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From Discovery to Patient Care 
 

The Robert and Renée Belfer Center for Applied Cancer Science is a world-

class research center within Dana-Farber Cancer Institute, dedicated to 

transforming scientific discoveries into lifesaving cancer therapies. By 

bridging the gap between academic research and industry development, the 

Belfer Center accelerates the creation of innovative treatments that improve 

patient outcomes and address the most pressing challenges in oncology. 

 

Under the leadership of Pasi Jänne, MD, PhD, David Barbie, MD, and 

Cloud Paweletz, PhD, the Belfer Center combines cutting-edge 

technologies, state-of-the-art facilities, and a team of leading scientists to 

tackle the most complex challenges in cancer research. Recognized for its 

expertise in translational research, the Belfer Center focuses on high-impact 

areas such as immuno-oncology, drug resistance, novel target discovery, 

and blood-based biomarkers. Through strategic collaborations with 

pharmaceutical and biotechnology companies, as well as academic 

physician-scientists, the Belfer Center has advanced groundbreaking 

therapies, many of which are now in clinical trials. All of these efforts are 

driven by the team’s shared commitment to delivering hope and healing to 

patients worldwide. 

 

This report highlights the Belfer Center’s achievements over the past year, 
including key collaborations, research breakthroughs, and contributions to 

the global fight against cancer. Thank you for your support, which is helping 

to shape the future of cancer treatment today. 

 

Partnering With Industry 
 

The Belfer Center partners with pharmaceutical and biotechnology 

companies to transform scientific breakthroughs into innovative therapies. By 

merging cutting-edge research with industry expertise, these collaborations 

aim to fast-track the development of new treatments for challenging cancers, 

showcasing the power of science and industry working together to improve 

patient outcomes. 

 

SERUM DETECT 

 

Patrick Lizotte, PhD, Raphael Bueno, MD, and their colleagues at Serum 

Detect collaborated to develop a new method to detect early stage lung 

cancer. Current blood tests, known as liquid biopsies, often miss early stage 
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cancers because they rely on detecting tiny amounts of circulating tumor 

DNA (ctDNA) or proteins in the blood, which are harder to find when tumors 

are small. 

 

Instead of focusing on the tumor itself, the researchers examined how the 

immune system responds to cancer. The team analyzed T-cell receptors 

(TCRs) in blood samples from 463 lung cancer patients (most with early 

stage disease) and 587 individuals without cancer. Using a technique called 

TCR repertoire sequencing, they grouped similar TCRs into clusters, called 

repertoire functional units (RFUs), and identified 327 RFUs associated with 

cancer. 

 

A computer model showed that these cancer-linked RFUs could identify 

nearly half of early stage lung cancer cases with 80% accuracy. When 

combined with existing blood tests, this new method improved early cancer 

detection by almost 20%, making it a powerful addition to current screening 

tools. The researchers also investigated why these RFUs are linked to 

cancer and found that many cancer-associated TCRs were connected to 

specific immune system proteins, called HLA, which indirectly help to trigger 

the body’s immune response. Other TCRs were found to target tumor-related 

proteins. 

 

This research, published in the July 2025 issue of NPJ Precision Oncology, 

highlights the potential of TCR repertoire sequencing to enhance early 

cancer detection. If successful, this approach could save lives by catching 

lung cancer earlier and could someday be adapted to detect other types of 

cancer as well. 

 

PFIZER 

 

Elena Ivanova, PhD, Kartik Sehgal, MD, and their collaborators at Pfizer 

are advancing cancer drug testing using innovative lab-grown tumor models 

called patient-derived organotypic tumor spheroids (PDOTS), which can be 

generated in just a few days. Notably, these models allow researchers to 

study how tumors respond to treatments in a way that closely mimics what 

happens in the body. 

