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Using humanized mice to study basic immunology
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Breast cancer subverts dendritic cell maturation to induce Th2 cells promoting 

cancer progression
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IL-1b upregulation in patients breast cancer

correlates with pathogenic cytokine IL-13

Surrounding

tissue
Tumor

Wu et al Cancer Res 2018



IL-1 blockade in  experimental tumors :

Anakinra prevents IL-13 production and breast cancer progression

Block of pro-tumor Th2

cytokines

Increase of anti-tumor Th1

cytokines



Ex vivo DCs

IL1 blockade in patients: Attenuating tumor 

promoting inflammation in breast cancer

Nucleus Cytokeratin CD11c IL1b

Exploratory clinical trial

(IRB 012-099)

Combination of IL-1 blockade with 

chemotherapy in metastatic 

TNBC 

Joyce O’Shaughnessy
Robin Young
Virginia Pascual
Romain Banchereau
Clinical Team
Patients Wu et al. Cancer Res 2018

Blood transcriptome



IL1 Receptor Antagonist 

Controls Transcriptional 

Signature of Inflammation in 

Patients with Metastatic Breast 

Cancer

TGFβ
Cancer cell
IL1β
nuclei



TGF-b

Crosstalk between IL-1b and TGF-b drives pathogenic inflammatory loops in 

breast cancer



Dying cancer cells

Exosomes

Homeostatic turnover

Immune cells

Drugs

Cancer cells Dendritic

cells

Macrophages

ANTIGEN

PRESENTATION

T CELL EXPANSION

ANTIGEN

DEGRADATION

NO T CELLS

Different antigen presenting cells in the tumor 

determine the fate of antigen



Mel 59818

DAPI CD3 CD14 gp100 Mart1

Metastatic melanoma tumors are infiltrated with 

CD14+ cells

Jan Martinek



In vivo models of human myeloid cells 

and human cancer

• MISTRG for the encoded proteins M-CSF (CSF-1), IL-3/GM-CSF, SIRPa and TPO in 

the Rag2-Il2rg- background (Rongvaux, Martinek, Palucka… et al, Nat Biotech 2014).

CSF-1-dependent myeloid compartment

• NSG-SGM3 strain, an immunodeficient strain that expresses transgenes for human 

SCF and GM-CSF/IL-3 (Billerbeck et al., Blood 2011; Coughlan et al., Stem Cells Dev

2016).

CSF-1-independent myeloid compartment

• Other models in works



Autologous in vivo model of human melanoma:

Humanized MISTRG-6 mice efficiently support 
Patient mobilized hematopoietic progenitor cells engraftment

Jan Martinek, Michael Chiorazzi
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MISTRG-6 mice were engrafted with 200k peripheral
blood mobilized hCD34+ cells; engraftment assayed at 9
weeks. PDX cell suspension injected at 9 weeks (1
million cells); tumors collected at 14 weeks.
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The impact of humanized host

on tumor growth Treatment response

UNPUBLISHED

Autologous in vivo model of human melanoma:

Humanized MISTRG-6 mice support 
tumor development and  drug response
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Using humanized mice to study checkpoint inhibitors: 

Pembrolizumab and Cisplatin Inhibit Growth of the breast cancer 

BR1126 PDX Model in Hu-CD34 NSGTM PDX Mice

• HuCD45+ in Hu-NSG mice: 

>25% 

• BR1126 PD-L1 surface 

expression: 56.9%

HLA match

Tumor 1 2 3

BR1126 HLA-C, DPA1 HLA-A,DQA1, DPB1, DPA1 HLA-C, DPA1

CD34+HPC donor

Jim Keck Lab, JAX Sacramento

Wang et al FASEB J 2018



Efficacy Results of Pembrolizumab
+/- Docetaxel on lung cancer LG1306 PDX 

Tumors in Hu-NSGTM Mice 

HLA match

Tumor 1 2

LG1306 HLA-DRB4, DQA1, DQB1 No match

CD34+HPC donor

• Two or more CD34 donors 

• Fresh tumor tissue engraftment

• HuCD45+ more than 20% 

• LG1306 PD-L1 surface expression: 89.1%

Jim Keck Lab, JAX Sacramento

Wang et al FASEB J 2018



Mechanisms: Efficacy of Pembrolizumab Depends on 

Human Immune Cells 

Individual Tumor Volume of LG1306 PDX
in Hu-NSG Mice
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Mechanisms: Efficacy of PD-1 blockade in humanized NSG mice 

bearing breast cancer CDX is CD8+ T Cell Dependent

MDA-MB-231 Tumor Response in
Hu-NSG Mice
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Redistribution of CD8 infiltrate after 

anti PD-1 treatment

DAPI CD8 DAPI CD8

Control Anti PD-1

Jim Keck Lab, JAX Sacramento

Jan Martinek, Palucka Lab, JGM Connecticut

Wang et al FASEB J 2018



Using humanized mice to study checkpoint inhibitors: 

targeting HDAC and PD1

Treatment response in humanized host but not in the 

absence of the human immune system
Combination therapy



Using humanized mice to study mechanisms of action of biologics

CD34+ HPCs humanized mice treated with Ipi

Decreased survival

Increased spleen cellularity Skewed CD4+ T cell cytokines

Enhanced titers of auto-antibodies



Using humanized mice to study mechanisms of toxicity of cell therapies



Using humanized mice to study cancer vaccines

Graham…Yu et al., Vaccine 2016

Mouse #3 Mouse #4
IgG4-FluM1 + 

aCD40

Mouse #1 Mouse #2

CD8 T cell Response in vivo

aCD40-FluM1

Vaccination: aCD40-FluM1  i.v. 

pre post

D1

Peptide plus adjuvant

DC vaccine
DC targeting in vivo



In vivo models of human myeloid cells 

and human cancer

• MISTRG for the encoded proteins M-CSF (CSF-1), IL-3/GM-CSF, SIRPa and TPO in 

the Rag2-Il2rg- background (Rongvaux, Martinek, Palucka… et al, Nat Biotech 2014).

CSF-1-dependent myeloid compartment

• NSG-SGM3 strain, an immunodeficient strain that expresses transgenes for human 

SCF and GM-CSF/IL-3 (Billerbeck et al., Blood 2011; Coughlan et al., Stem Cells Dev

2016).

CSF-1-independent myeloid compartment

• Other models in works



CSF-1 dependent 

myeloid compartment
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Humanized (h)NSG-SGM3 mice display 

macroscopic tumors in visceral organs

Me275 scCD34+ HPCs iv
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Human CD33+ Myeloid Cells Support Melanoma Metastatic 
Colonization of Distant Organs
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Tissue specific composition and transcriptional profiles of pro-

metastatic CD33+ myeloid cells

hSGM3-

CD33+ 

cells
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Emerging Model for Human 

Immunotherapy

Human

Human in-mouse

Genomic engineering
Cell transplant

Tissue transplant

Novel targets
Novel drugs

Novel biomarkers
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