Supplementary materials and methods
Quantitative PCR

Before qPCR analysis, total RNA was isolated using the RNeasy Mini Kit (#74104, Qiagen), followed by cDNA synthesis using the iScriptTM Kit (#1708890, BioRad). Quantitative PCR was performed using the following cycling conditions: one cycle of 72 °C for 1 min; 40 cycles of 95 °C for 15 s, 58 °C for 30 s, 72 °C for 30 s; and one cycle of 72 °C for 5 min. The following primers were used: 
	Gene 
	Forward
	Reverse 

	Vegfr1
	CATTGGTGGTGGCTGACTCT
	TCCTTCGGCTGGCATCTTTT

	Vegfr2
	CCCAGATGACAGCCAGACAG
	CTGGTCTGGTTGGAGCCTTC

	Vegfr3
	GACGAGGGTGACTACGTGTG
	CTCACGTTCACCAGGAGGTC

	β-Actin
	TGAGCTGCGTTTTACACCCT
	GCCTTCACCGTTCCAGTTTTT


CRISPR Knock-In reporter cells

Reporter cells with endogenously tagged Actin were generated using the CRISPaint approach to insert either 3xFLAG-mNeon green-pA (KPC and 4T1) or 3xFLAG-mScarlet-pA (b.End5) directly upstream of the stop codon. CRISPaint knock-in is composed of 3 plasmids working in tandem. A Cas9 expression plasmid with frame selector gRNA. Donor plasmid containing selector site and tag to be inserted, here 3xFLAG-mNeon green-pA and 3xFLAG-mScarlet-pA. A plasmid expressing gRNA targeting the gene of interest, here Actin. Briefly, cells were transfected with all 3 plasmids (1:1:1) using Fugene HD (E2311, Promega) 1:3 ratio. Approximately 3-7 days after transfection, cells were single-cell sorted for mNeon green or mScarlet positive cells using BD FACS Melody. The sgRNA expressing plasmid for Ms ACTG1 was assembled by cloning two annealed oligoes (5’-CACCGCCACCGCAAATGCTTCTAGA-3’ and 5’-AAACTCTAGAAGCATTTGCGGTGGC-3’) into EPB104 (#68369, Addgene). To generate the Frame+2 selector gRNA, two annealed oligoes (5’- CACCGGGGCCAGTACCCAAAAAGCG -3’ and 5’- AAACCGCTTTTTGGGTACTGGCCCC -3’) were cloned into PX459 (pSpCas9(BB)-2A-Puro (#48139, Addgene). To clone the universal-3xFLAG-mNeon Green-pA and universal-3xFLAG-mScarlet-pA plasmid, two gBlock (IDT DNA) containing the synthetic gene were inserted into the TOPO-TA vector (Thermo Fisher).


universal-3xFLAG-mNeon Green-pA (5’-

gcctgttaaccggTgggccagtacccaaaaagcgggggtggaGctagcggcggatccgactacaaggaccacgacggcgactacaaggaccacgacatcgactacaaggacgacgacgacaagcctgcaggtgtgagcaagggcgaggaggataacatggcctctctcccagcgacacatgagttacacatctttggctccatcaacggtgtggactttgacatggtgggtcagggcaccggcaatccaaatgatggttatgaggagttaaacctgaagtccaccaagggtgacctccagttctccccctggattctggtccctcatatcgggtatggcttccatcagtacctgccctaccctgacgggatgtcgcctttccaggccgccatggtagatggctccggataccaagtccatcgcacaatgcagtttgaagatggtgcctcccttactgttaactaccgctacacctacgagggaagccacatcaaaggagaggcccaggtgaaggggactggtttccctgctgacggtcctgtgatgaccaactcgctgaccgctgcggactggtgcaggtcgaagaagacttaccccaacgacaaaaccatcatcagtacctttaagtggagttacaccactggaaatggcaagcgctaccggagcactgcgcggaccacctacacctttgccaagccaatggcggctaactatctgaagaaccagccgatgtacgtgttccgtaagacggagctcaagcactccaagaccgagctcaacttcaaggagtggcaaaaggcctttaccgatgtgatgggcatggacgagctgtacaagagtTTAattaaATAGaacttgtttattgcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttaggcgcgccatgc-3’)