 

Pfizer is leveraging this technology to evaluate its pipeline of antibody-drug 

conjugates (ADCs), which are specialized cancer drugs designed to deliver 

chemotherapy directly to tumor cells. ADCs are particularly effective when 

combined with immune checkpoint inhibitors, a type of therapy that helps the 

immune system recognize and attack cancer. Using PDOTS, the team will 

ctDNA (circulating tumor 

DNA) refers to tiny 

fragments of DNA shed by 

tumors into the 

bloodstream. 

T-cell receptors (TCRs) 

are proteins on the surface 

of T cells that detect 

antigens, which are 

molecules from pathogens, 

cancer cells, or other 

harmful substances, to help 

the immune system 

recognize and respond to 

threats. 
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test the effectiveness of ADCs alone and in combination with checkpoint 

inhibitors in models of melanoma and head and neck squamous cell 

carcinoma (HNSCC). They will assess how well the drugs kill cancer cells, 

whether the drugs target the correct molecules, and how the immune system 

responds to treatment. 

 

If successful in the lab, the researchers plan to treat patients with the same 

drugs to determine if their tumors respond similarly. This collaboration has 

the potential to accelerate drug development, enable physician-scientists to 

test treatments more efficiently and accurately, and bring innovative cancer 

therapies to patients faster than ever before. 

 

AMGEN 

 

Andrew Aguirre, MD, PhD, Prafulla Gokhale, PhD, and their collaborators 

at Amgen are conducting a study to uncover why some pancreatic and 

colorectal cancers respond to KRAS-targeting drugs while others do not. 

Amgen has developed the KRAS G12x inhibitor, a drug designed to block 

cancer-driving KRAS mutations, but not all cancers with these mutations 

respond to treatment—and the team is determined to discover why. 

 

Using a biobank of 65 patient-derived organoids (PDOs)—miniature, lab-

grown versions of tumors—from patients with pancreatic ductal 

adenocarcinoma and colorectal cancer, the researchers are currently treating 

the organoids with different doses of the drug. Their goal is to measure how 

well the drug stops tumor growth and kills cancer cells. By comparing the 

results, the team aims to identify patterns that explain why some tumors are 

sensitive to the drug while others are resistant. To better understand these 

patterns, the researchers are also analyzing the genetic and molecular 

features of the organoids and using statistical tests to identify traits that could 

help predict tumor response.  

 

Building on this work, the team plans to conduct a second phase of the 

study, testing the drug in organoid-derived xenografts (ODXs) to examine 

how the drug works in a more complex biological environment. These 

organoids will represent a range of drug sensitivities, including tumors that 

are untreated as well as those previously exposed to chemotherapy. 

 

Through this research, the team hopes to identify biomarkers that can guide 

the use of KRAS inhibitors in clinical trials. By determining which patients are 

most likely to benefit from these drugs, the team aims to improve treatment 

Biomarkers are 

measurable indicators, 

such as genetic mutations 

or protein levels, that help 

predict how a patient’s 
cancer will respond to a 

specific treatment. 

Organoid-derived 

xenografts (ODXs) are 

created by transplanting 

PDOs into animal models, 

typically mice, to study how 

tumors grow and respond 

to treatments in a living 

system. 
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strategies for pancreatic and colorectal cancers, which remain among the 

most challenging cancers to treat. 

 

ABBVIE 

 

Ivanova and Rebecca Porter, MD, PhD, along with their colleagues at 

AbbVie, are working to develop better treatment options for endometrial 

cancer, the most common gynecologic cancer in the United States. While 

most patients with endometrial cancer are diagnosed at an early stage, when 

survival rates exceed 90%, outcomes are significantly worse for those with 

advanced or metastatic disease, with five-year survival rates dropping to 

69% and less than 20%, respectively. Black female patients are 

disproportionately diagnosed at later stages and experience poorer 

outcomes compared to white female patients. Beyond the limited therapies 

currently available, there are no established treatments for advanced 

disease, underscoring the urgent need for innovative approaches. 

