COVPOSI TI ON AND THERAPEUTI C ANTI - TUMOUR VACCI NE
CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s
wappbiocsti on clainms priority to US provi si onal POEERIS8/060492
application 60/954,91 7, filed!August 9, 2007, and
French patent application, FR 07 05767, filed August
8, 2007, both herein incorporated by reference. The
present invention relates to a conposition which
i nduces, in a host, a cytotoxic response for
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reaction, the killer |ynphocyteS thus differentiated
15 | eaniigerkprdsgmpihgiag!ls ¢AP&Is) nierpartioulas based on dendritic cells, have
been studied. The principle consists in specifically destroying the cancer
cells of a patient by stimulating said patient's own immune defences.
Dendritic cells are antigen-presenting cells (APCs) that are very
effective in generating cytotoxic effectors specific for tumour cells. They are
20 capable of phagocytizing apoptotic cells or apoptotic bodies originating from
tumour cells, and then of presenting the tumour antigens, in association with
MHC class | and Il molecules, to T lymphocytes. Thus, the dendritic cell is
capable of initiating the proliferation and the generation of a clone of
specific cytolytic T lymphocytes. At the end of this reaction, the Kkiller
25 lymphocytes thus differentiated leave the lymphoid compartment so as to
circulate in the organism and bind in the tumour. Recognition of the
antigens expressed by a tumour then induces a lytic signal and brings about
the destruction of the tumour cells.
Several anti-cancer vaccine strategies targeting dendritic cells have
30 been studied (Eymard JC, Bernard J, Bull Cancer. 2003, 90(8-9):734-43).

Some are based on manipulating the dendritic cells in vitro, and others are
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[Dendritic cells as vectors for therapy] Cell. 2001, 10, 106(3): 271-4.).

20 The activation of dendritic cells in vivo is, for its part, limited by the
weak immunogenic capacity of tumour antigens and the difficulty in
activating dendritic cells at a sufficient level.

The use of red blood cells as carriers for transporting antigens,
encapsulated in the red blood cells or bound to their surface, and delivered

25 to the APCs has been envisaged in several publications. The triggered
immune responses have been investigated in vitro and in vivo.

Hamidi et al. have recently described the encapsulation of BSA
(bovine serum albumin) as a model of an antigen in human red blood cells
(Hamidi M et al., Drug Deliv., 2007; 14(5):295-300 and Int J Pharm., 2007,

30 29, 338(1-2): 70-8). The authors suggested the use of red blood cells as a

vector for the presentation of antigens to APCs of the reticuloendothelial

system (RES). In another review published by Hamidi et al. (J. Control.
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dendritic cells at a sufficiend level. The use of red
bl ood cells as carriers for transporting antigens,

encapsul ated in the red blood cells or bound to their
surface, and delivered to the APCs has been envi saged
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suggest the involvement of both types of immune responses, the humoral
response and the cellular response (Murray AM et al., Vaccine., 2006 28,
24(35-36): 6129-39).

Another formulation of antigens used with red blood cells has been
tested by Dominici et al. The Tat protein of the HIV-1 virus was anchored to
the surface of mouse red blood cells by means of avidin/biotin coupling. The
immunization of mice Dby intraperitoneal injection with this antigen
formulation, internalized by dendritic cells, triggered a humorally-mediated
immune response in vivo. Isotype characterization of the immunoglobulins
detected indicates the induction of Th1 and Th2 responses. The anti-Tat
cytotoxic activity was shown in vitro, by the conventional chromium-release
technique, for the mice treated with red blood cells coupled to the antigens
(Dominici S et al., Vaccine., 2003 16, 21(17-18): 2073-81).

A cellular response has been demonstrated in vitro by Corinti et al.

with the same formulation. Phagocytosis of the red blood cells conjugated



follow ng four antigens: KLH (Keyhol e Linpet
Haenocyani n), BSA (Bovine Serum Al bumi n), CTB (Chol era

waeownid1Bubuni t) and ADA (Bovi ne Adenosi ne DeR@mi/REEE§/060492

10

20

25

30

Detection of Ig@ and | g&, wwch are predoni nant

I mmunogl obulin isotypes during a Th2 response, and of

| g&, inmmunoglobulin isotype which is a marker for a

Thl response, woul d suggést the invol venent of both
g

tyW@B bat pretaine by sleod celln edativesr Hpm Ssipis enqiagytes, was

ooeBy, 43 50as TR e By GEpoAk Bbachops, RialFen Moreover

antﬂ&%ﬁoh&ﬂbé&ﬂdﬁhc rcedls h aesl pesddreehdisinkerioh e@ingda kbfomoted
Dom nici et al. The Tat &oteln of the HHV-1 virus was

anteolyed | fromune regpense (CorintbSset aled-aykosdBigkl 200y 1(4): 652-
meggs of avidin/biotin coupling. The i munization of
' by intraperitoneal injection with this antigen

for mul aghpéng étrﬁlefn’@\ﬂtéd BficdntepReitdridAlyaAtd & vaccine constituted
triggered a hunorally-medi ated i nmune fesponse in

Vi obpepb@ww@rwadrfa@methezértIVo‘n podteahe annhoned | asbthei sigrface of
det ect ed |n_(il_hcat es he i nduction_of Thl

oHRE e Led Igogmcp IS aPY c NEGSx O |‘c\‘/\f"?9%@" sheigm-  They
' ncP'(érHc%lI bihddirfet ABMe BiddiNadelsNatR YRR T 8l§a8€ promoting their

t echni que for the mce treated wth red blood cells
corguogadition bineABOS| drnsa (Weak ninciur®e eeactlon, wéscobtained. They

2003 7- 2073-8 el lul ar response, .
naconsdated el snal amovit sbatygats, fevered dis Biha Timited
th @pgqgi@: as ; .

ce Iagi o%{%gg@é B'c‘éﬂsw)t pr ot el nbég@éeﬁé%@? |bﬁ%cob{/:(gpﬁ]se injected
dewiag edof rcomgamsatedrdoo byt ¢se clmmsalomndlﬁxsatms of tke carriers

i nducti on of CD4+ and CD8+ responses. Nbreover,
m?%@%ﬁﬁeéﬁooQFOH@ﬁ%lﬁunf'g%n 6%¢CP9§“'F'QP PMeABF?@s@r?@@%f“ et al., Infect.

CASEHR AT ION B8 e, LyPe | [ mine, esponse
8). The present |nvent|on aims to provide compositions and vaccines
that can be used in the treatment of cancers, according to an
immunotherapy approach.

An object of the invention is therefore a composition which induces,
in a host, a cytotoxic cellular response directed against tumour cells, and
which comprises red blood cells containing a tumour antigen.

The term “host” refers preferably to humans, but also to animals, in
particular pets (especially dogs or cats) and animals for sport (especially
horses).

According to the invention, the red blood cells contain, i.e.
encapsulate, the antigen, which means that the antigen is or is essentially
inside the red blood cell.

Said red blood cells are preferably designed, selected or modified so
as to promote phagocytosis thereof by APCs, and most particularly by
dendritic cells. In particular, said red blood cells are designed, selected or
modified so as to promote phagocytosis thereof in the spleen and the liver,

the essential objective being to target APCs of the spleen.
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cell's by neans of the avidin/bbotin system They
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AI:>%':ﬁ’esea cher;r)?grts gr%régpcalf)llg E)lf ¥rigbgyering phagocytosis or internalization of
the antigen-IgG immune complexes thus formed and of promoting antigen
presentation by MHC class | and Il molecules, resulting in the generation of
CD4" helper lymphocytes and especially CD8" cytotoxic lymphocytes (A.
Regnault et al., J. Exp. Med., Janvier 1999, 189(2): 371-80).

As antibodies which are suitable, mention may be made of anti-
rhesus antibodies, anti-glycophorin A antibodies and anti-CR1 antibodies
(CR1 = complement receptor type 1). Anti-glycophorin A antibodies (A.
Bigbee et al., Mol. Immunol., December 1983, 20(12): 1353-62) are a
preferred modality.

Preferably, the red blood cells of human origin that are used to form
an immune complex are heterologous red blood cells originating from a
donor.

According to a second embodiment, the red blood cells contain a
tumour antigen and are heat or chemically modified, so as to promote
phagocytosis of said red blood cells, in particular by dendritic cells. The
composition also makes it possible to promote phagocytosis by
macrophages.

The heat treatment is in particular carried out under the following
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essential objective being to t@rget APCs of the
spleen.In a preferred enbodi nent, the conpositions
according to the invention conprise red blood cells
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ar ¥enpgenic. Injection of xenogenic red blood cells into humans results e
binding of the patient’s natural antibodies to the injected red blood cells.
The immune complex thus formed promotes phagocytosis by APCs, in
particular by dendritic cells. Preferably, said red blood cells are of porcine
origin.

In a particular embodiment, the xenogenic red blood cells are heat or
chemically modified so as to promote phagocytosis thereof.

The composition according to the invention may comprise one or
more tumour antigens. When there are several tumour antigens, said
tumour antigens are preferably selected so as to induce an immune
response against one type of tumour or of tumour cells.

The composition preferably comprises at least two tumour antigens
representative of the tumour to be treated. The objective is to generate
several clones of cytotoxic T lymphocytes which each recognizes a specific
antigenic peptide so as to develop a more effective immune response.

In a particular embodiment, the composition comprises at least two
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c) Overexpressed antigens

Gene Tissue expression
adipophilin adipocytes, macrophages
AIM-2 Ubiquitous (low level)
BING-4 Ubiquitous (low level)
CPSF Ubiquitous (low level)
cyclin D1 Ubiquitous (low level)

Ep-CAM Epithelial cells
EphA3 Numerous
FGF5 Brain, kidneys
G250 / MN / CAIX Stomach, liver, pancreas
HER-2 / neu Ubiquitous (low level)
IL13Ralpha2
Intestinal carboxyl liver, intestine, kidneys
esterase
alpha-foetoprotein Liver
M-CSF liver, kidneys
mdm-2 ubiquitous (brain, muscle, lungs)
MMP-2 Ubiquitous
MUC1 Glandular epithelium
P53 Ubiquitous (low level)
PBF ovaries, pancreas, spleen, liver
PRAME Testes, ovaries, endometrium, adrenal glands
PSMA prostate, CNS, liver
RAGE-1 Retina
RNF43




the recruitnent and activation of T |ynphocytes.
Various types of adjuvants can be used to stinulate
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viral RNA or DNA, heat shock gfoteins (HSPs), sugars,
I mmune conpl exes and cytokines are various factors

whi ch induce APC maturation, and in particular
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0 0

be Xxenogeni c rdi ng ano I ment
adjnumanothiesagy sppracehes adgardany toctheposerttioon, that can

be ad 'n| stered Si mJItaneousI, t or separ. at el from
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W' t ho“to‘{’r?éf' Qﬁndé?%t ma@zsbé%da% Mbe rﬁ@n‘t‘i&ﬁ"éu&@ﬂsb%dsﬂm 17,
Human Chorionic Gonadotropin, EGFRvIlIl, HER2, HER2/neu, P501,
Guanylyl Cyclase C, PAP.

