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Course structure
In-person activities: 

• Session 1 – Introduction to course and basic techniques applied in basic cancer research

• Session 2 – Paper discussion
• Session 3 – Paper discussion

• Session 4 – Paper discussion

• Session 5 – Guided live research 

  activity

 

-    Explanation of the question under research - why on earth did they decide to do this?

- Discussion figure by figure – is this paper not as good as authors think?: 

- What is the point of each figure/panel?

- Are there any missing experimental conditions?

- Are results interpretable?

- Do the results support the conclusions by the authors?

- Would you have done anything differently?

- Are there any missing experiments?

- What are the limitations of the work?

- What experiments could be done as a follow-up to the paper?

+ Presentations!!
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Dealing with cancer



Cancer 101: Why do we study cancer?
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National Vital Statistics Reports Volume 73, Number 4 April 8 , 2024 Death Leading Causes for  2021

NCHS Data Br ief, Number 492, December 2023



Boire, A., Burke, K., Cox, T.R. et al. Why do 

patients with cancer die?. Nat Rev Cancer 24, 

578–589 (2024).

Cancer 101: Cancer diagnosis and mortality
Incidence

Deaths

2 types of treatment:

- Local

- Systemic
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Surgery, the first cancer treatment

A series of conceptual and technological advances facilitated the development of surgery

AntisepsisAsepsis Anesthesia
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Surgery: The first cures, yet too little and too much

Radical mastectomy for the treatment of breast cancer

Extended radical mastectomy

Radical mastectomy was 

both too much and too 

little: too much for small 

tumors and too little for 

large tumors that had 

already metastasized.
DeVita VT Jr, Rosenberg SA. Two hundred years of 

cancer research. N Engl J Med. 2012;366(23):2207-

2214. doi:10.1056/NEJMra1204479

“In God we trust, all others must have data.” Bernard Fisher, M.D.
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Second generation cancer treatments: Radiation therapy

Marie and Pierre Curie discover Radium in 1898 

Cobalt accelerators

In 1928, head and neck 

cancers could be cured 
by fractionated 

radiation treatments

Yet, there is only so much that 

can be controlled using surgery 

and radiation

I-131
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Chemical warfare: The origins of chemotherapy

The occurrence of what he interpreted as an "acceleration phenomenon" in the leukemic process as seen in 
the marrow and viscera of children with acute leukemia treated by the injection of folic acid conjugates1 — 
pteroyltriglutamic acid (teropterin) and pteroyldiglutamic acid (diopterin) — and an experience gained from 
studies on folic acid deficiency suggested to Farber that folic acid antagonists might be of value in the 
treatment of patients with acute leukemia.2 Post-mortem studies of leukemic infiltrates of the bone marrow 
and viscera in patients treated with folic acid conjugates were regarded by Farber as evidences of an 
acceleration of the leukemic processes to a degree not encountered in his experience with some 200 post-
mortem examinations on children with acute leukemia not so treated. It appeared worth while, therefore, to 
ascertain if this acceleration phenomenon could be employed to advantage either by radiation or nitrogen 
mustard therapy after pretreatment with folic acid conjugates or by the administration of antagonists to folic 
acid.2 A series of folic acid antagonists was made available by Dr. Y. Subbarow and his colleagues.3–5  Farber et 
al. NEJM 1948

https://www.nejm.org/doi/full/10.1056/nejm194806032382301#core-r001
https://www.nejm.org/doi/full/10.1056/nejm194806032382301#core-r002
https://www.nejm.org/doi/full/10.1056/nejm194806032382301#core-r002
https://www.nejm.org/doi/full/10.1056/nejm194806032382301#core-r003
https://www.nejm.org/doi/full/10.1056/nejm194806032382301#core-r003
https://www.nejm.org/doi/full/10.1056/nejm194806032382301#core-r003
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Combination chemotherapy cures pediatric leukemia and 
Hodgkin’s lymphoma

