Supporting Online Material

Materials and Methods

Biochemical purification of GP135- All following steps were carried out on ice. 

I. Subcellular fractionation- 4 X 108 MDCK cells were washed once with cold PBS and scraped off the plates in ice-cold hypotonic buffer RSB (10mM KCl, 1.5mM MgCl2, 10mM Tris-HCl, pH7.4).  The cells were allowed to swell for 5 ~ 10 min before being homogenized by 40 strokes of a tight-fitting (B) Dounce glass homogenizer. (Kontes).  The homogenate was centrifuged at 20,000g for 1 hr. The supernatant was saved as the cytosolic fraction (C) and the pellet was extracted with 1 M NaCl in PBS for 1 hr and then centrifuged at 20,000g for 30 minutes. The supernatant (HS) was transferred to a new tube and the remaining insoluble pellet was extracted with 2% Triton X-100 in PBS overnight and then centrifuged at 20,000g for 30 minutes to separate the supernatant (TX) and pellet (P).

II. Wheat germ lectin beads- 2% Triton X-100 extracted cell lysate (TX) from previous procedure was incubated with wheat germ lectin sepharose 6MB beads (Amersham) in 0.5 M NaCl for 4.5 hrs at 40C. After at least five washes with cold PBS with 0.5 M NaCl, wheat germ lectin bound portion was eluted with 0.8 M N-acetyl-D-glucosamine (Sigma-Aldrich) in PBS with 0.5 M NaCl and 2% Triton X-100 overnight at 40C. 
III. Affinity purification using anti-GP135 antibody coupled protein G beads- Mouse ascites of anti-GP135 mAb (3F2/D8) was precipitated in 0-35% ammonium sulfate and dialyzed in ice cold PBS. Then the concentrated anti-GP135 antibody was incubated with protein G agarose in PBS with 0.2 M NaCl overnight at 40C. After three washes with PBS with 0.5 M NaCl, the bound Ig was crosslinked to beads using DMP (Pierce) in 0.15 M HEPES (pH 8.0) for 1 hr at room temperature followed by 1 M Tris (pH 8.0) to quench the reaction.  Sample eluted from wheat germ lectin was further incubated with anti-GP135 antibody coupled protein G beads for 2.5 hrs at room temperature (RT). After at least three washes with PBS with 0.5 M NaCl, the sample was boiled in 2X SDS sample buffer and analyzed by SDS-PAGE.

Western blotting- Protein samples were denatured in SDS sample buffer and separated by SDS-PAGE. Following electrophoresis, proteins in the gel were transferred onto nitrocellulose membrane (Schleicher & Schuell) at 400 mA for 2.5 hrs. The membrane was blocked in 5% non-fat milk/PBST (phosphate buffer saline plus 0.1% Tween-20) for at least 1 hr at RT and incubated with specific primary antibody diluted in 1% non-fat milk/PBST at RT for 1 hr or overnight at 40C. The membrane was washed 3 times with PBST, 10 min each, and then incubated with HRP-conjugated secondary antibody (Amersham) for 45 min at 40C. After 3 washes, 10 min each, the membrane was developed using ECL chemiluminescence reagents (Amersham) and exposed onto X-ray films (Kodak). Obtained images were quantified using Image Gauge V3.41 (Fujifilm). 

