
Supplemental Methods 
 
Cell lines and culture conditions.  B16-F10 melanoma cells (B16) and lewis lung 

carcinoma cells (LLC) were purchased from the American Type Culture Collection 

(ATCC).   B16 cells were grown in RPMI 1640 medium supplemented with 10% FBS 

and LLC cells were grown in DMEM containing 10% FBS. 

 
 
TEM8 gene targeting.  The first exon of TEM8 was chosen for targeting because it 

contains part of the promoter, the start codon and signal peptide.  If transcription of the 

mutant gene were to occur, translation initiation from the first available ATG in exon2 

would result in an out-of-frame product.  TEM8 genomic BAC clones were isolated from 

a 129S6/SvEvTac library by hybridization screening and subsequent PCR verification. 

An 8.6 kb genomic region including TEM8 exon1 was subcloned into a retrieval plasmid 

by recombineering (1,2).  A loxP site was introduced upstream and an Frt-loxP-Neo-Frt-

loxP cassette downstream of exon1 by first creating miniplasmids containing PCR 

generated homology arms that were inserted into the miniplasmids by gap repair.  After 

sequentially introducing the upstream and downstream recombinase recognition sites 

by recombineering, the functionality of the Frt and loxP sites were confirmed by excision 

using arabinose induced EL250 (Flp) and EL350 (cre) cells respectively (3). The TEM8 

conditional knockout vector was electroporated into the V6.4 129/SvJae x C57BL/6J 

hybrid F1 embryonic stem (ES) cells and ES cell clones with one targeted allele were 

identified by Southern blot analysis (data not shown).  Targeted ES clones were 

microinjected into C57BL/6 blastocysts to generate chimeric mice and transfer the 

TEM8neo allele to the germline.  Mice with a TEM8 null allele were derived by crossing 
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the TEM8+/neo mice to a transgenic β-actin-Cre deleter strain.  TEM8+/- heterozygous 

mice were backcrossed onto a C57BL/6 background, and all experiments were 

performed on wildtype or knockout littermates which were backcrossed at least 5 

generations.  All mice were housed in a pathogen-free facility certified by the 

Association for Assessment and Accreditation of Laboratory Animal Care International, 

and the study was carried our in accordance with protocols approved by the NCI animal 

care and use committee.   

 

Genotyping.  Screening of tail DNA was carried out by mixing the following 3 primers in 

a single PCR reaction: F: 5’-GAGCCCTTTGTGATCTGCAG-3’; R1: 5’-

CAAGGGCGGCGAAAATGTTG-3’; and R2: 5’-CCTTGTGGCTGGCTTCTGTC-3’. The 

expected amplicon sizes are 377/1424 bp and 462 bp for TEM8 wildtype and null 

alleles, respectively. 

 

Immunoblotting.  Immunoblotting was performed as previously described using SB5 

mouse anti-TEM8 monoclonal antibodies (4).  SB5 antibodies were purified from 

hybridoma supernatant using mercaptoethylpyridine (MEP)-Hypercel resin followed by 

gel filtration chromatography using a Hiload 26/60 Superdex 200 column (Amersham) 

on a BioLogic DuoFlow chromatography machine (BioRad).   

 

Immunofluorescence.  Dual-color immunofluorescence was performed on fresh-frozen 

sections fixed in Leukoperm (Serotec).  ECs were labeled with either rat anti-PV-1 

(Meca-32) or rat anti-CD31 (Becton Dickenson) antibodies followed by biotin-labeled 
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donkey anti-rat (Jackson Immunoresearch Laboratories) and Texas red-streptavidin 

(Vector laboratories).  Pericytes were labeled with rabbit anti-Desmin (Cappel) and 

collagen was detected with either a rabbit pAb against murine collagen type I (Millipore) 

or murine collagen type VI, a kind gift from Dr. Alfonso Colombatti (5).  The specificity of 

this polyclonal antibody for collagen type VI has been previously demonstrated by 

immunofluorescence staining of frozen sections from wildtype or collagen type VI-

deficient mouse embryos (6).  Rabbit primary antibodies were followed with FITC-

conjugated goat anti-rabbit antibodies (Jackson Immunoresearch Laboratories), 488 

goat-anti-FITC antibodies (Invitrogen) and 488 donkey anti-goat antibodies (Invitrogen).  