 

One promising target is folate receptor alpha (FRα), a protein that is 

overexpressed in several cancers, including endometrial cancer, and is 

associated with worse outcomes. IMGN151, a next-generation ADC, is 

designed to target FRα, even in tumors with low or medium levels of FRα 
expression. Preclinical studies have shown that IMGN151 has strong anti-

tumor activity across a range of FRα expression levels. The team is now 

leading a phase I clinical trial to evaluate the drug’s safety and efficacy in 

patients with recurrent endometrial and ovarian cancers. 

 

By identifying which patients are most likely to benefit from FRα-targeted 

therapies, the investigators aim to improve treatment options for those with 

advanced or recurrent endometrial cancer. If successful, IMGN151 could 

provide a new, more effective treatment option, addressing an urgent unmet 

need for this patient population. 

 

Dana-Farber Collaborations 

 
TARGETING BCL-XL 

 

Elizabeth Stover, MD, PhD, Ursula Matulonis, MD, Joyce Liu, MD, MPH, 

and Ivanova are developing new treatment strategies for ovarian clear cell 

carcinoma (OCCC), a rare and aggressive form of ovarian cancer that is 

often resistant to standard platinum-based chemotherapy. 
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The team discovered that targeting BCL-XL, a protein that helps cancer cells 

evade cell death, could be a promising therapeutic approach. To advance 

this research, the team developed two PDO models of OCCC using tumor 

samples from two patients with recurrent OCCC. These models were used to 

test potential treatments, including standard chemotherapy drugs, a BCL-XL 

inhibitor, and a novel BCL-XL degrader. The combination of the BCL-XL 

degrader and the chemotherapy drug paclitaxel was particularly effective, 

eliminating nearly all cancer cells, suggesting it could be a promising 

treatment strategy. 

 

Building on these findings, a phase Ib trial for the combination of the BCL-XL 

degrader and paclitaxel in platinum-resistant ovarian cancer, including 

OCCC, opened in July 2025. This ongoing clinical trial represents an 

important step toward translating these findings into improved treatment 

options for patients with this aggressive cancer. 

 

DEVELOPING VACCINE THERAPY FOR LUNG CANCER 

 

Alice Shaw, MD, PhD, and her colleagues at Boston Children’s Hospital are 
developing a therapeutic vaccine for advanced ALK-rearranged (ALK+) non-

small cell lung cancer (NSCLC). ALK+ NSCLC is a subtype of lung cancer 

driven by genetic mutations in the ALK gene, which is found only in cancer 

cells, making it an ideal target for immunotherapy. 

 

While ALK-targeting tyrosine kinase inhibitors (TKIs) are initially effective 

against NSCLC, treatment options are limited once resistance develops. To 

address this challenge, the team is creating a novel immunotherapy that 

uses engineered immune cells, called ALK.TCR-T cells. These engineered 

immune cells are designed to recognize and attack cancer cells expressing 

the ALK protein and a specific genetic marker, HLA-B*07:02.  

 

The investigators used two patient-derived xenograft (PDX) models from 

the Belfer Center and found that both models expressed HLA-B*07:02 and 

ALK, key markers that make them suitable for testing the vaccine’s 
effectiveness. While the presence of HLA-B*07:02 has been verified, further 

analysis is underway to confirm the presentation of ALK peptides—specific 

fragments of the ALK protein that are displayed on the surface of cancer cells 

and recognized by the immune system. Confirming peptide presentation is a 

critical step to ensure the engineered immune cells can effectively target and 

attack the cancer cells. The team is currently optimizing these models for 

future studies, and their findings could guide the next steps in the 

development of the ALK vaccine. 

Patient-derived xenograft 

(PDX) models are created 

by directly transplanting 

tumor cells or tissue from a 

patient into an animal 

model, typically a mouse. 

These models preserve the 

genetic and molecular 

features of the original 

tumor, allowing 

researchers to study 

cancer progression and 

test therapies in a living 

system that closely mimics 

the patient’s tumor 
environment. 

