
Flow cytometry and single cell 

RNA sequencing reveal tissue 

eosinophils highly express ST2

and IL-13 in eosinophilic 

esophagitis patients

RATIONALE:
• Eosinophilic esophagitis (EoE) is an 

increasingly common allergic disease 

characterized by esophageal 

eosinophilia.

• IL-33 is elevated in EoE patients and 

IL-33 signaling, through its receptor 

ST2, is recognized as a potent initiator 

of type 2 inflammatory responses 

implicated in atopic diseases like EoE. 

The IL-33 receptor ST2 is highly 
induced on IL-13-expressing 
tissue eosinophils in eosinophilic 
esophagitis
Amiko Uchida1,2, Praveen Vimalathas1, Mabel 
Valencia-Yang1, Kaia Miller1, John Garber1,2

Amiko Uchida 
Amuchida@mgh.harvard.edu
@AmikoUchidaMD

1. Massachusetts General Hospital, Boston, MA
2. Harvard Medical School, Boston, MA
Abstract ID: 11874

CD45

V
ia
bi
lit
y

ST
2

CD117 Siglec-8

Baso Mast

Eos
Siglec-8+

Eos

Th2

C
R
Th
2

C
R
Th
2

CD4 Lineage

ILC2

Siglec-8

S
T2

Esoph EosBlood Eos Esoph Mast Esoph Baso Esoph Th2 Esoph ILC2
2.1 90 7 9.6 15 33

Fc
ER
I

−20

0

20

40

−20 −10 0 10 20
tSNE-1

tS
N
E
-2

Active
Remission

TPSAB1+

Mast cellsCD3+

Lymphocytes
Siglec-8+PRG2+

Eosinophils

SPINK7+

Epithelial cells

−20

0

20

40

−20 −10 0 10 20
tSNE-1

tS
N
E
-2

0
1
2
3

IL1RL1 (ST2)

0

1

2

3

−20

0

20

40

−20 −10 0 10 20
tSNE-1

tS
N
E
-2

0.0
0.8
1.6

0.0

0.5

1.0

1.5

GATA1

−20

0

20

40

−20 −10 0 10 20
tSNE-1

tS
N
E
-2

0
1
2
3

GATA2

0

2

4

6

−20

0

20

40

−20 −10 0 10 20
tSNE-1

tS
N
E
-2

0
1
2
3

GATA3

0

1

2

3

4

Act Rem

APCs

Act Rem

Lymphs

Act Rem

MC

Act Rem
Mixed
Epith

Act Rem

SPINK7+
Epith

Act Rem

Eos

Act Rem

APCs

Act Rem

Lymphs

Act Rem

MC

Act Rem
Mixed
Epith

Act Rem

SPINK7+
Epith

Act Rem

Eos

Act Rem
APCs

Act Rem
Lymphs

Act Rem

MC

Act Rem
Mixed
Epith

Act Rem

SPINK7+
Epith

Act Rem
Eos

Act Rem
APCs

Act Rem
Lymphs

Act Rem

MC

Act Rem
Mixed
Epith

Act Rem

SPINK7+
Epith

Act Rem
Eos

B

A

C

D

Eso
ph Eos

Eso
ph M

as
t

Eso
ph B

as
o

Eso
ph Th2

Eso
ph IL

C2
0

10

20

30

40

50

%
A

bu
nd

an
ce

 o
f l

eu
ko

cy
te

s

Blood Eos A
cti

ve

Eso
ph Eos

Eso
ph M

as
t

Eso
ph B

as
o

Eso
ph Th2

Eso
ph IL

C2
0

50

100

%
ST

2+
 o

f c
el

l t
yp

e

Blood Eos A
cti

ve

Eso
ph Eos

Eso
ph M

as
t

Eso
ph B

as
o

Eso
ph Th2

Eso
ph IL

C2
0

5

10

15

20

%
ST

2+
 o

f C
D

45
+ 

ce
lls

Eso
ph E

os

Eso
ph M

as
t

Eso
ph B

as
o

Eso
ph T

h2

Eso
ph IL

C2
0

5

10

15

20

%
S

T2
+ 

of
 C

D
45

+

*ST2+ esoph eos, mc, baso, th2 of CD45

Eso
ph E

os

Eso
ph M

as
t

Eso
ph B

as
o

Eso
ph T

h2

Eso
ph IL

C2
0

50

100

%
S

T2
+ 

of
 c

el
l t

yp
e

*ST2+ esoph eos, mc, baso, th2 of cell typens
**

ST2 protein is highly expressed on tissue eosinophils in EoE
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Increased ST2 transcription on tissue eosinophils & mast cells in EoE
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ST2 is low in blood eosinophils regardless of disease state or activity
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METHODS:
• Collected blood and esophageal biopsies 

from EoE and healthy patients. 

• Performed flow cytometry on 43 EoE

patients.

• Performed single cell RNA sequencing and 

immunofluorescence on 3 EoE patients.

• Measured ST2, IL-5 and IL-13 on blood and 

tissue immune cells.

RESULTS:

• Blood eosinophils have low expression of ST2.

• ST2 is highly expressed on esophageal eosinophils 

from EoE patients

• ST2+ esophageal eosinophils highly express IL-5 and 

IL-13
Eosinophil Peroxidase DAPIIL-13

IL-13 Non serial Histology

IL-13 EPX (eosinophil) DAPI
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Tissue eosinophils highly express IL-5 and IL-13
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