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Persister cells: From Tolerance to Resistance
Well described in context of tyrosine kinase inhibitors.

Do similar immunotherapy persister cells (IPCs) exist in context of PD-1 blockade?

Ref: Vallette et al. Biochem Pharmacol. 2019
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Profiling transcriptional signature of anti-PD-1 resistant cells

Ref: Jenkins et al (Barbie DA), Cancer Discovery, 2018
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Bulk RNA-sequencing of anti-PD-1 resistant cells reveals a 
distinct transcriptional signature
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Single RNA-sequencing of anti-PD-1 resistant cells reveals 
four distinct clusters
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Single-cell RNA-sequencing of anti-PD-1 resistant cells uncovers 
a ‘stem cell-like persister’ phenotype and markers of IPCs
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Sca-1+ cell sub-population pre-exists in syngeneic cancer models, 
with differential effects of IL-6 versus TNF-α stimulation
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Ref: 
Manguso et al, Nature 2017; 
Vredevoogd et al, Cell 2019.
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In vivo evaluation of combination of PD-1 blockade 
with Birc2/3 antagonist LCL161

Presented by Kartik Sehgal, MD

(0/11 CR)

(2/11 CR)

(1/10 CR)

(7/11 CR)

(1/8 CR)

(1/8 CR)
(1/7 CR)

(4/8 CR)
1 week 
Tumor 

evaluation
Survival endpoint

• Tumor volume 
reaches 1000 mm3

• Death from any 
cause

0 4
~100 mm3

Days post implant

10

Tumor implant

7 13

Weekly 
Treatments 

x 3 - 4
Anti-PD-1

LCL-161

LCL161 + Anti-PD-1

Isotype + vehicle
0

100

50

0 20 40 60
Days post implant

Pe
rc

en
t s

ur
vi

va
l

* *

***

MC38 tumors

ns

0

100

50

0 20 40 60
Days post implant

Pe
rc

en
t s

ur
vi

va
l

80

CT26 tumors

CR = Complete 
Response



Snai1 expression is a human marker for IPCs
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Ref: 
Riaz et al, Cell 2017;

Gurjao et al, Cancer Immunol Res 2019.



Conclusions

• Functional single-cell RNA sequencing of ex vivo anti-PD-1 blockade uncovers immunotherapy persister cells (IPCs).

• Stem cell antigen-1 (Sca-1) and Snai1 identify IPCs which exhibit a ‘stem-like phenotype’.

• Balance between IL-6 and TNF-α influences expansion of IPCs.

• Birc2/3 degradation markedly reduces IPCs and improves durable anti-PD-1 responses in vivo.

• Snai1 is a marker of immunotherapy persister cells that merits further evaluation as a biomarker.

Full Article available now at: https://www.jci.org/articles/view/135038

Immunotherapy Persister cells, marked by Snai1 and Sca-1, represent a stem-like cancer 
cell subpopulation with therapeutic vulnerabilities to augment PD-1 blockade
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