AM P-activated protein kinase 3 subunit requiresinternal motion for optimal car bohydrate
binding
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AMP-activated protein kinase (AMPK) is arnvautionarily conserved heterotrimeric enzyme, @, y
suhunits) essential in sensing and regulating metabolic processesmdmmalianf-sulunit isoforms &ist,
each containing a central carbohydrate-binding module (CBM) which share 80% sequence Weritiye
shavn that the muscle-speciffg2-CBM isoform, either as an isolated domain or in the heterotribrels
glycogen mimetics up t@20-fold more tightly than the ubiquitoygl-CBM (Koay et al., 2010; Bieriet al.,
2012). Additionally we dosene that both f1- and f2-CBM bind optimally to singlea,1-6 branched
oligosaccharides, a conformation only observed during glycogen breakdown, suggesting ligand specificity.

Surprisingly both NMR solution and X-ray crystal structurey@amnt revealed ary differences to account
for these dfnities, and indeed the ligand contact residues are strictly conserved. An apparent difference between
the two isoforms is a threonine insertion in position 101 within a lodf2e€BM which is not directly ivolved
in ligand binding. Using botf°N spin relaxation and relaxation dispersiotperiments we find thgi2-CBM,
but not B1-CBM, shows significanfis motion. On binding ligand this motion is slowed, but becomes more
widespread suggestifi2-CBM can adopt conformational states that are poorly accesgd®BM. Deletion
of Thr101 in2-CBM results in a loss in both affinity for ligand andiftdity in both the free and ligand bound
states. Coversely, insertion of a Thr into the eqaient position inB1-CBM, results in an increase in digd
affinity and flibility. Howeve, in neither case are wild-type dynamics observed, indicating that while the Thr
may play a role in the affinity and dynamic differences, other residues musblvedn

In B2-CBM we noted Vall134, which is Thr BiLl-BM, is located at the base of the carbohydrate binding
loop and shars us notion in the bound state. Mutation o&l¢(34 to Thr in both wild-type and Thrl101-deleted
[32-CBM respectiely results in a 3-fold and 10-fold reduction in carpdtate binding. The sidechain o&N.34
is pointed into solution and plays no role iraligl-binding. The equalent Thr in1-CBM also does not contact
ligand, havever, the lydroxyl sidechain group of this residue forms a hydrogen bond with the peptideytarbon
of GIn132 which may constrain the mainchain of the protein near Trpl33, which does coatadt N
conclude that our results suggest the highénigf of the 32-CBM may be attributed to the flexibility of
residues that do not directly contact ligand andwallee protein to adopt conformations thaeefively bind
carbohydrate.
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