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Use the simplest method and 
technology to address the most 
complex cross-functional issues

Think Big

1.Balance is the key to life: 
Immune imbalance in the tumor 
microenvironment.
2. Oncogenesis model
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Impact of immune imbalances in the 
human tumor microenvironment

Immune imbalances: 
Inhibitory and stimulatory B7 family members
APC subsets
Effector and regulatory T cell subsets 



Inhibitory and stimulatory B7 imbalance
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Nat Med, 2003, 2004; J Exp Med, 2006, Cancer Res, 2003-2011



APC subset imbalance

Tumor microenvironment

MDC

Tumor immunity

PDC, MDSC, immature DC

Potent IL-12, Th-1 polarization, 
TAA-specific effector memory CTL

No IL-12, Th-2 polarization,
TAA-specific IL10+ central  

memory CD8+ T cells?

Nat Med, 2001, 2003, 2004; J Exp Med, 2006, 
J Immunol, 2002-2011; Cancer Res, 2003-2011



T cell subset imbalance

Tumor microenvironment

Effector T cells

Tumor immunity

Regulatory T cells

Effector CTL
Efector CD4+ T cells including 

Th17

IL10+CD8+ suppressive T cells
CD4+CD25+ suppressive T 

cells

Nat Med, 2003, 2004, 2007, 2012; Science Translational Medicine, 2011;
Blood, 2006, 2009, 2011; J Immunol, 2002-2011; Cancer Res, 2003-2012; 
Oncolimmune, 2012
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I. Th17 stemness and cancer

II. MDSC, microRNA and 
cancer stemness



I. Th17 stemness and mechanisms

a. Th17 cells: a minor population
b. GVHD, autoimmunity, tumor immunity

Forever Seventeen

It is that quality possessed by some 
which draws all others with its 
magnetic force ---- Elinor Glyn
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Polyfunctionality of Th17 cells in human cancer
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Stem cell, anti-apoptosis, and Notch genes

C
on

tro
l

C
on

tro
l

0.4

0.3

0.2

0.1

0

Th
17

*

B
C

LX
L

re
la

tiv
e 

ex
pr

es
si

on

0.25

0.20

0.15

0.10

0.05

0

Th
17

*

B
C

L2
re

la
tiv

e 
ex

pr
es

si
on



Proliferative self-renewal
Apoptosis resistance
Long-lived and lasting persistence
Stem cell associated genes

Mechanism?

Th17 cells may have stem 
cell character



Th17 cells express HIF-1
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HIF-1 controls Bcl expression in Th17 cells
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HIF-1 controls Th17 cell survival
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Notch, not HIF directly regulates Bcl expression in Th17 cells
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Scramble

shHIF-1α + Vector

shHIF-1α + Notch-IC

shHIF-1α

Annexin V+ cells  (fold of increase)

3.02.00.50 1.0 2.51.5

Notch directly regulates Bcl and Th17 survival
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Th17 cell stemness and HIF/Notch/Bcl-2
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Th17 in human tumor immunity

1. Th17 dynamics and tumor immunity
Th17 cells are polyfunctional, and mediate 
protective tumor immunity

Th17 and Th1 cells collaboratively impact 
tumor immunity

2. Th17 stemness and mechanisms
Human Th17 cells have stem cell properties



II. Myeloid derived 
suppressor cells (MDSCs), 
microRNA and cancer 
stemness



MDSCs and primary ovarian 
cancer progression
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MDSCs and ovarian cancer 
metastasis
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MDSCs promote ovarian cancer metastasis
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MDSCs promote ovarian cancer stemness
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MDSCs stimulate microRNA101 and 
promote ovarian cancer stemness
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MicroRNA101 targets CtBP2 and 
promote ovarian cancer stemness
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MicroRNA101 targets CtBP2 and 
promote ovarian cancer stemness
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MicroRNA101 represses CtBP2 and 
promote ovarian cancer stemness
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MicroRNA101 promote ovarian cancer 
incidence and metastasis
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Low CtBP2 is associated with poor survival
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CtBP2 mRNA

CtBP2 mRNA

miR101

miR101
upregulation

CtBP2
downregulation

CtBP2
CtBP2

Stem cell genes
repressing

CtBP2

Transcription

Derepression
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associated MDSCs
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1. MDSCs: Immune evasion
Creating and maintaining immune suppressive 

environment

2. MDSCs: Stem niche
Promoting and sustaining cancer stem cell pool 

MDSCs, microRNA and cancer stemness



Oncogenesis model

Tumor initiation: Genetic mutations and instability

Knudson hypothesis: Genetic signal, signal 1:
Intraclonal genetic alternation: 10-8 x 10-8 = 10-16

Interclonal genetic alternation: 10-8 + 10-8 = 2 x10-8

Extrinsic stemness signal (MDSCs, macrophages, fibroblasts), signal 2:
Environmental stem cell niche (Signals for stemness maintenance).
Mutation + extrinsic signals >10-8

Immune suppressive signal (MDSCs, Tregs), signal 3:
Mutation + environmental niche + suppressed immunity >> 10-8

Three signal oncogenesis model



Ilona Kryczek
Wojciech Szeliga
Saleh Altuwaijri
Cailin Wilke
Linda Vatan
Ke Wu
Takashi Tanikawa
Joel Crespo
Nisha Nagarsheth
Tracy Cui
Dongjun Peng
Yanwei Lin
Allen Bruce
Johann Gudjonsson
Andrew Johnston
Abhishek Aphale
James Elder
Theodore Welling
Yin Wang
Yan Liu
Shuang Wei
Rebecca Liu
Emily Finlayson
Emina Huang
Diane Simeone
Alfred Chang
Bruce Redman

Keith Knutson, Mary Disis
University of Washington, Seattle

Alan Gordon
Arizona Gynecologic Oncology, Phoenix 

CA092652, CA099985, CA100227, CA123088, 
CA133620, DOD OC020173
Concern Foundation
Ovarian Cancer Research Foundation
Rivkin Ovarian Cancer Research Center

Jay Kolls
Louisiana State University

Lieping Chen
Yale University

Robert Edwards
University of Pittsburg

George Coukos
University of Pennsylvania



Th17 ≠ IL-17+ cell
Th17 ≠ IL-17
Th17 ≠ IL-23

Exogenous IL-17 ≠ Endogenous IL-17
ROR gene expression ≠ Th17

Mouse ≠ Human
Immunodeficient ≠ Immune Competent

Early Cancer Stage ≠ Advanced Cancer Stage
Chemical Carcinogen-induced Cancer ≠ Chronic Infection-

Associated Cancer ≠ Spontaneous Cancer

Inequalities in evaluating Th17 and tumor

Controversial?

Th17 cells in human spontaneous epithelial carcinoma


