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Figure S1. MALDI-TOF/TOF MS of increased hypogalactosylated derivatized N-glycans
released from the patient’s and control blood serum.

Organism name Uniprot ID

H. sapiens P78381 KILTTALFSVLMLNRSL

P. abelii AOAZ2JBR8J3 KILTTAKFSVLMLNRSL

C. syrichta AOA1U7UF56 KILTTALKFSVLMLNRSL

P. macrocephalus AOA2YOSFGBS KILTTALEFSVLMLNRSL

B. taurus Q6YCA9 KILTTALFSVSMLSKKL

E. caballus F7CTT4 KILTTARFSVFMLNRSL

C. lupus familiaris 077592 KILTTAHFSVSMLSKKL

V. vulpes AOA3Q7SAY97 KILTTALFSVLMLNRSL

P. pardus AOA6PAT3GY7 KILTTALFSVLMLNRSL

0. rosmarus divergens A0A2U3VNZ3 KILTTARFSVLMLNRSL Mammals
P. vampyrus AQAGP3RXC5 KILTTALFSVLMLNRSL

P. discolor AOA6J2MGD1 KILTTALFSVLMLNRSL

M. musculus Q9ROMS KILTTALFSVLMLNRSL

C. griseus Q99PG7 KILTTARFSVLMLNRSL

M. auratus AQOAlUBCKBY9 KILTTALFSVLMLNRSL

D. ordii AOA1S3GIT7 KILTTALFSVLMLNRSL

H. glaber AOAOP6J5Z9 KILTTALFSVLMLNRSL

E. europaecus AQA1S3A515 KILTTARFSVLMLNRSL

L. striata domestica AOA218U883 KILTTANFSVLLLGTAL

0. spaldingii AOATK8G0QY9 KILTTALFSVLLLGTAL Birds
B. capensis AOATKOI2Y8 KILTTAMFSVLLLGTSL Amphibians
X. laevis A5PKQ2 KILTTARFSVLLLRKSL Reptiles
P. guttatus AQAGPSD2P8 KILTTAMESVLMLRKSL

5. salar ROA1S3LGH5 KILTTALFSVLMLRKSL

C. gobio AOA6JZ2PFP1 KILTTALFSVMMLRKSL

C. chanos AQAGJZWBA0 KILTTALFSVMMLRKSL

P. ranga AOAGPTIVI0 KILTTALFSVLMLRKSL Ray-finned
C. magur AOASJATHQA KILTTANFSVIMLRKSL | fishes
I. punctatus W5UFKS KILTTALRFSVLMLRKSL

A. spatula AQABJTPSHA1 KILTTAMFSVLMLOKSL

Figure S2. Multiple sequence alignment (MSA) results - aligned human protein (P78381) with
orthologues. Residues highlighted (Leucine with green, Valine with magenta) at position 154 in the
human protein P78381.
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Figure S3. Screenshot from Integrative genomics viewer [37] of the mutation at position chrl:
63648630 in gene PGM 1. The patient is labeled as chu6, parents are samples chu7 and chuS.
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Figure S4. Screenshot from Integrative genomics viewer [37] of the mutation at position chr1: 63631761
in gene PGM]1. The patient is labeled as chu6, parents are samples chu7 and chus8.



Subtype SLC}SAZ-C]_)G Galactosemia [32] B4GALT1-CDG [33] TMEM165-CDG [35, PGM1-CDG [36] COGs-CDG [33, 36]
presented patient 36]
galactose-1-phosphate
. UDP-galactose urldylyltralnsferase, beta-1,4- transmembrane protein conserved oligomeric
Deficient enzyme transporter galactokinase 1, alactosyltransferase 1 165 phosphoglucomutase 1 Golai complex
P UDP-galactose-4- & Y i g P
epimerase
Increased serum N-glycan biomarker
Hex3HexNAc4
m/z 1661.9 + +- + + + h
Hex3HexNAc4Fucl
m/z 1835.9 h +- + + h +
Hex3HexNAcS
m/z 1906.9 + - + B - -
Hex3HexNAc5Fucl
m/z2081.1 + - + B - -
Hex4HexNAc4
m/z 1865.1 + +- - +- - -
Hex4HexNAc4NeuAcl
m/z2227.2 + - + + + +
Hex5HexNAc4NeuAcl
m/z 2431.2 - - ) +- +- +
Hex5HexNAc4NeuAcl
Fucl - - - + - +
m/z 2605.3

Table S1. List of other diseases that could affect galactose metabolism and lead to similar serum
glycoprofile as in SLC35A2-CDG, with respective increased levels (+) or normal levels (-) of N-
glycan biomarkers. Fuc - fucose, Hex- hexose, HexNAc - N-acetylhexosamine, NeuAc - sialic acid.

