
Hong Kong Baptist University

DOCTORAL THESIS

The Synergistic Effect of Artesunate and WNT974 in Colorectal Cancer
GONG, Ruihong

Date of Award:
2022

Link to publication

General rights
Copyright and intellectual property rights for the publications made accessible in HKBU Scholars are retained by the authors and/or other
copyright owners. In addition to the restrictions prescribed by the Copyright Ordinance of Hong Kong, all users and readers must also
observe the following terms of use:

            • Users may download and print one copy of any publication from HKBU Scholars for the purpose of private study or research
            • Users cannot further distribute the material or use it for any profit-making activity or commercial gain
            • To share publications in HKBU Scholars with others, users are welcome to freely distribute the permanent URL assigned to the
publication

Download date: 24 May, 2023

https://scholars.hkbu.edu.hk/en/studentTheses/9e807211-05b0-451a-b6f1-ffa30cf8dfb4


ABSTRACT 

Colorectal cancer (CRC) is one of the devastating malignant cancers over the world, it 

causes around 2-3 million new patients and 700,000 deaths every year. Indeed, CRC 

ranks as the fourth most common cause of cancer-related death. 

CRC is a highly heterogeneous disease with combination of gene mutations and 

malfunctions of a complex array of molecular signaling. Genome-wide sequencing has 

identified nearly 80 mutated genes in CRC, including adenomatous polyposis coli (APC) 

mutation that occupies 70-80 % of all the CRC cases, and Kirsten rat sarcoma 2 viral 

oncogene homolog (KRAS) gene mutation that accounts for 30-50 % of all the CRC 

cases. Currently, no therapeutic agent targeting APC or KRAS has been approved for 

CRC treatment. More importantly, KRAS is considered as an undruggable target 

because of the lack of binding sites for small molecule inhibitor binding onto the KRAS 

protein surface. 

To overcome this clinical challenge, our study aims to develop novel combination 

treatment that possess potent anti-CRC effect by targeting multiple signaling pathways 

including the KRAS. 

Porcupine (PORCN) is a Wnt-specific acyltransferase. WNT974 (also known as 

LGK974) is a selective and orally bioavailable PORCN inhibitor, it shows significant 

inhibitory effects in many cancer types. Indeed, WNT974 is in clinical trial phase I and 
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phase II (NCT01351103, NCT02278133) for CRC treatment. 

Artemisia annua L. is a medicinal plant used to treat fever and chills. Artemisinin, is an 

active constituent of Artemisia annua L. Artesunate (ART) is a water-soluble semi- 

synthetic derivative of artemisinin, which is approved for the treatment of severe 

malaria cases. 

Given both WNT974 and ART are safe for human consumption, WNT974 is known to 

target the APC/Wnt signaling pathway and ART possess anti-cancer effect, we explored 

whether the combination of WNT974 and ART would exhibit a potent anti-CRC effect 

and reveal the underlying mechanism of action. 

Our study shows that the combination of WNT974 and ART synergistically reduces 

CRC cell viability as demonstrated in 8 CRC cell lines, and CI values of all the 

combination ratios are less than 1. The inhibitory effect of the combination treatment is 

also demonstrated in 3D culture model. These CRC cell lines habour different gene 

mutations such as APC, KRAS, P53 and BRAF gene mutations. Our data suggest that 

the combination treatment can be used to treat CRC regardless of its genetic 

backgrounds. 

In CRC-bearing xenograft mouse models, our data also show that the combination 

treatment significantly inhibits tumor growth and reduces tumor weight. The inhibitory 

effect is more potent than 5-Fu, indicating that the combination treatment may be a 
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better therapeutic than 5-Fu for CRC treatment. 

Furthermore, we examined the underlying mechanism of the syngertistic effect of the 

combination treatment. The data indicate that the combination treatment induces cell 

cycle arrest at G0/G1 phase by upregulating p21, p27 expressions and AKT activity, 

and hence inhibits CDK2 activity in the CRC. 

More importantly, the combination treatment also reduces the protein level and activity 

of KRAS in CRC by upregulating beta-TrCP, GSK-3β and ANAPC2 expressions and 

hence promotes KRAS degradation through ubiquitin–proteasome pathway. Our study 

has explored an alternative approach to inhibit the KRAS signal by promoting KRAS 

protein degradation. Our study is the first time to report E3 ligase ANACP2 promotes 

KRAS protein degradation. The substrate specificity of E3 ligase may suggest a reduced 

side effect during treatment, which deserves further investigation. 

Therefore, in the future, we will investigate the acute and chronic toxicity of the 

combination treatment and also perform pharmacokinetics and pharmacodynamics 

studies with animal models. 

Our study is the first report demonstrating the combination of WNT974 and ART has 

synergistic effect in reducing CRC cell viability and it exhibits a potent anti-CRC effect. 

This study has provided strong scientific evidence to support the translation of the 

combination of WNT974 and ART as novel KRAS-targeted therapeutics for CRC 

treatment. The combination of WNT974 and ART for cancer treatment has been filed 

for patent (Chinese patent Application No. CN201910876006.8). After we have 
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completed the toxicity tests and obtained the patent, we will apply for clinical trials 

from IND, FDA or CFD. 




