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The best cytokine for the job 
To the editor - Dagmar Dilloo and 
colleagues report intriguing results de
scribing the generation of potent anti
tumor immune responses against the 
A20 B cell lymphoma. Our recent expe
rience using GM-CSF to prime anti
tumor immune responses contradict 
some of their results. 

Dilloo et al. report promising results 
following immunizing with irradiated 
autologous tumor cells mixed with a by
stander source of interleukin-2 (IL-2) 
and the T-cell chemokine lymphotactin 
(lptn), and a considerably less prom
mng response using granulocyte
macrophage colony-stimulating factor 
(GM-CSF) in place of the lptn/IL-2 com
bination'. Histology of the vaccine site 
demonstrated a large infiltrating popu
lation consisting predominately of CD4· 
and cos· T cells and systemic depletion 
of these subsets resulted in the loss of 
anti-tumor immunity, suggesting that 
this strategy may work by enhancing 
the direct presentation of tumor antigen 
to the responding T cells at the vaccine 
site. In the case of solid tumors derived 
from non-professional antigen present
ing cells (APCs), we have demonstrated 
that the priming of tumor specific CD8' 
cytolytic T lymphocytes (CTL) occurs in 
response to the presentation of tumor 
antigens by host APCs rather than direct 
presentation of antigen by the tumor it
self. 

In contrast, B cell lymphomas are de
rived from cells with reasonably good 
APC function, and many B cell tumors 
have been shown to be able to process 
and present antigen to T cells in vitro, re
sulting in T cell activation. Such tumors 
express high levels of MHC class I and II 
molecules as well as having inducible ex
pression of adhesion and co-stimulatory 
molecules, raising the possibility that di
rect T cell priming may occur in response 
to such tumors. 

To examine this issue, we explored sev
eral. vaccine strategies aimed at eliciting a 
systemic anti-tumor immune response to 
the B-cell lymphoma AZ0 (ref. 2). 
Vaccination with tumor cells transfected 
to express GM-CSF resulted in the eradi
cation of a pre-established systemic chal
lenge with A20, In contrast, A20 cells 
transfected to express IL-2 or B7-1 failed 
to generate significant anti-tumor immu
nity, even though these constructs 
greatly enhanced the direct APC func-
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tion of A20 as measured in vitro. 
We find the results presented by Dilloo 

and colleagues highly interesting in this 
regard. One question that arises is 
whether the effects seen in response to 
the paracrine production of lL-2 + lptn 
would occur if the tumor used were de
rived from non-hematopoietic tissues. 
Do the T cells that accumulate and ex
pand in response to this combination of 
cytokine/chemokine still require co-stim
ulatory signals that may be provided by 
A20, but not by other tumor types? 
Alternatively, does some degree of tumor 
killing result in the liberation of tumor 
antigens that are picked up by infiltrat
ing APCs present in the T-cell rich envi
ronment provided by the response to 
lymphotactin/IL-2? 

With regard to the apparent discrep
ancies seen between these authors' 
studies of A20 GM-CSF and our own re
sults in the same tumor model, there 
are several reasonable explanations. We 
have carefully examined the relation
ship between the quantity of GM-CSF 
produced by a vaccinating cell popula
tion and the magnitude of the systemic 
anti-tumor immune response gener
ated'·'. In several tumor systems exam
ined, the ability to prime a successful 
response falls off if the vaccinating cell 
population produces a quantity of GM
CSF less than 36 ng/million tumor 
cells/24 hours. In the study presented 
by Dilloo and colleagues, tile GM-CSF 
transduced fibroblasts used as a by
stander cell were only making 28 
ng/million cells/24 hours. Furthermore, 
although we and others have demon
strated that the paracrine production of 
GM-CSF using a bystander strategy does 
indeed work', it is reproducibly some
what less effective than when the 
tumor directly produces the GM-CSF. 
Finally, it is interesting to note that we 
have seen significant differences in the 
response to a challenge of A20 tumor 
given subcutaneously (a!> in the study 
by Dilloo et al.) versus an intravenous 
challenge. Some vaccine strategies that 
we have tested appear active against a 
subcutaneous tumor challenge with 
AZ0 but fail to eradicate a pre-established 
i.v. systemic tumor burden, suggesting 
that there may be important differences 
in the microenvironment of the chal
lenge tumor that influence the results 
of this type of experimentation. 
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Dilloo & Brenner reply - We entirely agree 
that it is difficult to compare the potency 
of cytokines in murine tumor immuniza
tion studies. Relatively minor variations 
in the concentration or source of the cy
tokine, or in the route of injection of the 
challenge tumor may profoundly affect 
outcome. This problem makes It difficult 
to be confident that current murine mod
els can be used to pick the "best" cytokine 
for a particular human tumor. Hence, our 
report had a different focus, namely to 
show that addition of a novel T cell 
chemokine, lymphotactin, enhanced 
anti-tumor immune responses induced 
by IL-2 and GM-CSF. Since these cy
tokines are believed to augment immuno
genicity by distinct mechanisms, our 
hope is that lymphotactin dependent re
cruitment of T lymphocytes to tumor 
sites may serve as a general means to in
crease cytokine mediated anti-tumor im
mune responses. The synergy between 
chemokine and cytokines is not limited 
to the AZ0 lymphoblastoid leukemia ini
tially described, since subsequent experi
ments have shown identical effects in 
related studies using WEHl-3 {a myeloid 
leukemia cell line) and C1300 (a neurob
lastoma-like line) (M. Grossman; unpub
lished data, September 1996). It remains 
to be seen whether these data are relevant 
to human disease. 
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