Silver staining- Following electrophoresis, the gel was immersed into the fixing solution (40% methanol, 10% acetic acid), shaken gently for 20 min. Then the fixing solution was replaced by rehydration solution (5% methanol, 7% acetic acid) and shaken for at least 20 min. The rehydrated gel was washed 3 times with ddH2O, 5 min each and shaken in reducing solution (50 l 0.32 M Na2S2O3/50 ml ddH2O) for 20 min. After brief rinse with ddH2O, the gel was shaken in silver solution (1ml 0.59 M AgNO3/50 ml ddH2O) for 20 min. The gel was rinsed again with ddH2O and immersed into half amount of development solution (50 l formaldehyde/0.28 M Na2CO3) for 15~30 sec. The used solution was completely decanted and the remaining development solution was added for color development. Finally, acetic acid was added to stop the reaction. 
In-gel trypsin digestion- Desired protein bands were sliced from silver stained gel, cut into smaller pieces (~1 mm3/piece), and destained by 100 mM Na2S2O3/30 mM K3Fe(CN)6 (1:1 v/v). The gel pieces were soaked in 25 mM NH4HCO3 for 10 min, and in 25 mM NH4HCO3 /50% acetonitrile for another 10 min. After drying in the Speed-Vac, the gel pieces were incubated in 100 l of 2% -mercaptoethanol/25 mM NH4HCO3 for 20 min, then in 100 l of 10% 4-vinylpyridine (Sigma-Aldrich) in 25 mM NH4HCO3 /50% acetonitrile for 20 min at dark, and sequentially washed with 25 mM NH4HCO3 and 25 mM NH4HCO3 /50% acetonitrile, 10 min each. Afterwards, the gel pieces were dried and incubated with 25 mM NH4HCO3 containing trypsin (Promega) (1:1000 w/v) overnight at 370C. Solution containing the digested peptide was collected and the gel was then extracted with 0.1% formic acid and 0.1% formic acid/50% acetonitrile sequentially. The collected extracts were combined and vacuum-dried and stored in -200C. 

Molecular cloning of GP135 cDNA- For 5’ RACE, a degenerated primer, 5’ -GG(CT)TGACCACCTTCTTCTCCTGC- 3’, designed by sequence information obtained from MS results and conserved nucleotide sequences between known podocalyxin homologs was used to reverse transcribe first strand cDNA from MDCK poly(A) RNA; and another primer, 5’ -GCCATGCAGACGATGGTGATGATG- 3’, was used for PCR amplification with SMARTTMRACE cDNA Amplification Kit (Clontech) and AdvantageTM-GC 2 Polymerase Mix (Clontech). PCR products were A-tailed and ligated into pGEM-T Easy vector (Promega) or yT&A vector (Yeastern Biotech). Both strands were sequenced by automated DNA sequencer. To obtained sequences nearer 5’ end of GP135 cDNA, an additional primer, 5’-GGCTTCATGGAGTTAGTGGCTGATGG- 3’, designed from the acquired sequences, was used for PCR amplification from a pGAD-10 MDCK cDNA library (Clontech’s custom made cDNA library service) by combination with a primer matching the pGAD 10 vector, 5’ –GAAGGCAAAACGATGTATAAA- 3’. PCR products were also subcloned into T-vectors and sequenced on both strands. 

The 3’ RACE was performed by use of a forward primer, 5’ –CCAGCTC AAGATCAGTGCCATATACGGC-3’, designed by sequences acquired from initial 5’ RACE, and a serial of reverse primers designed from the sequence information contained in the dog genomic sequence AAEX01049070 covering 3' end of our cDNA sequence.  This approach helped us determine the potential termination site of the GP135 transcript. The PCR was carried out with SMARTTMRACE cDNA Amplification Kit (Clontech). PCR products were also subcloned into T-vectors and sequenced on both strands. Sequence analysis was performed with MacVectorTM verson 3.5 software.
Northern blotting- Total RNA was extracted from MDCK, ST-1 cells, and canine tissues using RNAzol B as recommended by the manufacturer (Tel-Test). Purified total RNA was quantified spectrophotometrically. For assaying GP135 mRNA expression, 20 g of total RNA were denatured by glyoxal solution and resolved on 1% agarose gel. The RNA was then transferred onto Hybond-N+ membranes (Amersham) and cross-linked by UV irradiation. Two digoxigenin-labeled DNA probes were used for hybridization. The probe corresponding to nt 619~919 of GP135’s open reading frame was designated as probe "extracellular" and the probe corresponding to nt 1207~1626 of GP135’s open reading frame was designated as probe “cytosolic”. Both probes were generated by PCR DIG probe synthesis kit (Roche Molecular Biomedicals). The membranes were incubated overnight with DIG labelled probes at 500C. Signals were detected using DIG wash and block buffer set, alkaline phosphatase conjugated anti-DIG- antibody and CDP-star as recommended by the manufacturer (Roche Molecular Biomedicals). Hybridized signals were compared with DIG-labeled RNA molecular weight marker II (Roche Molecular Biomedicals).
Construction of expression vectors- The sequence information of all the primers used in constructing the expression vectors is described in supplementary table S1.  The complete sequence of GP135 was amplified by PCR using primer ORF.F and ORF.R, reserve transcription product from MDCK poly-A tailed RNA as template, and Pfu Turbo polymerase (Stratagene). The PCR product was purified and subcloned into the expression vector pcDNA3.1(+) (Invitrogen) to make pcDNA-GP135. The fidelity of the construct was verified by sequencing on both strands.

