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• mIL-2 can be used without serious adverse events.
• mIL-2 induced antigen-specific allograft acceptance.
• mIL-2 expanded CD4+ Tregs in both peripheral blood and the graft.

Fig 1. Illustration of our novel 
modified IL-2 mutein molecule
The regions in which the mutations were 
performed to increase Treg specificity 
and half-life.

Result 3: mIL-2 expanded graft-infiltrating Tregs
Low-dose IL-2 therapy is recognized as an 
effective approach for in vivo expansion of 
Tregs.

Drawbacks:
• Short half-life1

• Off-target effects2

More stable and selective IL-2 analogs are 
needed2-5

Novel IL-2 mutein (mIL-2): Engineered 
fusion protein:
• Selectively binds to high-affinity IL-2 

receptors
• Conjunction with the human IgG1 Fc 

domain

Ctrl IgG mIL-2

Day 28

Fig 2. Experimental summary. BALB/c heart grafts were transplanted into the 
abdomen of C57BL/6 recipients. mIL-2 were administered subcutaneously on day 0, 
2 and twice a week thereafter until day 60. 250 ug of CTLA-4 Ig was intraperitoneally 
injected on day 2. In mIL-2 group with accepted 1st grafts, 2nd heart grafts were 
transplanted into the right cervical area on day 100. Graft survival was evaluated by 
palpation.

Fig 3. mIL-2 treatment with CTLA-4 Ig induced alloantigen-specific graft acceptance.
(A) Graft survival of the first BALB/c graft. By day 60, mIL-2 or control IgG was injected
subcutaneously twice a week. After day 60, any intervention was done. (B) Graft histology
at day 28 (control group and mIL-2 group) and day 100 (mIL-2 group). (C) Graft survival of
the second graft without any immunosuppression. The survival of both 1st and 2nd allograft
was observed by palpation.
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Result 2: Blood phenotype
• CBC
• Flow cytometry

Result 1:
• Graft Survival
• Histology

Result 3: Graft infiltrating Tregs
• Flow cytometry
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Fig 5. mIL-2 treatment attenuated graft infiltration and expanded graft-infiltrating 
Tregs. (A) Graft photos at the time of procurement. (B) Graft weight (left) and CD45+ cell 
count (right). (C) The proportion of graft infiltrating Tregs. Left: representative images, 
center: the proportion of Tregs, right: Tregs/nonTregs ratio. 

Fig 4. mIL-2 treatment changed the 
phenotype of circulating immune cells
(A) Blood count of lymphocytes.(B) eosinophils.
(C) Proportion of CD4 Tregs (Foxp3+).

A

B

A B

28

C

Day 100
mIL-2

0 10 20 30 40 50
0

25

50

75

100

Time after 2nd Transpantation (days)

G
ra

ft 
su

rv
iv

al
 (%

)

BALB/c (n = 5)
C3H (n = 6)

p=0.0010
C57BL/6 (n = 2)

0 2 4 6 8 10 12
0

5

10

15

20

Weeks after Tx.

10
3 
/ µ

L

Lymphocytes

**

Last mIL-2 dose

mIL-2
Ctrl IgG

0 2 4 6 8 10 12
0.0

0.2

0.4

0.6

0.8

1.0

Weeks  after Tx.

10
3 
/ µ

L

Eosinophils

**** * * *** ***** *

Last mIL-2 dose

0 2 4 6 8 10 12
0

20

40

60

80

Weeks after Tx.

C
D

25
+ F

ox
p3

+  
%

 (o
f C

D
3+ )

Ctrl IgG
mIL-2

**************** ******** *** ** ** *

Last mIL-2 dose
* * *

Gated on CD45.2+CD3+CD4+

C
on

tro
l

m
IL

-2

CD25

Fo
xp

3

C
Day 14 Day 28

0 20 40 60 80 100
0

25

50

75

100

Time after Transpantation (days)

G
ra

ft 
su

rv
iv

al
 (%

)

CTLA-4 Ig + Ctrl IgG (n=5)
CTLA-4 Ig + mIL-2 (n=16)

last mIL-2 dose (day 60)

p < 0.0001
(Log-rank test)


