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THESIS ABSTRACT

Donor-specific immune tolerance is a highly desirable goal in clinical transplantation.
Dendritic cells (DC) are potent immune system regulators, and promoting both anti-donor
immunity and immune tolerance. DC are therefore an important target for potential tolerance-
inducing therapies, which must be validated in non-human primate models before clinical
trials. The common marmoset is a small, New World primate which our group is developing
as a novel transplant model. The scope of this thesis involves the development of methodology
and characterisation of critical aspects of marmoset immune biology pertinent to

transplantation and DC immunotherapy.

Chapter 1 discusses the context of this thesis and contains a comprehensive literature review.
Chapter 2 outlines methodology and materials utilised in this thesis.

Chapter 3 describes a new technique for genotyping marmoset major histocompatibility
complex (MHC) Class Il DRB genes, to facilitate choosing mismatched donor and recipient
animals for transplant studies. Genotype-based matching was predictive of in-vitro immune
reactivity, and therefore validated as a method for selecting immunologically disparate animal
pairs. Two new alleles were also identified. This work has given rise to two publications, and
the methodology subsequently extended to marmoset MHC Class | and other Class Il genes by
others in our group.

Chapter 4 describes the first-ever studies of propagation of marmoset DC in-vitro from
peripheral blood DC precursors (monocytes and stem cells) mobilised by the growth factor G-
CSF. These methods enabled large-scale DC production from small volumes of peripheral
blood. Marmoset DC were characterised extensively by morphology, phenotype and function,

with many similarities to human and NHP DC. As with all animal models, specific differences



were also identified. In particular, marmoset monocyte-derived DC were maturation-resistant,
whereas stem-cell derived DC were semi-mature. This work establishes that marmoset DC
exist within the paradigm of human and NHP DC systems, and is therefore a feasible model
for DC-based tolerance studies.

Chapter 5 describes for the first time the in-vivo propagation of marmoset DC following
treatment with the growth factor FLT3-Ligand. A three-colour flow cytometry strategy for
identifying and sorting marmoset putative peripheral blood myeloid DC was validated. The
rare myeloid DC population was expanded massively by FLT3-Ligand, and could be isolated
in numbers sufficient for therapeutic use. These DC had typical myeloid DC morphology and
were capable of immune stimulation in-vitro. In addition, new markers for plasmacytoid DC
were evaluated. This work forms the basis for ongoing studies of in-vivo marmoset DC.
Chapter 6 describes the culmination of the studies outlined in earlier chapters, with the first-
ever studies of DC immunotherapy in marmoset monkeys. Three donor and recipient pairs
were chosen on the basis of MHC genotype mismatch. Donor animals were treated with G-
CSF and immature monocyte-derived DC propagated in-vitro. Recipient animals were treated
with intravenous infusion of unmodified immature donor DC, and immune responses
monitored. Two animals exhibited reduction in anti-donor (and third party) immune responses,
whereas one animal was initially sensitized to donor cells. These preliminary studies establish
the feasibility of DC-based immunotherapy in this model, and demonstrate that DC-induced

immune modification can occur and be successfully monitored.

Thus, the work presented in this thesis creates a platform from which future studies of DC-

based immune tolerance strategies can be developed in this novel transplant model.
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ADDENDUM

Please note that references 232,236, 237, 239, 240 and 241 have been withdrawn by the
authors. This came to my attention following the submission of this thesis. This is a body of
work from the University of Alabama (Professor Judy Thomas) relating to the STEALTH
protocol for tolerance induction in rhesus monkeys. The data relating to graft and animal
survival in these studies have been found to be inaccurate. Full details may be obtained at
http://ori.dhhs.gov/misconduct/cases/Thomas_Judith.shtml and

http://ori.dhhs.gov/misconduct/cases/Contreras Juan Luis.shtml.

I have retained text in Chapter 1 relating to these studies of non-human primate transplant
tolerance induction, because at the time of publication and in the years following they were
important studies that related to other studies in this area and seemingly advanced the field.
Therefore the existence of these studies remains relevant, despite the fact the data is now
believed to be misleading. However, | have clearly identified discussion relating to withdrawn

publications.
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ABBREVIATIONS

AA - alternatively activated DC

APC —antigen presenting cell

BDCA - blood dendritic cell antigen

BM- bone marrow

Caja — Callithrix jacchus

CD - cluster of differentiation

CD40L - CD40 ligand

cDC - conventional DC

CpG - cytosine-guanine oligonucleotide

CTLA-4 — cytotoxic T lymphocyte associated antigen-4
DC - dendritic cell

DC-SIGN - DC-specific intercellular adhesion molecule [ICAM]-3 grabbing non-integrin
DNA - deoxyribonucleic acid

DSG - Deoxyspergualin

EDTA - ethylenediamine tetra acetic acid

ELIspot — enzyme linked immuno-spot assay

FCS — foetal calf serum

FLT3 — fms-like tyrosine kinase 3

FLT3-L — FLT3-ligand

FOXP3 — forkhead box protein 3

G-CSF —granulocyte colony stimulating factor

GM-CSF - granulocyte-macrophage colony stimulating factor
HLA - human leukocyte antigen

HP — haematopoietic precursor

HPDC - DC cultured from haematopoietic precursor cells
iDC — immature DC

IDO - indoleamine 2,3-dioxygenase

IFN — interferon

Ig - immunoglobulin

IL- interleukin

Lin - lineage
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LPS - lipopolysaccharide

MDC - myeloid DC

MHC — major histocompatibility complex
MLR — mixed lymphocyte (leukocyte) reaction
MoDC - monocyte-derived DC

NF — nuclear factor

NHP — non-human primate

NK — natural killer

PB — peripheral blood

PBS — phosphate buffered saline

PBMC — peripheral blood mononuclear cell
PCR - polymerase chain reaction

PDC - plasmacytoid DC

RNA - ribonucleic acid

RPMI — Roswell Park Memorial Institute medium

SCF — stem cell factor

Treg — regulatory T-cell

TLR - toll-like receptor

TNF — tumour necrosis factor

TPO — thrombopoietin

TQEH - The Queen Elizabeth Hospital
WCC — White cell count
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