Emil Frei e t al. B lood 1965
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Yet, chemotherapy acceptance was hard

…developed by the NCI but was performed under 
contract with the Milan Cancer Institute, despite 
large populations of patients with operable 
breast cancer in the United States, because no 
major U.S. center was willing to test 
combination chemotherapy as an adjuvant…

The results of both studies were positive, and the 
race was on. By 1991, thanks to the availability 
of multiple effective chemotherapeutic agents 
and hormone treatments, improved diagnostic 
tools for early diagnosis, and intelligently 
designed clinical trials, the rate of death from 
breast cancer began to fall, a trend that has 
continued.
DeVita VT Jr, Rosenberg SA. Two hundred years of cancer research. N Engl 
J Med. 2012;366(23):2207-2214. doi:10.1056/NEJMra1204479

Bonadonna et al. 1976 NEJM
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The new millennium: Molecular-directed targeted therapies

The sequencing of the human genome and the 

success of Imatinib in CML promised a new era in 

the personalized treatment of cancer
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Hijacking B-cells to fight cancer: Monoclonal Antibodies

Hybridomas to produce monoclonal antibodies Baelga et al. Cancer Research 1998
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Calling a professional: Boosting the immune system to 
fight cancer 

X-ray Films of Multiple 

Pulmonary Nodules (Metastatic 

from Renal-Cell Cancer) before 

(Left) and after (Right) 

Treatment (Patient 21). 
Rosenberg et al. NEJM. 1985

Recombinant IL2

ICB (anti-PD-1 antibodies)

CAR-T

Morgan et al. Science. 2006



Cancer 101: How are we doing so far?

Deaths

“Whether it was Cancer or Alzheimer’s or another condition 
[…] We clearly needed fundamental basic research to 
understand those diseases before we could hope to cure 
them.” — Benno Schmidt 1995

Mary Lasker. Washington Post 1969

Richard Nixon. Rockefeller Research Laboratories, 1971

February 2001

Rüdiger Hehlmann. Innovation in hematology. Perspectives: CML 2016. Haematologica 2016;101(6):657-659

2000’s

2010’s

Robert C et al. N Engl J Med 2015;372:320-330
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Prevention can be as effective or more than treatment to 
improve cancer-related outcomes

DeVi ta VT Jr,  Rosenberg SA.  T wo hundred years of cancer research. N Engl J M ed. 2012;366(23):2207 -2214.  doi:10.1056/NEJMra1204479



Paper discussion



Paper discussion

-    Explanation of the question under research - why did they decide to do this?

- Discussion figure by figure – is this paper not as good as authors think?: 

- What is the point of each figure/panel?

- Are there any missing experimental conditions?

- Are results interpretable?

- Do the results support the conclusions by the authors?

- Would you have done anything differently?

- Are there any missing experiments?

- What are the limitations of the work?

- What experiments could be done as a follow-up to the paper?
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Both intrinsic and extrinsic factors contribute to the 
development of therapy-related myeloid neoplasms.
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Research Question

-    Explanation of the question under research - why did they decide to do this?

“understanding of the processes that drive transformation of certain clones to cancer is limited. Here we study 

this phenomenon in the context of clonal hematopoiesis (CH) and the development of therapy-related myeloid 

neoplasms (tMNs).”

What is the impact of the study?

“A detailed characterization of the genomic landscape of breast cancer metastasis could provide important 

insights including identifying: 

(1) genomic drivers of metastatic disease progression, 

(2) the extent and clinical impact of tumoral heterogeneity, 

(3) the biologic determinants of variable response of individual patients to different therapies, and 

(4) additional potential therapeutic targets.”
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Figure 1
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OR
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Extended Data Figure 1
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Extended Data Figure 2
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Figure 2
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Figure 3
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Figure 4
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Extended Data Figure 4
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Conclusion/Model
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Thanks for your attention!

Any questions?
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