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RESEARCHERS GROW MICRO-TUMOUR MODELS FOR MORE TARGETED 

CANCER THERAPY 

Phenotype-based approach paves the way for individualised treatments, and identifying 

predictive biomarkers for patients’ response to different drugs 

 

Singapore – Researchers have successfully grown micro-tumour models outside the 

human body and used them to identify alternative treatment options for cancer patients 

who are suffering from resistant and/or metastatic disease, meaning that they fail to 

respond to standard-of-care cancer drugs. 

 

This approach shows the potential to predict treatment response to drugs and help 

clinicians identify appropriate therapeutic options for cancer patients. The study, 

published in Nature Communications, was jointly led by A*STAR’s Genome Institute of 

Singapore (GIS) and National Cancer Centre Singapore (NCCS). 

 

The study involved growing the patients’ own tumour material ex vivo in a dish as “micro-

tumour avatars”, with the team successfully generating 24 patient-derived “avatar-

models”. These micro-tumour models were then screened for therapeutic and genetic 

vulnerabilities against a panel of clinically relevant drugs, including standard-of-care 

treatments such as chemotherapy, radiotherapy or targeted anti-cancer drugs. This 

approach is known as phenotype-based treatment. 

 

In addition, genomic characterisation of these models helped identify new biomarkers that 

could predict tumour progression as well as the patients’ response to different classes of 

drugs. 

 

Among the group of patients involved in the study, two of them went on to receive the 

phenotype-based treatment in the clinic, and responded remarkably well to the treatment 

options that were identified, including one where the tumour volume shrank by more than 

95% within six weeks of treatment, and the other where the expression of a cancer 

antigen marker in the blood was reduced by over 90%. 
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The researchers plan to subsequently scale this effort to reveal specific predictive gene 

expression and mutation signatures that could be used to stratify different patient groups 

and corresponding treatment options. This would help to guide future treatment strategies 

validated through larger clinical trials. 

 

“Our approach is unique in the sense that we are using phenotype-driven approaches 

prospectively to define real-time clinical management of disease, and then investigating 

the genomic basis for response to identify novel prognostic biomarkers. The ultimate goal 

would be for this innovative strategy to be available to every cancer patient in future,” 

explained the study’s lead author Dr Ramanuj DasGupta, Group Leader, Cancer 

Therapeutics and Stratified Oncology at the GIS. 

 

Dr DasGupta added, “To truly assess what treatments may or may not work for a given 

patient, we need to let the patient’s own cancer cells tell us the genetic basis for their 

response or lack thereof to certain treatments, instead of using historically existing cell 

lines. This approach would be exceptionally useful where there is a lack of treatment 

options, for instance in late-stage patients, or a lack of clear biomarker-driven treatment 

strategies.” 

 

"To get this right takes a lot more than just the work reflected in this paper alone. There 

were years of struggles on both sides to get protocols in place to be able to recruit 

patients, grow the tumours outside of the patient’s body, testing for genetic and 

therapeutic vulnerabilities at the screening setup at GIS1, and have it run like clockwork, 

with data analysis in a meaningful manner, making sense of the results, bringing that 

information back to the hospital for discussions, and finally treating the patient again. 

Each of these steps is herculean to say the least but this is a small step towards the future 

where treatment for any patient will be based on their unique characteristics and not 

assumptions from group studies based on other populations. This takes planning, 

determination, mutual respect for each other’s strength and a dedication to see this 

through,” said Dr Gopal Iyer, co-lead author of the study and Senior Consultant Surgical 

Oncologist at the NCCS. 

 

Executive Director of GIS, Prof Ng Huck Hui said, “Tumour heterogeneity poses a major 

challenge in cancer therapies because different clonal populations of cells within a tumour 

can respond very differently to standard-of-care treatments, often resulting in treatment 

failure or relapse for unknown reasons. I am delighted this multi-institutional collaborative 

effort has resulted in a novel approach that can help us advance precision medicine.” 

 

                                                           
1 Centre for High Throughput Phenomics, GIS: http://chip.gis.a-star.edu.sg  

http://chip.gis.a-star.edu.sg/
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Cancer remains a major cause for disease-related mortality worldwide. It accounted for 

8.8 million deaths in 2015; nearly 1 in 6 global deaths was due to cancer2. 70% of all 

cancer deaths afflict people in the developing world, including countries in Africa, Asia, 

Central and South America. 

_____________________________________________________________________ 

 

Image 

 

 
(Image source: A*STAR’s Genome Institute of Singapore) 

 

Personalised screening for drug sensitivity in patient-derived models. Green cells 

represent the primary tumour cells while the red cells represent metastatic tumours. The 

different micrographs represent the effect of drug treatment on primary versus metastatic 

tumour models derived from the same patient. 