universal-3xFLAG-mScarlet-pA (5’-gcctgttaaccggtgggccagtacccaaaaagcgggggtggagctagcggcggatccgactacaaggaccacgacggcgactacaaggaccacgacatcgactacaaggacgacgacgacaagcctgcaggtgtgagcaagggcgaggcagtgatcaaggagttcatgcggttcaaggtgcacatggagggctccatgaacggccacgagttcgagatcgagggcgagggcgagggccgcccctacgagggcacccagaccgccaagctgaaggtgaccaagggtggccccctgcccttctcctgggacatcctgtcccctcagttcatgtacggctccagggccttcatcaagcaccccgccgacatccccgactactataagcagtccttccccgagggcttcaagtgggagcgcgtgatgaacttcgaggacggcggcgccgtgaccgtgacccaggacacctccctggaggacggcaccctgatctacaaggtgaagctccgcggcaccaacttccctcctgacggccccgtaatgcagaagaagacaatgggctgggaagcgtccaccgagcggttgtaccccgaggacggcgtgctgaagggcgacattaagatggccctgcgcctgaaggacggcggccgctacctggcggacttcaagaccacctacaaggccaagaagcccgtgcagatgcccggcgcctacaacgtcgaccgcaagttggacatcacctcccacaacgaggactacaccgtggtggaacagtacgaacgctccgagggccgccactccaccggcggcatggacgagctgtacaagttaattaaatagaacttgtttattgcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttaggcgcgccatgc-3’)

Mass spectrometry and secretome analysis

Sample processing: We precipitated 2 ml of each sample using 80% ice-cold acetone and incubated them at -20°C overnight. The samples were then centrifuged at 4600 rcf for 20 minutes. The pellets were resuspended in 50µl Lysis buffer (6 M Guanidinium Hydrochloride, 10 mM TCEP, 40 mM CAA, and 50 mM HEPES, pH 8.5). Samples were boiled at 95°C for 5 minutes and sonicated on high for 5x60 sec on/30sec off using the bioruptor picosonication waterbath (Diagenode #B01060010). Protein concentration was determined by BCA rapid gold (#A55860, Thermo Fisher), and 20 µg of protein was taken forward for digestion. The sample was diluted 1:3 with digestion buffer (10% Acetonitrile in 50mM HEPES, pH 8.5) and proteins were digested with 200 ng LysC at 37°C for 3 hours. Digestion buffer was added to a final dilution of 1:10 along with 100 ng trypsin, and samples were digested overnight at 37°C. Enzyme activity was quenched by adding 2% trifluoroacetic acid (TFA) to a final concentration of 1%. The peptides were desalted on a SOLAµ SPE plate (#60209-001 HRP, Thermo). Between each solvent application, the plate was spun down at 1500 RPM for 1 minute. For each sample, the filters were activated with 200 µl of 100% Methanol (LC-MS grade, #65541, Sigma), then 200 µl of 80% Acetonitrile, 0.1% formic acid. The filters were subsequently equilibrated 2x with 200 µl of 1% TFA, 3% Acetonitrile, after which the sample was loaded. After washing the filters twice with 200 µl of 0.1% formic acid, the peptides were eluted into clean 1.5 ml Eppendorf tubes using 40% Acetonitrile, 0.1% formic acid. The eluted peptides were concentrated in an Eppendorf Speedvac and reconstituted in 12 µl 2% Acetonitrile, 1% TFA.

MS data acquisition: We analyzed 500 ng of peptide mixture from each sample by online nano-scale liquid chromatography tandem mass spectrometry (LC-MS/MS). Peptides were separated on a 15cm C18-column (Thermo EasySpray ES804A) using an EASY-nLC 1200 system (Thermo Scientific). The column temperature was maintained at 30 °C. Buffer A consisted of 0.1% formic acid in water, and buffer B of 80% ACN, 0.1% formic acid. The flow rate of the gradient was kept at 250 nl/min, and started at 6% Buffer B, going to 23% Buffer B in 43 minutes. This was followed by a 12-minute step going to 38% buffer B, increasing to 60% Buffer B in 5 minutes, and finally ramping up to 95% buffer B in 3 minutes, holding it for 7 minutes to wash the column. The Q-Exactive Classic instrument (Thermo Scientific, Bremen, Germany) was run in data-dependent acquisition mode using a top 10 Higher-energy Collisional Dissociation (HCD)-MS/MS method with the following settings. The scan range was limited to 350-1750 m/z. The full scan resolution was set to 70,000 m/z, with an AGC target of 3e6 and a maximum injection time (IT) value of 20 milliseconds. Peptides were fragmented with a normalized collision energy of 25, having a dynamic exclusion of 30 seconds, excluding unassigned ions and those with a charge state of 1. MS/MS resolution was set at 17,500 m/z, with an AGC target of 1e6 and a maximum IT of 60 milliseconds.

