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Producing Tolerogenic Dendritic Cells for Immunotherapy of Rheumatoid Arthritis
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AIM: to produce modified autologous dendritic cells (DCs) in compliance with
clinical grade requirements to study the effects of antigen‐specific
tolerising immunotherapy on the course of rheumatoid arthritis (RA).
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BACKGROUND:

Citrullinated peptides
• Citrullination is a post‐translational modification of proteins where arginine is
converted into citrulline.
• A strong immune response against citrullinated peptides is specific of RA
disease (Figure 1).

Assessment of DC tolerogenicity
• A mixed lymphocyte reaction is set up using allogeneic T cells and
autologous Bay‐treated DC. Bay DCs significantly suppressed allo‐T cell
proliferation (Figure 7).
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Figure 5: Monocytes extraction from
PBMC in a closed system.
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Figure 1: Citrullinated peptides. (A) Sequences of the
citrullinated peptides used in the study to pulse BAY11‐
7082‐treated DCs; (B) heat chart representing the total
number of citrullinated peptide‐specific response by
PBMCs (maximum number 5, for 5 peptides tested) for
each cytokine, for each 27 RA patients tested.

CD40

AIA: antigen induced arthritis; BSA: bovine serum albumin; CCP: cyclic citrunillated peptide; CFA: complete Freund’s
adjuvant; GM‐CSF: granulocyte macrophage colony stimulating factor; HLA: human leukocyte antigen; IFN: interferon; IL:
interleukin; KLH: keyole limpet hemocyanin; mBSA: methylated BSA; MHC: major histocompatibility complex; PBMC:
peripheral blood mononuclear cell; RA: rheumatoid arthritis; TNF: tumour necrosis factor; TSCD: Terumo sterile connecting
device.
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Figure 6: Viability and purity of elutriated monocytes.
HLA‐DR

FACS analysis on PBMCs elutriated fraction enriched in
monocytes, FSC/SSC (A), viability as assayed by
propidium
iodide
staining
(B),
phenotyping
monocyte/lymphocyte
(CD14/CD3)
(C)
and
monocyte/neutrophil (CD14/CD66b) (D).
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Figure 2: Monocytes‐derived,
Monocytes derived,
BAY‐11‐7082‐treated
BAY
11 7082 treated
dendritic cells exhibit lower levels of CD40 and
HLA‐DR molecules compared to untreated
controls.
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Figure 7: BAY treated human DCs suppress allogeneic T‐
cells proliferation. Various DCs concentrations are

A

Bone marrow derived DCs generated in presence or absence of BAY11‐7082, then exposed
to KLH or mBSA. Day 0, mice primed with mBSA, CFA, and Pertussis toxin. Day 2, injection of
mBSA and saline (one in each knee). Day 4, injection of 5x105 DCs subcutaneously. Day 12,
severity scores assessment (A). Once AIA is induced, 5x105 BAY11‐7082‐treated DCs were
injected at day 2, 4 or 6 after knee injections (B). Severity score and delayed‐type
hypersensitivity reactions monitored in mice until day 10 (C). Adapted from Martin et al., 2007.

Figure 3: Suppression of antigen (mBSA)‐induced arthritis
by injection of autologous Bay11‐7082‐treated
DCs in C57BL/6 mice.

mixed with T‐cells, proliferation of T‐cells assessed by
3H thymidine uptake.
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CONCLUSION:
We developed a GLP
GLP‐compliant
compliant method to prepare tolerogenic autologous
antigen‐specific DCs from peripheral blood. This method will be used to prepare
tolerogenic DCs for an immunotherapeutic clinical trial in RA patients aiming at
suppressing the autoimmune response and improving disease outcomes.

from Faradji et al. 1994.
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PRODUCTION OF TOLEROGENIC DENDRITIC CELLS:

Monocytes differenciation
• Elutriated populations are analysed by flow‐cytometry for purity and
viability (Figure 6).
• Monocyte rich fractions are seeded in CLINICell®25 (MABIO INT®.), and
cultured in presence of the patient‐dependant dose of BAY11‐7082, IL‐4 and
GM‐CSF.
• After 48h of culture, immature DCs are incubated with a cocktail of
citrullinated peptides for 3h. Then DCs are harvested and washed before
beingg re‐injected
j
to the p
patient.
• QA is monitored throughout the vaccine preparation in a GLP lab, and QC
tests are performed at multiple time points to comply with clinical grade
requirements.

IFN‐γ

TNF

BAY 11‐7082
• BAY 11‐7082 is a drug that inhibits NF‐κB translocation to the nucleus by
blocking IKB‐a phosphorylation.
• BAY 11‐7082‐treated DCs exhibit lower levels of CD40 and MHC class II
molecules compared to non treated control cells (Figure2).
• BAY 11‐7082‐treated, antigen‐exposed DCs promote immune suppression in
an antigen‐induced model of inflammatory arthritis (Figure 3).

Purification of monocytes from human blood
• 250mL of peripheral blood is obtained from patient’s venesection. Blood is
diluted (1:3) in saline and equally distributed amongst 4 x 150mL transfer
packs. Density gradient centrifugation in the transfer packs allows separation
of the buffy coat (Figure 4). The top layers of plasma and PBMCs are
extracted toward a clean transfer pack by pressing the centrifuged bag with
Baxter® plasma extractor.
• PBMCs are transferred onto the Avanti® J‐26 XP (Beckman‐Coulter®)
elutriation device through a closed, single‐use, tubings and transfer packs
system (Figure 5).
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Rheumatoid arthritis and genetic susceptibility
• Rheumatoid arthritis is a systemic autoimmune disease characterized by joints
inflammation and destruction of bones and cartilages.
• A genetic
ti predisposition
di
iti to
t RA lies
li in
i the
th specific
ifi HLA‐DR
HLA DR gene variants
i t in
i the
th
MHC region (shared epitope).
• The shared epitope alleles are strongly associated with RA patients presenting
antibodies to cyclic citrullinated proteins (CCP).

Schematic representation of the
closed elutriation system. The
transfer pack containing washed
PBMCs is connected to the single
use assembly (A). PBMCs are
loaded into the system through
the peristaltic pump (D), along
with elutriation media (B). Cells
are
filtered
through
a
microaggregate filter (C) before
entering the rotor and elutriation
chamber assembly (E). Fractions
are retained into collection bags
(F), and a transfer pack is allocated
to waste collection (G). Adapted
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Procedure used to extract PBMCs from blood in a closed system. Blood is diluted with saline
and relocated into a transfer pack using the TSCD®. Blood is then underlayed with Ficoll‐
Paque™Premium using a mixing canula and syringe through a side port (1). Centrifugation
allows for PBMC layer separation (2). The plasma and PBMC layers are extracted to a new bag
using the Baxter® manual press (3). After several washes, the extracted PBMCs are ready to be
loaded on the elutriation system (4).

Figure 4: PBMC extraction from blood in a closed system.
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Figure 8: Summary of tolerogenic
production process.
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Adapted from Berzofsky et al., 2001.
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