To generate construct of FLAG tagged GP135, insert was excised from pcDNA-GP135 by EcoRI and XhoI digestion, filled in by Klenow fragment, and ligated into pCMV-Tag4B vector (Stratagene) pre-excised at EcoRV site.
For amino-terminally Myc-tagged GP135, pcDNA-GP135 was used as a template, and two PCR fragments were amplified with T7/mycGP135.R and mycGP135.F/BGH.R primer pairs respectively. They were digested with EcoRI/BssSI and BssSI/XbaI respectively to generate corresponding sticky end.  The digested products were gel purified and ligated into EcoRI and XbaI restricted pcDNA3.1(+).  This resulted in a plasmid expressing Myc tag sequence between the signal peptide moiety and the rest of GP135 sequence (pMycGP135).  The constructs of all plasmid constructs were confirmed by automatic DNA sequencing.

Site-directed mutagenesis- Plasmid constructs expressing single asparagine to glutamine (N to Q) mutation at four potential N-glycosylation sites (N123Q, N199Q, N373Q, and N383Q) were generated by site directed mutagenesis using the QuickChange XL site-directed mutagenesis protocol (Stratagene).  To mutate the corresponding asparagine at the target sites, four pairs of primers (N123Q.F, N123Q.R, N199Q.F, N199Q.R, N373Q.F, N373Q.R, N383Q.F, and N383Q.R) were designed according to the instruction manual provided by the manufacturer.  Mutation of the corresponding amino acids was confirmed by DNA sequencing.  

siRNA design and rescuing mutant construction- To generate construct expressing siRNA targeted at GP135/cPCLP1, a pair of oligos (GP135si1-Top and GP135si1-Bottom) targeted at the extracellular region of GP135 were designed with the aid of online program provided by Ambion.  The oligos were boiled to 950C, and allowed to cool down slowly for annealing, before being ligated into ApaI/EcoRI digested pSilencer1.0-U6 (Ambion). To increase the specificity of our siRNA knock-down result, we also designed another pair of oligos (GP135si2-Top and GP135si2-Bottom) targeted at the cytoplasmic region of GP135, and ligated the annealed oligos into pSilencer1.0-U6 to generate pGP135si2. The final plasmid constructs were confirmed by DNA sequencing.
For construction of full-length rescue2 construct, PCR was performed using T7 primer and SiGP135-2-RES.R as the PCR primers and pMycGP135 as the template.  The PCR product was digested with EcoRI and HpaI, and a 1600 bp fragment was purified (fragment A).  Another PCR was performed using SiGP135-2-RES.F and BGH.R primers as the PCR primers and pMycGP135 as the template.  The PCR product was digested with HpaI and XbaI, and a 300 bp fragment was purified (fragment B).  Finally, fragments A and B were ligated to the EcoRI and XbaI restricted pcDNA3.1(+) to generate pRescue2-FL.  The other mutants expressing dOL, OL, and SC type rescuing constructs were generated by standard recombinant DNA technology as stated below, and all the above mentioned plasmids were confirmed by DNA sequencing.    

For dOL construct, PCR was performed using T7 and dOL.R as the PCR primers and pRescue2-FL as the template.  The PCR product was digested with EcoRI and SacII, and was gel purified (fragment C).  Another PCR was performed using dOL.F and BGH.R primers as the PCR primers and pRescue2-FL as the template.  The PCR product was digested with SacII and XbaI, and was gel purified (fragment D).  Finally, fragments C and D were ligated to the EcoRI and XbaI restricted pcDNA3.1(+) to generate pRescue2-dOL.

