, an additional band (~50 kDa) is observed, migrating with the same 

molecular mass as the decorin core protein after chondroitinase (CSase) ABC digestion. In addition, 

the observed amount of decorin core protein is reduced in affected individuals’ samples compared to 

controls. The additional low molecular weight band (~32 kDa) in P3 is probably a degradation product. 

To perform this analysis, the serum-free conditioned medium from fibroblast cultures was collected at 

day 7 and concentrated using Centriprep® Centrifugal Filter Devices with Ultracel 30K membranes 

(Millipore). An aliquot of the concentrated medium was digested with 0.05U of chondroitinase (CSase) 

ABC from Proteus vulgaris (CSase ABC, Sigma-Aldrich). After SDS-PAGE, proteins were transferred 

to a nitrocellulose membrane using the iBlot® 7-Minute Blotting System, immunolabeled with anti-

human decorin antibody (1:250, Clone 115402, R&D Systems) and incubated with horseradish 

peroxidase (HRP) conjugated goat-anti-mouse secondary antibody (1:5000, Cell Signalling 

Technologies). Probed membranes were developed using the SuperSignal® West Dura Extended 

Duration Substrate kit (Thermo Scientific) and scanned with the ChemiDoc-It® 500 Imaging System 

(UVP). The pre-stained Precision Plus ProteinTM All blue Standard (Bio-Rad Laboratories) was used 

for molecular weight estimation. 

(B) To show equal loading, the total protein amount of the concentrated medium was visualized with 

ImperialTM Protein Stain (Thermo-Scientific) after SDS-PAGE. 

  



 

Figure S4. B3GALT6 Expression in Humans Tissues and Whole-mount In Situ Hybridisation of 
b3galt6 in Zebrafish Embryos 

 (A) RT-PCR using the FirstChoice® Human Total RNA Survey Panel covering 20 human tissues (Life 

Technologies) and pooled RNA from three control human fibroblast cultures reveals ubiquitous 

B3GALT6 expression. Tissues examined for B3GALT6 expression in previous studies are indicated 

with * 2 and † 3. Ad: Adipose; Bl: Bladder; Br: Brain; Ce: Cervix; Co: Colon; Es: Esophagus; He: Heart; 

Ki: Kidney; Li: Liver; Lu: Lung; Ov: Ovary; Pl: Placenta; Pr: Prostate; Sm: Skeletal muscle; Si: Small 

intestine; Sp: Spleen; Te: Testes; Tm: Thymus; Th: Thyroid; Tr:Trachea; Fb: Fibroblasts. 

(B) Whole-mount in situ hybridization of zebrafish embryos (24hpf, 48hpf and 72hpf) was performed as 

previously described 4 and showed expression of b3galt6 in different tissues including the brain (br), 

the epithelium of the pharyngeal arches (I-V), cellular layers of the retina (ey, eye), head mesoderm 

(md), liver (li) and notochord epithelium (ne). The epidermis (ep) and muscle tissue (sm, striated 

muscle) clearly lacked b3galt6 expression. Sectioning of whole-mount embryos was performed as 

previously described. 5 hs: hyosymplectic cartilage. 
  



 

Figure S5. In Vitro Wound Closure in Control and ȕ3GalT6-Deficient Fibroblasts 

In vitro wound healing assays were performed using silicone inserts (Biovalley) composed of two wells 

and placed in a 35 mm-diameter Petri dish. Fibroblasts were seeded at 35 x 103 cells/well, and the 

insert was removed at confluency. Cell migration in the denuded area was evaluated by phase-

contrast microscopy (magnification 150 x) with a digital camera (Zeiss, AxioCam ERC5S). 

Representative images of the wound closure are shown at t = 0h, 20h and 40h. Evaluation of the 

number of migrated cells in the wound area was performed using Photoshop software on a minimum 

of eight different fields in each group. Wound closure was decreased about 35% and 40% in P2, and 

by about 65% and 75% in P3, respectively. No difference was observed in P5 compared to control 

cells. 



Table S1. Primer Sequences for Amplification and Bidirectional Sequencing of B3GALT6 and 
DCN, RT-qPCR and Expression Analysis 
 
