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Supplementary Figure 1. YFP expression in the pancreas of 4-hydroxytamoxifen-treated RIP-

CreER;R26-YFP mice. RIP-CreER;R26-YFP mice were injected daily with 4-hydroxytamoxifen (1 

mg/mouse) for 5 days every other week, which was repeated 4 times. Pancreatic sections were prepared 

and stained with anti-GFP and anti-insulin antibodies.  

 

 
 
 
 
 
 

 

Supplementary Figure 2. Remission of diabetes in rAd-GLP-1-injected RIP-CreER;R26-YFP 

mice. (A) Blood glucose levels and (B) glucose tolerance test of rAd-GLP-1-injected (black circles, n = 

6) or rAd-βgal-injected (white squares, n = 3) RIP-CreER;R26-YFP mice. Data are means ± SE. * 

P<0.05 compared with rAd-βgal-treated mice.  
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Supplementary Figure 3. Changes of morphology in STZ-treated islets. (A) Islets were isolated from 

Ins-2-luc/EGFP/TK mice (n=3) and treated with or without STZ (1 mM) for 15 h. The islets were then 

stained with propidium iodide (PI). White arrows indicate non-beta cell which are unstained by PI. (B) 

Islets (100 islets/group) isolated from C57BL/6 mice (n=3) were treated with STZ (1 mM) for 15 h and 

then maintained for 2 days in fresh media. The islets were fixed in 10% formaldehyde and embedded in 

paraffin. Sections were prepared and double-stained with anti-glucagon and anti-insulin antibodies (10-

20 islets per group, three independent experiments).  
 

 
 

 

Supplementary Figure 4. Remission of diabetes in rAd-GLP-1-injected Glucagon-rtTA;Tet-O-

Cre;R26-YFP mice. Blood glucose levels of rAd-GLP-1-injected (black circles, n = 4) or rAd-βgal-

injected (white squares, n = 4) Glucagon-rtTA;Tet-O-Cre;R26-YFP mice. Data are means ± SE. * 

P<0.05 compared with rAd-βgal-treated mice.  
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Supplementary Figure 5. GLP-1 increases FGF21 expression in islet cells. The diabetic Glucagon-

rtTA;Tet-O-Cre;R26-YFP  mice were injected with rAd-βgal or rAd-GLP-1. After 1 week, pancreatic 

sections were prepared and stained with anti-FGF21 antibody.  FGF21
+
 cells were counted and 

expressed as a percentage of the cell number in the islet. N = 4~5 mice, islet number = 23~44 islet. Data 

are means ± SE. * P < 0.05 compared with rAd-βgal treated mice.  

 

 
 

 

 
 

 

Supplementary Figure 6. Concentration of glucagon in serum of rAd-GLP-1 or rAd-βgal injected 

RIP-CreER/YFP mice. STZ-induced diabetic RIP-CreER/YFP mice were injected with Ad-GLP-1 or 

rAd-βgal; 4 weeks later, these mice were fasted for 4 h and the serum was collected. Serum glucagon 

was measured using an RIA glucagon kit. Data are means ± SD. N=5~13. 
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Supplementary Figure 7. Insulin-producing cells increased in rAd-GLP-1-injected RIP-

CreER;R26-YFP mice. The percentage of glucagon-producing cells in rAd-GLP-1-injected mice (black 

bars, n=3, 71 islets) was similar to rAd-βgal-treated mice (white bars, n=3, 56 islets) in spite of an 

increase in BrdU-incorporating glucagon cells. However, the percentage of insulin-producing cells was 

significantly increased in rAd-GLP-1-treated RIP-CreER;R26-YFP mice. Data are means ±SE. * P<0.05 

compared with rAd-βgal-treated mice.  