For OL construct, PCR was performed using T7 and GP135myc.R as the PCR primers and pRescue2-FL as the template.  The PCR product was digested with EcoRI and XhoI, and was gel purified (fragment E).  A second PCR was performed using dN12.F and dN34R2 primers as the PCR primers and pRescue2-FL as the template.  The PCR product was digested with XhoI and SacII, and was gel purified (fragment F).  A third PCR was performed using GP135-TMC.F and BGH.R as the primers and pRescue2-FL as the template. The PCR product was digested with SacII and XbaI, and was gel purified (fragment G). Finally, fragments E, F, and G were ligated to the EcoRI and XbaI restricted pcDNA3.1(+) to generate pRescue2-OL.

For SC construct, PCR was performed using T7 and GP135sc.R primer as the PCR primers and pRescue2-FL as the template.  The PCR product was digested with EcoRI and XbaI, and was gel purified.  The fragment was then ligated into the EcoRI and XbaI restricted pcDNA3.1(+) to generate pRescue2-SC. 
Immunofluorescence- All the following steps were carried out at room temperature.  MDCK or HEK293 cells grown on cover slips or Transwells (Costar) were washed twice gently with Dulbecco's PBS (0.9 mM CaCl2, 2.7 mM KCl, 1.5 mM KH2PO4, 0.5 mM MgCl2, 137 mM NaCl, and 8.1 mM Na2HPO4), and then fixed for 20 min in 3.7% paraformaldehyde in Dulbecco's PBS. Cells were then washed twice in Dulbecco's PBS for 10 min and permeablized with CSK buffer (50 mM NaCl, 300 mM sucrose, 10 mM Pipes (pH6.8), 3 mM MgCl2, and 0.5% (v/v) Triton X-100) for 5 min.  Cells were washed twice, each for 5 min, in Dulbecco's PBS. Cells were blocked in Dulbecco's PBS containing 1% BSA, 10% goat serum, and 50 mM NH4Cl for 1 hr. After blocking, cells were washed briefly in Dulbecco's PBS containing 0.2% BSA, and then incubated with specific primary antibody for 1 hr. Cells were then washed three times, each for 5 min, in Dulbecco's PBS containing 0.2% BSA, and incubated in fluorescein-conjugated goat anti-mouse or –rabbit secondary antibody (Jackson ImmunoResearch Lab.) solutions for 45 min at room temperature. Cells were washed three times, each for 5 min, in Dulbecco's PBS containing 0.2% BSA, and mounted in Vectashield (Vector laboratories). Cells were viewed with an Axioplan epifluorescence microscope (Carl Zeiss, Inc.).  Fluorescence images of stained cells were recorded using Kodak Ektachrome Elite II (ASA 400) film. Photographic images were then digitalized with a slide scanner (Nikon) and images were resized, arranged, and labeled using Adobe Photoshop software (Adobe). 
Immunoprecipitation- Cells were washed once with cold PBS, scraped off, and extracted with CSK buffer for at least 3 hrs at 40C. After centrifugation (12,000g) at 40C for 30 min, the extracted supernatant was collected and quantitated by BCA kit (Pierce). Antibodies pre-bound to protein G beads were then added to the CSK extracted lysates and incubated for 1 hr at 40C. The supernatant was removed by brief centrifugation and the beads were subjected to 4 washes sequentially- once with HS-B (high stringent buffer; 0.1% SDS, 0.5% Triton X-100, 120 mM NaCl, 25 mM KCl, 5 mM EDTA, 5 mM EGTA, 20 mM Tris-HCl, pH7.5), once with HS-B + 1M NaCl, and twice with LS-B (low stringent buffer; 2 mM EDTA, 10 mM Tris-HCl, pH7.5). Beads were then boiled in SDS sample buffer and resolved in SDS-PAGE for western analysis. 
Polyclonal anti-GP135 antibody production and purification- GST fusion protein was made with the cytoplasmic domain of cPCLP1 (GST-cPLCP1cyto).  The recombinant protein was expressed in bacteria, and purified with glutathione beads (Amersham) followed by thrombin digestion.  The cytoplasmic domain of cPCLP1 was separated from the GST moiety by SDS-PAGE, cut from Coomassie Brilliant Blue stained gel, and eluted for mass spectrometry confirmation of its identity before using it to immunize rabbits.
For affinity purifying rabbit polyclonal anti-cPCLP1 C-terminal antibody, we took the crude rabbit antiserum, and purified it with SulfoLink Coupling Gel (Pierce), which had been covalently linked with GST-cPLCP1cyto according to the manufacturer’s instruction.  In brief, 1ml SulfoLink agarose beads were washed with 4 ml coupling buffer (50 mM Tris-HCl, pH 8.5, 5 mM EDTA). One mg GST-cPLCP1cyto in 2 ml coupling buffer was loaded onto the pre-equilibrated SulfoLink column. The column was incubated at room temperature with rotation for 15 min, then without rotation for another 30 min. The unbound fraction was discarded. The column was washed with 2 ml coupling buffer. Six ml of 1M NaCl was passed through the column. Two ml of crude antiserum was clarified by centrifuge to remove cell debris, and then loaded into the affinity column.  After incubation for 1 hr, 6 ml PBS was used to wash the column.  Then, the antibody, at 500 l fractions, was eluted by 0.1 M glycine (pH=2.5) and immediately neutralized by 1 M Tris buffer (pH=7.5).  Only the second fraction contained desired antibody, and was added with 0.05% sodium azide for long-term storage. 
