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How many targeting receptors on dendritic 
cells are known?

Irina Caminschi, Alexandra J 
Corbett, Mireille Lahoud & 
Andrew M Lew: The Table 
summarizes the numbers of 
molecules on dendritic cells 
(DC) that have been targeted in 

vivo and the resultant outcomes. 
The majority have resulted in 
enhancing immune responses 
but there are examples of “toler-
izing” responses e.g. targeting 
33D1 and CD205.

Are there differences between CD8 positive and 
CD8 negative DC subsets?

Irina Caminschi, Alexandra J 
Corbett, Mireille Lahoud & 
Andrew M Lew: There are plas-
macytoid DC (pDC) whose 
steady state morphology is simi-
lar to a plasma cell (i.e. not den-
dritic) and are characterized by 
medium expression of CD11c 
and high expression of CD45RA. 
Unless otherwise stated, the 
term DC refers to “conventional” 
DC (cDC), defined as express-
ing high levels of the integrin 
CD11c, and MHC class II and 
are potent antigen presenting 
cells capable of activating naïve 
T cells. However, cDC are het-
erogeneous so in the spleen for 
example, they have been classi-
fied into three groups according 
to their surface markers: CD4+8- 
(CD4+), CD4-8+ (CD8+), CD4-8- 
(DN) (1, 2). These classifica-
tions correlate with biological 
activities. From a functional per-
spective, the greatest differences 
are seen between the CD8+ DC 
and CD4+ or DN DC (collec-
tively referred to as CD8-DC). 
CD8+ DC are the most potent 
producers of IL-12p70 (1) and 
therefore direct a T helper 1 
(Th1) cytokine production pro-
file whereas CD8- DC promote 
a Th2 response (3,4). CD8+ DC 
constitutively ‘cross-present’: a 
CD8+ DC can present antigen 
that is not synthesized by the 
CD8+ DC itself. CD8+ DC 

can present soluble or cell-asso-
ciated exogenous antigens on 
class I MHC and thereby acti-
vate CD8+ T cells (5,6). At least 
in some cases, they have been 
shown to be major presenters of 
viral antigens (7,8). By contrast, 
CD8- DC generally do not cross-
present antigen but are more 
efficient than the CD8+ DC 
at MHC class II-restricted pre-
sentation to CD4+ T cells (5). 
Interestingly, whereas in the 
activated state, CD8+ DC are 
effective inducers of CD8+ T 
cell responses, in the quiescent 
state they have special regula-
tory mechanisms to help main-
tain self-tolerance. For example, 
CD8+ DC suppress delayed type 
hypersensitivity reactions (9) and 
in the draining lymph nodes 
they induce deletional T cell tol-
erance to a model pancreatic 
self-antigen (10). In agreement 
with this, in vitro CD8+ DC 
are less stimulatory than CD8- 
cDC, both in terms of T cell 
activation and induction of cyto-
kine production (11-15). Thus, 
CD8+ DCs have been proposed 
to be tolerogenic when pre-
senting innocuous self-antigens, 
but immunogenic when anti-
gen is detected in the context 
of danger/inflammatory signals 
such as microbial substances. 
DC can recognize an array of 
microbial components utilizing 

a group of Toll-like receptors 
(TLR). All cDC express TLR 1, 
2, 4, 6, 8, and 9, but only CD8- 

DC express TLR 7, and the 
CD8+ DC preferentially express 
TLR 3 (16). Effectively this 

means that different DC sub-
types are activated by different 
microbial products (17) and 
therefore can differ in their 
responses (18) and their ability 
to direct immune responses.

What is the difference between FIRE and 
CIRE targeting and CD205?