_____________________________________________________________________ 

 

Notes to Editor: 

The research findings described in this media release can be found in the scientific journal 

Nature Communications, under the title, “Phenotype-driven precision oncology as a guide 

for clinical decisions one patient at a time” by Shumei Chia1, Joo-Leng Low1, Xiaoqian 

Zhang1, Xue-Lin Kwang2, Fui-Teen Chong2, Ankur Sharma1, Denis Bertrand1, Shen Yon 

Toh2, Hui-Sun Leong2, Matan T. Thangavelu1, Jacqueline S.G. Hwang3, Kok-Hing Lim3, 

Thakshayeni Skanthakumar2, Hiang-Khoon Tan3, Yan Su1, Siang Hui Choo1, Hannes 

                                                           
2 World Health Organization http://www.who.int/mediacentre/factsheets/fs297/en/ 

http://www.who.int/mediacentre/factsheets/fs297/en/
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Shumei Chia, Joo-Leng Low and Xiaoqian Zhang contributed equally to this work.  

Correspondence and requests for materials should be addressed to N.G I. (email: 

gopaliyer@nccs.com.sg) or to R.D. (email: dasguptar@gis.a-star.edu.sg) 

_____________________________________________________________________ 

 

For media queries and clarifications, please contact: 

 

Joyce Ang 

Senior Officer, Office of Corporate Communications  

Genome Institute of Singapore, A*STAR 

Tel: +65 6808 8101 

Email: angjj@gis.a-star.edu.sg 

 

Ms Gillian Tan 

Senior Executive, Corporate Communications 

National Cancer Centre Singapore 

Office: 6236 9529 

HP: 8157 3671 

Email: gillian.tan@nccs.com.sg  

______________________________________________________________________ 

 

About A*STAR’s Genome Institute of Singapore (GIS) 

The Genome Institute of Singapore (GIS) is an institute of the Agency for Science, 

Technology and Research (A*STAR). It has a global vision that seeks to use genomic 

sciences to achieve extraordinary improvements in human health and public prosperity. 

Established in 2000 as a centre for genomic discovery, the GIS will pursue the integration 

of technology, genetics and biology towards academic, economic and societal impact. 

mailto:gopaliyer@nccs.com.sg
mailto:dasguptar@gis.a-star.edu.sg
mailto:angjj@gis.a-star.edu.sg
mailto:gillian.tan@nccs.com.sg
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The key research areas at the GIS include Human Genetics, Infectious Diseases, Cancer 

Therapeutics and Stratified Oncology, Stem Cell and Regenerative Biology, Cancer Stem 

Cell Biology, Computational and Systems Biology, and Translational Research. 

 

The genomics infrastructure at the GIS is utilised to train new scientific talent, to function 

as a bridge for academic and industrial research, and to explore scientific questions of 

high impact. 

 

For more information about GIS, please visit www.gis.a-star.edu.sg 

 

About the Agency for Science, Technology and Research (A*STAR) 

The Agency for Science, Technology and Research (A*STAR) is Singapore's lead public 

sector agency that spearheads economic oriented research to advance scientific 

discovery and develop innovative technology. Through open innovation, we collaborate 

with our partners in both the public and private sectors to benefit society. 

 

As a Science and Technology Organisation, A*STAR bridges the gap between academia 

and industry. Our research creates economic growth and jobs for Singapore, and 

enhances lives by contributing to societal benefits such as improving outcomes in 

healthcare, urban living, and sustainability.   

 

We play a key role in nurturing and developing a diversity of talent and leaders in our 

Agency and Research Institutes, the wider research community and industry. A*STAR 

oversees 18 biomedical sciences and physical sciences and engineering research 

entities primarily located in Biopolis and Fusionopolis.  

 

For more information on A*STAR, please visit www.a-star.edu.sg 

 

About National Cancer Centre Singapore (NCCS) 

National Cancer Centre Singapore (NCCS) provides a holistic and multi-disciplinary 

approach to cancer treatment and patient care. We treat almost 70 per cent of the public 

sector oncology cases, and they are benefiting from the sub-specialisation of our clinical 

oncologists.  NCCS is also accredited by the US-based Joint Commission International 

for its quality patient care and safety. To deliver among the best in cancer treatment and 

care, our clinicians work closely with our scientists who conduct robust cutting-edge 

clinical and translational research programmes which are internationally recognised.  

NCCS strives to be a global leading cancer centre, and shares its expertise and 

knowledge by offering training to local and overseas medical professionals. 

www.nccs.com.sg 

http://www.gis.a-star.edu.sg/
http://www.gis.a-star.edu.sg/
http://www.nccs.com.sg/

