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First Made-in-Singapore Antibody-Drug Conjugate (ADC) Approved to Enter 

Clinical Trials 

• Approval has been obtained from the U.S. Food and Drug Administration (FDA) to 

conduct the first-in-human trial for EBC-129 in patients with solid tumours 

• EBC-129 is the first made-in-Singapore antibody-drug conjugate (ADC) that is 

entering clinical development. It is able to selectively target cancer cells across a 

range of solid tumours.  

• The ADC and the test to be used for patient selection were discovered and 

developed through the collaborative efforts of A*STAR’s Bioprocessing Technology 

Institute and Institute for Molecular and Cell Biology, the Experimental Drug 

Development Centre, and the National Cancer Centre Singapore. 

 

 
Left to Right: Dr Matthew NG (NCCS), Mr NEO Zhen Wei (IMCB), Dr Daniel TAN (NCCS), 

Dr Joe YEONG (IMCB), Dr Gopal IYER (NCCS), Dr YONG Wei Peng (NCIS), Dr Simone 

DORFMUELLER (EDDC), Dr Veronica DIERMAYR (EDDC), Mr Jeffrey LIM (IMCB), Ms LEE 

Yock Ann (EDDC), Dr Venkateshan SRIRANGAM (EDDC), Dr LEUNG Hau Wan (BTI), Dr 

Andre CHOO (BTI), Ms GOH Ting Hwee (BTI) 

 

Singapore’s drug discovery efforts reached a new milestone as EBC-129, the first made-in-



 
 

2 
 

Singapore antibody-drug conjugate, was cleared by the US FDA to progress into first-in-

human studies. 

 

As an antibody-drug conjugate (ADC), EBC-129 

comprises a monoclonal antibody linked to a highly 

potent toxic drug, which serves as a cytotoxic (cell-

killing) “payload”. This drug is similar to those used in 

chemotherapy. The ADC’s antibody has been 

designed to home in on, and bind to, specific sites 

known as epitopes. These are selectively expressed 

on the surface of cancer cells and not on normal, 

healthy cells.  

 

After the antibody binds to the epitope on the cell surface, the ADC will be internalised 

(taken into the cell) and the toxic payload is released within the cancer cell to kill it. ADCs 

thus deliver highly potent drugs directly to cancer cells to destroy these cells specifically, 

while sparing normal, healthy cells. As a result, ADCs have fewer systemic side effects 

compared to chemotherapy, which destroys both cancer and normal cells.  

 

The epitope that EBC-129 binds to is a specific glycosylation1 site that is conserved on both 

carcinoembryonic antigen-related cell adhesion molecules (CEACAM) 5 and 6, which are 

proteins over-expressed in cancer cells. While drugs targeting only CEACAM5 are in 

advanced clinical testing, it has been challenging to develop drugs targeting CEACAM6 as it 

is also expressed on the surface of normal cells. However, by targeting only the glycosylated 

form of CEACAM5/6, EBC-129 is able to target cancer cells exclusively, and also acts on a 

wider range of cancers as it can target cells that express CEACAM5 or CEACAM6 alone, as 

well as those that express both CEACAM5 and 6.  

 

The payload used in EBC-129 is monomethyl auristatin E (MMAE), which is a drug that has 

been extensively tested and approved for clinical use in other marketed ADCs. As such, 

development can be fast-tracked as the side effects, which are mostly mediated by the 

payload, can be predicted in advance and the effective dose is known. Furthermore, MMAE 

was shown to mediate a superior immunogenic cell death in combination with checkpoint 

inhibitors (immunotherapy), raising the possibility of combination therapy. 

 
1 Protein glycosylation is a process in which a cell adds sugar moieties (carbohydrates) onto specific 

parts of a protein before the protein is expressed on the cell surface or secreted by the cell. It has 
been studied for decades; however in recent years, there have been more reports about aberrant 
(dysregulated) glycosylation being a hallmark of cancer conferring more aggressive phenotypes, 
driving invasion and/or metastasis. 
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How EBC-129 was developed 

EDDC staff working on validation studies for EBC-129 patient selection assay 

EBC-129 was the result of a multi-institutional collaboration in Singapore which began when 

A*STAR’s Bioprocessing Technology Institute (BTI) and the National Cancer Centre 

Singapore (NCCS) identified the antibody that EBC-129 is based on as well as its target 

epitope. Through a co-development programme between BTI and the Experimental Drug 

Development Centre (EDDC), Singapore’s national platform for drug discovery and 

development hosted by A*STAR, the team subsequently characterised the antibody and 

elucidated its mechanism of action including testing it in vivo. Finally, the team oversaw the 

preclinical development of the ADC which involves manufacturing under Good 

Manufacturing Practices, and performing the required safety, toxicity and toxicology studies 

to start a clinical trial. EDDC also led discussions with regulatory authorities, designed the 

clinical trial and will be responsible for the set-up and clinical operations of the trial.  

