
Sennino & Ishiguro-Oonuma et al.  

-1- 

Supplemental Methods 

Tumor size  

 The size of RIP-Tag2 tumors in digital fluorescence microscopic images of sections was 

measured with ImageJ (8). Images of all tumors visible in three 80-µm thick cryostat sections cut 

at multiple levels of each pancreas were captured (5x objective, 1x Optovar, tissue region 1,920 

by 2,560 µm), and the sectional area of each tumor (6-36 tumors per mouse) was measured.  The 

areas of tumors too large to fit into a single image were measured in montages of multiple 

images. 

 

Quantitative real-time PCR for Prox1, VEGF-A, VEGF-C and VEGF-D mRNA expression 

 RIP-Tag2 tumors were washed free of blood by brief vascular perfusion of PBS, quickly 

dissected from the acinar pancreas, and then RNA was isolated using the RNeasy Plus Mini Kit 

(Qiagen).  After homogenization with a rotor-stator homogenizer, RNA yield and purity were 

measured with a NanoDrop Spectrophotometer (Thermo Scientific).  In vitro reverse 

transcription reactions were performed on 1 µg RNA samples using the iScript cDNA Synthesis 

Kit (Bio-Rad) according to the manufacturer's instructions.  RT quantitative PCR 

reactions/SybrGreen assays were done on in vitro transcription reactions (25 ng) using the Kapa 

Sybr Fast qPCR Kit (KapaBiosystem) and the MyIQ Real Time qRT-PCR Detection System 

(Bio-Rad) with the following cycling protocol: at 90 oC for 3 min followed by 40 cycles at 95oC 

for 3 sec and then at 60oC for 25 sec.  The values were calculated using the delta-delta CT 

method.  β-actin was used as the reference.  The sequences of primers used for Prox1 were 5'- 

AGAAGGGTTGACATTGGAGTGA-3' and 5'-TGCGTGTTGCACCACAGAATA-3'; for 

VEGF-A were 5'- ATCTTCAAGCCGTCCTGTGT-3' and 5'-GCATTCACATCTGCTGTGCT-3'; 
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for VEGF-C were 5'-GAGGTCAAGGCTTTTGAAGGC-3' and 5'-

CTGTCCTGGTATTGAGGGTGG-3'; for VEGF-D 5'-TCACGCTCAGCATCCCATC-3' and 5'-

ACTTCTACGCATGTCTCTCTAGG-3'.  The sequences of primers used for β-actin were 5'-

TGGAATCCTGTGGCATCCATGAAAC-3' and 5'-TAAAACGCAGCTCAGTAACAGTCCG-

3'.  
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Supplemental Figure legends 

Supplemental Figure 1. VEGFR-2 immunoreactivity and expression of VEGF-A, VEGF-C, and 

VEGF-D. A: Confocal microscopic images showing VEGFR-2 immunoreactivity (red) in 

lymphatic vessels (LYVE-1, green, arrows) in a (i) RIP-Tag2 tumor and (ii) lymph node under 

baseline conditions. B: (i) Expression of VEGF-A, VEGF-C, and VEGF-D mRNA in untreated 

tumors.  Higher levels of (ii) VEGF-C mRNA and (iii) VEGF-D mRNA in tumors treated with 

sunitinib from age 14 to 15 weeks. P < 0.05 compared to vehicle (*). Scale bar in B-ii applies to 

all images: 100 µm for B-i; 200 µm for B-ii. 

 

Supplemental Figure 2. Distribution of c-Met immunoreactivity in tumors of RIP-Tag2 mice 

treated from age 14 to 17 weeks. A: Confocal microscopic images showing c-Met (red) in tumor 

cells (SV40 T-antigen, green) after (i) vehicle or (ii) sunitinib. (iii) Higher magnification 

confocal image showing c-Met (red) in a lymphatic vessel (LYVE-1, green) and tumor cells 

(nuclei, DAPI, blue) after sunitinib.  B: (i-ii) Confocal images showing the presence of c-Met 

immunoreactivity (red, i and ii) in most of the surviving blood vessels after sunitinib (CD31, 

green, i).   C: (i) Confocal micrograph showing the distribution of hypoxia (pimonidazole 

staining, green) in a RIP-Tag2 tumor (SV40 T-antigen, red) after sunitinib.  (ii) Comparison of 

widespread distribution of c-Met immunoreactivity (red) and more restricted distribution of 

hypoxic regions (pimonidazole, green) after sunitinib. D: Measurements showing the higher 

proportion of c-Met-positive (i) lymphatics and (ii) tumor cells after anti-VEGF antibody or 

sunitinib administered alone but not when given together with PF-04217903.  P < 0.05 compared 

to anti-VEGF antibody (†), or sunitinib (§) without PF-04217903. Scale bar in C applies to all 

images: 70 µm for A-i-ii; 10 µm for A-iii; 150 µm for Bi; 80 µm for B-ii-iii; 75 µm for C. 
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Supplemental Figure 3. Treatment-related differences in c-Met and phospho-c-Met 

immunoreactivities in RIP-Tag2 tumors and lymphatics. A: (i) Low and (ii) high magnification  

images showing the distribution of phospho-c-Met immunoreactivity in lymphatic vessels 

(LYVE-1, green) and in tumor cells (DAPI, nuclei, blue). B: Confocal image of an 

immunohistochemical control for phospho-c-Met immunoreactivity showing no staining in 

lymphatics (LYVE-1, green) or tumor cells (insulin, blue) of tumor treated with sunitinib and 

stained only with the secondary antibody (anti-rabbit IgG, red). C: Bar graphs showing the 

differences in the proportion of phospho-c-Met positive (i) lymphatics and (ii) tumor cells after 

anti-VEGF antibody or sunitinib administered alone or together with PF-04217903. D: (i-ii) c-

Met (red, i) and phospho-c-Met (red, ii) in the endothelium of an intratumoral lymphatic (LYVE-

1, green) and tumor cells (SV40 T-antigen, blue) inside the lymphatic vessel after treatment with 

sunitinib. P < 0.05 compared to vehicle (*), anti-VEGF antibody (†), or sunitinib (§) without PF-

04217903. Scale bar in C-ii applies to all images: 100 µm for A-i and 20 µm for A-ii; 130 µm for 

B; 30 µm for C. 

 

Supplemental Figure 4. HGF immunoreactivity in RIP-Tag2 tumors and lymph nodes after 

treatment from age 14 to 17 weeks.  A: (i) HGF-positive cells (red) scattered among tumor cells 

(SV40 T-antigen, green) in a vehicle-treated tumor. (ii) HGF-positive cells (red) in a lymph node 

(LYVE-1, green) from vehicle-treated mouse. B: (i-ii) Bar graphs comparing the amount of HGF 

immunoreactivity in (i) RIP-Tag2 tumors and (ii) lymph nodes after treatment with anti-VEGF 

antibody or sunitinib alone or combined with PF-04217903. P < 0.05 compared to vehicle (*). 

Scale bar in A-ii applies to all images: 70 µm for A-i and 150 µm for A-ii. 