PDGF-AA, PDGF-C, and VEGFA ELISA 

Quantitation of PDGF-AA, PDGF-C, and VEGFA in cell-conditioned medium was conducted using the following ELISA kits: Mouse PDGF-AA ELISA Kit (ELM-PDGFAA-1, Ray Biotech), Mouse PDGF-C ELISA Kit (MBS165969, MyBioSource), and Mouse VEGFA ELISA Kit (ELM-VEGF-1, Ray Biotech). Briefly, cells were grown in full growth medium until 80% confluence. Afterward, cells were washed thrice in PBS and cultured in serum-free medium for 24 hours. Conditioned medium was collected, sterile filtered, and protein concentration determined using bicinchoninic acid (BCA) assay, followed by ELISA according to the manufacturer’s instructions. For VEGF-A and PDGF-A, each of the two biological replicates was measured twice. For PDGF-C, each of the three biological replicates was measured once.

The effect of recombinant PDGF-AA and PDGF-C on KPC and 4T1 VEGFA secretion was investigated as previously described using ELISA. Tumor cells were cultured in full growth medium until 80% confluence, washed thrice with PBS, and further cultured for 12 hours in the presence of 100 ng/ml PDGF-AA or PDGF-C in 1% FBS DMEM to stimulate VEGF-A production. Afterward, tumor cells were washed three times with PBS and cultured in serum-free medium for 24 hours. Conditioned medium was collected, sterile filtered, and protein concentration determined using the BCA assay followed by ELISA according to the manufacturer’s protocol. For every sample, each of the three biological replicates was measured once to determine secreted VEGF-A levels. 
Functional assays with recombinant mouse PDGF-AA and PDGF-C
For tumor proliferation assays, 1000 cells/well were seeded in a 96-well plate in full growth medium and cultured for 24 hours. Afterwards, the medium was replaced with 1% FBS-DMEM containing either 100 ng/ml recombinant PDGF-AA or PDGF-C. 1% FBS-DMEM was used as a control. Medium was replaced every two days, and proliferation was monitored daily for 6 days, determined using the CellTiter-Glo® luminescent Cell Viability Assay. 
For tumor chemotaxis and invasion, KPC and 4T1 cells were prepared as described in the Materials and Methods section. The chemoattractant and invasion stimulant was 1% FBS-DMEM containing either 100 ng/ml recombinant PDGF-AA or PDGF-C, with 1% FBS-DMEM used as a control. For chemotaxis inhibition, 1 µM of either Cediranib (HY-10205, MedChemExpress), a VEGFR/PDGFR inhibitor, or ALW-II-41-27(HY-18007, MedChemExpress), an EphA2 inhibitor, was used in the presence of the chemoattractants. All chemotaxis assays were evaluated after 14 hours by colorimetric analysis, and invasion was evaluated after 24 hours. To investigate the autocrine role of PDGF-AA and PDGF-C on endothelial cells, tube formation and vascular permeability were investigated in the presence of 100 ng/ml recombinant PDGF-AA or PDGF-C, with serum-free DMEM as a control. All assays were evaluated as described in the materials and methods section.  
PDGF-AA and PDGF-C neutralization assays

To validate the role of PDGF-AA or PDGF-C in tumor cell invasion and chemotaxis, in vitro assays were conducted using fresh TEC CM in the presence of their respective neutralizing antibodies. For neutralization assays, 5 µg/ml of neutralizing antibodies against PDGF-AA or PDGF-C, and Goat IgG isotype control (Supplementary Table 7) were added to fresh TEC CM and incubated for 1 hour at 37°C, and later used as a chemoattractant or invasion stimulant in functional assays in vitro. Chemotaxis and invasion were then evaluated after 14 hours and 24 hours as described in the Materials and Methods section. 
Immunoblot assays