The parties also collaborated with A*STAR’s Institute of Molecular and Cell Biology (IMCB) 

to develop the immunohistochemistry (IHC) assay required for patient selection.   

“The antibody development team at BTI has built strong capabilities to generate and 

characterise monoclonal antibodies (mAbs) against novel glycosylated targets on cancer 

cells. This differentiated property enhances the mAbs selectively, giving us better tools to kill 

cancer cells. The US FDA’s approval for the initiation of trials for EBC-129 is a validation of 

our platform and the maturity of the drug development ecosystem in Singapore to 

collaboratively enhance the impact of research and drug discovery for potential patient 

outcomes,” said Dr Koh Boon Tong, Executive Director, BTI.  

“The approval of an IND (Investigational New Drug) application for EBC-129 by the FDA is a 

testament to strong inter-institution collaborations in Singapore that can drive a bench-to-

bedside pipeline of therapeutic development,” said Associate Professor Daniel Tan, Director 

of the Experimental Cancer Therapeutics Unit (Phase I), NCCS. “Most importantly, EBC-129 

addresses an unmet need for patients who have exhausted standard therapies, by providing 

a novel ADC agent that directly targets cancer cells while sparing normal, healthy cells.” 
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About the Clinical Trial 

The clinical trial will determine the safety and tolerability of EBC-129 in cancer patients, and 

subsequently evaluate its anti-cancer activity in different tumour types. The study will also 

evaluate the safety of combining EBC-129 with a checkpoint inhibitor. Additional information 

will be gathered including determining the drug levels in the blood and the levels of 

CEACAM5 and CEACAM6 in the serum. The study will be open to patients with metastatic 

solid tumours that cannot be cured surgically, including cancers of the lung, stomach, biliary 

tract, ovary, breast, prostate, colorectum and oesophagus amongst others. 

 

Moving forward, approvals will be sought from the Health Sciences Authority (HSA) and 

relevant ethics boards for the trial to open to patients in Singapore through the NCCS and 

National University Cancer Institute, Singapore (NCIS). Ethics board approvals will be 

obtained for trial sites in the US, which will include major cancer centres.  

 

Dr Yong Wei Peng, Senior Consultant, Department of Haematology-Oncology, NCIS, said, 

“This first-in-human study will help to determine the safety of this therapy in patients and 

potentially provide a new strategy to address unmet clinical needs. We are excited to be 

involved in this process and we look forward to promising outcomes.” 

 

Professor Damian O’Connell, CEO EDDC, said, “As Singapore’s national drug discovery and 

development platform, we are very glad to have played a key role in translating the great, 

collaborative science of our partners into a therapeutic candidate that is now ready to enter 

first-in-human studies. This is a milestone for Singapore - ADCs are complex to design and 

develop, and we have successfully brought one from initial discovery to the initiation of 

clinical development. We look forward to rapidly recruiting patients for this clinical trial.”  
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ANNEX 

 

About the Experimental Drug Development Centre  

 

The Experimental Drug Development Centre (EDDC) is Singapore’s national platform for 

drug discovery and development, formed from the integration of the Experimental 

Therapeutics Centre (ETC), Drug, Discovery and Development (D3), and Experimental 

Biotherapeutics Centre (EBC) in 2019. EDDC aims to develop therapeutics and diagnostics 

that save and improve the lives of patients in Singapore, Asia and around the world. Hosted 

by the Agency for Science, Technology and Research (A*STAR), EDDC works 

collaboratively with public sector and industry partners to translate the great science arising 

from Singapore’s biomedical and clinical sciences R&D into innovative healthcare solutions. 

For more information about EDDC, please visit www.a-star.edu.sg/eddc. 

