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Regulation of the eukaryotic cell cycle is
directed by the activation of cyclin-dependent
kinases (CDKs). CDK’s are known to interact
with cyclins and are inhibited by enzymes like
p27. Literature has identified CDK20 as an
interesting target for cancer treatment because
a CDK20 knockout causes cell growth
reduction and eventually termination. By using
CDK2, CDK5, and CDK7 structures a
computational homology model for CDK20 was
previously generated. I hypothesize that if the
computational model of CDK20 is docked
against a library of chemical lead-like
compounds; then some of those compounds
might inhibit the CDK20 complexing with a
Cyclin or an Enzyme Inhibitor (like KIP1). I
computationally docked molecules from a ZINC
database using Autodock-Vina to score
CDK20/inhibitor complexes. I mapped protein
amino acid side chain interactions with the
small molecule in the docked complex and
ranked drug leads for analysis. This research
has significant impact if one of these drug
leads can be matured into a drug candidate
and used in a cancer therapy. It also has near
term impact by providing small molecule
disrupters of CDK20 that can be used in basic
research in our function studies of lung cancer
using H1437, H2122, and A549 cell lines.
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Future Work
§ Be able to interfere with the function of a 

CDK20 complex to test a phenotype of a drug.

Conclusion
§ The initial screening of CDK20 shows 

promise to find drug leads for future 
theraputics.

Å

Methodology 

CDK20 alignment model with ZINC53891773

ZINC53891773 binds in the
internal face of the N-terminal beta
sheet of CDK20 between the
sheet and the alpha helical C-
terminal lobe of the structure. If
CDK20 binds to known inhibitors
similar to other members of the
CDK family, it might interfere with
the interface of p27.

Results and Discussion

Compound Energies

ZINC53891773 -11.1

ZINC318425855 -10.9
ZINC129453234 -10.9
ZINC188306323 -10.9
ZINC237860900 -10.8
ZINC135475080 -10.8
ZINC152573883 -10.8
ZINC263247985 -10.7
ZINC282370983 -10.7
ZINC329148651 -10.7

CDK20-1jsu	alignment

Using Opuntia, I analyzed a
survey of 434,418 molecules. I
am currently looking at the top
10 compounds with the most
favoralbe energies that can
interact when docking with the
protein. Preferably, a good drug
lead would bind near to the
activation loop or other
allosteric pockets.
§ VMD molecular visualization
§ AutoDock Tools
§ AutoDock VINA
§ ChimeraMolecular

visualization
§ CACDS Unix Cluster 

Using the CDK20-1jsu alignment, I was able
to find what amino acids that are within 5
angstroms of chain A (CDK2) and chain B
(Cyclin A). Using those amino acids, I found
the correlating amino acids on the CDK20-
1jsu alignment. I also found the distance
between the amino acids of CDK2 and Cyclin
A that are within 5 angstroms of each other.