The word antigen encompasses antigens of natural or synthetic or

artificial origin, antigens originating from the patient to be treated, antigenic
fragments, derivatives or variants, so long as the antigen is able to inititiate
the appropriate immune response. The antigens may be for example
extracted, chemically synthesized or produced via genetic engeneering.

In order to generate an effective immune response, dendritic cells
have to be active and mature, they have to produce cytokines and
chemokines and to express costimulation molecules that are necessary for
the recruitment and activation of T lymphocytes.

Various types of adjuvants can be used to stimulate APCs, and in
particular dendritic cells. Bacterial or viral RNA or DNA, heat shock proteins
(HSPs), sugars, immune complexes and cytokines are various factors which
induce APC maturation, and in particular dendritic cell maturation mediated

by the stimulation of specific receptors (Toll-like receptor TLR, mannose



separate conposition (red blood cell conposition or
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containing the antigen, as a ddparate admi nistration
or in the formof a m xture, or adm ni stered
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According to another embodiment, the adjuvant is a separate
adjuvant composition, that can be administered simultaneously with or
separately from the red blood cells containing the antigen.

It goes without saying that, as long as the adjuvant can be in a
separate composition (red blood cell composition or adjuvant composition),
the adjuvant can be administered concomitantly with the red blood cells
containing the antigen, as a separate administration or in the form of a
mixture, or administered separately, for example after the administration of
the red blood cells comprising the antigen, in particular a few hours or days
apart.

Among the adjuvants that can be used, mention may first and
foremost be made of the preferred adjuvants below

- TLRs (Toll-like receptors) ligands, in particular imidazoquinolones,
such as preferably: imidazoquinoline, e.g. imidazoquinoline CL097,
imiquimod, resiquimod; CpG oligodeoxynucleotides; LPSs
(lipopolysaccharides); poly(inosinic acid)-(polycytidylic acid poly(l:C));

- cytokines, in particular: interferon alpha, IL-2 (interleukin 2), IFNy
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15 PT RSt aﬂE thgeoa%m%n@r&@ WI@/SlS’-fé%bgﬁné,%hlch is preferred herein,
is described in patents EP-A-101 341 and EP-A-679 101, to which those
skilled in the art may refer. According to this technique, the primary
compartment of a dialysis element (for example, dialysis tubing or a dialysis
cartridge) is continuously fed with a suspension of red blood cells, while the

20 secondary compartment contains an aqueous solution which is hypotonic
with respect to the suspension of red blood cells, in order to lyse the red
blood cells; next, in a resealing unit, the resealing of the red blood cells is
induced in the presence of the tumour antigen by increasing the osmotic
and/or oncotic pressure, and then a suspension of red blood cells

25  containing the tumour antigen is collected.

Among the variants described up until now, preference is given to the
method described in French Patent Application No. 0408667, which makes
it possible to efficiently, reproducibly, safely and stably encapsulate the
tumour antigen. This method comprises the following steps:

30 1 — suspension of a red blood cell pellet in an isotonic solution at a
haematocrit level greater than or equal to 65%, cooling between + 1 and +
8°C,



same chanber, at a tenperature constantly maintained
between + 1 and + 8C, conprising passing the
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greater than or equal to 65% 13nd a hypotonic lysis
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suspensi on conh_ai ning them.are q(ti s) advant ar%eousl y at

a t enpef at §€a mg_,géo.%ssoqarrl@gr& 3@ SLYRCHERRE: Agide which
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advant ageous feature of the invention, the osnp
f r agpédrtdnic seRtionenent is exploited rapidly, i.e. the
| ysis process is carried out shortly after the sanple
has beehN® alfd@rnapgaliqrt Js| Wer}qqutop qasyrenefratgn of the tumour

beg ﬁﬂ%‘ﬁ'en@]etr%? tﬁ@g@bgnsand beginning the lysis is

| ess an or equa mnutes, nore preferably
In particular, for the dialysis, the red blood cell pellet is suspended in

an isotonic solution at a high haematocrit level, greater than or equal to
65%, and preferably greater than or equal to 70%, and this suspension is
cooled to between + 1 and + 8°C, preferably between + 2 and 6°C, typically
in the region of + 4°C. According to a specific embodiment, the haematocrit
level is between 65% and 80%, preferably between 70% and 80%.

The osmotic fragility is advantageously measured on the red blood
cells just before the lysis step. The red blood cells or the suspension
containing them are (is) advantageously at a temperature close to or
identical to the temperature selected for the lysis. According to another
advantageous feature of the invention, the osmotic fragility measurement is
exploited rapidly, i.e. the lysis process is carried out shortly after the sample
has been taken. Preferably, this period of time between taking the sample
and beginning the lysis is less than or equal to 30 minutes, more preferably
still less than or equal to 25, and even less than or equal to 20 minutes.

As regards the manner in which the lysis-resealing process is carried

out, with the osmotic fragility being measured and taken into account, those



still less than or equal to 25, and even |less than or
equal to 20 mnutes. As regards the manner in which
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osnmotic fragility being neasurldd and taken into
account, thoseskilled in the art may refer to French
Pat ent Application No. 0408667 for further details.
According to one feature of the invention, t
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* BUALINBEEM oSSR ARBRETh, HUTIOOREL b ence o
t hescapsiulstet @f nanerddmtildtee adjouait, o & least two compositions
according to the invention with different populations of red blood cells
encapsulating one or more tumour antigens, in the presence of
encapsulated or nonencapsulated adjuvant.

An object of the invention is also a method for inducing, in a patient, a
cytotoxic cellular response against tumour cells or a tumour. This method
comprises the administration to this patient of an effective amount of a
composition according to the invention, in particular intravenously, by
injection or infusion, preferably by infusion. This method is aimed in
particular at inducing activation of the patient’s dendritic cells and a CD8"
cytotoxic cellular response. As described above, a specific CD4" helper and
CD8" cytotoxic response is obtained.

An object of the invention is also an anticancer treatment method for
inducing, in a patient, a cytotoxic cellular response as described above,
against tumour cells or a tumour. This method comprises the administration
to this patient of an effective amount of an anti-tumour vaccine according to

the invention, in particular intravenously, by injection or infusion, preferably
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i nduci ng activation of the patlident's dendritic cells
and a CD8+ cytotoxic cellular response. As described
above, a specific CD4+ hel per and CD8+ cytotoxic
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attached draw n
Figure 1: Measurement of the phagocytosis of “antigen-loaded” red

blood cells treated with the anti-TER 119 antibody, by spleen dendritic cells
in vitro.

Figure 2: Measurement of the phagocytosis of “antigen-loaded” red
blood cells treated with the anti-TER 119 antibody or heat-treated, by

spleen macrophages and dendritic cells in vivo.

Figure 3: Graph illustrating the proliferation and activation of
ovalbumin-specific CD4 T cells 3 days after injection into mice.

(A)  Cell division induces a reduction in the intensity of CFSE
fluorescence. OVA-specific CD4 T cells lose half of their fluorescent
material on each division. The peak observed for batch 4 represents
undivided cells having a large CFSE content. All of the other peaks
represent cells which have undergone 1, 2, 3, 4, 5, 6 or 7 cell divisions.
When the cells have divided more than 8 times, the CFSE content of the

cells is practically zero.



Figure 1. Measurenent of the phagocytosis of

"antigen-l oaded"” red blood cells treated with the
w@aeiwATBR 119 anti body, by spleen dendritic cePCBEPI008/060492

vitro. Figure 2 : Measurenent 16f the phagocytosis of

"antigen-1 oaded" red blood cells treated with the

anti-TER 119 anti body or heat-treated, by spleen

macr ophages and dendritic cells in vivo. Figure 3 :
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Ovavbabhisd Be(oradtieias ipéfofd by, briogighe gy adhednbatotn) of 0% for the
encapsulated in nmurine red blood cells (OF1 mce or
CodBlysts - niheefiatysis iecamsieloton diglysisorbinddina® Yxsis buffer of low

di .S [ The re ! ' '
L Bh 5l 19 B0 968, G SSLSRIL Bt ater o neat
haggaintsritl ThefredBWod@iceli$arditaéry sésoaldd ®ythabis io$ a Solution of
carried out in dialysis tubing in a lysis buffer of
15 | olaigh osmolarity for 30 minutes. After a few washes, the final product is taken
up in a buffer, Sag-mannitol, and haematocrit is brought to 50%.

Variant 2 for Example 1:

Ovalbumin is herein encapsulated in the murine red blood cells by

the method of hypotonic dialysis in a dialysis column. The red blood cell

20 suspension is washed several times before being brought to a haematocrit
of 70% for the dialysis. The dialysis is carried out in a dialysis column in a

lysis buffer of low osmolarity for about 10 min. As soon as they leave the
column, the red blood cells are resealed by means of a solution of high
osmolarity for 30 minutes at 37°C. After a few washes, the final product is

25 taken up in a NaCl glucose buffer containing glucose SAG mannitol, or

decomplemented plasma, and haematocrit is brought back to 50%.

Example 2. Heat treatment on the red blood cells
When the encapsulation is realized according to variant 1 of example
30 1, heat treatment is realized before dialysis process. When encapsulation is
realized according to variant 2 of example 1, heat treatment is realized after
the dialysis and resealing process and before washing steps and addition of

NaCl glucose buffer.
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osmolarity for 30 minutes. Aftlédr a few washes, the
final product is taken up in a buffer, Sag-mannitol,
and haematocrit is brought to 50% Variant 2 for

Exanpl e_1: Ovalbumn is herein encapsulated in the
nuri ne 7@ red sinedeesisarpyvasiedsavesd tinespgiareieing brought to

N G T e e e

brought to a haematocrit of 70%for the dialysis. The
dialysis is carried out in a dialysis colum in a o

| ysi s bbExampleod. Askibedyoreatmentfon thsorad 1oed rcellascontaining
soon_as _they | eave the colum, the red blood cells are
regggggﬁ“%y nmeans of a solution of high osnolarity for

30 m nutgs atspefisioféfered bRWIVRENSSenddsuldtiy ovalbumin is
product is taken up in a NaCl glucose huffer

cowbahed sgveflaliioes tEAGenzaing todyghirto d€c eefis/erdor e in vivo test
I 8 h it .js.b ht . back to 50% ,
2 SR S RERE Rl BEPUEE pRSREISE e, s

th ' I el iBakif i t i in vi
' §g§é§%ﬁ@l‘@ @d/thPFPor‘ e’ Bditrs &bt BRET G| Blgygﬂ%r the in vivo

e 1, eat treatnment is realized bef

di sdsy)sfios 3prroinesss alhéh Afterapfaw ataisbeas,i therferel ipzedlict is taken up
accor di tQ varia 2 of .  exanple 1, heat.treatpent |
P s PG piln ehabls Gusltics AR fadbalienh i Goa LS

bef ore washi ng steps and addition of NaCl gl ucose

buffer. The red blood cells are washed several tines

bef or e Bramgleb4 .oDigérnidad traatraentawitie bid(swiphdS36cidinegylnsaberate
then heated for 30 m nutes at 48C. Exanple 3 .

