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Table S1. Primers used for mutagenesis of HexD. 

 

Mutant Primer 

D148A Forward CTGCACATCGGGTGTGCTGAGGTCTATTACCTC 

D148A Reverse GAGGTAATAGACCTCAGCACACCCGATGTGCAG 

D148N Forward CTGCACATCGGGTGTAATGAGGTCTATTACC 

D148N Reverse GGTAATAGACCTCATTACACCCGATGTGCAG 

E149A Forward CACATCGGGTGTGATGCGGTCTATTACCTCGGAG 

E149A Reverse CTCCGAGGTAATAGACCGCATCACACCCGATGTG 

E149Q Forward CACATCGGGTGTGATCAGGTCTATTACCTCG 

E149Q Reverse CGAGGTAATAGACCTGATCACACCCGATGTG 

H92A Forward GTGCAGACATTTGGAGCCATGGAGTTTGTGCT 

H92A Reverse AGCACAAACTCCATGGCTCCAAATGTCTGCAC 

  



Table S2. Spectrophotometric parameters used for monitoring of Brønsted analyses. 

 

Substrate pKa 
a λ (nm) ε (Μ−1 cm-

1)b 

[E]0      

WT     

(µM) 

[E]0 

D148A 

(µM) 

[E]0 

E149A 

(µM) 

3,4-NO2P-GalNAc (1e) 5.42 400 12900 0.1 1 0.1 

3F4NP-GalNAc (1f) 6.42 388 17600 0.1 1 0.1 

pNP-GalNAc (1a) 7.18 400 13210 0.1 2 0.1 

4MU-GalNAc (3) 7.5 360 8600 0.2 5 0.2 

mNP-GalNAc (1g) 8.29 330 650 1 -- 1 

pClP-GalNAc (1h) 9.47 280 720 2 -- 5 

P-GalNAc (1i) 9.99 269 969 2 -- -- 

pOMeP-GalNAc (1j) 10.2 296 1670 2 -- -- 

 

a pKa values were obtained from previously reported analyses [1-3]. 

b Extinction coefficients were obtained from Macauley et al. [4] with the exception of 4-

methoxyphenyl-O-GalNAc which was calculated experimentally. 



Synthetic Schemes S1 and S2: Synthesis of galactosaminide substrates. 

 

 

 

Scheme S1:  Synthesis of fluorinated N-acyl substrates. (i) NaOOCCH
2
F, Amberlite-120 H

+

, 

HBTU, Et
3
N, DMF, 0°C, 70%; (ii) HOOCH

2
F, HBTU, Et

3
N, DMF, 0°C,  62%;  (iii) (CF

3
CO)

2
O, 

Et
3
N, CH

2
Cl

2
, 0°C, 40%. 

 

 

 

Scheme S2:  Synthesis of aryl N-acetylgalactosamine substrate analogues. 

  



Figure S1. Sequence alignment of HexD with the lysosomal ß-hexosaminidases HexA 

and HexB. Black shading shows identical residues; grey shading shows similar 

residues. Starred residues were mutated as part of this study. The alignment was 

performed in Clustal Omega and figure produced in BoxShade. 
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