ALK (anaplastic 

lymphoma kinase) is a 

gene that produces a 

protein involved in cell 

growth. In ALK+ NSCLC, 

genetic changes cause the 

ALK protein to become 

overactive, driving cancer 

growth. 
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If successful, this approach could provide a much-needed treatment option 

for patients with advanced TKI-resistant ALK+ NSCLC, improving both 

survival and quality of life. 

 

Publications 

 

Over the past year, Belfer Center investigators have contributed to advancing 

cancer research through publications in leading scientific journals. Below is a 

selection of studies that showcase their key discoveries and progress in the 

field. 

 

• Somatic Activating ESR1 Mutation in an Aggressive 

Prolactinoma: In collaboration with Paweletz, researchers identified a 

genetic mutation in an aggressive prolactinoma, a type of tumor in the 

pituitary gland, which made the tumor resistant to standard 

treatments. However, a targeted therapy called elacestrant, which 

blocks the tumor’s estrogen signals, successfully slowed tumor growth 
and reduced hormone levels. These findings underscore the 

importance of genetic testing in guiding treatment for challenging 

prolactinomas. 

• Round-Robin Comparison of RET Rearrangement Detection in 

ctDNA: In collaboration with Jänne, researchers tested three different 

next-generation sequencing methods for detecting genetic mutations 

called RET rearrangements in blood samples from patients with 

NSCLC. The results showed that the accuracy of these methods 

varied, but combining ctDNA analysis with tissue testing improved the 

ability to locate these mutations. These findings highlight the need to 

improve ctDNA tests to make them more accurate for clinical use. 

• Eradicating Drug-Tolerant Persister Cells in EGFR-Mutated 

NSCLC by Targeting TROP2 with CAR T Therapy: In collaboration 

with Barbie, Jänne, Paweletz, and Eric Smith, MD, PhD, the team 

focused on eliminating drug-tolerant persister (DTP) cells in EGFR-

mutated NSCLC. These rare cancer cells survive targeted therapies, 

such as EGFR inhibitors, and are a major cause of treatment 

resistance and relapse. The researchers discovered that DTP cells 

produce high levels of a protein called TROP2, which can be targeted 

with ADCs. While ADCs modestly delayed tumor recurrence, the team 

developed a more powerful approach by engineering CAR T cells to 

recognize and destroy TROP2-expressing cancer cells. 

Drug-tolerant persister 

(DTP) cells are a small 

population of cancer cells 

that survive initial treatment 

with targeted therapies or 

chemotherapy by entering 

a temporary drug-tolerant 

state. These cells can lead 

to treatment resistance and 

disease relapse, making 

them a critical focus for 

developing more effective 

cancer therapies. 

 

Eric Smith, MD, PhD 
Director of Translational 

Research, Immune Effector 
Cell Therapies 

 

https://academic.oup.com/jcem/article-abstract/110/4/1166/7750139?redirectedFrom=fulltext
https://aacrjournals.org/clincancerres/article/31/12/2406/762769/Round-Robin-Comparison-of-RET-Rearrangement
https://academic.oup.com/jcem/article-abstract/110/4/1166/7750139?redirectedFrom=fulltext
https://aacrjournals.org/clincancerres/article/31/12/2406/762769/Round-Robin-Comparison-of-RET-Rearrangement
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In preclinical studies, the CAR T cells not only eliminated DTP cells in 

the lab but also achieved long-term remission in animal models, 

significantly outperforming existing therapies. These findings highlight 

the potential of CAR T-cell therapy to overcome resistance in EGFR-

driven cancers and improve patient outcomes. 

• Mutations and Translocations Associated with Venetoclax 

Resistance in Chronic Lymphocytic Leukemia: In collaboration 

with Jennifer R. Brown, MD, PhD, researchers explored why some 

chronic lymphocytic leukemia (CLL) patients stop responding to the 

drug venetoclax. Brown and her team found that specific genetic 

changes, including mutations in the BCL2 gene and increases in 

MCL1 levels, can cause treatment resistance. These findings help 

explain how resistance develops and point to new ways to make 

venetoclax more effective for CLL patients. 

