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Supplementary Figure 1. Immunofluorescence of IL-33 in the ocular surface epithelium and 
the whole eyelid of 20- to 30-week-old WT and IL33tg mice. Intense staining of IL-33 was evident 
in nuclei of the conjunctival epithelium and the epidermis in IL33tg mice (Tg). BC, bulbar 
conjunctiva. PC, palpebral conjunctiva. Bars, 100 µm. Data are representative of at least five mice 
and two independent experiments.
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Supplementary Figure 2. ILC2 are a major source for IL-5 and IL-13 in the lesional
cornea.
(a) The intracellular flow cytometry for IL-5 and IL-13. ILC2 from 20- to 30-week-old IL33tg
mouse cornea expressed high levels of IL-5 and IL-13. The cells were gated into CD45+

fraction (a), CD45+Lin−IL-5+ fraction (b) and CD45+Lin−IL-5−fraction (c). Note that IL-5+

population is Sca-1+ ST2+ ILC2 (b). The numbers indicate the percentage of cells in each
quadrant. Similar results were obtained in three independent experiments.



Cornea

DAPI
IL-33

IL-33

DAPI
IL-33

IL-33
WT Tg WT TgConjunctivaa b

c dWT TgConjunctiva CorneaWT Tg

e f

In
ci

de
nc

e 
of

 
co

nj
un

ct
iv

iti
s 

(%
) 

In
ci

de
nc

e 
of

 
ke

ra
tit

is
 (%

) 

Age (weeks)
<10 >20 <10 >20

Age (weeks)

* *

Supplementary Figure 3. Ocular phenotype of pre-disease in 8- to 10-week-old IL-33Tg mice. (a, b)
Immunofluorescence of IL-33 in the ocular surface epithelium of 8- to 10-week-old WT and IL33tg mice
(Tg). Intense staining of IL-33 was evident in nuclei of the conjunctival epithelium (a) and corneal
epithelial cells (b) in IL33tg mice. Bars, 50 µm. (c, d) H&E staining of 8- to 10-week-old WT and IL33tg
mouse (Tg) cornea and conjunctiva. Mild eosinophilic infiltration (arrowheads) was apparent in the
conjunctiva (c). In contrast, cornea of IL33tg mice was intact (d). Panels are representative of at least five
mice and two independent experiments. Bars, 100 µm. (e, f) Incidence of spontaneous conjunctivitis (e)
and keratitis (f) were examined by histological confirmation (H&E staining). Eight- to 10-week-old (<10)
WT mice, n = 15; 8- to 10-week-old (<10) IL33tg mice (Tg), n = 13; 20- to 30-week-old (>20) WT mice,
n = 11; 20- to 30-week-old (>20) IL33tg mice (Tg), n = 17. *P < 0.05 (Mann-Whitney test).
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Supplementary Figure 4. The gene expressions of Th2 cytokines,
eosinophil granule major basic protein (Prg2) and mouse mast cell
protease 8 (Mmcp8) in the conjunctiva and cornea of 10-week-old
IL33tg mice. Note that Il4, Il5, Prg2 and Mmcp8 were increased in the
conjunctiva (a), but not in the cornea (b) of 10-week-old IL33tg mice
(Tg). Data are expressed as means ± SEM (n = 5), *P < 0.05 (Mann-
Whitney test). N.D., not detected.