400,000K

800,000K

1,000,000K

1,200,000K

1,400,000K

1,600,000

2,000,000€ 2,200,000€

i LA 1) i L] T

100 ~fumes s I TG LIy NI RNY BTNt )

o TRy

D e R e 10

T T

LIy

wWir T & §§ ¥

I L T I B

1,800,000€

LI I ] } Tr LN

I

2,400,000€
iy FirarTm

T S IR R R

|[esananannn eaananacsanananacnaanaanaaana -




Figure S5. Analysis of DNA sequence of the selected region of SLC35A2 gene - proband.
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Figure S6. Analysis of DNA sequence of the selected region of SLC35A2 gene - mother.
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Referance (A ¢ CACGCGAGCECCCACTECAGCCEECAAAGECTIGCEATTICAGCATCAGCACCEGACAA]AFCECTETGETCAGEATCTITCAGET IGIC c TEGC
u«“”’RGCAEEGEGGCCC!DIEERGCCGGERAAGECTECERTTCAGEETGAGC!CEGAGBA AFCGCTETGETCAGBATCTTCAGCT TETCACCTGCGAGTGGC
Pielp|AGCAGE GCCCACTGECAGCCGEGAAAGECTGCEGATTCAGCATGAGCACEGAGAR AFCGCTETGETCAGGATCT caecT TETCACC TEGC
AGCAGGGAGGCCCACTGCAGCCGGG A *GGECTIGCGATTCAGCATGRAGCACGGAGAAGARAFCGCTGTIGGTICAGGATC CAGCT TGICACC TGGC
AGCACGCEAGGECCCACTECAGCCGEGCAAAGGCGCTIGCEGATTICAGCATGAGCAC AGCGAAQAFRCGCTIEGTGEGTICAGGATC CaccT IEICACC TEGC
*GCAGCCGCAGCCCCACTGCAGCCGECEGCAARGGCCTIGCECATTCAGCATCAGCACGCGCACARJQAFRCGCTGTGGTICAGGATC CAGCT TGTICACC TGGC
E|AGCAGGGAGGECCCACTIGECAGCCGEGAARGGCTGCEATICAGCATGAGCACGGAGAARQAFCGCTGETGETCAGGATC caccCT TETICACC TEGC
ACCACCECACCCCCACTECACCCECCAARCCCTCCCATTCRACCATCACCACCCACARQARCECCTECTECCTCACGECATC cacCT TETCACC TEEGC
AGCAGGGAGGECCCACTECAGCCGEEGARAGECTGCEATTCAGC *CACGGAGARQAFCGCTETGETCAGEBATC caescCT TETCACCTGCGBAGTGGC
AGCAGGGCAGGCCCACTGCAGCCGEGGEGAAAGGECTGCGATTCAGCATG ACGGAGAARQAFCGCTGTIGGEGTICAGGATC CAGCT TGTICACC TGGC
AGCAGGGAGGECCCACTIGCAGCCGGGARARAGGCTIGC TICAGCATGAGCACGGAGARQAFRCGCTIGTIGGETICAGGATC CAGCT IGICACCIGCGAGIGGC
10|AGCAGECAGECCCACTECAGCCEECAAAGECTGCGATICAGCAT AGCACEcAcar]afcccTeTeercaceaTcTrcaceT TETICACCTIGCE-
CRAGGGAGGECCCACTGCAGCCGGGAARGGCTIGCEGATTCAGCATGAGCACGGAGARQRAECGCTGTGGTCAGGATCTITICAGCT TGEICACCIGCGAGTIGGC
SGCCCACTGCAGCCGGGAAAGGCTGCEATTICAGCATCAGCACEGAGAA]AfCGCTETCGETCAGEATCT T CAGET TETCACCTIGCEAGTEEC
AGC *CTECAGCCGGGARAAGBGCTGCEGATTCAGCATGAGCACGGAGARQAFCGCTGTGGTCAGEBATC c eCcT TETCACCTGCGAGTGGC
AGCAGGGAGGECCCACTECAGCCGEEGARAAGECTGCRATTCAGCATGAGCACGEGAGAR AFCGCTETGETCAGGATC CaeCT TETCACC GCGAGTGGC
