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ABERRANT AUTOANTIGEN PRESENTATION IN 
AUTOIMMUNE DISEASE

• Overcoming helper T-cell self tolerance is a key event

• Potentially autoaggressive Th cells survive thymic selection 
and are common in the repertoire

• Change in antigen presenting cell behaviour (processing or 
co-stimulation) may stimulate autoreactive Th cells
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CHRONIC LYMPHOCYTIC LEUKAEMIA (CLL)

• Most common leukaemia in the Western 
world

• Characterised by the uncontrolled expansion 
of CD5+ B cells
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CHRONIC LYMPHOCYTIC LEUKAEMIA (CLL)

• Most common leukaemia in the Western 
world

• Characterised by the uncontrolled expansion 
of CD5+ B cells

• Frequently associated with immunological 
complications such as autoimmunity (esp
involving circulating cells, AIHA, ITP)

• ~20% of advanced CLL cases
have AIHA
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HYPOTHESIS

CLL B-cells act as aberrant APC and present RBC autoantigen
to Th cells to overcome self-tolerance

• CLL B-cells are ineffective APC for conventional antigens

• Presentation improved by ligation of CD40 (via CD40L on 
activated Th cells)

• Large numbers of CLL cells are exposed to breakdown 
products of circulating cells in spleen 
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AUTOIMMUNE HAEMOLYTIC ANAEMIA (AIHA)
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AUTOIMMUNE HAEMOLYTIC ANAEMIA (AIHA)
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AIMS

• Are Th cells specific for the Rh proteins activated in 
patients with AIHA secondary to CLL?

• Compare Th cell responsiveness to the Rh protein 
between primary AIHA patients, CLL patients and CLL 
patients with secondary AIHA

• Is the Rh protein preferentially processed and presented 
by CLL B-cells?
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IDENTIFICATION OF Th CELLS WITH Rh SPECIFICITY
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PROLIFERATIVE RESPONSES OF PBMC ISOLATED FROM A 
CLL PATIENT WITH SECONDARY AIHA

RhD PEPTIDE STIMULUS
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PBMC FROM BOTH PRIMARY AND SECONDARY AIHA 
PATIENTS PROLIFERATE IN RESPONSE TO SIMILAR RHD 
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PROLIFERATIVE RESPONSES OF PBMC ISOLATED FROM 
A CLL PATIENT

STIMULUS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68

R
hD

N
O

N
E

3 H
-T

H
Y

M
ID

IN
E

 IN
C

O
R

P
O

R
A

T
IO

N
(M

E
A

N
 C

P
M

 x
10

-3
 +

/-
S

D
)

0

10

20

30



INCREASED ANTI-RBC ANTIBODY LEVELS IN CLL PATIENTS 
WITH NO OVERT SYMPTOMS OF AIHA
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AIMS

• Are Th cells specific for the Rh proteins activated in 
patients with AIHA secondary to CLL?

• Compare Th cell responsiveness to the Rh protein 
between primary AIHA patients, CLL patients and CLL 
patients with secondary AIHA

• Is the Rh protein preferentially processed and presented 
by CLL B-cells?



ISOLATION OF APC FRACTIONS FROM PBMC
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CD5+ B CELLS ENHANCE THE PROLIFERATIVE RESPONSE TO 
PURIFIED RhD PROTEIN
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CD5+ B CELLS DO NOT  ENHANCE THE PROLIFERATIVE 
RESPONSE TO PPD
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SUMMARY

• CLL patients with AIHA harbour activated Th cells specific 
for RhD protein

• The Th cell fine specificity mirrors primary AIHA

• RhD protein specific Th cells and RBC antibodies detected 
in many from CLL patients, with no signs of AIHA

• The RhD protein is preferentially processed and presented 
by malignant B cells from CLL
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PARADOX

• CLL B-cells are poor APC for control antigen but very 
effective for RhD autoantigen

• CLL B-cells stimulate autoreactivity but lymphoid neoplasms
are associated with increased regulatory T-cell activity
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WHY IS RhD PROTEIN PREFERENTIALLY PRESENTED?

• CLL B-cells are ineffective APC for conventional antigens 
due to low expression of co-stimulatory molecules.
CD80 is upregulated by ligation of CD40 (via CD40L on 
activated Th cells).  Ranhein et al J Exp Med 1994; Fellin et 
al J Immunol 1994.

• CLL B-cells may take up RhD protein via BCR (restricted VH 
repertoire in CLL B-cells in AIHA Efremov et al Blood 1996)

• CLL B-cells may process cryptic epitopes that are not 
tolerated by the immune system 
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• Other B-cell neoplasms associated with increased Treg
numbers and generalised immunosuppression (eg Hodgkin 
and non Hodgkin lymphoma)
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AUTOREACTIVITY IN THE FACE OF Treg ACTIVITY

• Other B-cell neoplasms associated with increased Treg
numbers and generalised immunosuppression (eg Hodgkin 
and non Hodgkin lymphoma)

• CLL associated with increased frequency of circulating 
CD4+CD25+ Treg cells (Beyer et al Blood 2005)

• Does Treg activity to suppress AIHA need specific 
recognition?
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SUMMARY

• Th cells specific for RhD autoantigen are activated in AIHA 
associated with CLL

• CLL B-cells preferentially present RhD autoantigen to Th 
cells

• Presentation of an altered array of peptides may exclude 
specific Treg cells from suppressing RhD responses 
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