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What was the first drug to be synthesized?

https://treasuredlives.files.wordpress.com/2016/05/bayer-aspirin_mj_1926_02_18.jpg?w=233&h=375&crop=1
https://jonbarron.org/sites/default/files/images/salicin%20and%20acetylsalicylic%20acid.jpg



What is a chemical genetics?

http://www.mdpi.com/journal/molecules/special_issues/chemical_genetics



Why should we use chemical genetics?

http://www.salon.com/topic/drugs/
https://www.google.com/search?q=time&espv=2&biw=955&bih=612&site=webhp&source=lnms&tbm=isch&sa=X&ved=0ahUKEwibtau68L
_SAhUi5oMKHfVBDToQ_AUIBigB#tbm=isch&q=specific+&*&imgrc=4bZRjL7dV-pYDM:
http://www.sprinklernewz.us/assets/Chemistry-JPEGS/reversiblereactionarrows.jpg



What are small molecules?

http://discoveringcurescoalition.com/wp-content/themes/discoveringcurescoalition/images/chart.png



How can pre-screen small molecules?

https://260h.pbworks.com/f/X-ray+Crystallography-image-2.png
https://www2.chemistry.msu.edu/faculty/reusch/virttxtjml/spectrpy/nmr/Images/2mebzacd.gif
http://www.tsbiochem.com/tshx/files/image/20151125/6358406432258208229436305.jpg



What is a chemical library?

http://www.magazin.emerck/magazine.entdecker.corp/de/images/EUC2LID_02_Aufmacher_neu_tcm1114_108851.jpg
http://www.nature.com/nchem/journal/v6/n2/images/nchem.1844-f5.jpg



What is focused library?

http://www.nature.com/articles/ncomms1081



How do you synthesize a focused library?

http://www.nature.com/nrc/journal/v3/n7/images/nrc1126-f4.gif



What is a diversity-oriented library?

http://www.nature.com/articles/ncomms1081



How is a diversity-oriented library synthesized?

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3165172/



How can we visualize ligand-protein interactions?

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3165172/



What are ways to identify target drugs?

http://www.nature.com/scitable/content/microarray-chip-3d-6630068
https://pdsclient.piramal.com/userfiles/image/In-Vitro-Assays1.png



What is a small molecule microarray?

http://www.hhmi.org/biointeractive/small-molecule-microarrays



How can we use chemical libraries in vivo?

http://www.nature.com/nrc/journal/v3/n7/images/nrc1126-f4.gif
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3165172/



http://www.nature.com/nchembio/journal/v9/n4/images/nchembio.1199-F1.jpg



Why use zebrafish as a model organism?

https://upload.wikimedia.org/wikipedia/commons/thumb/e/e2/Zebrafish_Developmental_Stages.tiff/lossless-page1-260px-Zebrafish_Developmental_Stages.tiff.png
https://pbs.twimg.com/media/BNTf6L8CQAES0JG.jpg
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2943144/pdf/nihms233482.pdf



Questions?





What is angiogenesis?



What is angiogenesis?

https://emedtravel.wordpress.com/2010/12/15/what-is-angiogenesis/

cell proliferation
migration 
tube formation



What does angiogenesis have to do with cancer?



What does angiogenesis have to do with cancer?

http://medicalart-work.co.uk/wordpress/?page_id=8



What is the purpose of this study?

thefix.com, http://www.nature.com/nrg/journal/v8/n5/full/nrg2091.html, intechopen.com



What is the purpose of this study?

http://www.encognitive.com/node/10425



What models were used to assay 
antiangiogenesis?

janvier-labs.com, zebrafish.co.kr, 
lonza.com, nobelprize,org



What models were used to assay 
antiangiogenesis?

janvier-labs.com, zebrafish.co.kr, lonza.com, nobelprize,org



What chemical genetics assays did they use?

Chemical screen w/ zebrafish PPC-1 mice xenograft

Cell cycle, apoptosis, tube formation, migration assays in 
HUVECS



Figure 1: how are we measuring 
antiangiogenesis in zebrafish?

DLAV = dorsal longitudinal anastomotic vessels
ISV = intersegmental vessel

DA = dorsal aorta



Figure 1: what compounds were identified using 
the Spectrum Collection library?

Statins:
Rotenoids:
Simvastatin

Isorotenone
Mevastatin

Dihydromunduletone
Lovastatin
Rosuvastatin

Aristolochic acid 



Figure 2: Rosuvastatin



Figure 2: what does rosuvastatin do to ISVs?

Rosuvastatin: 15.4 +/- 2.4 ISVs  

Control: 28.4 +/- 1.9 ISVs



Fig 1 & 2: rosuvastatin ISV inhibition efficacy 
compared to the other identified molecules?

Rosuvastatin  



Figure 3: how does rosuvastatin affect cell 
proliferation in HUVECs?

Inhibits cell proliferation in a dose dependent way. 



Figure 3: how does rosuvastatin impact tube 
formation and migration in HUVECs?



Figure 4: does rosuvastatin induce G1 arrest and 
apoptosis in HUVECs?



Figure 5: how does rosuvastatin affect PPC-1 
proliferation in mice?

Inhibits PPC-1 proliferation in a dose dependent way.



Figure 5: how does rosuvastatin affect tumor 
growth in mice?



Figure 5: how does rosuvastatin impact tumor 
angiogenesis in mice?

Reduction in vessel #, at 15 days

CD31 staining (red color), identifies endothelial cells  



In summary...

Rosuvastatin has therapeutic potential for treatment 
of PCa!

Inhibits tube formation, proliferation, and migration 
while inducing apoptosis and G1 phase arrest in 
HUVECs

Inhibits PPC-1 proliferation, tumor size, tumor 
weight, and vessel formation in NON-SCID mice 
xenograft models 



Questions?