 
 

 

 

Supplementary Figure 8. The percentage of non-alpha and beta cells did not increase in STZ/Ex-4 

treated islet cells.  Mouse islets were treated with STZ (1 mM) for 15 h and then with or without 

exendin-4 (10 nM) for 2 days (add per 24 h). Islets were double-stained with anti-glucagon and anti-

insulin antibodies. The non-stained (insulin
-
glucagon

-
) cells were counted and expressed as percentage 

of the number of islet cells (n = 713 STZ-treated cells, 733 STZ-exendin-4-treated cells). Data are means 

± SE from four independent experiments.  
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Supplementary Figure 9. GLP-1(7-36) secretion increased in exendin-4-treated αTC1-9 cells and 

rat islets. (A) GLP-1 (active 7-36) secretion was measured in untreated (Un) or exendin-4 (Ex-4) -

treated (10 or 20 nM for 24 h) αTC1-9 cells. (B) αTC1-9 cells were treated without (Un) or with 

exendin-4 (5, 10, 20 nM) for 6 h. The expression of PC1/3 mRNA was measured by RT-qPCR and is 

presented as a ratio of the control. (C) Rat islets were isolated and treated with STZ (1 mM) for 15 h and 

then with or without exendin-4 (Ex-4, 10 nM) for 2 days. Active GLP-1 secretion was measured and 

expressed as a percentage of the STZ-treated islet value. Data are means ± SE from three to four 

independent experiments. * P<0.05 compared with untreated or STZ-treated islets.  
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Supplementary Table 1. List of qPCR primers and sequences. 

 

Gene sense  anti-sense 

cyclin D2 5’-CCGTCAAGAGCAGCATAACG-3’ 5’-TGGCTTGGTCCGGATCTTC-3’ 

cyclin A2 5’-

AAGAGGCAGCCAGACATCACTAA-

3’ 

5’-CTCAACCAGCCAGTCCACAA-3’ 

cyclin E 5’-GTTCCGTTCGCCATGGTTAT-3’ 5’-CCCGGAAGTGCTTGAGCTT-3’ 

cyclin D3 5’-TCCAAGCTGCGCGAAAC-3’ 5’-

GGTCCGTATAGATGCAAAGCTTCT-

3’ 

glucagon 5’-TGCCACCACGCCCTTC-3’ 5’-GCGCTTCTGTCTGGGA-3’ 

PDX-1 5’-GAAATCCACCAAAGCTCACG-3’ 5’-CGGGTTCCGCTGTGTAAG-3’ 

Arx 5’-TTCCAGAAGACGCACTACCC-3’ 5’-TCTGTCAGGTCCAGCCTCAT-3’ 

insulin 5’-AGCTCCAGTTGTGCCACTTGT-3’ 5’- TCAAGCAGCACCTTTGTGGT-3’ 

PC1/3 5'-ATTTTGGTGCTGCTGCTCTT-3' 5'-GGAGTGCTCGTCTCAACCA-3' 

FGF21 5'-ACCTGGAGATCAGGGAGGAT-3' 5'-CACCCAGGATTTGAATGACC-3' 

PPAR-α 5'-ACAAGGCCTCAGGGTACCA-3' 5'-GCCGAAAGAAGCCCTTACAG-3' 

FGFR-1 5'-TGTTTGACCGGATCTACACACA-

3' 

5'-CTCCCACAAGAGCACTCCAA-3' 

FGFR-2 5'-TCGCATTGGAGGCTATAAGG-3' 5'-CGGGACCACACTTTCCATAA-3' 

FGFR-3 5'-GCATCCTCACTGTGACATCAAC-

3' 

5'-CCTGGCGAGTACTGCTCAAA-3' 

FGFR-4 5'-CGCCAGCCTGTCACTATACAAA-

3' 

5'-CCAGAGGACCTCGACTCCAA-3' 

β-klotho 5'-TGGGGTCCCATTGGATAGAG-3' 5'-ACTCAGGGTAGTCGCCGTC-3' 

MafA 5'-CCAGCTGGTATCCATGTCC-3' 5'-TTCTGTTTCAGTCGGATGACC-3' 

MafB 5'-CAACAGCTACCCACTAGCCA-3' 5'-GGCGAGTTTCTCGCACTTGA-3’ 

18S rRNA 5’- CCATCCAATCGGTAGTAGCG-3’ 5’-GTAACCCGTTGAACCCCATT-3’ 

cyclophilin 5’-TGGAGAGCACCAAGACAGACA-

3’ 

5’–TGCCGGAGTCGACAATGAT-3’ 