• Discovery of BMS-986408, a Dual DGKα and DGKζ Inhibitor for 
Immunotherapy: In collaboration with Barbie and Paweletz, 

researchers discovered BMS-986408, a new drug designed to boost 

T-cell responses in cancer immunotherapy. The drug improved the 

efficacy of existing treatments like PD-1 checkpoint inhibitors and CAR 

T-cell therapy in preclinical models by overcoming immune 

suppression and improving tumor control. These findings suggest that 

BMS-986408 could become a valuable new option in cancer 

immunotherapy and warrant further testing in clinical trials. 

• Immune Targeting of Triple-Negative Breast Cancer with a STING 

Agonist-CAR T Cell Platform: In collaboration with Barbie, Paweletz, 

and Smith, the team developed a new approach to treating triple-

negative breast cancer (TNBC), a challenging form of breast cancer. 

The study combined two therapies: STING agonists, which activate 

the immune system, and CAR T cells, which are engineered immune 

cells designed to attack cancer. This combination successfully 

eliminated tumors in lab studies, and the findings reveal a promising 

strategy for treating TNBC and other solid tumors. 

• The USP1 Inhibitor KSQ-4279 Overcomes PARP Inhibitor 

Resistance in DNA Repair-Deficient Tumors: In collaboration with 

Matulonis and Liu, the researchers discovered that blocking a protein 

called USP1 with the drug KSQ-4279 helped overcome resistance to 

PARP inhibitors, a widely used treatment for DNA repair-deficient 

cancers such as ovarian and breast cancers. These findings provide 

strong support for the clinical development of USP1 inhibitors as a 

strategy to improve outcomes for patients. 

Jennifer R. Brown, MD, PhD 

Director, Chronic Lymphocytic 

Leukemia (CLL) Center 

 

https://aacrjournals.org/cancerdiscovery/article-abstract/doi/10.1158/2159-8290.CD-24-1515/763959/Eradicating-Drug-Tolerant-Persister-Cells-in-EGFR?redirectedFrom=fulltext
https://www.nature.com/articles/s41375-025-02611-9
https://aacrjournals.org/cancerimmunolres/article/doi/10.1158/2326-6066.CIR-25-0156/764018/Discovery-of-BMS-986408-a-First-In-Class-Dual-DGK
https://www.sciencedirect.com/science/article/pii/S266637912500271X?via%3Dihub
https://aacrjournals.org/cancerres/article/84/20/3419/749072/The-USP1-Inhibitor-KSQ-4279-Overcomes-PARP
https://aacrjournals.org/cancerdiscovery/article-abstract/doi/10.1158/2159-8290.CD-24-1515/763959/Eradicating-Drug-Tolerant-Persister-Cells-in-EGFR?redirectedFrom=fulltext
https://www.nature.com/articles/s41375-025-02611-9
https://aacrjournals.org/cancerimmunolres/article/doi/10.1158/2326-6066.CIR-25-0156/764018/Discovery-of-BMS-986408-a-First-In-Class-Dual-DGK
https://www.sciencedirect.com/science/article/pii/S266637912500271X?via%3Dihub
https://aacrjournals.org/cancerres/article/84/20/3419/749072/The-USP1-Inhibitor-KSQ-4279-Overcomes-PARP
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• Phase I Clinical Trial of Ficerafusp Alfa (BCA101) in Advanced 

Solid Tumors: In collaboration with Glenn Hanna, MD, the team led 

a phase I trial to evaluate the safety and efficacy of the drug ficerafusp 

alfa. The treatment was tested alone and in combination with 

pembrolizumab, an immunotherapy, in patients with advanced solid 

tumors. The therapy was well-tolerated and showed promising results, 

including responses in patients whose cancers had not responded to 

other treatments. These findings support further research on 

ficerafusp alfa as part of combination immunotherapy. 