Amplicon Forward sequence Reverse sequence 

Overlapping B3GALT6 primers for gDNA ampification and bidirectional sequencing 

B3GALT6_Fr1 CTCCGAGGTTGACCAATGAC GGGCAGGTAGTAGTCGCAGA 

B3GALT6_Fr2 CGGACGACGACTCCTTC CCTTCTCTGGCAGCACT 

B3GALT6_Fr3 CAGAGCCTGGAGGACAT TGAGACGCAGACGTGAGAAA 

B3GALT6_Fr4 GTTCCTGGACCTCAGCGA GAAAGTCTCTTCAGAAAGAAACAATG 

B3GALT6_Fr5 TATGTCAGAACTTGGTGCCTGTA GACAACAAAGACCACAGCG 

B3GALT6_Fr6 TCACGTACTTTAACACATCCTTGAA CGGAGCTCGAACTCAAC 

B3GALT6_Fr7 CAGTGGTCTCAGGAGGAAGAAA TTGGTTCGAATCCCGCT 

B3GALT6_Fr8 GTCCCTGCCATCCGATT TCCAGGTGAGACCAGAGAGA 

Primers for RT-qPCR  

B3GALT6 GGAGAGAGTGGTGATCTGT CTCAACGGCCTGACCTA 

DCN TTTCAATTCCTGAGCTCTTCA GTGCCCATGAGAATGAGAT 

LUM TGCCAGGAAGAGAGTAAATG ATTGGTGGATTCTTGTCCAT 

HSPG2 TAGAGACGCATCGGAACT GATGGTGACTTTGACTGTGA 

XYLT1 CTGCTCCATGTAGGCATTG CCTCTGACCTTCTCGAACA 

XYLT2 TGGGAAGAAGACTCTGTCAA CTGAGCTTCAGGCACAATTA 

B4GALT7 CACAACTGGGTACAAGACAT CTTGTCACAGTCCAACATGA 

HPRT1 TGACACTGGCAAAACAATGCA GGTCCTTTTCACCAGCAAGCT 

YWHAZ ACTTTTGGTACATTGTGGCTTCAA CCGCCAGGACAAACCAGTAT 

Primers for expression analysis in human tissues 

B3GALT6 TCACGTACTTTAACACATCCTTGAA CGGAGCTCGAACTCAAC 

ACTB AGCGAGCATCCCCCAAAGTT GGGCACGAAGGCTCATCATT 

 
‘Fr’ and ‘Ex’ correspond to fragment and the exon number of the amplicons, respectively.



Table S2.  In Silico Predicion for the Identified Missense Mutations 
 

 SIFT6-10 PolyPhen211 MutationTaster12 

 Prediction Score Prediction Score Prediction p-value 

c.619G>C 
p.(Asp207His) 

Deleterious 0.02 Probably damaging 1.000 Disease causing 1.0 

c.649G>A 
p.(Gly217Ser) 

Deleterious 0.00 Probably damaging 1.000 Disease causing 1.0 

 



Table S3. Comparison of the Clinical Features of ȕ3GalT6-deficient EDS with Other Autosomal Recessive EDS Variants, Autosomal Recessive 
Cutis Laxa Syndromes and SEMD-JL Type 1 
 

 ȕ3GalT6-deficient Progeroid13; 14 Musculo-
contractural15-17 EDS VIA18; 19 SCD-EDS20 FKBP14 

deficient21 WSS 22 GO23 DBS SEMD-JL24 

Inheritance pattern AR AR AR AR AR AR AR AR AR AR 

Gene B3GALT6 B4GALT7 CHST14 PLOD1 SLC39A13 FKBP14 ATP6V0A2 SCYL1BP1 PYCR1 Unknown 

Facial characteristics 

Dysmorphic features (+) (+) + + - (+) - + + + + 

Progeroid, sparse scalp hair + + - - - - + + + - 

Skin 

Skin fragility/ atrophic scars ++ ++ ++ ++ + (+) - - - - 

Hyperextensibility + + + + + + - - - + 

Bruisability - + + + + - - - - - 

Palmar wrinkling ++ (+) + - (+) - ++ ++ ++ + 

Generalized cutis laxa - - - - - - ++ - ++ - 

Musculoskeletal 

Kyphoscoliosis ++ - + + - ++ + + + ++ 

Joint hyperlaxity + + + + + + + + + + 

Joint contractures + 
progressive 

+ 
? 

++ 
congenital 

- + 
progressive 

- - - + + 
progressive ? 

Tapering fingers + + + - + - - - - + 

Radioulnar synostosis - ++ - - - - - - - (+) 

Clubfeet + - + + - (+) (+) (+) + + 

Osteoporosis ++ + + + + - + + + + 

Spontaneous fractures ++ - - - - - - ++ - - 

Skeletal dysplasia ++ + - - + - - - - ++ 

Muscle hypotonia + (-) + + - + + + + + + 

 

 ȕ3GalT6-deficient Progeroid 13; 14 D4ST1 deficient 
15-17 EDS VIA 18; 19 SCD-EDS 20 FKBP14 deficient 

21 WSS 22 GO 23 DBS SEMD-JL 24 

Ophtalmological 

Blue sclerae + + + + + (+) - - - + 

Retinal detachment (+) - + + - - - - - - 

Glaucoma/ elevated IO pressure - - + + - - - - + ? 

Corneal clouding - - - - - - - - ++ (+) 



Other 

Mental retardation ++ (+) - - - - + + ++ (+) 

Hearing impairment - - (+) - - + - - - (+) 

Gastro-intestinal - - ++ - - - - - - - 

Genito-urinary - - ++ - - - - - - (+) 

 
SCD-EDS: Spondylocheirodysplastic Ehlers-Danlos syndrome; WSS: Wrinkly skin syndrome; GO: geroderma osteodysplasticum; DBS: De Barsy syndrome; SEMD-JL: Spondyloepimetaphyseal 

dysplasia with joint laxity. 

++: Characteristic finding; +: Generally consistent feature; (+): Inconsistent or mild feature; -: Not reported. 
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