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IKDC interferon-producing killer dendritic cell
IL interleukin

iNOS inducible nitric oxide synthase

IRES internal ribosome entry site

JAK janus kinase

LDL low density lipoprotein

LN lymph node

MAPK mitogen activated protein kinase

MHC major histocompatibility complex

MMP matrix metalloproteinase

MQ H,O MilliQ H,O

MRCRB mouse red cell removal buffer

MSC myeloid suppressor cell

NK cell natural killer cell

NO nitric oxide

NPC nasopharyngeal carcinoma

oxLDL oxidised low density lipoprotein

PA PBS/Azide

PBA PBS/BSA/azide

PBL peripheral blood leukocyte

PBS phosphate buffered saline
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PCR
pDC
PDGF
PE
PE-Cy7
pEF
pfp
PGC
PI3K
PIP3
PKC
PLC
PMA
PMS
PTEN
RNAI
RT-PCR
SCID
SDF-1
siRNA
STAT
TAA
TAM
TCR
TGF-p
Th
TLR
TNF-a
Tr, Treg
TRAIL
uPA
VCAM-1
VEGF
VLA-4
XTT

polymerase chain reaction
plasmacytoid dendritic cell
platelet-derived growth factor
phycoerythrin
phycoerythrin-cytochrome 7
pEF-IRES-puro6

perforin

primordial germ cell
phosphoinositol 3-kinase
phosphatidylinositol 3,4,5-phospate
protein kinase C

phospholipase C

phorbol 12-myristate 13-acetate
N-methyl dibenzopyrazine methyl sulfate

phosphatase and tensin homologue deleted on chromosome 10

ribonucleic acid interference

reverse transcription polymerase chain reaction

severe combined immunodeficient

stromal cell-derived factor-1

small interfering ribonucleic acid

signal transducer and activator of transcription
tumour-associated antigen

tumour-associated macrophage

T cell receptor

transforming growth factor-3

T helper

Toll-like receptor

tumour necrosis factor-o

T regulatory

tumour necrosis factor-related apoptosis-inducing ligand
urokinase-type plasminogen activator

vascular cell adhesion molecule-1

vascular endothelial growth factor

very late antigen-4

sodium  3'-[1-(phenylaminocarbonyl)-3.4-tetrazolium]-bis

benzene sulfonic acid hydrate

(4-methoxy-6-nitro)
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Abstract

A growing body of work implicates chemokines and their receptors in the progression of
various types of cancer, including breast cancer. However, as potent chemotactic factors
for leukocytes, chemokines also have the potential to enhance anti-cancer immunity.
Evidence suggests that the chemokine CXCL12 and its receptors may be important in a
number of aspects of breast cancer progression and site-specific metastasis. Another
chemokine, CXCL16, has been identified as a specific chemotactic factor for Type I-
polarised T lymphocytes, which are major effectors of cell-mediated immunity and hence
efficacious anti-tumour immune responses. The aim of this study, therefore, was to further
elucidate the roles of CXCL12 and CXCLI16 in breast cancer development and metastasis.
To achieve this, wild-type CXCL12 and CXCL16 and antagonists of CXCL12 and
CXCLI16 activity, CXCL12ps6) and CXCL16(9-220y respectively, were overexpressed in the
4T1.2 mouse model of breast carcinoma. Overexpression of wild-type CXCL12 potently
inhibited both primary tumour growth and metastasis in this model. This was attributed to
the induction of an anti-tumour response dependent, in part, on T cells, interferon-y and the
cytotoxic mediators perforin and TRAIL. This response was characterised by increased
numbers of CD11c" cells in the tumour-draining lymph nodes and enhanced cytolytic
activity of lymph node-derived effector cells against tumour cells. Unexpectedly,
CXCL12¢pyG) inhibited metastasis of tumour cells to the lungs of tumour-bearing mice,
without affecting primary tumour growth. Intravenous injection of tumour cells revealed
that CXCL12pyG) expression could block metastatic steps occurring post tumour cell
escape from the primary tumour, though a role for CXCL12p,g) at earlier metastatic steps
could not be ruled out. Further work is needed to clarify the precise stages of metastasis at
which CXCL12pyg) exerts its effects. No obvious effects on primary breast tumour growth
were observed when CXCL16 or CXCL16(9.220) were overexpressed in tumour cells.
Interestingly, CXCL16¢9.220) expression inhibited experimental metastasis but not
spontaneous metastasis. The findings of this study begin to shed light on the roles of
CXCL12 and CXCL16 in breast cancer progression and also highlight the potential
therapeutic applications of CXCL12, CXCL16 and/or their antagonists in the treatment of

breast cancer and breast cancer metastasis.
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