Canine kidney immunohistochemistry- A paraffin-wax block from a 10-year-old female cocker kidney was used. Five m-thick sections were transferred to silane coated glass slides. The sections were dewaxed in xylene twice for 15 min each and rehydrated in alcohol gradient.  Slides were immersed in 10 mM citrate buffer (pH=6) and boiled for 10 min for antigen retrieval. The slides were cooled to room temperature and then treated with CSK buffer for 10 min. The slide was washed twice with Dulbecco's PBS, 10 min each, and then incubated in blocking solution (20% goat serum, 50 mM NH4Cl, 25 mM glycine, 25 mM lysine, and 0.2% BSA in Dulbecco's PBS) supplemented with 20% unlabeled goat anti-mouse whole IgG antibody (Sigma-Aldrich) for 2 hrs at RT. After blocking, the slide was washed twice with Dulbecco's PBS containing 0.2% BSA, 10 min each and then incubated with anti-GP135 mAb (ascites of SCID mice concentrated by ammonium precipitation) with a dilution of 1:5000 and affinity purified rabbit anti-GP135 polyclonal serum with a dilution of 1: 1000 overnight at 40C. The primary antibodies were diluted in Dulbecco's PBS containing 0.2% BSA and 20% goat serum.  The following day, the slide was washed twice with Dulbecco's PBS containing 0.2% BSA, and incubated with FITC-conjugated goat anti-mouse (1:1000) or rhodamine-conjugated rabbit secondary antibody (1:200) (Jackson ImmunoResearch Lab.) in Dulbecco's PBS containing 0.2% BSA and 20% goat serum for 2 hrs at RT. The slide was then washed likewise again and mounted in Vectashield (Vector laboratories) for epifluorescence microscopic examination.  Alternatively, the sections were processed for ABC (avidin-biotinylated horseradish peroxidase complex) staining with the following modification. After antigen retrieval, endogenous peroxidase activity was quenched with 3% H2O2, and then sections were blocked with 2.5% goat serum in PBS.  The rabbit anti-cPCLP1 C-terminal antiserum was applied at a dilution of 1:1000. We used goat anti-rabbit biotinylated IgG as the secondary reagent (Santa Cruz). After extensive wash, the sections were incubated with ABComplex/HRP (DakoCytomation) for 30 min, followed by color development with DAB + Chromogen (DakoCytomation).  The slides were counter-stained with Gill’s hematoxylin II.
Deglycosylation- MDCK cell lysates were immunoprecipitated with mouse anti-GP135 (3F2/D8) or anti-Myc (9E10) antibody as described in previous section. The immunoprecipitated materials were boiled for 5 minutes in Dulbecco's PBS containing 1% SDS.  After brief spinning of the beads, the supernatant was diluted 10 folds with Dulbecco's PBS + 1% CHAPS.  For each 100 microliters of diluted supernatant, N-glycosidase F (2 units), O-glycosidase (0.5 milliunits), and neuraminidase (20 milliunits) were added separately or in combination at 37°C overnight.  After incubation, an equal volume of 2X SDS sample buffer was added, and processed for western blotting analysis.  All the deglycosylating enzymes were from Roche Applied Science.   
Surface Biotinylation- Confluent monolayers of MDCK cells expressing various rescuing mutants were grown on Transwell filters (Costar).  They were washed thrice with cold Ringer's buffer (10mM HEPES, pH 7.4; 154mM NaCl; 7.2mM KCl; 1.8mM CaCl2). 200g/ml sulfo-NHS-biotin (Pierce #21217) in Ringer's buffer was applied to either apical (0.4 ml) or basolateral (0.8 ml) chambers.  Filters were incubated on ice for 30 minutes on rocker platform.  Biotinylated reactions were quenched by washing cells in five changes of Tris-saline (10mM Tris-HCl, pH 7.4; 120mM NaCl). The cells were then extracted in CSK buffer for 2 hrs at 40C, and then proceeded as described in the section for immunoprecipitation. Bound proteins were released from beads by boiling in SDS-PAGE sample buffer, separated by SDS-PAGE, and transferred to membrane.  Blots were incubated with HRP-conjugated streptavidin solution (1:200, R & D Systems) and processed for ECL.  The fluorography signals were quantified using ImageGauge (Fujifilm).  