An(EF%@dgn theeonkiped &ﬁ”% ReNIENINGIYBWURRNI s cont ai ni ng

g‘ég'aggu“*lrﬁ? rﬁgspzé\,fﬁﬂf#fﬁq?gf blodd Ref@defEdtiiating ovalbumin is
washed several times before being brought to 1.7 x 10° cell/ul with PBS and
mixed with one volume of a buffer solution of 2 mM BS3 (the BS3 solution
contains glucose and phosphate buffer, pH 7.4), so as to obtain a final BS3
concentration of 1 mM. The cells are incubated for 30 minutes at room
temperature. The reaction is quenched by adding one volume of 20 mM
Tris-HCI. After incubation at room temperature for 5 minutes, the mixture is
centrifuged at 800 g for 5 min, 4°C. The cells are then washed twice with
PBS containing glucose (centrifugation at 800 g) and once with SAG-
mannitol (centrifugation at 1000 g) for 10 min, before constituting the final

products.

Example 5. Measurement of the phagocytosis of ovalbumin-
containing red blood cells by dendritic cells in vitro

The effect of the various treatments (heat and antibody) on the
phagocytosis efficiency of the red blood cells obtained according to variant
1 of example 1, by dendritic cells, is measured in vitro. The red blood cells

are labelled with a fluorescent label, CFSE (carboxyfluorescein succinimidyl



washed several tines before being brought to 109
cells/m for the in vivo test and 108 cell/m for the
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antibody ( 10 nmg/m for the irdvitro test and 23 ny/ni
or 5 nmg/m for the in vivo test) for 30 mnutes at 4C.
After a few washes, the final product is taken up in a

buffer with inj ectabl e qualiti es, and haematocrit is
br 8%i§R: 06 26078n Bk AvH)- CBSE shannerflupresserbRyewhigh diffuses

bi

o DGt g ] Mdotand THRE! isfoe B kel uid FdiBEle becomes
bl pestesebhissudzegnent t@tnmww@;@ugnmracselnamfe%ebrﬁgé@.r al

ti mes before being brought to 1 x 106 cell/mM wth

PBS andDensttic wetls aﬁﬂelSQ@ItQﬂTérOm the rpeen of bufBldn noce using

° ghirle bfis oTrese bibys tas Hiitdieh WA R e2BHnize the D110
CORfRKEr ahbribyoindkimiMit Peeshrd [t6 BbRitd Neebared cf adertftitic cell

m nutes at roomtenperature. The reaction is quenched
byfradiidtmg one vol ume of 20 mM Tris-HCI. After

it ur o1 hE e EPapn Bo6TeS Fop RiSeq el aré Jign incubated
CeMtﬁ tRé ?eﬁBﬁPc }9@@"@% % Woe Belfll N Bratidsi 20 ﬂ'lﬁ% final volume of
ugation at %OO g?

gl ucose (centri and once wit
SAZR® pihivet lof foemd-boftoged 96rweatl cLOfe gDatéSJforlcohomns at 37°C and
before constituting the final roducts

NbﬁéUPQ?eﬁftebruktW@%fFHg%BW'@sﬂ ed M%G%%Behmfieﬁ ggyby the
» G?mr‘?{&dcgﬁé a?? t?%ae%ene(lﬁt?wsﬂmcf:eéﬁos 3b0et’é!l th%r*;glgear%t E@‘Fl‘éd out.

he various edt ant1 bo

phapecyamtares off the i ©RSE Aliotdrarorad bi/ol(hé dehbﬁtlc cells is then
obt ai ned according to variant 1 of exanp 1,

defgestied Eﬁlﬂoév cylomatas (RedegHra et @b, JTH@W' bJbe@ry 2006,
5 Cel 1@1 g?gl led with a fluorescent |abel, CFSE

(car <o iscei n succinimdylester), for 20 mn at

4C. CFSEhliev‘e EopAatdrsoN eeantdd deks wers fedléd f uses
(A) red blood cells loaded with ovalbumin and not labelled with the CFSE
fluorochrome,
(B) red blood cells loaded with ovalbumin and labelled with CFSE,
(C) red blood cells loaded with ovalbumin, treated with the anti-TER 119
antibody and labelled with CFSE.

Results

Table 1: Percentage of dendritic cells having phagocytosed

fluorescent red blood cells:
Red blood cell population % of dendritic cells
(A) 4%
(B) 27%
<€) 36%

The murine red blood cells loaded with ovalbumin and treated with
the anti-TER 119 antibody were more efficiently phagocytosed by the

dendritic cells isolated from the spleen than the untreated red blood cells in



t hrough the cell nenbrane. Once inside the cell, the
nol ecul e becones fl uorescent subsequent to its
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are isolated fromthe spleen d@ C57BI/6 nice using
magneti ¢ beads. These beads carry anti bodi es which
recogni ze the CD1 1c marker, thereby naki ng it

possible to isolate the CDH c+ dendritic ce
f r 40; after FheucreEcoauire dbigyre Jnf%fﬂ@qt'é@'W(é@nﬁll BbB6% of the

 ofRoRlT chllF QUSRS Mg Mol GioBR"EeA4 Sl ng ftioooy.

208gahsnehly ZTf% n@WabgérﬁwaﬂaH@oow IPragottosisPbRiheSantibody-
for 4 hours at 37C and 5% CO2. After culturlng for 4

hotieated: egl blead maﬂacbycéln@uiaitonu nefexrgsyingtthe CD11c dendritic
dendritic cells ar se ' NH4ACL, d sever al
Bl ekerRag BB haar e o Fiftre . YN Gree

quorochrone by the dendritic cells is then nmeasured

by flow cytonetry (R Segura et al., J. Inmmunol,
Januar yEzangle G_MeaswemMnlof- 308 . prrag@ca/ttpmﬁuo‘atrednblooﬂ cells

| e e AvabEmyGRnERtstiagas e el oe i top gpleen and
f1 Q8 RS nli& red blood cells |oaded with

oval bumn and |l abelled with CFSE, (C) red blood cells
| oaded Whishstnayl lsuannallagemt edudy tsinaeh ©FahtmicéBRdL bibod cells

ti bod d bel SE, R lts Tabl
PoF AR OYRbIR AR ¢ INECER & Rh 6o e M SRS mice.
fluoresgg BSQ:h%E &?J 1§ reB d&‘ir Fé‘l Vﬁ‘ﬂbbﬁ‘?dmlce loaded

cells | oaded wth ova bumn and rea
with ovalbumin (variant 1 of example 1) heat treated, treated with the anti-

TER 119 antibody (as described in examples 2 and 3, respectively) or not
treated are prepared . These batches are divided up in the following way:
Batch 1: no heat or antibody treatment (Figure 2, A and D)

Batch 2: heat treated (Figure 2, B and E)

Batch 3: treated with the anti-TER 119 antibody (Figure 2, C and F).

Each batch is labelled with CFSE and injected intravenously into
C57Bl/6 mice. Three hours after the injection, the blood, the spleen and the
liver of the mice are taken. The percentage of fluorescent red blood cells
circulating in the blood of the mice is measured by flow cytometry. The
fluorescence incorporated into the spleen macrophages expressing the
F4/80 marker (Figure 2, A, B, C), into the liver macrophages expressing the
F4/80 marker and into the spleen dendritic cells expressing the CD11c
marker (Figure 2, D, E, F) is measured by flow cytometry.

Results

Table 2: Percentage of macrophages or dendritic cells from the
spleen, having phagocytosed fluorescent red blood cells 3 hours after

injection into the mouse:

Batches Macrophages Dendritic cells

1 28% 5%




the anti-TER 119 anti body were nore efficiently

phagocyt osed by the dendritic cells isolated fromthe
waplogemsthan the untreated red bl ood cel | s i nvPCT/BP2008/060492

after 4 hours of coculture (Fi2fure 1, respectively C

and B). 36% of the dendritic cells phagocytosed the

red blood cells carrying the anti body, against only
27% in the absence of antibody Dh::mnr‘\/f sis of the

aht i bodyt r @at ed red bl ood celd8%by a DOD | ation A8fe

expressi ng3the CD1 1t dendri t81cel |l marker was 2P§%®

observed ( 10.9% Figure 1, C). Exanple 6 .
Measur enent of the phagocytosis of red blood cells

cont a nd ﬁ@ubﬁ/aﬂlftﬁj’mlmec’fb?ﬁ e gpHERR sreshdlaehdeeltsi doaded  with

S bl Mgl o qrl Stehiutie HETER ™ Bgtiooay are
Cebl'rﬁosﬁ Pt IBhgeMereduat RURELDIGEE of Heambase (P.6PPENd 1%) whereas
consangui neous C57BI/6 m ce. Three batches of 74 x

5 r ethehé eoel stiléuntfealfadonvajbmmmmdmbmﬂieuomﬂtqellawtmhmd of the
(varl ant exanple 1) heat treated, treated with

t he' é('ﬁ?l OE)R 119 anti body (as described in exanples 2

and 3, TREREEHINEH XkIISthAOhald %bﬁ%@dt%é&té@%ret?eated with the
These batches are divided up in the follow ng wa

BaanihTER rid 9ha|a111baﬂy ar& iphadgcytosed rognthe( F4 0 mazropﬂnages and

AaCOTts g cenS i dng ﬁ%teﬁﬂﬂﬁuf%é 516" ant [ body’
10 ( Fi gur eTRe & B%d@ellsﬁﬁé&ﬂe@%ﬁﬁh' i ?ER‘ £ é’l‘htﬁ[tﬂ)og: WEre more

and injected I ntraveno y into 6 mce

hoafflsmﬂlyq:uhagwytosjeelcby tre FUf80 blaconhhdges sfpﬂheeﬂ;plaemi than the
e |liver e taken. The percenta

¥  Genlent 8 redblopb 8IS BT IS Lnraaibd: eHIse0 CRES Kisuee 2. A B,
7l ugh@l I FES @?Ha%fbe[gﬁg E%@Eg@eﬁﬁhemlbo%-gt%esated red

rescence i corpora en nacrop
exploesscels, tdyairtst/ 68, neir k@trdpfﬁmsehé\nng\ pHagoCytosedtihe heat-
15 t hﬁ’egtle\éerredrﬁgég ggl?sg gﬁd %)r(1Pyr 5&?"2' ng%he untreated batch (Table 2).

