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Regulatory T cells (Treg) and FoxP3 expression

* Immunological homeostasis is maintained by
specialized subsets of T cells -- Tregs

 Tregs express FoxP3 — a master transcription factor

* FoxP3 expression in murine CD4+ T cells is necessary
and sufficient for their Treg function

« CD4+CD25+ Treg can develop in the absence of
FoxP3 (Lin Nature Immunology p359 2007)

« Human CD25- T cell can be induced to express FoxP3
and acquire Treg function

* Foxp3 is expressed in pancreatic cancers (Hinz Cancer
Res September 2007)




FoxP3 gene and its expression

Feweme stmnd —1

Xp11.23

\ U ’ ! N \\ ) ‘\:\\ \\\\\ \‘\\\\ y
Domain 1 Repressor domain n Zinc-finger motif  Leucine*zipper-ike motif “~~-._  Forkhead domain  /

A Y ~o S ’
AR - =
\\\ o ~ ~
\ S
A ,. . S - B,

'—r

Structure — | L e e

|| I

Function Transcriptional repression Limerization DMA binding

Campbell & Ziegler NRI 2007 Nature Reviews | Immunology

Human Tregs express two spliced FoxP3
* Full-length FoxP3

« FoxP3A2 (exon 2 deleted) Allan JCI p3276 2005




FoxP3 expression by lymphocytes and
tumour cells In metastatic melanoma tissue
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FoxP3 expression in melanoma biopsies
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FoxP3 expression in melanoma biopsies
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What about other tumour types?
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FoxP3 expression In testis and placenta
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The novel splice isoform is predicted to encode a
very different protein to FoxP3

Full-length FoxP3

MPNPRPGKPSAPSLALGPSPGASPSWRAAPKASDLLGARGPGGTFFTQGRDLRGG
AHASSSSLNPMPPSQLQLPTLPLVMVAPSGARLGPLPHLQALLQDRPHFMHFTQL
STVDAHARTPVLQVHPLESPAMISLTPPTTATGVFSLKARPGLPPG INVASLEWV
SRFTEPALLCTFPNPSAPRKDSTLSAVPQSSYPLLANGVCKWPGCEKVFEEPEDF
L KHCQADHFTLLDEKGRAQCLLQREMVQSLEQQLVLEKEKLSAMQAHLAGKMALT
KASSVASSDKGSCCFT IVAAGSQGPVVPAWSGPREAPDSLFAVRRHLWGSHGNST
FPEFLHNMDYFKFHNMRPPEFTTYATL IRWA I LEAPEKQRTLNE I YHWFTRMFAF
FRNHPATWKNA I RHNLSLHKCFVRVEFTSEKGAVWTVDELEFRKKRSQRPSRCSN
PTPGP (445 AA)

Predicted A2A3 isoform

MPNPRPGKPSAPSLALGPSPGASPSWRAAPKASDLLGARGPGGTFQGRDLRGGAH
ASSSSLNPMPPSQLQGSTWPAWNGCPGSRHCSAPSQIPVHPGRTAPFRLCPRAPT
HCWQMVSASGPDVRRSSKSQRTSSSTARRT I FWMRRAGHNVSSRERWYSLWSSSW
CWRRRSZ (171 AA)




FoxP3 expression in EBV transformed B cells
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CD19-FITC

FoxP3 expression in an EBV-caused PTLD patient

(post-transplant lymphoproliferative disorder)
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Induced FoxP3 expression in fibroblast cell lines
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Induced FoxP3 expression in fibroblast cell lines




FoxP3 is not expressed in murine tumours

B16 melanoma CD4+ splenocytes
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Why FoxP3 expression in tumour,
transformed cells and germ cells?

« Convey immune privilege?

« Suppressing T cells to escape immune surveillance?




Can tumour cells suppress T cells in vitro?
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To take home...

* FOXP3 is expressed by various tumour cell lines

* FoxP3 is expressed by some tumour cells (TIL)
In tumour biopsies

* FoxP3 is expressed by EBV-transformed B
cells in vitro and in vivo

* FOXP3 is expressed by cells at the immune
privilege sites

* A novel FoxP3 splice isoform is detected in
tumours and immune privilege sites, but not in
Treg
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