The discovery of novel ROCK inhibitors with

anti-angiogenesis activity

By

Yang Binrui

Master of Science
2012

Institute of Chinese Medical Sciences

University of Macau



University of Macau

The discovery of novel ROCK inhibitors with

anti-angiogenesis activity

By

Yang Binrui

A thesis submitted in partial fulfillment of the requirements for the degree of

Master of Chinese Medical Science

Master of Science
Institute of Chinese Medical Sciences
University of Macau

2012

Approved by

Supervisor

Date




In presenting this thesis in partial fulfillment of the requirements for a Master's degree
at the University of Macau, | agree that the Library and the Institute of Chinese
Medical Sciences shall make its copies freely available for inspection. However,
reproduction of this thesis for any purposes or by any means shall not be allowed

without my written permission. Authorization is sought by contacting the author at

Address:

Telephone: 83974880 / 62161490
Fax:

E-mail: yangbr.cou@gmail.com

Signature

Date




B TAREAR TR ALSR DL

FrE Rho SIS HISIMIEY & 3L Hpuin B4/ A

BrREES &
& i IR
B % FREEE
H

HE - 2012.7

BFIRBRhEREENT T



University of Macau

Abstract

The discovery of novel ROCK inhibitors with

anti-angiogenesis activity

by Yang Binrui

Thesis Supervisor: Dr. Simon Ming Yuen Lee

Chinese Medicinal Science

Angiogenesis refers to the formation of new blood vessels from preexisting
vasculature, and is essential in a series of physiologic processes such as embryonic
development, wound healing and female reproductive cycle. Excessive or inefficiency
angiogenesis may lead to pathologic response and diseases such as rheumatoid

arthritis, diabetic retinopathy as well as tumor growth and metastasis.

Rho kinase is the major effector of GTPase Rho and plays an important role in
regulation of rearrangement of cytoskeleton underlying several biological processes
such as cell proliferation and migration as well as muscle contraction. The over
activation of ROCK was found to associate with some cardiovascular diseases and
thus the inhibition of ROCK became a potential therapy target of these diseases.
Fasudil and Y-26732 are some examples of ROCK inhibitors which had been
successfully developed into clinical stages. Computational virtual screening coupled
with high-throughput assays are viable approaches to the discovery of ROCK
inhibitor candidates. In present study, ten ROCK inhibitor candidates had been

identified and further determined for their inhibitory effects on proliferation and



migration of human umbilical vein endothelial cells (HUVECs) as well as blood
vessel formation of zebrafish. Three of the compounds, namely analogs 2, 4 and 7,
were found to exert significant anti-angiogenesis effect on intersegmental vessel (ISV)
formation of zebrafish. Since angiogenesis involves multiple biological processes
such as proliferation, migration, invasion and differentiation of endothelial cell, we
further investigated the differential effects of analogs 2, 4 and 7 on proliferation and
migration assays. The results revealed that analog 7 exerted higher potency than
analogs 2 and 4 on inhibiting HUVECs proliferation. By contrary, only analog 2 but
not analog 4 and 7 suppressed HUVECs migration. These results suggest that
different mechanisms of actions may be involved in their underlying

anti-angiogenesis activities.

In short, the present study, for the first time, identified three novel ROCK
inhibitors and demonstrated their anti-angiogenic effects on HUVEC and zebrafish.
These evidences supporting that these three compounds are potential therapeutic

agents for vascular dysfunction with excessive angiogenesis.

KEY WORDS: ROCK inhibitor, anti-angiogenesis, zebrafish, HUVECs,

proliferation, migration
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