The heat-treated or antibody-treated red blood cells were also more
efficiently phagocytosed by the CD11c dendritic cells from the spleen than
the untreated red blood cells (Figure 2). Respectively 22% and 19% of
dendritic cells phagocytosed the antibody-treated red blood cells and the

20 heat-treated red blood cells, against only 5% in the case of the untreated
red blood cells (Table 2).

Phagocytosis of the antibody-treated red blood cells by a population
from the spleen not expressing the CD11c dendritic cell marker or the F4/80
macrophage marker was also observed (11.9% and 12.8%, Figure 2).

25 Table 3: Percentage of liver macrophages having phagocytosed

fluorescent red blood cells 3 hours after injection into the mouse.

Batches Macrophages
1 24%
2 40%
3 50%




F4/ 80 marker and into the spleen dendritic cells

expressing the CD1 1c nmarker (Figure 2, D, E, F) is
wore@sisd? by fl ow cytonetry. Results Table 2 :PCT/EP2008/060492

Per cent age of macrophages or @ndritic cells fromthe

spl een, havi ng phagocytosed fluorescent red bl ood

cells 3 hours after injection into the nouse: 3 hours

after injection, the nmurine red bl ood cells | oaded

wi th ovlheheaiigatethéed Heethcets o the dadelogftqelisHecated with
o0l ETER 138t ¥ pReEBEks 8 b S P8 BghBeoes o

ar gheSiivdr]  untreat ed, oval bum n-1 oaded red bl ood cells
in the blood of the nouse (4.6% . The red bl ood cells

t hat haVe @ hlaeseelisiterated with theeante HERI 119 anéoody were more

anti-TER 119 anti body,ar cytosed by the,F4/.80

5 G eR BN, b GBRGF 2RO el ihads, RE 1 g than the
( Fheat@edibd rEdenibed ddigast finl fhet {SPEAEdWeldholbbE cells. 50% of
anti-TER 119 anti body were nore efficiently
phtigoliyerodadraphagke HHRCYIasedotbiragrisoasty-tréaiedplegehlood cells,
than t he t-treated red blood cells or the untreate
+ ea0BNSh 4088 19t apIRARSD, Ry, oty Bastofhe Rgaf fedfed red
SPhRRR RS PRSP 24PN RIGRYIRARTed BEidtibiaDy. (I eat ed
red bl ood cells,” agal nst 68% of nmacrophages "havi ng

10 phagocylhosattclusien htvet bindatgedf thedablilbady toetHesrexhtlomal gells and

T
rrohFEfeond BEATR, SidCe MehlEelh nafoRf ofl i pgBehoe of

( Fdgnaritic cell ek @if i metroph2geanchpdie af deagbdytizing these red
cells phagocyt osed the anti body-treated red bl ood
cePlo9d6e4St he heat-treated red bl ood cells, against

15 only 5% in the case of the untreated

Example 7. Measurement of the phagocytosis of mouse red blood
cells containing fluorescent ovalbumin by bone marrow macrophages and

dendritic cells in vivo

20 This study is an autologous study, since OF1 mouse red blood cells
are injected into OF1 mice.

Four batches of 132 x 10" OF1 mouse red blood cells loaded with
fluorescent ovalbumin (Serlabo Technologies, ref WO-LS003054) prepared
using variant 2 of example 1 and treated with the anti-TER 119 antibody,

25 with heat or with BS3 (as described in Examples 3, 2 and 4, respectively) or
not treated are prepared. Each batch of red blood cells is injected
intravenously into two mice. One and a half hours after the injection, the
mice are sacrificed and the femurs of the mice are removed. The
fluorescence incorporated into the macrophages expressing the F4/80

30 marker or the CD11b marker, the granulocytes expressing the Gr1 marker,
the myeloid dendritic cells expressing the CD11¢ and CD11b markers and

into the plasmacytoid dendritic cells expressing the CD11c and CD8



red blood cells (Table 2). Phagocytosis of the
anti body-treated red blood cells by a population from
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mar ker or the F4/80 macrophag@Z2marker was al so
observed ( 1 1.9% and 12.8% Figure 2). Table 3 :
Percentage of |iver macrophages havi ng phagocyt osed
fluorescent red blood cells 3 hours after injection

i nin@rkers isrpigasuTekbndaw-eyeEety. red bl ood cells or the

re 0 a nt i body
L Bt i p58kG dedhldds i DR EET NS,

| i Batch Z@aﬂtﬁﬁnhh@@de@@édﬂ ®lddceedIRg heht-trehee antl - TER
119 anti body were nore efficientl éqphagocyt osed by the

F4BstEhne: aslogdled ied| bPiped celin trertedeuith ttheaamtt TER 119
red t5)1[I?o d cells or than the untreated red bl ood cells.

5085 Yhe 1iver macr ophages phagocyt osed the
anBhRAY-dVaRAIERH-badcl @8Il bdis agai nst 40% of

macr ophages havi ng phagocyt osed the heat-treated red

bl Batthc®INaClgidcosg y 24% in the untreated batch (table

3). In conclusion, the binding of the antibody to the

red bl ood cells and the heat treatnent allowed
efficiepbggg geting of the red blood cells in the

spl een and the liver, and a significant increase in
th@apler@d?&ragetage d¥ndrane cmaeioms mattrconhamsrogr&rg,éscytes or

ca %xgc%l gtl of ﬁg\/g*%éluhlpé the (yﬁ) ol O aglaﬁlnnau@é;r 30 min

regftgrl mgqg&% ib§: contai ni ng fI uor escent oval bum n by
bone marr macr ophages and dendritic cells in vivo

This study is an autol ogous study, since OF1 nouse red
bl ndr‘gllca_peinje_g_t_erlinf OEl mce

Myeloid Plasmacytoid
Batches _ [F4/80 macrophages |CD11b macrophages Granulocytes dendritic dendritic
1 25 0.05 125 2.7 24
2 3.3 0 155 2.2 34
3 17.7 1.75 21 15.3 6
4 24 0 13 1.6 24
5 0.5 0.1 1.3 0.8 1.5

One and a half hours after injection, the ovalbumin-loaded
red blood cells treated with the anti-TER 119 antibody were efficiently
phagocytosed by the F4/80 macrophages, the granulocytes and the
dendritic cells of the bone marrow. The myeloid dendritic cells of the bone
marrow are the cells most involved in the phagocytosis of the ovalbumin-
loaded red blood cells treated with the anti-TER 119 antibody.

In conclusion, the use of red blood cells treated with the
anti-TER 119 antibody allows the best targeting and phagocytosis of the red

blood cells by immune cells in the bone marrow.

Example 8. Measurement of the ovalbumin-specific CD4 T cell
response after a single injection of ovalbumin-loaded red blood cells and of

Poly(I:C) adjuvant
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2 of exanple 1 and treated wi 23 the anti-TER 119

anti body, wth heat or with BS3 (as described in
Exanples 3, 2 and 4, respectively) or not treated are
prepared. Each batch of red blood cells is injected
intravenously into two mce. One and a half hours

after tﬁ?ﬁetel'\;,lg%%ngﬂ'bf tﬁg%\w\&gvﬁbﬁﬁﬁﬁ* %;héérl @[ﬁf‘ﬁ” ddhe response

femurs e are reno ence

i n@@m@trsame%eersmn?hmemérmh@%%fe@me%dm td™4 Fr/ddls, the
mar ker or the CD1 1b marker e granul ocytes

expmmngntqfetr@@ eeliskdhe leviel af @ctvatiamepiithese cedsiand the
Esq@ Igohlnﬁg 1 _1c and CD1 1b markers and into the
8))? 9 Itga&nr@g 1s expressing the CD1 1c and

CD8mar kere évali@rstiordhBY CDOW @eliorbblise Bat ﬁé?anﬂ_zed using an

oval bum n-| oaded red blood cells, treated with
Baadaptatlon odatheumethodadiascribed bhoBdsscel\l’set al. The Journal of

o oPliaichf HikstaBlipty 2onz vy "Rk A 3866 5, SiSiepeRdcpt 1. The
G @FnBH G 1 nmhﬁﬁﬂﬁ&%f Q@oé' 980 cebd£1B88Chnha CDN&‘ﬂcens of OT-II

gl ucose Results Ta * Percentage of bone marrow
rratl’anmﬂsrgemlcgr(@mwlrlesylﬁwer oref demBli/6+ Tog(detd Tcrb42d@ign/Crl)) are

P haseh e deashee oS AmReqil £ Lhokrs 4PaanseniTha ok fice are

LRSI BAedokct DIGhEs! bholiegl o Ayt peotae

t h82B54380 associEibdgasih t hejgr ahigtonoyt Eeibilitgl tdoenplex class I
molecules.

The OT-Il transgenic CD4 T cells are isolated from the spleen of
OT-Il mice and labelled with CFSE, before being injected intravenously into
Ly5.1 mice. OT-Il mice and Ly5.1 mice have the same genetic background,
but the cells of both types of mice can be identified by means of the CD45
marker. This is because the cells of OT-Il mice express the CD45.2 marker,
whereas the Ly5.1 mice express the CD45.1 marker.
20 hours after the injection of the transgenic mouse CD4 T cells, the

Ly5.1 mice receive an intravenous injection of the following batches. Three
mice are injected with the batches containing red blood cells and two mice
are injected with the batches containing free OVA or the control.
Two batches of 183 x 10" red blood cells of C57BI/6 mice loaded with
ovalbumin (Serlabo Technologies, ref WO-LS003054) prepared using
variant 2 of example 1 and treated or not with the anti-TER 119 antibody
(as described in example 3) are prepared. The adjuvant, Poly (I:C)
(Invivogen, ref tlrl-pic), is added to these batches, as well as to the batch
containing free ovalbumin. The amount of Poly (I:C) injected per mouse is
25 ug. The amount of OVA injected into the mice is indicated in Table 5.

This is an autogenic study since ovalbumine-loaded C57BI/6 mice
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red blood cells treated with 24e anti-TER 119

anti body. In conclusion, the use of red blood cells
treated with the anti-TER 119 anti body all ows the best
targeti ng and phagocytosis of the red bl ood cells
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i nfRshelooel ¢ellsi are; MEedion do tad: binicex &dfB6g Lys.1 and OT-I1 mice

Ve f 1.n-specific CD4 T cell
re@%g%g%e%mgrge‘g%g?%é?!é&éﬂijhgct !Oon of oval bum n-| oaded

r eBathOQdP@Z«' 1T )280d FvaltiniinliGhdedired anbdd ety atébd Oith the
of the OVA (oval bum n)-specific CD4 T cell response

co@RiiJiER il hO @ptibady ng t he percentage of OVA-specific

T.cel [ [ lLs, th
COBaErCE il B ERBb1OefY BRSNS et on
of Bhitha3:(Bbly (BGYERY freEvafy@hiat i on of the CD4 T cel |
response is realized using an adaptation of the

nmeBatoitsd :d¥8smiabed in Russo V. et al. The Journal of

Stor t snEpres S8y et B aikraiih alithe oainmane yoe e sacrficed
180nd 1A 3pleentSHahe hReG rbnt@ldd® e fBrckhtdde?85@%MN-Specific

mce (Charles R ver, ref
C5ZBY ©-ceji6 T thd spleensabiivednide) isameasgred by flowasiometry using

bR S48 4B el B LB Tl o
e T ol 5 9390807 EN LA GO 61 and e

OTnlinber aofs ¢etal dyr@phodytes! tourded withl &ypan f blom (lIneitrogen, ref
spl een of m ce and | abelled with CFSE, before

beﬂﬁ@@%@%éleﬂei@t ravenously into Ly5.1 mce. OT-11

m ce angh L ¥poiteioh dHiV el dlfivaagR o BREOVA-BEESHE BHIT cells in
the spleen of the mice is measured by flow cytometry using the CD4, CD44
and CD45.2 markers and using CFSE (Tables6 and 7). At each cell
division, the amount of CFSE contained in the OVA-specific CD4 T cells is
divided by a factor of 2, which makes it possible to determine the number of
cell divisions by flow cytometry (Figure 3).

