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YOU SHOULD CARE BECAUSE …
in 150 characters including spaces

pt 1.  State the hypothesis being tested 
OR the question being addressed 
OR the gap being filled in 
[not the significance of the work; not the background]

pt 2.  State the significant discovery
OR the major finding 
[related to point 1]

pt 3.  State the conclusion made from the finding
[related to points 1 & 2]



YOU SHOULD CARE BECAUSE …
in 150 characters including spaces

pt 1.  We need to place man on Mars, but we do not know 
how far it is from the Earth to estimate logistics
[Mars seems like a nice red planet, perhaps the closest planet to 
the Earth]
pt 2.  I discovered that Mars is about 54.6 million km from 
the Earth; every 300 days it is ~54 million km away and 
closest to Earth
[I discovered that Venus is ~67.2 million miles from the Sun]
pt 3.  I conclude that, to place man on Mars, it will take 
earthlings about 253 days to get to there at a speed of ??? 
km/s
[Starting life on Mars is an exciting new frontier for humankind!]



VISUAL ABSTRACT
•Keep it simple  
•Use large fonts to annotate figures: 24-point 
Century Gothic if using PowerPoint, OR an 
equivalent on another graphics program 
• Send original visual abstract so I can make 
changes, if necessary 
•Give credit to original source if not your work: 

S Joyce et al. J Immunol 123: 45—56, 2019
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Lung NKT cell commotion takes your breath away
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Lung NKT cell commotion takes your breath away
Sebastian Joyce & Luc Van Kaer

Infectious agents can induce inflammatory lung disease akin to asthma and chronic obstructive pulmonary disease. 
Work in a new mouse model provides mechanistic insight into this process and uncovers a key role for invariant 
natural killer T cells (pages 633–640).

Sebastian Joyce and Luc Van Kaer are in the 
Department of Microbiology and Immunology, 
Vanderbilt University School of Medicine, 1161 21st 
Avenue South, Nashville, Tennessee 37232, USA. 
e-mail: 

Asthma and chronic obstructive pulmonary 
disease (COPD) debilitate millions of people 
around the globe. These complex, chronic 
inflammatory diseases of the lung have 
similar clinical symptoms that are ongo-
ing and chronic in COPD and episodic in 
asthma. These diseases are incited by dis-
tinct triggers—such as pollen for asthma, 
and smoking and industrial pollutants for 
COPD—leading to distinct, well-studied 
immunopathologies.

Acute infections with viruses such as respi-
ratory syncytial virus and metapneumovirus 
also precipitate chronic pulmonary diseases. 
These viruses cause asthma and COPD-like 
symptoms, which include airway inflam-
mation, mucus hypersecretion and labori-
ous breathing. How such symptoms arise in 
response to acute viral infections that have 
long been resolved is poorly understood.

In this issue of Nature Medicine, Kim et al.1 
introduce a new mouse model that addresses 
this question. They conclude that distinct 
inflammatory mechanisms operate when 
disease is triggered by infection, as opposed 
to allergens or pollutants. For instance, with 
an infectious trigger, invariant natural killer 
T (iNKT) cells seem to be key in inducing 
disease. Upon activation by antigen-present-
ing cells, iNKT cells secrete interleukin-13 
(IL-13), which, in turn, stimulates alternative 
activation of macrophages. These alterna-
tively activated macrophages produce addi-
tional IL-13 as well as products that promote 
airway remodeling (Fig. 1).

Although pathology in both asthma and 
COPD is mediated by CD4+ T helper (TH) 
cells, the effector mechanisms involved are 
divergent. Asthma is driven largely by TH2-
mediated responses that have evolved to pro-
tect the host from extracellular bacteria, such 
as staphylococci and streptococci, and para-
sites, such as amoebae and worms. COPD, 
in contrast, is driven largely by TH1-medi-
ated responses that have evolved to protect 

the host from intracellular microbes such as 
mycobacteria and viruses.

During atopic asthma, an IgE-mediated 
immune response ensues against allergens 
such as pollen and dust mites. These aller-
gens induce the release of factors such as IL-4 
from immune cells, which provides a per-
missive environment for TH2 differentiation 
of allergen-specific CD4+ T cells. Activated 
CD4+ T cells drive and regulate TH2 immu-
nity through release of soluble mediators. 
IL-4 and IL-13 regulate allergen-specific IgE 
production by B cells, whereas IL-5 causes an 
increase in eosinophils in the blood and IL-
9 causes an increase of mast cells, the main 
culprits in allergic disease, in tissues. Mast 
cells, which express IgE receptors at their 
surface, then become loaded with IgE anti-

bodies. Upon allergen-induced crosslinking 
of these receptors, mast cells ooze histamine 
and arachidonic acid metabolites such as 
leukotrienes, which constrict small airways, 
thus causing clinical symptoms of asthma2.

Irritants in smoke or pollutants trigger 
COPD by inducing a persistent cellular 
immune response. They activate pulmonary 
epithelial cells and macrophages, which then 
secrete a variety of chemokines (such as 
CCL2, CXCL1 and CXCL8) that attract TH1 
cells, monocytes that differentiate into mac-
rophages and polymorphonuclear phago-
cytes (neutrophils). In the airways, these cells 
set off an immune reaction that stimulates 
proliferation of myofibroblasts, pulmonary 
epithelial cells and mucus-secreting cells 
called goblet cells—resulting in smooth  

Figure 1  COPD as a result of respiratory viral infection. (a) Acute phase: Innate and adaptive immune 
systems engage in defense against respiratory viruses such as SeV. Cytokines (for example, transforming 
growth factor-B) and CC- and CXC-chemokine ligands (for example, CCL2 and CXCL1, CXCL8, CXCL9, 
CXCL10 and CXCL11) secreted during this acute phase by activated airway epithelial cells and resident 
macrophages act on myofibroblasts and also induce leukocyte recruitment into the airways. Recruited 
monocytes differentiate into macrophages. (b) Chronic phase: Antigen-presenting cells (APC) activate 
recruited T cells. Glycolipid antigen presentation by CD1d molecules prompts iNKT cells to secrete 
IL-13. IL-13 induces alternative activation of macrophages, which, in response, secrete products that 
sustain inflammation (chitinase-3–like 3/4, Chi3l3/4; resistin like-A, Fizz1), stimulate metaplasia of 
goblet cells and hypersecretion of enzymes involved in mucus secretion (matrix metalloproteinase-
12, Mmp12), tissue repair (arginase-1, Arg1) and remodeling of airways (epidermal arachidonate 
lipoxygenase-12, Alox12e; Fizz1). This inflammatory response persists even after clearance of the 
inciting respiratory viruses, resulting in pulmonary disease that resembles human asthma and COPD.
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