For standard immunoblots, cells at about 80% confluence were lysed on-plate using radioimmunoprecipitation assay (RIPA) buffer supplemented with 1X protease inhibitor, 1X EDTA, and 1X phosphatase inhibitor. To investigate possible signaling pathways stimulated by recombinant PDGF-AA, PDGF-C, approximately 5 x 105 tumor cells were seeded in 6 cm dishes and sub-cultured for 24 hours. Tumor cells were washed twice with PBS and starved for 12 hours in serum-free DMEM. Afterwards, cells were treated with 100 ng/ml of recombinant PDGF-AA or PDGF-C for 30 minutes to stimulate phosphorylation, with serum-free DMEM as a control. For experiments involving inhibitors, 1 µM of either ALW-II-41-27 or Cediranib was added in the presence of the recombinant proteins and incubated simultaneously for 30 minutes. 
For immunoblot experiments involving neutralizing antibodies, 5 µg/ml of neutralizing antibodies against PDGF-AA or PDGF-C, and Goat IgG were added to fresh TEC CM and incubated for 1 hour at 37°C. Afterwards, this media was added to starved KPC and 4T1 cells and incubated for 30 minutes to stimulate phosphorylation. Serum-free medium was used as a control. 
For all experiments, proteins were harvested by on-plate lysis and scraping, and their concentration was determined using the BCA assay. Normalized protein amounts were mixed with 4x Laemmli buffer, denatured at 70°C for 10 minutes, and immunoblots were performed under reducing conditions using the NuPageTM Bis-Tris 4-12% Gel (#NP0335BOX, Thermo Fisher) and blotted onto PVDF membrane (#IPVH00010, Millipore). Membranes were blocked in 5% milk in TBS-T followed by primary antibody incubation overnight at 4°C in 5% BSA in TBS-T buffer. Protein detection was done using HRP-conjugated goat anti-rabbit (#31460, Thermo Fisher) or goat anti-mouse (#31430, Thermo Fisher) IgG antibodies. The membranes were developed using the West Pico Chemiluminescent Substrate (#34580, Thermo Fisher) and images taken using the  ChemiDocTM Imager device (BioRad). The list of antibodies used is in Supplementary Table 7. Images of all uncropped western blots are provided in the supplementary information file. 
EC activation by tumor-conditioned medium

KPC and 4T1 conditioned medium were prepared by culturing 1 x 106 cells in 10 cm dishes in complete growth medium. At 85% confluence, tumor cells were washed thrice with PBS and subcultured in serum-free DMEM for 24 hours. Approximately 5 x 105 endothelial cells were then sub-cultured in the presence of either KPC or 4T1 conditioned medium containing 1% FBS for 48 hours for activation, with 1% FBS + DMEM used as a control. Activated endothelial cells were then harvested and functionally characterized to determine differences in proliferation, chemotaxis, and vascular permeability as described in the materials and methods section.  

Endothelial cell inhibition assays
All endothelial cell inhibition assays were conducted using the TEC cell line. Tube formation, vascular permeability, and endothelial proliferation were investigated in the presence of tumor-conditioned medium and 10 nM Cediranib, a VEGFR inhibitor. For tube formation, either KPC- or 4T1-conditioned medium was used as a stimulant, with serum-free medium used as a control in the presence of 10 nM Cediranib. Tube formation was evaluated after 8 hours by microscopy, and image analysis was done using ImageJ. Additionally, the effect of Cediranib (10 nM) on endothelial cell proliferation and vascular permeability was evaluated in the presence of either KPC- or 4T1-conditioned medium. Vascular permeability and proliferation were evaluated as described in the materials and methods section. 
Immunohistochemistry

FFPE mouse tissues (primary tumor, lungs, and liver) were sectioned at 5 µm and collected on Super Frost Plus microscope slides. Immunostaining was performed on a Leica Bond automated immunostainer (Leica Biosystems, Inc., Buffalo Grove, IL). Slides were baked at 60°C, followed by dewaxing with BOND Dewax at 72°C. Afterwards heat heat-induced epitope retrieval (HIER) was performed for 10 minutes, using either Epitope Retrieval 1 or 2. Primary antibodies against CD31, KI67, PDGF-AA, PDGF-C, pAKT, pEphA2, pERK1/2, and pP38 (Supplementary Table 7) were diluted using Dako Background reducing Antibody Diluent. Slides were incubated with diluted antibodies for 15 minutes. The Bond Polymer Refine system was used for visualization, using the Rabbit HRP system followed by DAB. Slides were then dehydrated and cover-slipped. Stained slides were scanned and later visualized by Aperio Imagescope (Leica Biosystems). Analysis of all IHC stainings was done by ImageJ. For all targets, the positive staining intensity of three different areas per tumor section was quantified and averaged to obtain the final value per mouse. For CD31 staining, the number of positive vessels was counted and averaged to obtain the final value per mouse. For orthotopic liver metastasis, three different non-consecutive hematoxylin and eosin (H&E) tissue sections were evaluated, micrometastases were manually counted, and averaged to obtain the metastatic burden per mouse. For intrasplenic liver metastasis, metastatic burden per mouse was calculated by averaging the areas of metastatic foci from three non-consecutive H&E liver sections. For both orthotopic and intrasplenic lung metastasis, quantification was done by counting and averaging the number of metastasis foci in three non-consecutive H&E stains. 
