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Substrate Specificity of Protein Kinase UL97, an antiviral target, on Mutant Peptide
Substrates Derived from a Peptide, KESYSVYVYKV

Moon-Chang Baek™
Department of Molecular Medicine, School of Medicine, Kyungpook National University, 101 Dongin-dong, Jung-gu, Daegu 700-422, Korea

Abstract — Human cytomegalovirus expresses an unusual protein kinase UL97, a member of HyU; family of protein
kinase. UL97 can phosphorylate nucleoside analogs such as ganciclovir as well as protein/peptide. It has previously been
reported that UL97 is able to phosphorylate a KESYSVYVYKYV peptide and that P+5 position (K) is important. We exam-
ined the extent of contribution of other positions (P-4 through P+6) of the peptide to be substrate of UL97 using alanine
substituted peptides (Ala scanning) and deleted peptides. The result suggested that the E (P-2) is negative effect and P+5
(K) is still important. The peptide YSVYVYK is the shortest substrate enough to show high activity, which could be a start-
ing point to develop peptidomimetic drug. This study would give important information to deeply understand the substrate
specificity of UL97 and develop an antiviral drug using the small peptide identified here.
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Fig. 1 — Alanine scanning of KESYSVYVYKYV peptide. (A) Twelve of synthetic peptides derived from the wild type peptide were incubated with
GST-UL97 protein kinase in kinase buffer containing radioactive ATP. After 30 min incubation, the phosphopeptides were resolved
on chimeric polyacrylamide gels, and the phosphorylated species were quantified by phosphoimager. X-axis indicates concentration
(uM) of each peptide and y-axis indicates phosphoimager unit (left) and peptide numbers (right), respectively. (B) A phosphoimage
result from a peptide gel when 600 nM of each peptide was used. The number of each lane corresponds to the peptide numbers on

A panel.
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Fig. 2 — Deleted mutants derived from KESYSVYVYKYV peptide. (A) Eleven of synthetic peptides derived from the wild type peptide were
incubated with GST-UL97 and radioactive phosphopeptides were resolved on chimeric polyacrylamide gels. The phosphorylated
species were quantified by phosphoimager. X-axis indicates concentration (uM) of each peptide and y-axis indicates phosphoimager
unit (left) and peptide numbers (right), respectively. (B) A phosphoimage result from a peptide gel when 600 nM of each peptide was
used. The number of each lane corresponds to the peptide numbers on A panel.
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