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Fig S1. circ-Amotl1 enhanced wound healing and migration

(a). Structure of circ-Amotl1

(b) The ratio of wound sizes on the third, fifth and sixth days to that on the first 

day indicated faster wound healing process in the circ-Amotl1-injected side. ** 

p<0.01, Error bars, ±S.D, n=10. 

(c) RNAs extracted from NIH3T3 cells transfected with circ-Amotl1 were 

subject to RT and real-time PCR to detect circ-Amotl1 levels. Significant 

increase in circ-Amotl1 levels was detected in the circ-Amotl1-transfected 

cells. ** p <0.01. Error bars, S.D (n=4).

(d) Upper, Scratch wound healing assay was performed to measure the 

motility of NIH3T3 cells transfected with circ-Amotl1 and control vector. 

Overexpression of circ-Amotl1 enhanced cell migration. Lower, Quantitaion of 

the migration. ** p <0.01. Error bars, S.D (n=5). 

(e) Typical pictures of trans-well migration assay.

0

0.2

0.4

0.6

0.8

1

1.2

D 3/D 1 D 5/D 1 D 6/D 1

S
p

a
ce

 o
f 

w
o

u
n

d
  

(%
) 

 

vector

circ-Amotl1

**

**

**

0

1

2

3

4

5

6

R
e

la
ti

v
e

 c
ir

c-
A

m
o

t-
l1

 l
e

v
e

ls
 

vector circ-Amotl1

NIH3T3
**

NIH3T3

0

100

200

300

400

500

600

0 h 18 h 24 h

vector

circ-Amotl1

ce
ll

 m
ig

ra
ti

o
n

 (
d

is
ta

n
ce

 (
µ

m
) 

le
ft

)

**

**

c

vector circ-Amotl1

vector circ-Amotl1

0 h

18 h

24 h

4 h

10 h

b

e

d

circ-Amotl1

CMV

SDSA circ-Amotl1

GFP

IRES

a



0

10

20

30

40

6 h

C
e

ll
 a

d
h

e
si

o
n

 (
ce

ll
s/

fi
e

ld
)

oligo si-ci-Am

**

0

0.5

1

1.5

2

2.5

3

3.5

4

D 8

ce
ll

 s
u

rv
iv

a
l 
(×

1
0
4

ce
ll

s/
w

e
ll

)

oligo si-ci-Am

**

HGFHGF

0

0.2

0.4

0.6

0.8

1

1.2

1.4
R

e
la

ti
v
e

 c
ir

c-
A

m
o

tl
1

 l
e

v
e

ls
 

oligo si-ci-Am

**

HGF

HGF

0

1

2

3

4

R
e

la
ti

v
e

 c
ir

c-
A

m
o

tl
1

 l
e

v
e

ls
 

vector circ-Amotl1

**
ce

ll
 s

u
rv

iv
a

l 
(×

1
0
4

ce
ll

s/
w

e
ll

) HGF

0

2

4

6

8

D 10

vector circ-Amotl1

**

0

40

80

120

160

200

ce
ll

 p
ro

li
fe

ra
ti

o
n

 (
 x

1
0
4

ce
ll
s/

w
e

ll
) 

  

D 1 D 3 D 5 D 7

vector
circ-Amotl1

**

**

**

HGF

0

100

200

30
0

400

0 h 24 h

vector

circ-Amotl1

**

c
e

ll 
m

ig
ra

ti
o

n
 (

d
is

ta
n

c
e

 (
µ

m
) 

le
ft

)

HGF

a d

e

b

hf g

HGF

0

10

20

30

40

50

60

70

6 h

C
e

ll
 a

d
h

e
si

o
n

 (
ce

ll
s/

fi
e

ld
)

vector circ-Amotl1

**
c

vector

circ-Amotl1

FNvector

circ-Amotl1

Dnmt3aj

Expression of Stat3 in the wound, IHC

i

**  

0

0.3

0.6

0.9

1.2

R
e

la
ti

v
e

 m
iR

-1
7

-5
p

 l
e

v
e

ls
 

vector circ-Amotl1

vector

circ-Amotl1

Stat3

3’GAUGGA----CGUGACAUUCGUGAAAC

||||||****|||***||||||||||* 

5’CTATCTTTGGGCAATCTGGGCACTTTT

miR-17-5p

Stat3

Fig S2. circ-Amotl1 enhanced cell proliferation, migration, and survival

(a) RNAs extracted from HGF cells transfected with circ-Amotl1 or control vector were subject to real-time PCR. Up-regulation of 

circ-Amotl1 was detected in the circ-Amotl1-transfected cells. ** p<0.01. Error bars, S.D (n=4).

(b) Wound healing assay showed that overexpression of circ-Amotl1 increased migration of the HGF cells. ** p <0.01, Error bars, 

S.D (n=5).

(c) Overexpression of circ-Amotl1 increased HGF cell adhesion.

(d) Cell proliferation assay showed that HGF cells transfected with circ-Amotl1 proliferated faster than the control. ** p <0.01, 

Error bars, S.D (n=5).

(e) Maintained in serum-free medium for 10 days, HGF cells transfected with circ-Amotl1 displayed increase in survival relative 

to the control. ** p <0.01, Error bars, S.D (n=5).

(f) Down-regulation of circ-Amotl1 was detected in the siRNA-transfected cells as compared to the control. **p <0.01, Error bars, 

S.D (n=4).