ﬁAGCAGGGAGGCCCRCIEERGCCGEG‘AKGGCIGCEATTCKGCATGRGCRCEBAGAK AFCGCTGTIGGTICAGGATICTITICAGCT T CACC TGG
AGCAGCGGEAGECCCACTEGCAGCCGG *6ECTIGCCEATTICAGCATGCAGCACCGCAGCAAQAFRCGCTETGEGTICAGGATC CaccT T Cacc TIG6G
AGCAGCGCGEGAGGCCCCACTCGCAGCCGEGGEGCAARGGCCTIGCEGATTCAGCATGCAGCACGCGCACARQAFCGCTGTGGEGTICAGGATCTTICAGCT T CACC TGG
AG< ECAGCCGEGCAARGGECTGCEATTCAGCATCAGCACCGCACARQARCGCTETGETCAGGATC Ca< T CACC TEG
ACCACCECACCCCCACTECACCCEECAARCECCTCCECATTCRACCATCACCACCCACARQARBCECCTECTECTCACGCATC cacecT T cace
2W|AGCAGGGEABECCCACTECAGBCCGEGRAARGGECTGCEATTCAGCATGAGCACGGAGRAAQARCGCTETGETCAGGATC caecCT T cCacec
AGCAGGGCAGGCCCACTGCAGCCGGEGAAAGGCTGCGAT TCAGCATGAGCACGGAGARQARCGCTGTGGEGTCAGGAT CAGCT T CACC
AGCAGGGAGECCCACTECAGBCCGGGARAAGGCTGCEATTCAGCATGAGCACGGAGARQAECGCTETGETCAGBATC casCT T cacc
AGCCGGGAAAGGCTGCGATTCAGCATGAGCACGGAGAAJAFCGCTGTGETCAGGATC T TETCACE
AGCAGGGAGGCCCACTIGCAGCCGGGARAAGGCTIGC TCARGCATGAGCACGGAGAARQAFRCGCTIGTIGGICAGGATICTITICAGCT IGICACC
slaccaces SAGCCGGGAAAGGCTGCEATICAGCATCAGCACEGAGAAdafcccTeTEETCaGEATE T TeTCcACE c
AGCAGGGAGGECCCACTGCAGCCGGGAARGGCTIGCGATTCAGCATGAGCACGGA. AFCGCTGTIGGTICAGGARATIC T TGICACCIGCGAGTIGGC
AGCGCAGGGAGS TECCEECAARACGECTGCCEATTCAGCATCAGCACGEGCGAGAR AFCCCTETGECTICAGCGGATCTICAGCT TETCACCT
AGCAGEGGAGBECCC< *>CCEBGGARARAGGCTGCGCEGATTCAGCATGAGCACGGAGARQAFPCECTEGTGGTCAGEBATCTTCAGET TETCACCTGCGAGBTGGC
AGCAGGGAGECCCACS CCEEGARAAGECTGCEATTCAGCATGAGCACGGCGAGARQAFPCECTETGETCAGEBATC T TETCACCTGCGAGTGGC
*CCGGEGAARGGCTIGCGATTICAGCATGAGCACGGAGARQAPCGCTGTIGGTICAGGATICTICAGCT TGICACCIGCGAGTGGC
AGCAGGEGAGECCCACST *CGCAAARGECTIGCEGATICAGCATGAGCACGCGGAGAAQQARCGCTETGETICAGGATC CaccCT TEICACCIGCGAGTIEGGC
ACCACCCAGCCCCCACTCCAGCGCCGEGECAARGCGGCCTICCECATTCAGCATCAGCACCGCACARQARCCGCTGCTGECTICAGGATC CAGCT TETCACCIGCGAGTGGC
AGCCAGCGGAGECCCACTGECAGCCGGEGAARAGGECTIGCEATICAGCATGAGCACGGAGCARQAFRCGECTGTGETCAGGATC CaccCT TETCACCIGCGAGTGGC
A GCAGEEAGECCEACTECAGCCEGEGAAAGEETGCEATTCAGCATCAGCACE- ACAAAFCGETETEETCAGEATCTICAGET TETCACCTGCEAGTEEE
%|ABCAGG6ABECCCACS *BGAARGBEGCTGCEATTCAGCATGAGCACGGAGARQJRAECGCTETGGTCAGGATC caesCT TETC GCBAGTEGGC
AGCAGGGAGGCCCACTGCAGCCGGGAARGGCTGCGATTICAGCATGAGCACGGAGARYAFCGETGTG: CAGGATCTTCAGET TeTC GCGAGTGGEC
AGCAGGGAGGCCCACTIGCAGCCGGEGARAAGGCIGCGATTICAGCATGAGCACGGAGARQAFCGCTGTG: CAGGATIC CAGCT IGIC GCGAGTIGGC

Figure S7. Analysis of DNA sequence of the selected region of SLC35A2 gene - father.




