














Table S1. HIP/PAP binding to soluble PGN analogs

Analog Kd (mM) Chemical shift trajectory

sPGN† 0.4 ± 0.2 Type I
sPGN (12 saccharide fraction) 1.4 ± 0.4 Type I
sPGN (5 saccharide fraction) 4.9 ± 1.3‡ Type I
GlcNAc NB
Chitobiose NB
Chitotriose nd Type I
Chitopentaose 5.0 ± 1.6 Type I
Cellopentaose NB
GMDP 11.0 ± 4.5 Type II
MDP 8.6 ± 3.4 Type II
MDP-D,D 28 ± 5 Type II
MTri-DAP 5.5 Type II
Tri-DAP 6.4 Type II
Tri-Lys 8.8 Type II
TCT 7.1 Type II

NB, no binding detected; nd, not determined; �SEM reported.
We assessed HIP/PAP binding to several chemically defined peptide-

containing analogs. MDP (Sigma) produced a similar chemical shift pattern
as seen for GMDP, with perturbations occurring along the Type II
trajectory. An MDP variant (MDP-D,D; InvivoGen), in which the chirality of
the α-carbon of the first amino acid (Ala) is altered from the usual L-form
to a D-form, bound with ∼3-fold reduced affinity, indicating sensitivity to
peptide conformation.
We also examined binding of peptidoglycan analogs with longer peptide

chains that more closely resemble the native peptidoglycan structure.
Muramyl tripeptide (MTri-DAP; InvivoGen) is a disaccharide tripeptide in
which the third amino acid in the chain is meso-diaminopimelic acid
(mDAP; Fig. S2). MTri-DAP and the related analog Tri-DAP (InvivoGen),
which consists solely of peptide, each induced Type II shifts in the same
Loop 1 residues as GMDP, as well as significant chemical shift
perturbations over a wider range of residues (Fig. S7). Tracheal cytotoxin,
a naturally occurring disaccharide-tetrapeptide fragment of DAP-type
peptidoglycan, likewise produced Type II chemical shifts and a low
millimolar Kd (TCT was isolated as previously described (1). Additionally,
we observed evidence of cooperative binding for tripeptide analogs
(Fig. S7), but were unable to determine accurate Kds for low affinity
binding sites due to ligand solubility limits; thus we report Kds for the
high affinity binding sites for MTri-DAP and Tri-DAP. Neither binding
affinity nor chemical shift trajectory was significantly altered by
substitution of L-Lys at the third amino acid position of the stem peptide.
Kds were calculated on the basis of chemical shift perturbations at eight

Loop 1 residues, and we have reported the average and standard error of
the 8 individual Kds.
†Average saccharide chain length ¼ 36 saccharides.
‡Projected Kd based on titration to 3.2 mM.
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