The production of IFNg by the mice splenocytes is measured in the
culture supernatants after 3 days of in vitro stimulation in the presence of
10 pg/ml of ovalbumin peptide 323-339 (Neomps, ref) by means of an
ELISA assay.

Results
Table 5: Percentage and number of OVA-specific CD4 T cells three days

after injection of the batches (mean + standard deviation):
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Table 6: Percentage of OVA-specific CD4 T cells which have divided 0, 1, 2,

3, 4, 5, 6 or 7 times three days after injection of the batches:

% of OVA-specific CD4 T cells at each division cycle (mean t standard deviation)

Batches 0 1 2 3 4 5 6 7
1 010 010 0110 03+0 1.720 94 +0.1 359403 | 525+0.2
2 0140 0140 0240 0.8+0.1 42+08 192+32 | 43722 | 31563
3 1.9+14 6.9+5.2 156+95 | 18756 | 19704 | 164+53 ] 139+10.1| 6.8+59
4 69.7+49 1.3+1 0.1+£0.2 0.3+04 56+3.7 3.7+£1.1 53+28 13625

These observations are confirmed by the in vivo cell proliferation

results (Table 6 and Figure 3). Cell division induces a decrease of the

CFSE fluorescence intensity: disparition of half of the fluorescent material at

each division (Figure 3A). The OVA-specific CD4 T cells divide more rapidly
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The results of the cell activation level (characterized by the level of
expression of the CD44 marker) show that all the dividing OVA-specific CD4
T cells have a high cell activation level (Table 7 and Figure 3). In addition,
the activation level of the OVA specific CD4 T cells can be correlated to the
number of divisions of these cells: the more the cells have divided and have
lost their CFSE marker content, the more they express a high level of

activation marker (Figure 3B).

Table 8: Production of IFNg by splenocytes stimulated in vitro with 10 pug/ml
of ovalbumin peptide 323-339 for 3 days:

Production of IFNg by splenocytes in ng/ml
Batches (mean + standard deviation)

1 56.3
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The evaluation of the OVA-specific CD8 T cell response consists in
measuring the percentage of OVA-specific CD8 T cells, the production of
IFNg and the cell lysis, in vivo, of the cells presenting the ovalbumin peptide
257-264 associated with major histocompatibility complex class | molecules.
This study is an allogenic study, since ovalbumin-loaded red blood cells
from OF1 mice are injected into not consanguineous C57BI/6 mice.

Two batches of 167 x 10" ovalbumin-loaded OF1 mouse red blood
cells prepared using variant 2 of example 1 and treated or not with the anti-
TER 119 antibody (as described in example 3) are prepared. The adjuvant,
Poly (I:C), is added to these batches, and also to the batch containing free
ovalbumin. The amount of Poly (I:C) injected per mouse is 25 ug. The
amount of OVA injected into the mice is indicated in Table 9.

The batches are injected intravenously into C57BI/6 mice. A minimum
of 4 mice are injected with a given batch. In vivo cell lysis is measured using

an adaptation of the method described by Hervas-Stubbs S. et al., Blood



of oval bum n peptide 323-339 for 3 days: The results of
I FNg production by spl enocytes show a strong

w@emdocsion of 1 FNg by the spl enocytes of m cePCTERIMDSAE0492

10

20

25

30

with Poly (1:C and oval bum n28oaded red bl ood cells
treated or not treated wth the anti-TERL 19 anti body.
In conclusion, these results denonstrate the
superiority of the oval bumin-1oaded red bl ood cells

tr B96d169 1o 184woBR6t Kellanprieseriing the Hualignin, PeRtidee57-264

{a%ésloacgéitggbﬁl o@rgdro%Sé%t W@ll%oﬂwgk%lgss@m&ecules are

Memsattedanio Ble trimutizadbwmide)-Bire®), fdie da8 ditarethle injection, the
response after a single inj ec%l on of oval bum n-| oaded

r enics ROGiveean snjanf@broof Pdl y 101 spenagli@sapresaniing the ovalbumin

conal 2p4° PabliuslisaEpS e Tpece éﬁ?igaencﬁa&)k@p“ 7 qnoderate

CD@OH_cé"rﬁtlajtl%n bhﬁﬁ%@dﬁﬁ&'@o(y‘x%h‘% ({yE@(;S ova esentlng the

lysts, In vivo he cells presenting umn
pepéptibie 2M4Med%|ﬁch@hecbnmehtranmsmf CFSE (cell IyS|s control).
hi st ocongatl bility conplex cla | nol ecul es,

study i 52ty %‘PQ%EWF&'th@dWa'?PW BeRAge R - ?%d@@VAp) and
s ba B BGRE By 0SB Ty psoonse

ovaydinsi ovalbadte. JFhasthess smlNﬂsltI@aldtheeM]ectlpneﬁa%@UAp and of

using varjant 2 of exanple 1 and treated or not wt
t heolyfliG) indpres 89 Iaﬁ@a%ﬁaaytfreaaeﬁsréﬁtageo@fdovaib@ma?ﬁ:s@e<35lc CD8

a9 BIPAPhe HISLANN B Lol LRk nel GVALAIGALoeptide in

and a SO ftai ning

OVﬁA/bleHbﬂ/a Shabzyount of Poly (1:C injected per nouse
' The anmount of OVA injected into the mce is

S )
: naatpeﬁvt dPply (F4bl end ovawlndpaﬁ@@ rad DIpegl eile dreated with the
| n%ﬁ‘-‘ﬁi‘?@‘f%%nh%&y C57BI/6 mce. A mninmm

Batch 2: Poly (1:C) and ovalbumin-loaded red blood cells
Batch 3: Latex beads coupled to the ovalbumin peptide 257-264
Batch 4: Poly (I:C) and latex beads coupled to the ovalbumin peptide 257-
264
Batch 5: Poly (I:C) and free ovalbumin
Batch 6: NaCl glucose + plasma

16 hours after injection of the splenocytes, the mice are sacrificed by
euthanasia and the spleens of the mice are removed. The percentage of
OVA-specific CD8 T cells in the spleen of the mice is measured by flow
cytometry using tetramer and the CD8 marker (Table 9). IFNg production
and expression of the marker associated with degranulation (CD107) by
CD8 T cells was measured by flow cytometry after in vitro stimulation for 4
hours in the presence of 0.1 ug/ml of ovalbumin peptide 257-264 (Table 10).

In vivo cell lysis was measured by flow cytometry using CFSE (Table 11).
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antibody have a significantly higher percentage of OVA-specific CD8 T cells
than mice injected with free OVA and Poly(l:C) or mice injected with
Poly(I:C) and BOVAp (Student’s test: *p = 0.001 and **p = 0.01).

Table 10: Production of IFNg by CD8 T cells stimulated in vitro with
0.1 ug/ml of ovalbumin peptide 257-264 for 4 hours:

Batch % CD8 T cells % of CD8 T cells
producing IFNg producing IFNg and
expressing CD107
marker
1 8.7+1.8" 71+4*
2 6.6 +£1.7° 71+4*
3 1.4 £0.1 33+4.5
4 2805 57 +5.5
5 1.8+0.5 46 +7
6 0.7+0.1 18 +2

The CD8 T cells generated are effective and cytotoxic since they
produce IFNg and express the CD107 marker in response to stimulation

with the ovalbumin peptide (Table 10). The percentage of CD8 T cells
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BOVAp (Student's test, p < 0.008). Table 11:
Per cent flae oélli lysisi vesalte | cdxAateperith | exprebsiohy of sthe marker

( rn?:t;‘sasnociasttegllr:/\(?iﬁtahr gegrea\aiu?attgo%ngfables 10 and 11). Injection of Poly(l:C) and
ovalbumin-charged red blood cells which had either been treated or had not
been treated with anti-TER119 antibody induced lysis of cells displaying
ovalbumin peptide 257-264 in a manner which was more effective than
injection of Poly(l:C) and free ovalbumin (Table 10).

In conclusion, these results demonstrate the superiority of ovalbumin-
charged red blood cells which have either been treated or have not been
treated with anti-TER119 antibody in the activation and proliferation of
cytotoxic CD8 T cells capable of producing IFNg, degranulating and lysing
cells displaying ovalbumin peptide 257-264.

Example 10. Measuring the maintenance of the ovalbumin-specific
CD8 T cell response 30 days after a single injection of ovalbumin-charged

red blood cells and adjuvant Poly(l:C)



The cell lysis results correlate with expression of
the marker associated with degranul ati on (Tables 10

w@ea9n1917 | njection of Poly(LC) and oval bum nPChBEPZIELI060492

10

15

20

25

30

red bl ood cells which had eitR8r been treated or had

not been treated with anti-TERL 19 anti body i nduced

lysis of cells displaying oval bum n peptide 257-264 in

a manner whi ch was nore effective than injection of

Pol y( LOFValHating &e sladntenanee ofrim @Vfoypem)ﬂc &4 ITueglloigsponse

R RS Eob Bos SSY L PR et and o

beggistineaicds daybaver agindgleamjetfieat ed with anti- TERL
19 ‘antibody in the activation and proliferation of

cyt ot ox1 BisGhedyrweas| arsaliegrin¢ stusly, ginseuer igoodrglls charged with
degranul ati ng and l.vsi ng cel | i.spl avi na _oval bunm n
B Glse BaB At R GectdliRE fih BpS¥RuiHENs cs7BIe

majjigenance of the oval bum n-specific CD8 T cell
response 30 days after a single inj ect7i on of
oval bunTwochatciyes were dreparedcet 150 antD’ aafjavadnumin-charged OF1

R 0, e T et 2 L QPR Ll
PeR At 405’53%}B@@ﬁ'tlféa@ecﬁ:};ﬁth.-rarﬁ@rt?{1%@da][ﬁff>|gbglt(é§'yo%scribed

in vivo ays after a single injection.
waim Brambleo@eniThesadidyantsiRuty(l:03dwakcerdtierietd theslealafebes, and
with OF1 nouse oval bumn were injected into

noRlSeoies Hify b Gen@sRg / eeeriava! UTNG YaBEhERPSeflae quantity of
P RO et BP0, 0L AUEAUE T s, LR ieged o

of thiexaigel ie showi inlTdiael 10r had not been treated with

anti-TERL 19 anti body (as described in _Exagl%e 3%[. The
adj uvanfhe matghescvergasiestrib dntrayaneesly vue (hedBl/umaice. Three

al Afcd %etrgﬁryggﬁe%hwﬁﬁrg aiJé"n%tEﬁ?%%%?dP@' @eleys%oi\lfA‘QR/o, cells

The cfquantl
displaying ovalbumin peptide 257-264 associated with molecules of the

major histocompatibility complex of class | were injected into immunized
mice. 33 days after injection, the mice received an injection of 0.5 x 10°
splenocytes displaying ovalbumin peptide 257-264 (NeoMPS, reference
SC1302) and labelled with a moderate concentration of CFSE and of
0.5 x 10° splenocytes not displaying the peptide and labelled with a high

concentration of CFSE (cell lysis assay).