Irina Caminschi, Alexandra 
J Corbett, Mireille Lahoud & 
Andrew M Lew: A great deal 
of work has been done on 
characterizing the immune 
response elicited by target-
ing DC using CD205, a 
marker expressed on CD8+ 
DC. Essentially, to generate 
a potent immune response, 
anti-CD205 mAb is co-
administered with an activa-
tion or maturation stimulus 
such as anti-CD40 mAb or 
LPS. Targeting CD205 with-
out such an adjuvant results 
in an initial T cell response, 
which is followed by dele-
tional tolerance (19,20). In 
accordance with these obser-
vations, mice immunized 
with rat anti-CD205 mAb in 
the absence of adjuvant, did 
not induce anti-rat serum 
Ig responses (21). In stark 
contrast, immunization with 
anti-CIRE or anti-FIRE rat 
mAb provoked potent Ab 
production, which was up to 
1000-fold higher than a non-
targeted control, and impor-
tantly, this was achieved 
without the need for any 
adjuvants (21). How can 
such difference in humoral 
immunity be reconciled? 
One possibility was that our 
mAbs against FIRE and 
CIRE had been contam-

inated with LPS, which 
could act as a maturation/
activation signal. We quanti-
tated the levels of endotoxin 
in our mAb preparations and 
determined that the minute 
levels present were insuffi-
cient to act as adjuvants. 
This was tested using our 
non-targeting mAb isotype 
control. 
    Hence, the difference 
between targeting with 
CD205 and FIRE/CIRE 
appears to be based on other 
variables. CD205 is expressed 
on CD8+ DC, the subset of 
DC that have been impli-
cated in immunity as well as 
peripheral tolerance; by con-
trast, CIRE and FIRE are 
expressed on CD8- DC. It is 
conceivable that targeting to 
CD8+ DC without a danger 
signal defaults to tolerance 
rather than immunity, and 
perhaps the same rule does 
not apply when targeting 
CD8- DC. Another factor 
that needs to be considered 
is the molecules themselves; 
it may be possible that each 
molecule impacts on the fate 
of the antigens that attach 
via mAbs. Future work will 
aim to delineate the role of 
the molecules versus the role 
of the DC subsets targeted 
using mAbs. 

From left: Irina Caminschi, Andrew M Lew, Mireille Lahoud, 
Alexandra J Corbett. 
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33D1 Splenic DC Rat mAb 33D1 low dose

Anti-CD11c + anti-33D1
Tolerance
Ab

Tolerance (22)

CD80/86 DCs, B cells,
macrophages,

CTLA4-Ig DNA Ab
Accelerated Ab
(mice, sheep)

prolif

CTLs not changed

influenza in mice, C.
pseudotuberculosis in
sheep

(23-25)

CD11c DC
(immature)

Hamster mAb N418 Ab (26)

CD40 DC Bispecific Ab targeting
adenovirus vector

tumour (27)

B cells,
epithelial cells

CD40L (bovine) DNA
fusion to antigen

Ab (sheep) (28)

CCR6
chemokine
receptor

Immature DC -defensin 2 and 3 DNA  tumour (29)

CIRE Immature
CD8- DC

Rat mAb 5H10 Ab (21)

Complement
receptors CR1/2

B cells,
Follicular DCs

Rat mAb 7G6 IgG1 (30)

C3d fusion Ab (31)
CD205 CD8+ DC Rat mAb NLDC-145 prolif early, then

unresponsiveness
(19)

OVA conjugated Ab prolif early, then
unresponsiveness

(20)

FcR1 DCs,
macrophages

Ab  CD4+ and CD8+ T
CTLs

(32, 33)

FIRE Immature
CD8- DC,
monocytes,
macrophages

Rat mAb 6F12 Ab (21)

Glycolipid Gb3 DCs Shiga toxin B subunit CTLs (34)
MHC class II B cells, DCs,

macrophages
mAb-biotin to avidin (35)

mAb-Ag conjugates +
cholera toxin or anti-CD40

Ab (36)

Ab containing T cell
epitopes

CD4+ (37)

Summary of DC-targeting strategies in vivo
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