
Supplemental Methods 

RT-PCR 

The total RNA from cultured mLEC was isolated using TRIZOL Reagent 

(Invitrogen, Frederick, MD, USA), and converted into cDNA using the First Strand 

cDNA Synthesis Kit (Fermentas, Vilnius, Lithuania). RT-PCR was performed with 

C1000 Thermal Cycler (Bio-Rad, Richmond, CA). The PCR profiles was 32 cycles  

of denaturation at 95℃ for 30 s, annealing at 56℃ for 30 s, and extension at 72℃ for 

40 s, followed by a final extension of 5 min at 72℃. All primers for chemokine 

receptors were listed in supplementary Table S1. GAPDH was used as an internal 

control. Relative quantitation was analyzed using the ΔΔCt method. Independent 

experiments were repeated in triplicates. 

 



Supplemental Figure Legends 

Supplementary Fig. S1. Analysis of the expression of chemokine receptors in 

cultured mLECs 

To analysis the well-known chemokine receptors (CCR1-CCR10, CXCR1-CXCR7, 

and CX3CR1) expressed in mLECs, total RNA was isolated from cultured mLECs 

and converted into cDNA. PCR amplification was performed. Data are representative 

of two independent series. C = no reverse-transcriptase control; T = target gene 

template; M = Marker. 

 

Supplementary Fig. S2. Expression of CXCR4 on lymphatic endothelial cells in 

vitro and in vivo 

(A) VEGF-C induced the expression of CXCR4 on mLECs (upper panel) and hLECs 

(lower panel). Cultured mLECs and hLECs were serum-starved overnight, then 

cultured with or without 100 ng/mL of VEGF-C for 24 h. Proliferating, serum-starved 

and VEGF-C-rescued mLECs were immunostained for podoplanin (red) and CXCR4 

(green), respectively. (Upper panel) Scale bar = 20 μm. (Lower panel) Scale bar = 10 

μm. (B) Cultured mLECs were treated with cobalt chloride (CoCl2, 150 μM), 

harvested at indicated time, and then subjected to immunoblot assay for detecting the 

expression of HIF-1α and CXCR4. (C) Detection of HIF-1α and CXCR4 protein 

levels in hypoxia mLECs that were exposed to 1% O2 at indicated time point. Lamin 

B served as a loading control. Data are representative of two independent series. (D) 

Distribution of CXCR4 on tumor-associated lymphatic vessels was detected using 



human cancer tissue microarray. Representative micrographs were from tissues, 

which are abundant in lymphatic vessels, including human rectal cancer, colon cancer 

and skin squamous cell carcinoma. Podoplanin represents lymphatic vessels. Merge 

indicates the expression of CXCR4 on lymphatic vessels in tumor tissue. Blue: DAPI; 

green: CXCR4; red: Podoplanin. Pictures were taken on a Nikon A1 laser scanning 

confocal microscope using Nikon image software (NIS-Elements AR 3.0). Scale bar = 

200 μm. 

 

Supplementary Fig. S3. AMD3100 inhibits the CXCL12-induced migration of 

hLECs 

Chemotactic migration of mLECs towards CXCL12 in the Transwell assay. hLECs 

were seeded to each upper well with fresh medium. CXCL12 (100 ng/mL) was added 

alone, or together with AMD3100 (25 μg/mL). Cells were allowed to migrate for 6 h, 

Cell chemo-attraction was assessed by counting the number of migrated hLECs (n = 

8). *** P < 0.001. 

 

Supplementary Fig. S4. Knocking-down Akt1 dramatically abolishes the effect of 

CXCL12 on the migration of mLECs 

(A) The three Akt isoforms (Akt1, Akt2, Akt3) in mLECs were knocked down using 

siRNA, respectively. Their protein levels were detected by Western blotting. (B) 

mLECs transfected with Akt1 siRNA, Akt2 siRNA, Akt3 siRNA, or scrambled siRNA 

(N.C.) respectively, were serum-starved overnight. In the presence or absence of 100 



ng/mL of CXCL12, mLECs were allowed to migrate for 6 h. The number of migrated 

cells were quantified (n = 8). * P < 0.05. *** P < 0.001. 

 

Supplementary Fig. S5. The combination effect of CXCL12 and VEGF-C on the 

migration of mLECs 

In the Transwell assay, mLECs were starved in serum-free medium for 12 h and 

seeded into the upper wells. CXCL12 (100 ng/mL), VEGF-C (100 ng/mL), or 

CXCL12 (100 ng/mL) plus VEGF-C (100 ng/mL) were added respectively to the 

lower wells. After 6 h, migrated cells were examined (upper panel) and quantified 

(lower panel) (n = 8). *** P < 0.001. 

 

Supplementary Fig. S6. The combination of both anti-CXCL12 and 

anti-VEGF-C blocking antibodies inhibits tumor growth 

In the orthotopic breast cancer model，constructed MDA-MB-231/eGFP cells (3 × 106) 

were inoculated into the mammary fat pad of nude mice. We administrated mice 

intraperitoneally every other day with either CXCL12-neutralizing antibody, 

VEGF-C-neutralizing antibody or together for three weeks. Primary tumors were 

dissected and weighted. * P < 0.05. ** P < 0.01. 

 


