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Am J Respir Crit Care Med Vol 198, Iss 9

Lung Dendritic Cells Drive Nat
Obstructive Pulmonary Diseas

Donna K. Finch', Valerie R. Stolberg?, John Fergug
Vasiliy V. Polosukhin®, Timothy S. Blackwell®>*°€, L

"Respiratory, Inflammation and Autoimmunity, Medlmmum
Ann Arbor Healthcare System, Ann Arbor, Michigan; °Divid
Medicine, “Department of Cell and Developmental Biolog
Medicine, Nashville, Tennessee; ®Veterans Affairs Tenness
Care Medicine Division, Department of Internal Medicine,
Program in Immunology, University of Michigan, Ann Arbo
Affairs Ann Arbor Healthcare System, Ann Arbor, Michigar]

At a Glance Commentary

Scientific Knowledge on the
Subject: Natural killer cells (NKs)
may contribute to lung tissue damage
in chronic obstructive pulmonary
disease (COPD) by inducing lung
parenchymal cell apoptosis, but they
are also essential to eliminate virally
infected or malignant cells. Although
previously thought to be innately
competent to lyse targets, NKs are
now believed to require priming,

particularly by dendritic cells (DCs).

¢ However, :)whether lung DCs actually
prime s in COPD, and if so, how,

and whether lung epithelial cells are
significant NK targets are a@nknowg
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Dendritic Cells Prime Natural Killer Cells
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A genome-wide search for quantitative trait loci underlying
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* Prominent among the leukocyte types
infiltrating the lungs in COPD are natural

killer cells (NKs).

Freeman CM, Stolberg VR, PL0oS One 2014;9:e103840.Tomasello E,
Front Immunol 2012;3:344.

 In COPD, relative to smokers without

COPD, NKs from sputum and alveolar
fluid are more cytotoxic toward highly

susceptible targets.

Hodge G, Respirology 2013;18:369-376.
Urbanowicz RA, Respir Res 2010;11:76.



Hypothesis

Lung DCs contribute to lung NK
priming in COPD



Hypothetical model
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The working model of hypothesis
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Preliminary Data

NK cells in lung tissue

Gated on CD3- cells
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Preliminary Data

CD56* NKs from human lung
parenchyma can kill autologous
lung parenchymal cells
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Preliminary Data

Dendritic cells (DCs) from cigarette smoke (CS)-exposed
mice prime natural killer cells (NKs) to become cytotoxic
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IN VIVO. C57BL/6 mice were exposed either to air or CS for 8 weeks. Lung tissue was
collected and dispersed for isolation of NKs (CD49b*), CD326" epithelial cells, and pan-DCs.
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Cell model

ah HH

BEAS-2B cells, differentiated U937 or THP-1 macrophages, HSAEPC, COPD
human bronchial epithelial cells and normal human bronchial epithelial cells
will be treated with control medium, the PM2.5 or PM10 (0, 20, 50 and 100
hug/ml). Alternatively, the PBMC or MDM in healthy control or COPD subjects

will be used.
Human COPD patients
2016/8/1 2017/81 2018/8M1 2019/8/1

Air quality data Air quality data
collection collection
(1 year) (1 year)

Time >
Environmental f t T T T T T T 1 T years
exposure
0246 Bweeks 0 2 4 6 8 weeks (1st or 2nd year)
Total n=180, n=30/group > PMz5 or PM1o
week training —» monitoring/2 week, 8 weeks
1. heaithy non-smokers (health watch/backpack)

2. healthy smokers
sputum induction

3. stage | COPD patients T
- ood collection —>
4. stage |l COPD patients or signaling molecules

5. stage Ill COPD patients lung function tests
6. stage |V COPD patients

The association of ITIH4

bronchoalveolar lavage (8th week, optional)

COPD mouse model

Time  n=6/group n=6/group % Acute/ chronic
Start 14 COPD mice
(Total n=48) t 1 n=6/group n=8/9roupT

1week 1month 2months 6 months
1. HEPA air control Sacrifice
2. Cigarette smoke (CS) whole body exposure

Time Acute/ chronic
Start > COPD mice
(Total n=48) 1 t n=6/group n=s/9.-oupT + protease Il?hlbltor/
1month 2 months 65 A h ITIH4 delivery
A. vehicle acrifice
ScHREAE -E B. specific protease inhibitor or ITIH4
4.CS A. vehicle

£ B. specific protease inhibitor or ITIH4
COPD mice

Time =
Start > PM2s or 10 exposure
(Total n=72) T T n=6[groupT + protease inhibitor/
1 month 3 months 6 ITIH4 delivery
A. HEPA air A. vehicle Sacrifice
5. HEPA ai
& { bl e -E B. specific protease inhibitor or ITIH4
C.PM10
A. HEPA air
6.CS B. PM 2.5 _E A. vehicle
C. PM10 B. specific protease inhibitor or ITIH4
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