Table S1  Primers used in cDNA cloning and generating expression constructs of GP135/cPCLP1 

	Primer name
	sequence

	ORF.F 
	AGAATTCGCACGATGCGCCCCGCG

	ORF.R 
	CCCTCTAGACAGAATGGGAT

	T7
	TAATACGACTCACTATAGGG

	BGH.R
	TAGAAGGCACAGTCGAGGC

	dN12.F
	GAGCTCGAGAGTTCTTCCGAA

	dN34R2 
	CGGCCGCGGAGCAGTGGC

	GP135-TMC.F
	AACCCGCGGTTCAGCATGCCCC

	GP135myc.R
	GACCTCGAGGTCCTCCTCGGA

	mycGP135.F 
	TCGCTGTCGCACGAGCAGAAGCTGATCTCCGAGGAGGACCTCATCGCAGCAAC

	mycGP135.R 
	GTTGCTGCGATGAGGTCCTCCTCGGAGATCAGCTTCTGCTCGTGCGACAGCGA

	N123Q.F 
	AAGGGTATTCCAGACTTACAGAAGTCTATACTTCCATCAGCC

	N123Q.R
	GGCTGATGGAAGTATAGACTTCTGTAAGTCTGGAATACCCTT

	N199Q.F 
	GCCAACCCAGTGCACAGTCCACTACTTTGAAGCC

	N199Q.R
	GGCTTCAAAGTAGTGGACTGTGCACTGGGTTGGC

	N373Q.F 
	GATGCTCCTCCTGCAGCTGACGAGAAGCGG

	N373Q.R
	CCGCTTCTCGTCAGCTGCAGGAGGAGCATC

	N383Q.F 
	GCCTGTGCGCGGGGCAGAATTCGGATGAC

	N383Q.R 
	GTCATCCGAATTCTGCCCCGCGCACAGGC

	dOL.F 
	CGGCCGCGGGCCGCCACTGCT

	dOL.R 
	CGGCCGCGGCTTCATGGAGTTAGTG

	GP135sc.R
	GCTCTAGATTACGACAGGCGCTGG

	SiGP135-2-RES.F
	TGGTTAACTTGAACGGGGAGCTGGGGGAC

	SiGP135-2-RES.R
	AGGTTAACGACTTTCTTCTCCTGCATCTCTG

	GP135si1-Top
	CCCAGTGCAAACTCCACTATTCAAGAGATAGTGGAGTTTGCACTGGGTTTTTT

	GP135si1-Bottom
	AATTAAAAAACCCAGTGCAAACTCCACTATCTCTTGAATAGTGGAGTTTGCACTGGGGGCC

	GP135si2-Top
	AGGTGGTCAACCTTAATGGTTCAAGAGACCATTAAGGTTGACCACCTTTTTTT

	GP135si2-Bottom
	AATTAAAAAAAGGTGGTCAACCTTAATGGTCTCTTGAACCATTAAGGTTGACCACCTGGCC


Supplementary Figure Legends

Figure S1.  Biochemical scheme for purifying GP135. Four hundred million MDCK cells were subjected to biochemical procedures for the purification of GP135 as described in details in the “Materials and Methods” of supplementary online information.  C: cytosolic, HS: high salt wash, TX: 2% triton extracted, P: pellet from high speed spinning. 

Figure S2. Biochemical purification and mass spectrometric identification of GP135 as a podocalyxin like protein. (A) One thousandth of the fractions collected from each purification steps as stated in Figure S1 were subjected into analytic scale SDS-PAGE.  The complexity and purity of each fraction was assessed by silver staining (upper panel) and Western blotting analysis (lower panel) using antibodies specific to GP135 and marker proteins. The positions of molecular weight markers, in kilodalton, are labeled on the left of each blot. C: cytosolic, HS: high salt wash, TX: 2% triton extracted, P: pellet from high speed spinning.  WGL: wheat germ lectin bead, Ab: affinity column using covalently linked mouse anti-GP135 antibody, U: unbound, E: eluted, B: bound. (B) The final purified material was eluted from the GP135 antibody affinity column and loaded into a preparative SDS-PAGE gel and processed for silver staining.  