For vessel staining of uterus, FITC labeled rat anti-CD31 antibodies (Becton Dickinson) 

were added, then 488-goat anti-FITC and 488-donkey anti-goat (Invitrogen).  Uterus 

pericytes were visualized with rabbit anti-NG2 antibodies (Millipore) followed by Cy5.5 

labeled anti-rabbit (Jackson Immunoresearch Laboratories).  Sections were 

counterstained with DAPI and immunofluorescent images captured using a Carl Zeiss 

LSM 510 laser scanning confocal microscope.   

 

Wound healing assay.  Mice were shaved and wounded with a 6 mm diameter uni-

punch biopsy instrument (Premier). Wound diameters were measured daily for 7 days. 

Wounds were removed on day 6 for immunofluorescence staining of blood vessels. 

 

Retinal wholemounts.  Eyes were enucleated from P3.5, P5.5, P10.5 and P11.5 pups 

and fixed overnight at 4°C in 4% PFA in PBS. Retinas were labeled with biotinylated 

isolectin (Sigma) followed by streptavidin-conjugated rhodamine (Vector Laboratories).  
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Subcutaneous tumor growth.  5 x105 B16 melanoma or LLC carcinoma cells were 

injected subcutaneously into the flank.  Tumors volumes were calculated using the 

formula LxW2x0.52.  
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Supplemental Tables 

Table 1. Primers used for RT-PCR and qPCR* 

  Forward primer† Reverse primer 
CD31 CGATTGTAGCCACCTCCAAG TGATACTGCGACAAGACCGTC
CMG2 GCTGATTCCAAGGACCAGG GTTCAGGACAGGTGCAGGAC 
Eif4H GGCTAGTCAGAGACAAAGACACAG ATGTCCACACGAAGTGACCG 
TEM8 ATGGCCCACAGTAGATGCC GAAGTTGATACAGCGTCCCG 
VE-cadherin GCTACCTGCCCACCATCG CATCCACTGCTGTCACACGG 

 
*Gene expression was normalized with the house keeping gene eukaryotic translation 

initiation factor 4H polypeptide (Eif4H).   
†All primers were designed to span large introns 

 

 

Table 2.  Genotyping of offspring from TEM8 heterozygous intercrosses reveal that 
TEM8-/- are viable 
 

TEM8 Genotype   
TEM8+/+ TEM8+/- TEM8-/- Total 

255 (25.8%*) 491 (49.7%) 241 (24.4%) 987(100%) 
 
Genotyping was performed on mice at weaning age. 
* Percentage of mice genotyped 
 

 

 
 
Table 3.  TEM8-/- male and female mice are fertile 
 

Breeder No. of 
pairs 

No. of  
pups born 

No. per 
litter Female Male 

TEM8+/+ TEM8-/- 4 28 7.0 
TEM8-/- TEM8+/+ 4 27 6.8 

 
Male and female mice were weaned, genotyped and mated at 5 weeks of age, and only 
first litters born within the first two months of breeding were considered in this analysis. 
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Supplemental Figure Legends 

 

Supplemental Figure 1.   As described in the body of the accompanying manuscript, 

the anti-TEM8 antibody (clone SB5) did not recognize a TEM8 product in TEM8-/- cells 

(see figure 1C).  However, we reasoned that the SB5 monoclonal antibody, which was 

made against the full extracellular domain of TEM8(7), could potentially recognize an 

epitope in the deleted region of TEM8 thereby missing a putative downstream product.  

To rule out this possibility we generated deletions of the TEM8 extracellular domain to 

narrow down the region recognized by the SB5 antibody.  For this, fragments of the 

TEM8 extracellular domain (ED) were amplified by PCR and cloned into pGex6P1 

(Amersham) to create GST-fusion proteins.  An HA-tag was incorporated into the 3’ 

reverse primer for detection of the C-terminus. A, Schematic showing the GST-

TEM8(ED) deletions (Del-A to Del-F) used to map the binding site.   B, The recombinant 

fusion proteins produced in e-coli were purified using Glutathione Sepharose 

(Amersham) and detected by immunoblotting with SB5 anti-TEM8 antibodies, anti-GST 

antibodies or anti-HA antibodies.  Note that the SB5 antibody reacted with each of the 

fusion proteins except Del-F indicating that the SB5 binding site is located in a 64 amino 

acid region within the vWA domain (amino acids 82-145 of TEM8, GenBank accession 

number AF279145) and resides outside of the deleted exon 1.  Expected sizes: Del-A; 

61 kDa, Del-B; 55.5kDa, Del-C; 51.6kDa, Del-D; 47.7kDa, Del-E; 42.0kDa, Del-F; 

34.6kDa.   
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Supplemental Figure 2.  Body weights in TEM8 wildtype and knockout mice.  