 

Talks and Presentations 

 

AACR 2025 ANNUAL MEETING 

 

The American Association for Cancer Research (AACR) 2025 Annual 

Meeting took place in Chicago, Illinois, from April 25 to April 30. Belfer Center 

investigators, led by Stover and her team, presented research on combining 

a BCL-XL degrader with paclitaxel, which showed promising results in 

eliminating cancer cells. (For more details, see page 5.) 

 

ASCO 2025 ANNUAL MEETING 

 

The American Society of Clinical Oncology (ASCO) 2025 Annual Meeting 

was held in Chicago, Illinois, from May 30 to June 3. Belfer Center 

investigators shared two important studies: 

 

• The EQUAL Study: Narjust Florez, MD, and colleagues presented 

research on a new blood test designed to detect EGFR mutations, 

which are common in certain lung cancers. This test aims to improve 

early detection in underserved groups, such as East Asian and 

Hispanic women, who are at high risk for lung cancer but are not 

eligible for routine screening. 

• Plasma-Guided Chemo-immunotherapy for Lung Cancer: Julia 

Rotow, MD, and her team presented their study on using blood tests 

to measure ctDNA to guide treatment for advanced lung cancer. This 

method allowed physicians to adjust therapy based on the cancer’s 
response, resulting in improved outcomes and fewer side effects. 

 

These presentations highlight the Belfer Center’s commitment to advancing 

cancer research and finding innovative solutions to improve patient care. 

 

Glenn Hanna, MD 
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Director, Center for Salivary 
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https://aacrjournals.org/clincancerres/article/doi/10.1158/1078-0432.CCR-25-0100/763868/Phase-I-Clinical-Trial-of-the-Bifunctional-EGFR
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Awards and Accolades 

 

BARBIE APPOINTED TO THE JANE RODGERS CHAIR 

 

We are proud to announce that Barbie has been named the inaugural 

incumbent of the Jane Rodgers Chair at Dana-Farber. This newly endowed 

chair will ensure that future patients benefit from both scientific progress and 

the compassionate, expert care that defines Dana-Farber. Barbie’s 
appointment reflects his outstanding contributions to the field of thoracic 

oncology and his dedication to improving outcomes for patients with lung 

cancer. 

 

TEAM SCIENCE AWARD  
 

Barbie and his team have been awarded the 2024 Team Science Award on 

Advancing Therapies Towards Curing Oncogene-Driven Lung Cancers. This 

prestigious four-year award recognizes their groundbreaking efforts to 

address one of the biggest challenges in advanced lung cancer: treatment 

resistance. By focusing on innovative strategies to prevent cancer from 

returning after initial therapies, their work aims to improve outcomes for 

patients with limited options, particularly those with EGFR-mutated NSCLC. 

 

This collaborative project brings together leading researchers from Dana-

Farber Cancer Institute, Massachusetts General Hospital, and the Japanese 

Foundation for Cancer Research. By combining expertise and cutting-edge 

approaches, the team is working to develop safer, more effective treatments 

that could rapidly move into clinical trials. Their efforts have the potential to 

transform care for patients with resistant lung cancers and bring the field 

closer to achieving long-term cures. 

 

The Impact of Your Philanthropy 
 
Your commitment fuels the Belfer Center’s ability to pursue bold, high-impact 

research that transforms scientific discoveries into real-world solutions for 

patients. By investing in cutting-edge technologies, fostering innovative 

collaborations, and supporting the brightest minds in cancer science, you are 

helping to accelerate the development of lifesaving therapies and bring hope 

to those facing cancer. Thank you for your unwavering partnership in this 

vital work. With your continued support, we will push the boundaries of what 

is possible and bring new hope to patients worldwide. 

 
Report written by Samantha L. Schwartz, PhD. 
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