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to also impact the development of the innate arm of the im-
mune system given its broad expression (Ikushima et al., 1997; 
Kashiwada et al., 2010; Kobayashi et al., 2011; Motomura  
et al., 2011; Seillet et al., 2013).

We first analyzed secondary lymphatic organs in Nfil3-
deficient mice and detected clear defects in the formation of 
Peyer’s patches. These mice exhibited a significant reduction 
in the number, size, and cellularity of Peyer’s patches (3-fold 
reduction), although the frequency of T and B cell subsets and 
activation status was not altered (Fig. 1, A–J). Histological 
analyses also revealed that Nfil3-deficient mice failed to form 

not yet known. In this report, we demonstrate that the ab-
sence of Nfil3 resulted in intrinsic defects in the development 
of all ILC subsets and altered Peyer’s patch formation, culmi-
nating in diminished protective immune responses during lung 
and intestinal inflammation. These results suggest that Nfil3, 
like Id2, plays a broad and essential role in regulating the gene 
network required for ILC development.

RESULTS AND DISCUSSION
Nfil3 has been shown to regulate multiple aspects of the de-
velopment and function of adaptive immune cells and is likely 

Figure 1. Characterization of secondary lymphoid 
organs in WT and Nfil3-deficient mice. (A) Gross,  
(B) histological and (C) immunohistological analysis  
of Peyer’s patch in WT (C57BL/6) and Nfil3/ mice.  
(B and G) Histological sections of Peyer’s patch (B) and  
LN (G) were stained with H&E, and (C and G) confocal 
images were stained with anti-B220 (blue), anti-CD3 
(red), and anti–peanut agglutinin (PNA, green). Bar, 500 µm. 
(C) Inset shown in higher magnification (×2) in right panel.  
(B, C, and G) H&E sections are representative of analyses 
performed on five mice/genotype; immunohistochemistry 
was performed on two mice/genotype. (D) Enumeration of 
the number of Peyer’s patch, (E) Peyer’s patch domes, and 
(F) total cells. (D–F) Data show mean ± SEM pooled from 
2–4 independent experiments (n = 3–4 mice/genotype). Sta-
tistical differences were calculated using an unpaired Student’s 
t test. (H) Flow cytometric analyses of B and T cell subsets in 
Peyer’s patch of naive C57BL/6 and Nfil3/ mice. (I) Enu-
meration of the total B (mean ± SEM of 3–9 mice/geno-
type pooled from 2 experiments) and T cell subsets (mean 
± SEM of one of two similar experiments, n = 3–5 mice/
genotype) within the Peyer’s patch. (J) Cumulative fre-
quency of B and T cells from analyses in (I). Statistical 
differences were calculated with an unpaired Mann- 
Whitney U test. *, P < 0.05; **, P < 0.01; ***, P < 0.001;  
n.s., not significant.


