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Figure 1

Chemical structure of diaminopimelic acid (DAP)-typed peptidoglycan in Escherichia coli. Highlighted muropeptide is GIcNAc-
MurNAc-L-Ala-gamma-D-Glu-meso-DAP-D-Ala. Upper right side of the scheme shows the glycan strands ended naturally with a
1,6-anhydro MurNAc residue. Structures of peptidoglycan varies from one bacterial species to another, mainly by substituting the

peptide moiety.
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Figure 2

Sequences and domain topology of the ectodomains of peptidoglycan-
recognition proteins (PGRPs). (a) Sequence alignment of the
ectodomains of three PGRP-LC isoforms (LCa, LCx, and LCy) and
PGRP-SA. Secondary structures of the LCa ectodomain are shown above
the alignment. Inserted residues of the LCa ectodomain are highlighted
and colored in white (helices H3 and H6). Invariant residues are boxed
in black and colored in white; conserved residues are shaded and
colored in black. Cys residues forming a disulfide bond are connected
with a line. N-linked glycosylation sites in PGRP-LCa are in bold
letters and a glycosylated site in this study is marked with a circle. (b)
Unique N-terminal domains of the LCa, LCx, and LCy have identical
transmembrane and intracellular domains connected with linkers.
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Figure 3

Overall structure of the PGRP-LCa ectodomain in ribbon model.
Left side shows the front face and a side view in the right. A
disulfide bond and an N-linked sugar on Asn-389 are shown
as stick models. A linker which connects the N terminus of the
structure to the transmembrane segment (not included in the
construct) is modeled by dashed coils.

Figure 4

Molecular surfaces of PGRP-IoC/MTP complex and PGRP-
LCa ectodomain. (a) Surface of PGRP-Ia.C complexed to MTP
(MurNAc-L-Ala-D-isoGlIn-L-Lys). (b) Surface of PGRP-LCa
ectodomain. Highlighted residues (Asn-442, Asp-503, and
Tyr-406) occupy a putative muropeptide binding cavity.
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Figure 5

Interaction of monomeric peptidoglycan with the ectodomains of PGRP-
LCx and -LCa. (a) His-tagged LCa and LCx ectodomains were incubated
with Talon metal-affinity resin and GM(anh)-tetrag,, (GlcNAc-
MurNAc(1,6-anhydro)-L-Ala-D-Glu-mesoDAP-D-Ala). Mass spectra of
the pull-down fractions (left is LCa and right is LCx) indicate only LCx
can bind to GM(anh)-tetra,, . (b) His.-LCa ectodomain was mixed with
2-fold molar excess of the untagged LCx ectodomain with or without
GM(anh)-tetra, ,, and pulled down by metal-affinity resin. Coomassie
blue stained gel of SDS-PAGE shows that LCa ectodomain can bind to
LCx ectodomain via GM(anh)-tetra,, .
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Figure 6

Proposed model of peptidoglycan recognition by PGRP-LCa and -LCx receptors. (a) The LCx ectodomain is able to bind to a typical
muropeptide in a way such that the anhydro bond of MurNAc is exposed after docking to the LCx ectodomain. LCa ectodomain can not
achieve this interaction, because LCa does not contain a canonical docking groove. (b) However, the LCa ectodomain would recognize
the exposed atoms of glycan, and perhaps the DAP, of the monomeric muropeptide if the ligand is presented by the LCx ectodomain. In
(b), GM(anh)-tri,, brings PGRP-LCa and -LCx receptors in close vicinity, allowing their cytoplasmic domains (not shown) to dimerize
for receptor activation. (c) Two LCx ectodomains are engaged in direct docking interactions with two muropeptide subunits of polymeric
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peptidoglycan, which brings two receptors in close proximity. Note the 1,6-anhydro bond of MurNAc present in the GM(anh)-tri

pap Molecule

does not occur in the polymeric form of peptidoglycan except at the terminal MurNAc residue of the glycan chain, which is not shown.
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