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and Il17a–/–Il17f –/– mice in follicle formation, as described above.
In summary, our data show that BALT can be efficiently induced in 

the complete absence of IL-17A and its homolog IL-17F. Therefore, we 
believe that the general conclusion reached by Rangel-Moreno et al. that 
iBALT formation depends on IL-17 (ref. 1) is inappropriate. The function 
of IL-17 in the induction of BALT needs clarification for understanding 
of the role of this cytokine in the biology of ectopic lymphoid structures.
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To the Editor:
We read with interest the paper by Rangel-
Moreno et al. published in the July 2011 issue 
of Nature Immunology1. The authors applied a 
mouse model that includes the repeated sensiti-
zation of the airways of newborn mice with the 
Gram-negative bacterial cell-wall component 
lipopolysaccharide (LPS), which finally leads to 
the formation of induced bronchus-associated 
lymphoid tissue (iBALT). On the basis of their 
findings, the authors postulate that the forma-
tion of iBALT depends on the cytokine interleu-
kin 17 (IL-17) and that this finding establishes a 
new paradigm for how lymphoid follicles form 
in nonlymphoid organs1.

It has been shown that the intranasal or 
intratracheal application of pathogens such 
as mouse g-herpes virus 68, Mycobacterium 
tuberculosis or influenza virus triggers massive 
induction of BALT in adult mice2–5. Vaccinia 
virus is known to efficiently infect organisms 
via the respiratory route6. A single intranasal 
or intratracheal application of the replication-
deficient poxvirus modified vaccinia virus 
ankara (MVA) initiates the rapid induction of 
BALT in mice that not only allows the initia-
tion of anti-MVA adaptive immune responses 
but also serves as a general site for priming 
against unrelated antigens present in the lung7.

However, when testing a role for IL-17 in the MVA-induced forma-
tion of BALT, we did not detect any difference between wild-type mice 
and mice with targeted deletion of the entire locus encoding IL-17A and 
IL-17F (Il17a–/–Il17f 

–/– mice; unpublished data). At 12 d after intranasal 
application of 1 × 107 international units of MVA, we failed to observe 
any significant differences between wild-type and Il17a–/–Il17f –/– mice 
in the number of iBALT structures per lung section, the average size 
of individual iBALT structures or the total area of all iBALT structures 
per lung section (Fig. 1a,b). Furthermore, mice of these genotypes were 
also indistinguishable in the number of B cell follicles present per lung 
section and the average size of the follicles, as well as the total follicular 
area per lung section (Fig. 1c). Furthermore, in mice of both genotypes, 
most iBALT structures had segregated B cell follicles (wild-type, 65% ± 
12%; Il17a–/–Il17f –/–, 61% ± 12% (mean ± s.d.)). For the LPS-sensitization 
model, Rangel-Moreno et al. postulate a role for IL-17 in the induction of 
the chemokine CXCL13, which they suggest to be important for follicle 
formation1. Although we agree with the view that CXCL13 is important 
for follicle formation, we did not observe any effect of the absence of 
IL-17A and IL-17F on the induction of CXCL13 (Fig. 1d), which also 
helps to explain why we could not find any difference between wild-type 

Induction of BALT in the absence of IL-17

Figure 1  The development of MVA-induced BALT does not require IL-17. (a) Immunohistology of iBALT 
in the lungs of 10- to 12-week-old C57BL/6 wild-type mice (WT) or C57BL/6 Il17a–/–Il17f–/– mice (KO)  
12 d after intranasal infection with 1 × 107 international units of MVA, analyzed with monoclonal 
antibody to B220 (RA3-3A1), to identify B cell follicles, and to CD3 (17A2), to identify T cell zones 
(both prepared in-house). (b,c) Quantification of iBALT structures (b) and B220+ B cell follicles (c) 
in the wild-type mice (n = 4) and C57BL/6 Il17a–/–Il17f –/– mice (n = 7) in a, calculated with cellp 
software (Olympus) as the sum of all BALT structures or all follicles per lung section, respectively. NS, 
not significant (unpaired two-tailed t-test; Graphpad Prism software). (d) Frozen sections of lungs from 
C57BL/6 wild-type and Il17a–/–Il17f –/– mice infected with MVA as in a, stained with affinity-purified 
goat antibody to mouse CXCL13 (AF 470; R&D Systems) and monoclonal antibody to B220. Scale 
bars (a,d), 100 mm. Data are representative two independent experiments with four wild-type mice and 
seven Il17a−/−Il17f −/− mice (a,d) or are from two independent experiments with four representative lung 
sections per mouse (b,c; mean and s.d.).

5 NS NS NS

NS NS NS

0

1

2

3

4

iB
A

LT
 s

iz
e

(µ
m

2  
x 

10
4 )

(µ
m

2  
x 

10
4 )

0

25

50

75

100

To
ta

l l
ym

ph
oi

d 
ar

ea

0

10

20

30

iB
A

LT
 s

tr
uc

tu
re

s
pe

r 
se

ct
io

n

0

10

20

30

40

To
ta

l f
ol

lic
ul

ar
 a

re
a

0.0

0.5

1.0

1.5

2.0

F
ol

lic
le

 s
iz

e

0

5

10

15

20

25
F

ol
lic

le
s

pe
r 

se
ct

io
n

b

c

WT

WT KO WT KO WT KO

WT KO WT KO WT KO

KOa
B220
CD3

B220
CD3

CXCL13
B220

CXCL13
B220

WTd KO

(µ
m

2  
x 

10
4 )

(µ
m

2  
x 

10
4 )

c o r r e s p o n d e n c e
©

 2
01

2 
N

at
u

re
 A

m
er

ic
a,

 In
c.

  A
ll 

ri
g

h
ts

 r
es

er
ve

d
.

mailto:foerster.reinhold@mh-hannover.de

	Induction of BALT in the absence of IL-17
	References




