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Supplementary Figure S1. Selected molecular structures of UDP-sugars as enzyme
substrates. The figure highlights chemical differences rather than conformations. The
purple arrows highlight the position of the N-acetyl moiety on C2 and the red arrows
highlight the position of the -OH group on C4 whose orientation differs between
glucose or galactose. A) UDP and N-acetylglucosamine from a co-crystal structure
with Staphylococcus aureus BshA (PDB ID: 6N1X) [1]; B) UDP-N-acetylglucosamine
from co-crystal structure with E. coli N-acetylglucosamine 1-phosphate
uridyltransferase (PDB ID: 1FWY) [2]; C) The structure of UDP-glucose from a
complex with galactose-1-phosphate uridylyltransferase (PDB ID: 1GUQ) [3]; D)
UDP-galactose  structure from a complex with galactose-1-phosphate
uridylyltransferase (PDB ID: 1GUP) [3]; and E) the structure of UDP-N-acetyl-
galactosamine from a complex with bovine Betal,4- Galactosyltransferase (PDB ID:
10QM) [4]. The structures were obtained from the PDB and protein components
deleted with UCSF-Chimera [5].
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Supplementary Figure S2. Docking of GalNAc to the NmW-GT model.
A) Coordinates for UDP-GalNAc were obtained from the PDB
ID:10QM [4]. After docking, BshA structure was aligned with the
NmW-GT complex in UCSF-Chimera. BshA enzyme is shown in green
and its ligand in ball and stick rendering. B) and C) Docking was
repeated as in A but several conformers were generated. Again, the UDP
moieties of BshA and NmW-GT align closely in the most stable
conformers of the latter, but the sugar moiety is offset from the proposed
active site. In C) the ligand is in alternative cavity that overlaps with the
putative active site. A total of 50 conformers were generated and
examined.
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Supplementary Figure S3. Residue-wise mobility during MD simulation. Top panel:
S. aureus Bsha. Regions with the highest fluctuations are 55-65 (NQYAVFQYPPYD)
and 125-135 (LQGAIKFGDHS). Bottom panel: NmW-GT domain. Highest
fluctuations are observed in regions 40-50 (VGNITGAEHLY), 6080
(KTSSIIDLFNDIPENVSCRNT), 100110 (HVLMKIEESLLLS), 130-
140(NNDIKSKAKLI), and 200-220(SLEKKEADFFIKDDEDIDNAQ). The vertical
gridlines are spaced by 10 residues and tick marks by 5 residues. The top panel
combined trajectories at the first 10 ns, 35 to 45 ns and the last 10 ns of the total 99 ns
trajectory. The bottom panel combines the initial 10 ns and the last 10 ns of the
trajectory.



Supplementary Figure S4. MD analysis of the NmW-GT model. A) Frame RMSD
analysis, B) Residue interaction network, and C) Representative clusters of the
trajectory. NAMD trajectory was analyzed to identify residues with coordinate
movements as well as larger-scale domain movements. The residues are colored as
follows in panel B: yellow are the selected residues based on predicted proximity to
the ligand, red are residues within helices, blue are residues within beta sheets and in
gray are residues located within loops. The simulation was conducted in 10 ns blocks
based on the configuration and MD simulation scripts generated by CHARMM-GUL
The frames analyzed are for blocks 1, 10, 35 and 99 and encompass the full trajectory.
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