(g) Silencing circ-Amotl1 repressed cell adhesion on Petri-dish in HGF cells after 6 h incubation. ** p <0.01, Error bars, S.D (n=5)

(h) Silencing circ-Amotl1 repressed HGF cell survival after being maintained in serum-free medium for 8 days. ** p <0.01, Error 

bars, S.D (n=5).

(i) Ectopic expression of circ-Amotl1 decreased miR-17-5p expression.

(j) Sections of wound tissues from circ-Amotl1- and control plasmid-injected mice were subject to immunohistochemistry staining. 

Increased expression of Stat3, Dnmt3a, and fibronectin was detected in circ-Amotl1-injected mice.
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Fig S3. Mutual regulation of circ-Amotl1 and miR-17-5p. (a) Wound tissues were subject to real-time PCR to confirm up-regulation of miR-17-5p. 

(b) Typical pictures were taken from seventh day showing that miR-17 transgenic mice had delayed healing compared to the wild-type group.  (c) After 

mice were slaughtered, wound size was measured by multiplying longest length by greatest width. The ratio of wound sizes on the fifth and seventh day 

to that on the first day indicated slower wound healing process in the miR-17 transgenic mice relative to controls. (d) Typical pictures of H&E staining 

showing larger wound in the miR-17 tissue. (e) Immunohistochemistry staining of wound tissues showed decreased levels of CD34 (left) and Ki67 (right).

(f) Cell lines stably transfected with miR-17 or the control vector were subject to real-time PCR to confirm up-regulation of miR-17-5p.  (g) Left, scratch 

wound healing assay was performed to measure the motility of NIH3T3 cells transfected with miR-17 and control vector. Overexpression of miR-17 

decreased cell migration. Right, Quantitaion of the migration. ** p <0.01. Error bars, S.D (n=5).  (h) Typical picture of trans-well migration assay.  (i)

Typical pictures of immunohistochemistry staining showed decreased expression of Dnmt3a, fibronectin, and Stat3 in the miR-17 transgenic mice.
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Fig S4. Delivery of circ-Amotl1 in wound tissues increased expression of Stat3, Dnmt3a and fibronectin

(a) The mock- and circ-Amotl1-injected tissues were stained with DAPI (blue), Stat3 (green), and circ-Amotl1 (red). High intensity 

of Stat3 and circ-Amotl1 were detected in the nuclei.

(b) The mock- and circ-Amotl1-transfected injected tissues were stained with DAPI and Dnmt3a (red, left) or fibronectin (red, 

right). High intensity of Stat3 and fibronectin were detected in the circ-Amotl1-injected tissues.
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Fig S5. Expression of circ-Amotl1 in HGF cells increased expression of Stat3, Dnmt3a and fibronectin.  (a) The mock- and circ-

Amotl1-transfected HGF cells were stained with DAPI (blue), F-actin (red) and Stat3, Dnmt3a, fibronectin, or in situ hybridized with circ-

Amotl1 (green). Increased expression of these molecules was detected in the circ-Amotl1-transfected cells.  (b) The cells were stained 

with DAPI (blue), circ-Amotl1 (green), and Stat3 (red). Co-localization of circ-Amotl1 and Stat3 was detected in the circ-Amotl1-transfected 

cells. 
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Fig S6. Computational analysis of circ-Amotl1 interacting with Stat3
(a) Graphic three-dimensional structures of the docking models of circ-Amotl1 with Stat3.
(b) The contact map in the binding residues between circ-Amotl1 and Stat3.
(c) The residue-level resolution contact maps in the binding residues between circ-Amotl1 and Stat3.
(d) Refinement of the best docked circ-Amotl1-Stat3 model showing MC score vs. steps of simulation.
(e) Primer sequences used for the study.

5’ GGGGUAACGAGUUGAAGAUUU
5’ AUCUUCAACUCGUUACCCCUUsiRNA

circ-Amotl1 probe 5’ caaagaggatcttcaactcgttaccccatact

control oligo

e name sequence

Blocking oligo

27.38.hu.Cir.Amotl1-R 5’ ggtt ggggt gcc ata ccgc ag ttg
27.39.hu.Cir.Amotl1-F 5’ cagcctgtgagaacagatgtggcc
28.76.hu.Amotl1-F 5’ cgcctcatgtggagggcaaagttg
28.77.hu.Amotl1-R 5’ ccct gatg ctac tggttg cctcca
27-77.musDnmt3a-SacI 5’ ccc gagctc gggctgggatcagtggccaatagg
27-78.musDnmt3a-MluI 5’ cc acgcgt acc ttg tcaaa gaaaaag caa gaa
26.27mus.Stat3-F 5’ ccgacccaggtagtgctgc
26.28.mus.Stat3-R 5’ caatggtattgctgcaggtcg
25-66.musFN1-F 5’ gaagacagatgagcttcccca
25-67.musFN1-R 5’ ggttggtgatgaagggggtc
21-60.hsa-miR-17-5p 5’caaagtgcttacagtgcag

5'cggaacctctcatttccacctctgagatcctcaggaagtttgggg
agtggaagttacaaagaggatcttcaactcgttaccccatact

5' tccttcctctctttctctcccttgtga

Circ-Amotl1

STAT3a



Table S1. The circ-Amotl1-STAT3 Distance

N(res No) atom chain AA (res No) atom chain distance typeN(res No) atom chain AA (res No) atom chain distance type

The table reporting a list of atoms “in contact” (within the 
distance cutoff) with relative distances less than 3.5Å. 

Table S2. Accessible Surface Area table of circ-Amolt1-Stat3 complex
Table S3. circ-Amolt1-Stat3 interaction overview

Table S1. The circ-Amotl1-STAT3 Distance (con.)




