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Supplementary Table S1:  Comparison (rmsd) of energy minimised structures, the relative accessible surface area and the change of 

relative accessible surface area of each affected residue

Relative accessible surface area of each residue was determined using the appropriate energy minimised structure and GETAREA and R.M.S.D. 

was determined using the align function in PyMol.  WT, wild-type; UDP-Glc, UDP-glucose; UDP-GlcNAc, UDP-N-acetylglucosamine.

WT vs Mutant rmsd (Å) Relative Accessible Surface Area of Residue (%)

hGALE 

Variant

 UDP-Glc UDP-GlcNAc

UDP-Glc vs 

UDP-GlcNAc 

rmsd (Å)

WT UDP-Glc p.A89V UDP-Glc Δ UDP-Glc  WT UDP-GlcNAc p.A89V  UDP-GlcNAc Δ UDP-GlcNAc

WT NA NA 0.662 NA NA NA NA NA NA

p.A89V 0.297 0.345 0.671 15.4 15.1 -0.3 15.6 14.0 -1.6
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Supplementary Table S2:  SNP effect 4.0 and I-Mutant 3.0 predictions for GALE variant monomers

Predictions (TANGO, WALTZ, 
LIMBO and FoldX)

FoldX
kcal/mol

UDP-Glc

FoldX
kcal/mol

UDP-
GlcNAc

I-Mutant 3.0
kcal/mol

UDP-Glc

I-Mutant 3.0
kcal/mol

UDP-GlcNAc

p.A89V Increased aggregation tendency
Decreased stability -2.27 -2.04 -0.16 (0) -0.29 (2)

Reliability index of I-Mutant 3.0 predictions is indicated in brackets.
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Supplementary Figure S1:  Multiple sequence alignment of GALE enzymes from 

different species showing the region around Ala-89. Sequence alignment was 

carried out using ClustalW2 in combination with reviewed GALE sequences from the 

UniProt database (www.uniprot.com).
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Supplementary Figure S2:  Aligned UDP-Glc and UDP-GlcNAc bound energy 

minimised structures. (A) Aligned p.A89V and WT UDP-Glc bound structures 

show few differences in overall fold. (B) Close-up of both aligned structures of 

p.A89V and wild-type GALE bound to UDP-Glc and UDP-GlcNAc. Original 

residues are coloured deep teal while altered residue is coloured pink. Highlighted 

residues, cofactors and substrates are depicted as stick figures or spheres. Wild-type 

and mutant structures are depicted as cartoon figures and are coloured wheat and light 

blue respectively. Oxygen, nitrogen and phosphate atoms are coloured red, blue and 

orange respectively. Figures were created using PyMol (www.pymol.com) and the 

appropriate energy minimised structures of 1EK5 and 1HZJ.
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Supplementary Figure S3:  UDP-galactose (1 mM) protects wild-type and p.A89V 

GALE (16 μM) from proteolysis by trypsin (630 nM).  Results were analysed by 

10% SDS-PAGE and the sizes of molecular mass markers (left most lane) are 116, 

66, 45, 35 and 25 kDa.


