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2016 Nobel Prize

For Cancer Therapy by Inhibition of 
Negative Immune Regulation

Jim Allison and Tasuku Honjo





‘Why T Cells Fail’ Project

- Overcoming two obstacles to understanding T cell dysfunction.
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CD8 T Cells Within Tumors Make Anti-Tumor Cytokines
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Identification Differentially-Expressed Genes
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Oregon Pancreatic Tissue Registry







Surgical Samples Used to Create Cancer Cell Lines



XenograftsCell Lines

Successfully Validated (16) Successfully Validated (16)

Failed Validation (22) Failed Validation (2)

Cell Line Validation: Tumor Mutation Profile



Adapted from Langer et al, Yang et al., van der Woude et al.
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3D Tumor Bioprinting – Dense Tissues, Self-Organizing
Endothelial Structures

Langer et al, Cell Reports, 2019
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Cyclic Immunofluorescence

Eng et al., Meth Mol Biol, 2020



Day 5 - Untreated
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Cyclic Immunofluorescence - Multiple Uses

Eng et al., Meth Mol Biol, 2020



What Can We Learn from 3D Bioprinting?

Hypothesis 1: Tumor cells and stromal cells, within a 3D bioprint, will be much more similar 
to cells within a tumor, compared to cells cultured in 2D.

Hypothesis 2: Tumor cells that are growing within a 3D bioprint, when treated with 
cobimetinib (MEKi) and/or olaparib (PARPi), will best model the drug response occurring in 
treated patients (compared to 2D cultures or PDX mice). 

Hypothesis 3: Innate immune cells (monocytes), when incorporated into a 3D bioprint, will 
be useful for identifying mechanisms of macrophage polarization.

Hypothesis 4: T cells from a syngeneic donor will be useful for determining mechanisms that 
prevent T cell infiltration, and determining mechanisms of T cell dysfunction.



Adapted from Langer et al, Yang et al., van der Woude et al.
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Potential for Success   Potential to Really Struggle
Focused on big picture  Focused on the big picture

Attention to detail    Attention to detail 

Persistence !!!



Cross-Core Projects – Lessons Learned

Coordinating schedules is really difficult.

Practice the individual steps (once or twice).
 - Think about the protocol in modules (mouse, flow, RNA, etc.)
 - How long should this module take?
 - What yields are likely?

But you won’t figure out all the problems until you go for it.
 - Ahh, the media becomes alkaline while sitting during sort.

Assume it’s not going to work until the 2nd or 3rd try.

Create off-ramps (save $).

Who is going to analyze the data??? What will the figure look like?
 - Tell everyone what you expect to happen.
 - They may know where the failure points are.

Chris Harrington is really patient.