Batch 1: Poly(1:C) and ovalbumin-charged red blood cells, treated with
anti-TER119 antibody

Batch 2: Poly(l:C) and ovalbumin-charged red blood cells

Batch 3: Latex beads coupled with ovalbumin peptide 257-264:
BOVAp

Batch 4: Poly(l:C) and BOVAp
Batch 5: Poly(l:C) and free ovalbumin
Batch 6: NaCl glucosated + plasma
16 hours after injecting the splenocytes, the mice were euthanized

and their spleens were removed. The percentage of OVA-specific CD8 T
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34 days after injection, the percentage of OVA-specific CD8 T cells

10  was equivalent for each group (Table 12). This result is not surprising given
that the peak CD8 T cell proliferation was at about day 7 and it was followed
by a contraction phase (Hervas-Stubbs S et al, Blood, 2007, 109: 5318-
5326).
15 Table 13: Percentage of anti-OVA-specific cell lysis in vivo (mean %
standard deviation):
Batch % cell lysis in vivo
(mean + standard deviation)
1 49 £ 9%
2 54 + 28
3 12154
4 216 +12
5 204 +£19
6 09+09
34 days after injection, the OVA-specific CD8 T cells were still
capable of lysing cells displaying ovalbumin peptide 257-264 (Table 13).
20 Injection of Poly(l:C) and ovalbumin-charged red blood cells treated with
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prepared using variant 2 of example 1 and chemically treated with TmM BS3
(as described in example 4) is prepared. The adjuvant Poly (I:C), is added
to this batch, and to the batch containing free ovalbumin. The amount of
Poly (I:C) injected per mouse is 25 pg. The amount of OVA injected into the
mice is indicated in Table 14.
Batch 1: Poly (I:C) and ovalbumin-loaded red blood cells treated with 1mM
BS3
Batch 2: Poly (I:C) and free ovalbumin
Batch 3: Poly (I:C)
Batch 4: NaCl containing glucose

The batches are injected intravenously into C57BI/6 mice. A minimum
of 3 mice are injected with a given batch. Seven days after the injection, the
mice are sacrificed and the spleens of the mice are removed. The
percentage of OVA-specific CD8 T cells in the spleen of the mice is

measured by flow cytometry using tetramer and the CD8 marker (Table 14).

Results



(as described in exanple 4) is prepared. The adj uvant
Poly (1:C, is added to this batch, and to the batch

w@omwaissing free oval bum n. The anount of Pol yP¢T/EE)008/060492
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injected per nouse is 25 ng . 3the anobunt of OVA

injected into the mce is indicated in Table 14. Batch

1: Poly (1:C and oval bum n-1oaded red bl ood cells

treated with 1mM BS3 Batch 2 : Poly (1:C _and free
ovafbien4 Feercentage: ansbnymper of Q?lé‘b'@ﬁeﬂ'flc Qe cells seven days

e Blesfofl ot A B kaSa HER R oBN et UFFBAOYY 5 i ce

are injected with a given batch. Seven days after the
infection, the mce are sacrificed and the spleens of

the nice are rgnoAmeuntPheVAer dent ag@opévﬂggéém‘_e@béir%eus
COB T cell's in [t HBiesiPddAthy the miggad $ sBRASARViakidn)

fllow cyBatebery lusi nff'%et raner land the CD8 narker

(Tiabl e 14). ResultsTabgse 14: PRer cent age and gnuyyper  of

OWAspecTfTT €8~ T TetTs Ssever days af ter 1) ect om of
the batcRBRes (ndan stdb@lard dgviation): Thé2mke

injected_wth Fon (I:©) and qval bum n- Ioad q red

bl ol L o+ o ol [P » Y ale NEN [N o4
Uu LT T o Ul Cll Cu v'\'ll T oSO rave—a i \dllcl [JCI \.«CIIL ayvc

of | OVA-specifid CDB8 T gells than the m ce pmj+ext ed

wth free O\/A and Poly (I:C) or than the mce i1njected
with Poly (I: These results are not statistically

dlffere houl . not. t hat a
free O rn%& Ll 50 Yt P 6l A b B R4 oo oo
t haglld Reatsowith BE3QYAVE i BRfhed pé?cérhtacr;baéﬁtDVA specific CD8 T
cont ai ni ng the OVA-1oaded red bl
coeellsuthiaonthet méisseinjeciad twiths frea @at andh&oly (1:C) or than the mice
OV%'JebthIed r{/\_/ikhoﬁ%?f (f&SJ These results are not statistically different, but it
should be noted that the amount of free OVA injected is more than three
times greater than the amount of OVA injected in the batch containing the
OVA-loaded red blood cells.
In conclusion, these results show that the ovalbumin-loaded red
blood cells treated with BS3 are also capable of generating OVA-specific

CD8 T cells.

Example 12. Measurement of the ovalbumin-specific CD8 T cell
response after a single injection of ovalbumin-loaded red blood cells and of
CL-097 adjuvant

This study is an allogenic study, since ovalbumin-loaded red blood
cells from OF1 mice are injected into not consanguineous C57BI/6 mice.

Batches of 119 x 10" ovalbumin-loaded OF1 mouse red blood cells
prepared using variant 1 of example 1 and treated or not with the anti-
TER 119 antibody (as described in example 3) are prepared . The adjuvant,
CL097 (Invivogen, ref tlrl-c97), is or is not added to these batches. The
amount of CL097 injected per mouse is 0.15 ug. The amount of OVA



bl ood cells treated with BS3 are al so capabl e of

generating OVA-specific CDd T cells. Exanple 12 .
wokasisrent of the oval bum n-specific CD8 T cRET/EP2008/060492

response after a single injectddn of oval bumi n-1 oaded

red blood cells and of CL-097 adjuvant This study is

an al | ogeni ¢ study, since oval bum n-|oaded red bl ood

cells fromOF1 mce are injected into not
coinemedinedne misy i indicate@in Bablehks of 119 x 107

s PREPULT LT 5q SVaiATRP Qo586 aed BlociE kel BRARE iy the ant

t hgERM 19 adfidAL9 anti body (as described in exanple 3)
are quhggared . The adjuvant, CL097 (Invivogen, ref

t1Bp ) pvalbumnin-loadest redideéebd cetlddrratedt wireghe Tadi-TER 119
SaHDH.tOCg/f CL0O97 injected per nouse is 0.1 5 ng . The

an®By f OVAinjected into the mce is indicated in

Tabhenhld CLEA shd bvaBLRfd-eadeMR BigBd teligaded red

bl ood cells treated with the anti- TER 119 anti body

BaBetch4::ovalkurbinrioaded sele dlaasticadisood cel | s treat ed

i L,h i -TER 119 ti body Batch 3 : CL097 d
ov BT A SaLeRe Pl SRBRe cel | < Batch 4 ¢ o
oval bunrRe IRadRe ér%dinféc@étﬂjirﬁ%deﬁoﬁ@i&%t&CBéB’ﬁ@'mice. Four days

contai ning glucose The batches are injecte
10 i naftarvteoingotionntive CEEBlalé saicoBced-and tHayspledriseof theemice are

injection,_the mce are crificed and th pl eens, of .

t nisiesdl e TV peichiod Thilts SrisEaBro M B)e Haocied with the
SP|ShasY Bﬁtgh@é iéfh%%s'uréc?ﬁ{ b %l%d“reté?ﬁ)e\‘r?ét?ﬁfésa thR&S days of
is nmeasured In the culture supernatants after three

daysvitb stimuiation is thenpreserme ohOt1heg/prl esfeonaburhirOpéptide 257-
ng/m of oval bum n pegti de 257-

264 by means of ELISA assay.
15
Results
Table 15: IFNg production by splenocytes stimulated in vitro with 0.1 pg/mil
of ovalbumin peptide 257-264 for 3 days:
Amount of OVA injected IFNg production by splenocytes
Batche into the mice (ug) in ng/ml
1 83 15.
2 83 5.7
3 103 11.
4 103 7.4
20 5 0 0.4

The results of IFNg production by the splenocytes show a greater
IFNg production when the mice received an injection of both the CL097
adjuvant and ovalbumin-loaded red blood cells treated or not with the anti-

25 TER 119 antibody.

In conclusion the CLO97 adjuvant also potentiates the IFNg response



264 by neans of ELI SA assay. Results Table 15 : | FNg
production by splenocytes stinulated in vitro with 0.1
worguoai19i7 oval bumi n pepti de 257-264 for 3 daysPCTTRR2008/060492
results of IFNg production by 3he spl enocytes show a

greater | FNg production when the mce received an

i njection of both the CL097 adjuvant and

oval bum n-1 oaded red blood cells treated or not with

t hindgred by terinectiemet thevalbymisoleeradired biopd cgltso7
adj uvant al so potentiates the | FNg responsei nduced by
the injection of the oval bum n-1oaded red bl ood cells.

