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To the Editor:

We thank Hervier et al' for providing comments on our article”
characterizing natural killer (NK) cells in the human lung. Based
on analysis of CD69 expression, our results suggest that most
CD56"2" NK cells are tissue-resident, whereas most CD564™
NK cells in the lung circulate.” Our results also indicate that the
total lung NK cell population is largely hypofunctional. Hervier
et al' regret the fact that we studied NK cell functionality only
as a whole, that is, regardless of the cells’ status as tissue-
resident (CD69-expressing) or circulating.' Furthermore, they ex-
press that it also would have been of interest to study NK cell
function following stimulation with IL-15, which is locally pro-
duced in lung. We believe that these are important questions
worth considering in more detail.

In our study, we showed that both CD56"2" and CD56%™ NK
cells in lung tissue are hypofunctional compared with the corre-
sponding subsets in peripheral blood. Sorted CD56”" lung
NK cells produced less TNF and GM-CSF after stimulation
with PMA/ionomycin. Similarly, sorted CD56%™ NK cells re-
sponded less well in response to stimulation with K562 cells
and rituximab-coated 721.221 cells, as measured with assays
for both degranulation and production of TNF. Overall, our results
showed that lung CD56"™ and CD56""€" NK cells are hypores-
ponsive to several distinct stimuli and by multiple functional read-
outs.” Given that most CD56”€" NK cells express CD69, our
results indicate that the lung-resident NK cells are also hypores-
ponsive. In preliminary experiments, lung NK cells responded
to IL-15 by upregulation of Ki67, a marker of proliferation,
and increased expression of granzyme B (unpublished data,
Marquardt et al, 2017). However, more extensive comparative
studies are required to draw more firm conclusions whether there
are distinct effects of IL-15 on tissue-resident NK cells.

Several recent studies of tissue-resident lymphocytes,
including NK cells, have revealed that there is considerable
phenotypic and functional heterogeneity among tissue-resident
lymphocyte subsets.” In addition to CD69, tissue-resident lym-
phocytes can be characterized by the expression of adhesion mol-
ecules, for example, CD49a and CD103. These molecules
facilitate retention in specific parts of tissues. For example,
CD103 binds to E-cadherin, which is predominantly expressed
on epithelial cells and, as such, identifies intraepithelial tissue-
resident lymphocytes.4‘5 Although the expression of CD69 on

NK cells in tissues provides a good indication of tissue-
residency, CD69 is also upregulated upon NK cell activation.
Therefore, analysis of CD69 in combination with other markers
of tissue-residency, for example, CD103 and CD49a, would be
desirable to further dissect the characteristics of bona-fide human
lung-resident NK cells.

The recent findings by Hervier et al of increased frequencies of
NKp46™ cells in lungs of patients with antisynthetase syndrome,”
as well as reports on increased CD69 expression on intratumoral
NK cells,” further highlight the need for more detailed studies of
human lung-resident NK cells, in health and various settings of
human disease. Indeed, a better understanding of these cells could
lead to improved insights into disease pathogenesis, as well as
promoting the identification of new drug targets or diagnostic
tools in lung-associated conditions.

Nicole Marquardt, PhD
Hans-Gustaf Ljunggren, MD, PhD
Jakob Michaelsson, PhD

From the Center for Infectious Medicine, Department of Medicine Huddinge,
Karolinska Institutet, Karolinska University Hospital, Stockholm, Sweden. E-mail:
jakob.michaelsson@ki.se.

Disclosure of potential conflict of interest: The authors declare that they have no relevant
conflicts of interest.

REFERENCES

1. Hervier B, Cremer I, Vieillard V. Polyfunctionality of bona fide resident lung
CD69 " natural killer cells. J Allergy Clin Immunol 2017;140:XXX-XXX.

2. Marquardt N, Kekildinen E, Chen P, Kvedaraite E, Wilson JN, Ivarsson MA, et al.
Human lung NK cells are predominantly comprised of highly differentiated hypo-
functional CD69—CD56dim cells. J Allergy Clin Immunol 2017;139:1321-30.e4.

3. Bjorkstrom NK, Ljunggren H-G, Michaélsson J. Emerging insights into natural
killer cells in human peripheral tissues. Nat Rev Immunol 2016;16:310-20.

4. Cepek KL, Shaw SK, Parker CM, Russell GJ, Morrow JS, Rimm DL, et al. Adhe-
sion between epithelial cells and T lymphocytes mediated by E-cadherin and the
alpha E beta 7 integrin. Nature 1994;372:190-3.

5. Keskin DB, Allan DSJ, Rybalov B, Andzelm MM, Stern JNH, Kopcow HD, et al.
TGFbeta promotes conversion of CD16+ peripheral blood NK cells into CD16—
NK cells with similarities to decidual NK cells. Proc Natl Acad Sci U S A 2007,
104:3378-83.

6. Hervier B, Perez M, Allenbach Y, Devilliers H, Cohen F, Uzunhan Y, et al.
Involvement of NK cells and NKp30 pathway in antisynthetase syndrome.
J Immunol 2016;197:1621-30.

7. Platonova S, Cherfils-Vicini J, Damotte D, Crozet L, Vieillard V, Validire P, et al.
Profound coordinated alterations of intratumoral NK cell phenotype and function
in lung carcinoma. Cancer Res 2011;71:5412-22.

http://dx.doi.org/10.1016/j.jaci.2017.02.041


Delta:1_given name
Delta:1_surname
Delta:1_given name
mailto:jakob.michaelsson@ki.se
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref1
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref1
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref1
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref2
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref2
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref2
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref2
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref2
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref2
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref3
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref3
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref3
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref3
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref3
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref4
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref4
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref4
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref5
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref5
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref5
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref5
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref5
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref6
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref6
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref6
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref7
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref7
http://refhub.elsevier.com/S0091-6749(17)30669-3/sref7
http://dx.doi.org/10.1016/j.jaci.2017.02.041

	Reply
	References


