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Abstract

Immune system can recognise the tumor-
associated antigens present in peripheral blood
of cancer patients. Recent studies suggest that
CD4*CD25"* regulatory T cells (Treg) might
hamper effective immune-surveillance of cancer
cells and impede effective immune responses

to established tumours. The aim of this study

is to demonstrate the presence of Treg in the
peripheral blood of colon-rectal cancer (CRC)
patients. Results indicate an increase frequency
of Treg in the peripheral blood of CRC patients.
In addition, Treg is able to regulate the in vitro
proliferative response to CEA. Thus, these cells
could regulate the immunosuppression and,
eventually, the neoplastic progression in CRC
patients.

Introduction

Colorectal cancer (CRC) is the fourth most commonly
diagnosed malignant disease worldwide and the

second leading cause of death in Western countries.
Interestingly, improved clinical outcome is associated
with presence of tumor-infiltrating lymphocytes [1,2].
This suggests that anti-tumor immunoresponses can
bearing on the growth of primary tumor, and controlling
metastatic disease. In addition, regulatory T-cells are
found in the tumor context and anti-tumor immunity
could be enhanced by removing these cells [3]. In

the present study, we verified the presence of CD4*
CD25"eh Treg in peripheral blood of CRC patients. In
addition, we tested the hypothesis that Treg developed
in CRC patients are able to regulate anti-tumor specific
immunoresponses.

Materials and methods
Patient selection

CRC patients were identified from multi-disciplinary team
meetings with the first presentation of an adenocarcinoma
and no reported distant metastases.

Flow cytometric analysis

Antibodies used were: CD4 (clone RPA-T4), CD25 (clone
M-A251), CD45RO (clone UCHL1) and CTLA4 (clone
BNI3) (BD Pharmingen) and FOXP3 (eBioscience).

In vitro immunosuppression assay

Purified PBMC were enriched for CD4" cells and then
separated into CD4*CD25"e" and CD4*CD25- fractions
using magnetic beads (Miltenyi).A proliferation assay
was set up using 2x10° CD4*CD25" cells, activated

by irradiated SW403 cell line (colon adenocarcinoma
line expressing CEA) alone or in the presence of
CD4*CD25"eh,

Statistical analysis

Statistical analysis was performed using GraphPad Prism
(GraphPad Software Inc., CA, USA).

Results

Defining the human Treg population. Using the strict gating
parameters reported [4], Treg were identified as CD4"

cells with brigh CD25 staining (in Figure 1 results from two
representative subjects). The CD25high population was

further analyzed by expression of FOXP3 (data not shown).

CRC patients have increased numbers of Treg in peripheral
blood. Figure 1 shows the frequencies of Treg in the PBMCs
of CRC patients (n =12, age 51-70y) compared with
healthy controls (n= 11, age 43-77y).The frequency of Treg
was less than 4% of CD4"* for CRC patients,and less than
2% for healthy donors. However, the mean frequency in
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Figure . CRC patients have increased
numbers of Treg cells. Freshly isolated
PBMC from 12 CRC patients, and | |
healthy age-matched controls were
stained with anti-CD4 and anti-CD25
mAb. The percentage of Treg was
evaluated using the gating outlined
in the right part of the figure. T cell
populations  were  characterized
as CD4*CD25, CD4*CD25*
intermediate and CD4*CD25*"eh gs
shown. CD4*CD25"" Treg were also
positive for FOXP3 expression (data
not shown). The differences between
the two groups of patients were
determined by non-parametric Mann-
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Whitney rank sum test (p<0.01).
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¥ E Figure 2. Treg isolated from the
peripheral blood of CRC patients can

M = suppress autologous CD47CD25 Teell
& proliferation. Freshly sorted Treg cells

were able to suppress antigen-specific
CD4*CD25™ T cells proliferation in
response to CEA-expressing SW403
cell line. Data were analyzed with one-
way ANOVA and samples significantly
different are indicated with an asterisk.
Of note, Treg were anergic.

CRC patients (1.43%) was significantly increased compared
with the control groups (0.46%, p<0.01).

Treg from CRC patients can suppress autologous CD4*CD25°T
cell proliferation. To determine the suppressive capacity of
Treg CRC, we sorted CD4*CD25"" T cells from CRC
peripheral blood. From the same subjects a proliferative
assay was performed.The adding SVWW403 CEA-expressing
irradiated cells induced proliferation of CD4*CD257T cells
(Figure 2). Of note, autologous Treg cells were able to
suppress CD4*CD25° T cell proliferation. Finally, Treg were
anergic, contrary to CD4"CD25T cells.