 

 

About A*STAR’s Bioprocessing Technology Institute  

Bioprocessing Technology Institute (BTI) is a research institute under A*STAR. Established in 
1990, BTI is positioned as Singapore's pillar of research and development for the 
biomanufacturing sector. BTI's core capabilities span across the bioprocessing value chain, 
largely comprising Product Innovation, Cell Line Development, Media Development, 
Downstream Processing, Process Development and Scale-up, and Analytical Science & 
Technologies. Through strategic partnerships and application-driven research, BTI seeks to 
create value and impact in product markets including biologics, cell and gene therapy, 
exosomes, vaccines, engineered tissues, process analytical technologies and cell culture 
systems. For more information on BTI, visit www.a-star.edu.sg/bti. 
 

 

About A*STAR’s Institute of Molecular and Cell Biology  

The vision of Institute of Molecular and Cell Biology (IMCB) is to be a premier cell and 

molecular biology institute which addresses the mechanistic basis of human diseases, and its 

mission is to conduct cutting-edge discovery research in disease pathways; to groom early 

career researchers to be future leaders in research; and to collaborate with the public sector, 

medical and industry communities for research impact. IMCB plays an important role training 

and recruiting scientific talents and has contributed to the development of other research 

entities in Singapore. Its success in fostering a biomedical research culture in Singapore has 

catalysed Singapore’s transformation into an international hub for biomedical research, 

development and innovation.  

Funded by A*STAR, IMCB’s use-inspired research comprises 4 major programmes: 

Neurometabolism in Health and Diseases; Cancer Signalling and Therapies; Cell Biology 

and Therapies; and Innovative Technologies. IMCB also has two semi-autonomous 

programmes, the Disease Intervention Technology Laboratory (DITL), and the Molecular 

Engineering Laboratory (MEL). IMCB’s technologies and platforms focus on Mouse Models 

of Diseases, Molecular Histopathology, Cellular Microscopy, and Proteomics & 

Metabolomics. For more information about IMCB, please visit www.a-star.edu.sg/imcb. 

 

 

  

http://www.a-star.edu.sg/eddc
http://www.a-star.edu.sg/bti
http://www.a-star.edu.sg/imcb
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About National Cancer Centre Singapore  

The National Cancer Centre Singapore (NCCS) is a leading national and regional tertiary 

cancer centre, with specialists who are experts in treating cancer. NCCS attends to the 

majority of cancer cases in Singapore’s public healthcare sector. In addition to offering 

holistic and multidisciplinary oncology care, our clinicians and scientists collaborate with 

local and international partners to conduct robust, cutting-edge clinical and translational 

research. To achieve the vision of being a global leading cancer centre, NCCS offers world- 

class care and shares its depth of experience and expertise by training local and overseas 

medical professionals. 

To meet growing needs, the new NCCS building with increased capacity and expanded 

facilities dedicated to cancer care, rehabilitation, research and education will be operational 

in 2023. To give patients the best treatment outcomes, the new NCCS will offer access to 

advanced and innovative treatment such as proton therapy at the new Goh Cheng Liang 

Proton Therapy Centre.  For more information, please visit: www.nccs.com.sg 

 

About National University Cancer Institute, Singapore  

The National University Cancer Institute, Singapore (NCIS) is a national specialist centre 
under the National University Health System (NUHS) and is the only public cancer centre in 
Singapore that treats both paediatric and adult cancers in one facility. NCIS (n-sis) offers a 
broad spectrum of cancer care and management from screening, diagnosis and treatment, 
to rehabilitation, palliative and long-term care. NCIS’s strength lies in the multi-disciplinary 
approach taken by our clinician-scientists and clinician-investigators to develop a 
comprehensive and personalised plan for each cancer patient.  

 
NCIS cancer services span across several acute hospitals: NCIS @ National University 

Hospital, NCIS @ Ng Teng Fong General Hospital, NCIS @ Alexandra Hospital, and the 

NCIS Radiation Therapy Centre @ Tan Tock Seng Hospital. We also deliver a range of 

cancer services for our patients’ convenience at satellite clinics in the community, as well as 

in the comfort of their homes. For more information, please visit www.ncis.com.sg. 

  

http://www.nccs.com.sg/
http://www.ncis.com.sg/


 
 

7 
 

Images available: 

The team from A*STAR's BTI and IMBC, EDDC, NCCS and NCIS involved in the 

development of EBC-129 and the test to be used for patient selection, as well as the clinical 

trial for EBC-129. 

 

 

 

 