EXBER@aMelel 33 .. MBaSer 6f taoralngroath aftembie afjé&lonadfeadjuvant Poly
i nj ection of adjuvant Pol CR and treated or

y (1 r.
untireaeed t@mcbgﬁuntre@f@decwaibwm pegded erythrogytes mhaice
purpose of this study is to neasure the tunor growth
of EG7 cell line in C57BI/6 mce after injection of a

singl e ¢Rs ubodobith(d stlily 3 fe@atiRIther tuYrigeehBflof EG.7 cell

oval bum n-l oaded erythrocytes. EG 7 tunor cells are
oblirg me@ 5 Bithmite@fieaigecitr oba sirg)le deseofdRly ¢1:C) and treated

originate fromthe EL.4 cell lin ' synt hesi ze ,
o LBl SO TBirsAdef anryo Sias SERLT 4 el Afe obtained
St ATEES(QVEChURL @dEé.?fc\é_t@fo?@maﬁé IR MEIEL 4 cell line,
mce are injected into 7BI/6 mce. "The nodel 1 n this
10 expbridhneymthészeapd sphrdta QVA conditutivlywo bat ches of

165x1 07 anti body-treated or untreated oval bum nl oaded
er yt hr oTliseis drr ahodgdric sty ginee w\veitaunih-lsaded drmhrocytes from
variant 2 of exanple 1. The adjuvant, Pol ?/ (1. O, is ,
ad®Ed mise aiesipiasied i CoHBIfeymige. Hdigymodel i) thig experiment is a
i nj r. ge. The negative control is a
sué%@ﬁgﬁgﬁgé‘?%ﬁl oaded erythrocytes. OVA anounts
injected to mce are indicated in table

Two batches of 165x10” antibody-treated or untreated ovalbumin-

15 loaded erythrocytes from OF1 mice are prepared according to variant 2 of
example 1. The adjuvant, Poly (I: C), is added to those batches. 25 ug of
Poly (I: C) is injected per mice. The negative control is a suspension of
unloaded erythrocytes. OVA amounts injected to mice are indicated in table
16.

20 Batch 1: Poly (I: C) and antibody-treated ovalbumin-loaded erythrocytes
Batch 2: Poly (I: C) and ovalbumin-loaded erythrocytes

Batch 3: unloaded erythrocytes
The batches are injected intravenously to C57BI/6 mice (10 mice per
group). Seven days after batch injection, 2.2x10° EG.7 cells per mice are
25 injected subcutaneously. Mice are followed for tumor growth. Tumor growth
is assessed by measuring the diameter of the tumor in centimeters
(recorded as the average of two perpendicular diameter measurements).
Tumor size is measured 3 times per week at 2 days interval during 14 days.
Mice with tumors of more than 2.0 cm of diameter are killed.
30
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7 days after EG.7 injection, the size of the tumors is measurable on
the flank of the mice previously injected with unloaded erythrocytes and the
tumors continue to growth until the end of the study. Whereas no tumors are
observed on the flank of the mice injected with Poly (I:C) and ovalbumin-
loaded red blood cells treated or not with the anti-TER 119 antibody.
Observation of the mice is still ongoing.

In conclusion, these results demonstrate that ovalbumin-loaded red
blood cells treated or not with the anti-TER 119 antibody are efficient to

prevent the growth of OVA expressing tumor cells.

Example 14. Measurement of the phagocytosis of pig red blood cells

by macrophages and dendritic cells in vivo

This study is a xenogenic study, since pig red blood cells are injected
into C57BI/6 mice.

The pig red blood cells are washed three times in NaCl containing
glucose, before being labelled with CFSE as described above. The red

blood cells are washed again three times in NaCl containing glucose, and
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into C57BI/6 mce. The pig red blood cells are washed
three tinmes in NaCl containing glucose, before being

The r eRPCOEPIHO8/060492
cells are washed again three t38mes in NaCl cont ai ni ng

gl ucose, andthen brought back to a haematocrit of 50%

A batch of 142 x 107 pig red blood cells is injected

intravenously into three C57BI/6 nmice. One hour after
t hthenpesighbvackHe aiheenatecrdael pPVc Al bateh ohd42 x 10° pig red

- ehBoE e g ipdiBPanR AN IO R B BB TS Mfifie Bfe nour after
NMBHO PSRN, aNerare Bk therifcddBanaahkespleend hheORlerdband the

marker, into the nmyeloid dendritic cells expressing
t hten@Ds Qk then tnigDlargbremovest. sl dluprassenne incorporated into the

DB, SRRACLA SnS B0 SAER 2 e CB TR e o ne
D! hyefSid eniBrli€ 2elis eBBHing ind 8Bl 16UHACT NG GRS nd into

Results Table 18 : Percentage of spleen macrophages or
detingr plasmacyidic deadritig celagrpnesemgdthel Ubr ds amadt CD8dmarkers is
hour after injection: Table 19 :

bl ood cel] s %

Pe?@@ﬁ?ﬁﬁtb% OWENEOREIY-ow nacrophages or dendritic

ce I RIHRL sed fluorescent red blood cells
1 Egﬁphgﬁ%g?e?ﬁﬁect%%%: Tabl e 20: Percentage of liver
maBatgphzigésClocordeinmihg gliucosel | s havi ng phagocyt osed
fluorescent red blood cells 1 hour after injection:One
hour after injection, the pig red blood cells were
efficiegbégthagocytosed by the F4/80 macrophages and
the dendrific cells of the spleen (Table 18). The

pl Aablecy:oPdrekanalye tofc splekhs nefcropieaged eendatdriticheells having
cells nost involved in the phagocytosis of the pig red
bl BRgeAtsed flyprepeeidre ieed 6W|%¥@Wﬁ@ftﬁf négctionpe
macr ophages and the dendritic cells did not

Plasmacytoid dendritic
cells

Batches

F4/80 macrophages

CD11b macrophages

Myeloid dendritic cells

1

276

4+2

21+55

45+ 6

2

0

1

4

3

Table 19: Percentage of bone marrow macrophages or dendritic cells

having phagocytosed fluorescent red blood cells 1 hour after injection:

Batches

F4/80 macrophages

CD11b macrophages

Myeloid dendritic cells

Plasmacytoid dendritic
cells

1

5375

08+ 1

5+3

5+7

2

6.3

0

6

12.9

Table 20: Percentage of liver macrophages or dendritic cells having

phagocytosed fluorescent red blood cells 1 hour after injection:
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red bl ood cells (Tables 19 and
the use of pig red blood cells

wa@bdoomwsostar geti ng and phagocytosis of the red PCDBP2008/060492
cells by the spleen cells inv@ved in the generation

of i mmune responses (Lou Y., 2007, J of Imrmunol, 178:

1534- 1541 ) Exanpl e 15 . Characteristics of pig red

blood cells r‘nrmrl Sj ng ova bhbumn Two batches were
qf pig red bl ood Fell's which had EHaQr%c)E SNendritic
th ov{I bum n a(goglg lﬁgeﬁgig de”%'?%f:%['gmnd Is
| Batchl.1+ 1Ri q red bloodells chcrqed wi 2h

OVA Batch |2 : Pigqred bloof cells qipt charged withgy

A Batches fromthe starting nateri al wWere

characterized at the end of production and 18 hours

| obul ar vol une,

nmea

after productlon The nean

Hrerﬁﬁ@lro'Bl%t'Qﬁd%hﬁep'GOFﬁ,%rW%ﬂ QﬂJSower%cefﬁCIently

cor pusctngr ha
éﬁ%gc@@%e%&g : tyywmﬁ%%r%g Qeeé:%noggr#% QI#PI{ISrCGHS of the

5 COQ@@@hfﬁﬁfalb@wl) Na&lplagrdaeyton 88farae aelly of sh@fspleh are the
bl ood cells, was nmeasured using an Osnocells

i neglisumest insevekdn dae phapesywsis at éne ngarreﬁatéﬁ@@m&isnln the
ur ed ctro [ rpuscul.ar
ooR i FRAITG 2y, ABISieE AREThaBREhged Mg R IR cells did not
COﬁﬁﬁ@édy@tzé@l@o@ésdéh@kéwmo@daé&st(mabr&am gh@bo) ar
quantlté‘ of oval bumi n were determ ned using an ELI SA
t est . Taln eonclusioghdnediser P& ig gedfblpdg calls dllayssl targetisg and

o CORL RIS A BT o AR 610 R A Sypved i he
aneeﬁé}%tuéﬁf&uﬁﬁﬁuﬁé rdpRmRes Qbbn-y Fonbhen Mnembhs, 178: 1534—
1541).
Example 15. Characteristics of pig red blood cells comprising
ovalbumin.
15 Two batches were prepared of pig red blood cells which had either
been charged with ovalbumin (obtained in accordance with variant 2 of
Example 1) or had not been charged therewith.
Batch 1: Pig red blood cells charged with OVA
Batch 2: Pig red blood cells not charged with OVA.
20 Batches from the starting material were characterized at the end of
production and 18 hours after production. The mean globular volume, the
mean corpuscular haemoglobin and the concentration of red blood cells was
measured using an ABX cell counter. The osmotic fragility, which
corresponds to the concentration of NaCl inducing 50% haemolysis of red
25 Dblood cells, was measured using an Osmocells instrument (SD Medical).
The extracellular haemoglobin was measured by spectrophotometry. The
corpuscular concentration of ovalbumin, the extracellular concentration of
ovalbumin and the mean globular quantity of ovalbumin were determined

using an ELISA test.
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conprising the oval bumin (baté® 1) and that which did

not conprise it (batch 2).
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of extracel lular oval bum n was relatively | ow conpared
with the quantity of encapsul ated oval bum n and had

not

enTBRRA i

i ncreased 18 hours after production,
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t her eby

encapsul ate oval bunmin in pig red blood cells. CLAI I\/IS 1.

Conposi tion wh

ich i nduces,

in

a hast

a cytot

oxi c

s, 1&haursraftst production

cellular respdnse ddey atproduston cel |
cpi@iraraeteristicd |bStaotihg el Batcle dnf Batihn®) | Stactingy Batth denBatch 2
2| . Conpgositigmaeg@nding to Claiml,| mheriain the red
b R/R—f’anc bbglar |1 )egFontal r55;’“1 ant5gen jancg4 <) laf Hh 1 58
th Il% (@E’Ff‘r |rmune _con'p ex| with ar |rmunoq obulin
W At—Zze at ape t-he uf the—+ed
b] ood M%?WU g0 giq %rnzte p?ég% 3’{5‘ s%ﬁy% rled22-8
b oS@rQS’éPP@rby dendrit| c cells. 3. anOSItI
af dtaemegobis ¢ ai m 2, |wherein| the red bl ood dells fofm
ap i ntgfd) conpl ex with an ant] -rhesug or
anti -@dnephorlin A or anti-CRL anti body3.98 . 2.51 3.33
Oonpogaé ,|,@,n adcording|to Caim?2 or 3, wherein the
I unegyf, linis an l|gG 5 .| Conposiftion acg¢ording |to
C gﬁj %@rem the ried blood cells|( 1) contain an
a ) are heat-treated or c¢hem callly treatjed
sp te phagqcytosi s| of said red bl god cellls
bjﬁm& Joght e, phagdey
Haematocrit of 36.8 48.2 50 36.5 46.3 48
suspension
(%)
Concentration 5.64 9.1 8.1 5.9 9 8.4
of red blood
cells
(10°/mm°)
Extracellular 0.04 0.27 0.196 0.05 0.79 0.56
haemoglobulin
(g/dl)
Corpuscular 0.66 0 0.71 0
ovalbumin
concentration
(mg/ml of red
blood cells)
Extracellular 0.02 0 0.02 0
ovalbumin
concentration
(mg/ml of end
product)
Mean globular 0.03 0 0.04 0
quantity
(mg/10° GR)

As expected,

globular volume and the corpuscular haemoglobin.

