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Supplementary Figure S1. Glucagon-like peptide 1 receptor expression in 4 
cholangiocarcinoma cell lines. 
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Supplementary Figure S2. Effects of glucagon-like peptide 1 receptor agonists 

(GLP-1Ra) on the expressions of GLP1R and epithelial-mesenchymal (EMT) 

markers in cholangiocarcinoma cell lines. Liraglutide suppresses expressions of 

EMT markers in (a) KKU-055, and (b) KKU-213A. (c) Liraglutide suppresses 
expression of GLP1R. In both CCA cell lines.  Ex-4: Exendin-4, Lira: Liraglutide
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Supplementary Figure S2. Effects of glucagon-like peptide 1 receptor agonists (GLP-1Ra) 

on the expressions of GLP1R and epithelial-mesenchymal (EMT) markers in 

cholangiocarcinoma cell lines. Liraglutide suppresses expressions of EMT markers in (a) 

KKU-055, and (b) KKU-213A. (c) Liraglutide suppresses expression of GLP1R. In both CCA cell 
lines.  Ex-4: Exendin-4, Lira: Liraglutide
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Supplementary Figure S2. Effects of glucagon-like peptide 1 receptor 

agonists (GLP-1Ra) on the expressions of GLP1R and epithelial-

mesenchymal (EMT) markers in cholangiocarcinoma cell lines. Liraglutide 

suppresses expressions of EMT markers in (a) KKU-055, and (b) KKU-213A. (c) 

Liraglutide suppresses expression of GLP1R. In both CCA cell lines.  Ex-4: 
Exendin-4, Lira: Liraglutide
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Supplementary Figure S3. Liraglutide suppresses the phosphorylation of 

Akt. Akt phosphorylation was suppressed after cholangiocarcinoma cells were 
treated with liraglutide. 
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Supplementary Figure S4. Liraglutide suppresses the phosphorylation of STAT3. STAT3

phosphorylation was suppressed after cholangiocarcinoma cells were treated with liraglutide at 
both Y705 and S727 in both (a) KKU-055 and (b) KKU-213A.
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Supplementary Figure S4. Liraglutide suppresses the phosphorylation of STAT3. STAT3

phosphorylation was suppressed after cholangiocarcinoma cells were treated with liraglutide at 
both Y705 and S727 in both (a) KKU-055 and (b) KKU-213A.



STAT3
(83 kDa)

pSTAT3(Y705)
(83 kDa)

GAPDH
(36 kDa)

GLP-1R
(53 kDa)

STAT3
(83 kDa)

pSTAT3(S727)
(83 kDa)

GAPDH
(36 kDa)

ERK1/2
(42-44 kDa)

pERK1/2

(42-44 kDa)

Caspase-3
(32 kDa)

Akt
(56-62 kDa)

pAkt

(56-62 kDa)

Cleaved

Caspase-3
(12-17 kDa)

GAPDH
(36 kDa)

GAPDH
(36 kDa)

Cyclin D1
(34 kDa)

Supplementary Figure S5. Effects of 
liraglutide on KKU-213A xenografts in vivo.
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Patients with CCA

Age (n=30), [years, median and range] 56 [37-79]

Preoperative FBG (n=25), [mg./dL, mean ± SD, range] 145.48 ± 69.35 [72.00 – 346.00]

Diabetic status (n=25), [%]

Diabetic-range preoperative FBG 13 [52]

Normal preoperative FBG 12 [48]

Sex (n=30), [%]

Male 19 [63.30]

Female 11 [36.70]

Histological Grading (n=24), [%]

Well differentiated 16 [66.70]

Moderately differentiated 6 [25.00]

Poorly differentiated 2 [8.30]

Vascular invasion (n=29), [%]

Positive 23 [79.30]

Negative 6 [20.70]

Tumor longest diameter (n=28), [cm, mean ± SD, range] 6.64 ± 4.07 [1.30-18.00]

Regional lymph node metastasis (n=28), [n, %]

Positive 10 [35.70]

Negative 18 [64.30]

Staging of CCA (n = 26) [n, %]

I-III 17 [65.40]

IV 9 [34.6]

Tumor markers

CA19-9 (n=12), U/ml, Median [IQR, range] 45.45 [145.11, 3.49 - 735]

CEA (n=12), ng/ml, Median [IQR, range] 4.35 [6.96, 1.33-402.00 ]

Supplemental Table S1. Patients characteristics