A light brownish band, characteristic of glycosylated proteins, was noted at the region compatible with the expected molecular weight of GP135. (C) Alignment results of query sequences from LC-MS/MS analysis and subject sequences (human podocalyxin like protein) using the MsBlast homology search.  The shaded amino acid residues indicated the identity between query and the corresponding homolog. The residue “Z” in the blast result designated K or Q residues in the internal sequence.  Three independent purified samples were analyzed, and all hit podocalyxin with high scoring.  

Figure S3. (A) GP135 cDNA and deduced amino acid sequences.  The amino acids with underlined dots represent a putative signal peptide. The underlined amino acid residues represent a putative transmembrane domain. (B) Hydrophobicity plot of GP135 open reading frame.  The plot showed a type I integral membrane protein with two hydrophobic regions; the one near the amino end likely representing the signal peptide while the other one as the transmembrane domain of this protein. 
Figure S4: Comparison between the amino acids sequence information reported from Meder et al. (Figure S3 of supplementary materials in Meder et al., J. Cell Biol. 2005, 168:303-313) and our own data (Figure 1A and Figure S3).

Figure S5: The antigenic epitope mapping for the mouse anti-GP135 mAb 3F2/D8.  (A) The diagrams show four extracellular domain deletion mutants of myc-tagged GP135 constructs.  (B) Western blotting analysis of cellular lysates from stable MDCK clones expressing the above deletion constructs using mouse anti-GP135 mAb (3F2/D8).  Please note dN12-1 mutant lacks the expression signal of the transgene.  Signals from the endogenous GP135 indicate comparable loading of cell lysates in each lane.  

Figure S6.  Immunohistochemical staining of canine kidneys. A 5 m kidney section (Cocker Spaniel) was processed for immunohistochemical staining with affinity-purified rabbit anti-cPCLP1 C-terminal domain antibody.  The reaction was carried out with standard 3,3’-Diaminobenzidine color development (brown) and counter-stained with hematoxylin (blue-purple) as stated in the Materials and Methods of the supplementary materials. The arrowheads denote positively stained renal tubules, likely from the ascending thin limb of loop of Henle, which could be differentiated from the vasa recta (double arrowheads) by their regular, rounded shape, when seen in transverse section, larger nuclei, and the absence of erythrocytes. Magnification bar, 10 µm.