Furthermore,

the dialysis procedure caused a reduction in the

the

osmotic fragility of the batches was lower than that of the red blood cells of




6 . Conposition according to Claim2 wherein the red

bl ood cells in the formof an i mune conplex are
wheavotlasent ed or chemcally treated. 7 . ConpOBCT/ERPI008/060492

according to any one of Clain#1l, 2, 5 or 6, wherein

the red blood cells are xenogenic red blood cells. 8 .

Conposi tion according to any one of Clainms 1 to 7,

whi ch further conprises an adjuvant for activating

detiér initiad kieed (hablgrat) oNo @alordjﬁ%r@@pﬁﬁ dﬁer&c@@ﬁﬂﬂw@ between
U R coMFIAD RS PRLAAT ah P8R 4 gkt o

bl eefpeisd itgbatth 2)Conposi tion according to Caim9,
vvherel n_the adjuvant is a TLR (Toll-Iike receptor)

| i gand ber Batehtbitheguantitycfrgdrscelllar @aakb.umlngva%relatlvely low
A aim10 V\hrelntheTRll and| el ect f.rom

5 b alpasl R b8 wRehl ) EBCoRuTaRB, NeHlah By spa not
| Mndaged 191HOWes aftet ‘H}#bdﬁtﬂbonr eRér@bl Mmordtfatin the stability of
ol i godeoxynucl eoti des LPSs (Ii popol ysaccharl de%
pothg(eddsioad @e&&edyamﬁulqt(rtg/thedwalbumm d). 12
. Conmposition according to Claim wher ei n
oyt okt nEhS L BIHEESHE T bcanal legtip URE: B S plood cells.
interferon alpha, IL-2 (interleukin 2), |IFNg
(interferon gamma), GV CSF (Granul ocyte
Monocyt e- Col ony Stimulating Factor), I1L-1 2
(interleukin 12) or TNF a (Tunor Necrosis Factor
al pha). 13 . Conposition according to any one of C ains
1 to 12, conprising at |east two tunmour antigens
representative of the tunour to be treated. 14.
Conposition according to any one of Clainms 1 to 13,
wherein the tunmour antigen is selected fromthe group
consisting of the followi ng anti gens: al pha-actinin-4;
ARTCl ; BCR-ABL fusion protein (b3a2); B-RAF, CASP-5;
CASP-8; beta-catenin; Cdc27; CDK4; CDKN2A; COA-1 ;
dek-can fusion protein; EFTUD2; Elongation factor 2;
ETV6- AML1 fusion protein;



FN1 ; GPNMB; LDLR-fucosyltransferaseAS fusion protein;

HLA- A2d; HLAA 11d; hsp70-2; KIAAQR05; MART2; MEL ;
woRbOigzIMIM 2; MUM 3; neo- PAP; Myosin cl ass PCT/RP203/060492

OGT; 0S-9; pnl - RARal pha fusiodZprotein; PRDX5, PTPRK;

K-ras; N-ras; RBAF600; SIRT2; SNRPDLl ; SYT-SSX1 or -

SSX2 fusion protein; Thosephosphate |sonerase; BAGE-1

; GACGE-1 ,2,8; GAGE-3,4,5,6,7; GhTVf; HERV- K- VEL;

KK-LC-1 ; KMHN-1 ; LAGE-1 CLedMS A1 ; MAGE- A2;

MAGE- A3; MAGE- A4; MAGE- A6; MAGE- A9; MAGEA 10; MACGE- Al

2; MAGE-C2; mucin k; NA-88; NY-ESO 1 / LAGE-2; SAGE

Spl 7. SbMpbsitioRXwhichTindtces, ﬁﬁF’é’ZTdsNTgmxtdeAc célllaﬂar%sponse

/[ Pmell 7 Kall'i krein 4 ; namTagI obi n Mel an- A
NAagalmst twochglls and WhBACOMRABSS rdeopEchlls contalnlng a
RE\ ; TRP-2; tyrosinase ; adipophilin; AIM2
QEBSF cyclin D1 ; Ep-CAM: EphA3 : FGF5;

@250 7. @'B‘m( dshlot atEdtdihg th&lainh i1 WHRRERNERS red blood cells (1)

I ntestinal car boxyl esterase; al pha-foetoprotein;
M GSHajn admigen\vid £2), amxnlthe fsBay oPBF II,‘anRRN\/EOI,‘on&Si\/WIth an
; RAGE-1 ~ \NF43 .: RU2AS.: secernin 1. SOXl 0 EAP
; E,“JPUPQQ'Hme&{?B%F%QQ”'Z%%” EPiResat s Su %‘Wﬁi‘e;reé blood
DKEdlls, JNABI(iBMsRmIote M%G&/td%q@%f sa@%&'@oéd%ells'%}'@%ndritic
Chorionic Gonadotropl n , HER2, HERZ2/ neu 501

10, eitmylyl Cyclase C, PAP. 15 .Therapeutic anti-tunour

vaccinhe, conpt.j Si an eff t|ve anpunt of a
corm s, CPEIPOBSE ABIGTE 9 ky25h e GPHin fie Ted oo cgts form

L’érﬂr‘?ﬁqtﬂnéﬁﬁfﬁ%@a R & Ghti %qu Br %‘P\Ylﬁ?(?o&forﬂ Al §Banti-CR1

or t cture of erapeutic anti -tunour
vaanmhftmy 17 . Conp05|t| on accord| ng to any one of

cl ai ms to 14, for use as a therapeutic antj-tunou
vaccieC Omosmh%quemgu RdGEIME of ¥ Ihsseinethe Irré{nunoglobulm

15 cyfsogrp@é_ cel lul ar response

5. Composition according to Claim 1, wherein the red blood cells (1)
contain an antigen and (2) are heat-treated or chemically treated so as to
promote phagocytosis of said red blood cells by dendritic cells.

6. Composition according to Claim 2 wherein the red blood cells in the

20 form of an immune complex are heat-treated or chemically treated.

7. Composition according to any one of Claims 1, 2, 5 or 6, wherein the
red blood cells are xenogenic red blood cells.

8. Composition according to any one of Claims 1 to 7, which further
comprises an adjuvant for activating dendritic cell maturation.

25 9. Composition according to Claim 8, wherein the adjuvant is present in
the red blood cells, at their surface and/or outside the red blood cells.
10.Composition according to Claim 9, wherein the adjuvant is a TLR
(Toll-like receptor) ligand or a cytokine.
11.Composition according to Claim 10, wherein the TLR ligand is
30 selected from imidazoquinolines belonging to the group consisting of
imidazoquinoline, imiquimod, resiquimod, CpG oligodeoxynucleotides LPSs

(lipopolysaccharides) or poly(inosinic acid)-poly(cytidylic acid).
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14. 19 . An anticancer treatnm&d method for inducing,
in a patient, a cytotoxic cellular inmune response
agai nst tunour cells or a tunour, conprising the

adm nistration to this patient of an effective anmount
of arl ZahPMPosHNr agerdingeodeledn didh gvhase i tiensytakine is selected

from the group consisting of interferon alpha, IL-2 (interleukin 2), IFNy
(interferon gamma), GM-CSF (Granulocyte Monocyte-Colony Stimulating
Factor), IL-12 (interleukin 12) or TNFa (Tumor Necrosis Factor alpha).

13.Composition according to any one of Claims 1 to 12, comprising at
least two tumour antigens representative of the tumour to be treated.

14.Composition according to any one of Claims 1 to 13, wherein the
tumour antigen is selected from the group consisting of the following
antigens: alpha-actinin-4; ARTC1; BCR-ABL fusion protein (b3a2); B-RAF,;
CASP-5; CASP-8; beta-catenin; Cdc27; CDK4; CDKNZ2A; COA-1; dek-can
fusion protein; EFTUDZ2; Elongation factor 2; ETV6-AML1 fusion protein;
FN1; GPNMB; LDLR-fucosyltransferaseAS fusion protein; HLA-A2d; HLA-
A11d; hsp70-2; KIAAO205; MART2; ME1; MUM-1f; MUM-2; MUM-3; neo-
PAP; Myosin class |; NFYC; OGT,; 0OS-9; pml-RARalpha fusion protein;
PRDX5; PTPRK; K-ras; N-ras; RBAF600; SIRT2; SNRPD1; SYT-SSX1 or -
SSX2 fusion protein; Triosephosphate Isomerase; BAGE-1; GAGE-1,2,8;
GAGE-3,4,5,6,7; GnTVf, HERV-K-MEL; KK-LC-1; KM-HN-1; LAGE-1;
MAGE-A1; MAGE-A2; MAGE-A3; MAGE-A4; MAGE-A6; MAGE-A9; MAGE-
A10; MAGE-A12; MAGE-C2; mucin k; NA-88; NY-ESO-1 / LAGE-2; SAGE;
Sp17; SSX-2; SSX-4; TRAG-3; TRP2-INT2g; CEA ; gp100 / Pmel17 ;
Kallikrein 4 ; mammaglobin-A ; Melan-A / MART-1; NY-BR-1 ; OA1 ; PSA ;
RAB38 / NY-MEL-1 ; TRP-1/gp75 ; TRP-2; tyrosinase ; adipophilin; AIM-2 ;
BING-4 ; CPSF; cyclin D1 ; Ep-CAM ; EphA3 ; FGF5; G250 / MN / CAIX;
HER-2 / neu; IL13RalphaZ2; Intestinal carboxyl esterase; alpha-foetoprotein;
M-CSF ; mdm-2 ; MMP-2 ; MUC1 ; p53; PBF ; PRAME ; PSMA ; RAGE-1 ;
RNF43 ; RU2AS ; secernin 1; SOX10 ; STEAP1; survivin ; Telomerase ;
WT1 ; FLT3-ITD ; BCLX(L) ; DKK1 ; ENAH(hMena) ; MCSP ; RGS5 ;
Gastrin-17 ; Human Chorionic Gonadotropin, EGFRvIIl, HER2, HER2/neu,
P501, Guanylyl Cyclase C, PAP.

15.Therapeutic anti-tumour vaccine, comprising an effective amount of a
composition according to any one of Claims 1 to 14.

16.Use of a composition according to any one of Claims 1 to 14, for the
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manufacture of a therapeutic anti-tumour vaccine.

17. Composition according to any one of claims 1 to 14, for use as a
therapeutic anti-tumour vaccine.

18.Method for inducing, in a patient, a cytotoxic cellular response
against tumour cells or a tumour, comprising the administration to this
patient of an effective amount of a composition according to any one of
claims 1 to 14.

19. An anticancer treatment method for inducing, in a patient, a cytotoxic
cellular immune response against tumour cells or a tumour, comprising the
administration to this patient of an effective amount of an anti-tumour

vaccine according to claim 15.