Following weaning at 4 weeks, mice were weighed once a week for nine weeks.  Data 

are presented as the mean and SD.  Body weights did not differ significantly between 

groups as determined using the Mann-Whitney Test.   

 

Supplemental Figure 3.  A, Immunofluorescence staining of the uterus revealed focal 

upregulation of collagen type VI (green) in TEM8-/- mice.  Arrowheads surround some of 

the more intensely stained pockets of collagen. Nuclei were stained with DAPI (blue).  

Bar, 50μm.   B, Immunoblotting (IB) reveals that collagen type I and collagen type VI are 

overexpressed in the uterus of 4 or 8 month old TEM8 knockout mice compared to 

wildtype controls.  β-actin was included as a loading control. Collagen type I was 

detected using a rabbit polyclonal antibody (Rockland), collagen type VI was detected 

with a goat polyclonal antibody (S-16, Santa Cruz) and β-actin was detected with a 

mouse monoclonal antibody (Chemicon).  Primary antibodies were detected using HRP-

conjugated secondary antibodies (Jackson) and detected by ECL (Amersham) 

according to the manufacturers instructions.   

 

Supplemental Figure 4.  Enrichment of tumor ECs (T-ECs) isolated from B16 or LLC 

tumors using anti-CD31 magnetic beads (8) was measured by using qPCR to evaluate 

the relative expression of the endothelial markers CD31 and VE-cadherin.  CD31 levels 

were 202-fold enriched and VE-cadherin levels were 283-fold enriched in the isolated T-

ECs relative to unfractionated tumors.  Expression levels were normalized to the house 



 8

keeping gene Eif4H which displayed a variation of less than 2 Ct’s in all of the samples.  

WT, TEM8+/+; KO, TEM8-/-. 

 

Supplemental Figure 5.  Proliferation, hypoxia and apoptosis are unaltered in TEM8 

wildtype (WT) or knockout (KO) mice.  A, To measure proliferation, mitotic cells in B16 

tumors were immunofluorescently labeled (green) with rabbit anti-phosphohistone H3 

antibodies (Millipore) and vessels were labeled with rat anti-Meca-32 antibodies (red).  

The secondary antibodies were the same as those described for Meca32/Desmin 

immunofluorescence.  Three PHH3 positive endothelial cells are shown (arrowheads).   

The proliferation index was determined as the number of PHH3 positive endothelial 

cells per total number of DAPI positive vessel nuclei.  B, To measure tumor hypoxia, 

pimonidazole HCL (60mg/kg) [HPI, inc.] was injected intraperitoneally into tumor 

bearing mice for 1hour prior to euthanasia and preparation of frozen blocks.  

Pimonidazole adducts were detected with FITC-labeled monoclonal antibody (clone 

4.3.11.3) followed by 488 goat and FITC and 488-donkey anti-goat.  Vessels were 

stained with Meca32 antibodies followed by biotin-labeled anti-rat and Texas red-

streptavidin.  Note the increase in hypoxia (green) in live cells which are furthest from 

the vessels (red) and an absence of all staining in necrotic regions which are devoid of 

cells.  Multiple sections were analyzed from 6 tumors, but no obvious differences in the 

extent of hypoxia was observed between TEM8+/+ and TEM8-/- mice.  Bar: 100μm.  C, 

To measure apoptosis, we used the TUNEL-based Apoptosis Detection Assay (R&D) 

which measures DNA fragmentation by incorporating biotinylated nucleotides onto DNA 

fragments using the TdT enzyme.  Biotin was detected with FITC-labeled Streptavidin 
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and vessels were stained using rat anti-Meca32 followed by Texas red-linked chicken 

anti-rat (Santa Cruz) and 594-linked donkey anti-chicken (Invitrogen).  Note the 

increase in apoptosis (green) in cells which are furthest from the vessels (red).  Multiple 

sections were analyzed from 8 tumors, but no obvious differences in the extent of 

hypoxia was observed between TEM8+/+ and TEM8-/- mice.  Bar: 100μm.  All sections 

in A, B and C were counterstained with DAPI.   
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