Discussion

Immune cells infiltrating colorectal tumours appear to have
a major role in tumour control, and their activity correlates
with a good prognosis. However, tumours can become
“invisible” or unreachable to cytotoxic effector cells. Three
main mechanisms can be hypothesised underlying tumour
immune escape: (1) expression of molecules such as B7
inducing T cell anergy and/or apoptosis; (2) production of
immunosuppressant molecules (i.e. TGFB, IL10,and VEGF),;
and (3) presence of CD4*CD25* regulatory T cells.

There is accumulating evidence that CD4*CD25"eh
Treg cells are recruited to human carcinomas and their
abundance may predict for reduced survival [5-8]. Here,
we present results from a study demonstrating that the
frequency of CD4*CD25"e" Treg cells is clearly increased
in peripheral blood of CRC patients. These cells show
suppressive functions, playing a role in modulation of
effector T cell responses against colon tumors.

New therapeutic strategies aimed at inhibiting Tregs,
such as the IL-2 diphtheria toxin conjugate recently
shown to enhance vaccine-mediated immunity in renal
cancer patients [9], may also improve tumor-specific
immunotherapy in CRC patients.

Acknowledgements

This work was supported by a grant from Fondazione
CARIGE, Genova, Italy to Daniele Saverino.We thank Rosa
Piccardo for her secretarial assistance.

References

[1] Naito Y, Saito K., Shiiba K., Ohuchi A., Saigenji K. Nagura
H., Ohtani H. 1998, CD8+ T cells infiltrated within cancer



The frequency of T regulatory cells is increased in peripheral blood of patients with colon-rectal cancer

cell nests as a prognostic factor in human colorectal cancer.
Cancer Res., 58:3491-3494.

[2] Pages F, Berger A., Camus M., Sanchez-Cabo F, Costes A.,
Molidor R., Mlecnik B., Kirilovsky A., Nilsson M., Damotte D.,
Meatchi T, Bruneval P, Cugnenc PH., Trajanoski Z., Fridman
W.H., Galon J. 2005. Effector memory T cells, early metastasis,
and survival in colorectal cancer. N. Engl. J. Med., 353: 2654-
2666.

[3] Antony PA., Restifo N.P.2002. Do CD4 CD25
immunoregulatory T cells hinder tumor immunotherapy? ).
Immunother., 25: 202-206.

[4] Simone R., Zicca A., Saverino D. 2008.The frequency of
regulatory CD3+CD8+CD28- CD25+ T lymphocytes in

human peripheral blood increases with age. ). Leukoc. Biol., 84:

1454-1461.

[5] Liyanage U.K., Moore T.T,, Joo H.G., Tanaka Y., Herrmann
V., Doherty G., Drebin J.A., Strasberg S.M., Eberlein T},
Goedegebuure PS., Linehan D.C. 2002. Prevalence of
regulatory T cells is increased in peripheral blood and tumor
microenvironment of patients with pancreas or breast
adenocarcinoma. J. Immunol., 169: 2756-2761.

[6] Viguier M., Lemaitre F,Verola O., Cho M.S., Gorochov G.,
Dubertret L., Bachelez H., Kourilsky P, Ferradini L. 2004.
Foxp3 expressing CD4 CD25high regulatory T cells are
overrepresented in human metastatic melanoma lymph nodes
and inhibit the function of infiltrating T cells. J. Immunol., 173:
1444-1453.

[7] Ormandy L.A., Hillemann T.,Wedemeyer H., Manns M.F,
Greten T.F, Korangy F. 2005. Increased populations of
regulatory T cells in peripheral blood of patients with
hepatocellular carcinoma. Cancer Res, 65: 2457-2464.

[8] Clarke S.L., Betts G.J., Plant A.,Wright K.L., El-Shanawany T.M.,
Harrop R, Torkington J., Rees B.l,Williams G.T., Gallimore
A.M., Godkin A.). 2006. CD4+CD25+FOXP3+ Regulatory T
cells suppress anti-tumor immune responses in patients with
colorectal cancer. PLoS ONE, 1:e129.

[9] Dannull J., Su Z., Rizzieri D.,Yang B.K., Coleman D.,Yancey
D.,Zhang A., Dahm P, Chao N., Gilboa E.,Vieweg |. 2005.
Enhancement of vaccine mediated antitumor immunity in
cancer patients after depletion of regulatory T cells. ]. Clin.
Invest., 115:3623-3633.

155



