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Generation of LPA5
–/– mice. 

LPA5
–/– mice were generated by targeted replacement of exon 1 with a LacZ/neo 

cassette (Supplementary Fig. 4A). Heterozygous crosses resulted in Mendelian 

ratios of pups with no obvious phenotypic differences (data not shown). Deletion 

was confirmed by PCR and southern blots (Supplementary Fig. 4B-C). Flow 

cytometric analysis showed that splenic populations of B and T cell populations 

were comparable between LPA5
+/+ and LPA5

–/– (Supplementary Fig. 4D and data 

not shown). Lpar5–/– mice were generated on a mixed 129/SvEvBrd and 

C57BL/6J genetic background and backcrossed at least 2 generations before 

analysis together with gender-matched Lpar5+/+ littermates as controls. 

Calcium Mobilization 

Erythrocyte-lysed spleen, pooled lymph nodes, or purified CD8+ T cells 

were suspended at 20 x 106 cells/mL in RPMI 1640 medium supplemented with 

2.5% fatty-acid free (faf) BSA (Calbiochem).  Indo1-AM (Molecular Probes) was 

added to a final concentration of 5 µM and incubated for 30 minutes at 37°C. 

Antibodies for extracellular staining were added for the final 20 minutes. Cells 

were washed and resuspended at 4-6 x 106 cells/mL before analysis on an LSRII 

(BD Biosciences). For data acquisition, a baseline reading was measured for 30 



sec, then the sample was removed from the machine and LPA or vehicle control 

was added immediately and anti-CD3 stimulation (10 µg/mL anti-CD3e biotin 

pretreatment [145-2c11, BD Biosciences], ligated by 20 µg/mL avidin [Invitrogen]) 

was added at 39 sec. The sample was returned to the machine at 45 sec and the 

calcium mobilization was recorded for an additional 4-9 minutes, depending on 

the cell type and experiment. For some experiments, calcium mobilization from 

intracellular stores was analyzed by addition of EGTA. 

 

qPCR 

Erythrocyte-lysed splenocytes and pooled LN were sorted for 

Thy1+CD8+CD4- using the MoFlo XDP sorter (Beckman Coulter). RNA was 

isolated using TRIzol (InvitrogenLife Technologies) and further purified of DNA 

with a DNA-free kit (Ambion). cDNA was prepared from equivalent amounts of 

RNA using a SuperScript III First-Strand Synthesis System for RT-PCR 

(Invitrogen Life Technologies). Quantitative PCR amplification was performed 

using Platinum SYBR Green qPCR SuperMix-UDG (Invitrogen Life 

Technologies) and detected on an MJ Research DNA Engine Opticon 2 real-time 

PCR machine. Primers for the Lpar1-3,6 receptors and Hprt were purchased 

(Integrated DNA Technologies) with the following sequences: Lpar1–sense 

CTGTGGTCATTGTGCTTGGTG, Lpar1–antisense 

CATTAGGGTTCTCGTTGCGC, Lpar2–forward GGCTGCACTGGGTCTGGG, 

Lpar2–sense GCTGACGTGCTCCGCCAT, Lpar3–sense 

GCGCACAGGAATGGGAGAG, Lpar3–antisense 



GAGCTGGAGGATGTTGGGAG, Lpar6-sense TCTGGCAATTGTCTACCCATT, 

Lpar6-antisense TCAAAGCAGGCTTCTGAGG, Hprt-sense 

CTGGTGAAAAGGACCTCTCG, Hprt-antisense 

TGAAGTACTCATTATAGTCAAGGGCA. Primers from Lpar4 and Lpar5 were 

purchased (Super Array Biosciences). Control for Lpar1-6 expression was 

thymus tissue. qPCR for Lpar6 was run separately, therefore expression was 

normalized to Lpar5 expression. The cycle threshold (Ct) was determined for 

each experiment based on background from control samples (no cDNA) and 

expression of Lpar mRNA of interest was normalized to Hprt mRNA. 

 

In vitro T cell activation assay 

 To determine how LPA affected activation of wild-type CD8+ T cells, 

C57BL/6 splenocytes were erythrocyte-lysed and stimulated with 0, 1, or 10 

µg/mL plate-bound anti-CD3 and 0 or 1 µg/mL soluble anti-CD28 in 5% BSA 

RPMI in the presence of 0, 1, or 10 µM LPA for 24 hours. Cells were harvested 

and stained for flow cytometry. 

 

Supplementary Figure Legends 

Supplementary Figure S1. Intracellular calcium mobilization was assessed in 

CD8+ T cells stimulated with 10 µg/mL anti-CD3 with or without 20 µM LPA (thin 

and bold lines, respectively).  20 µM LPA treatment in the absence of TCR 

stimulation is shown in gray line. 

 



Supplementary Figure S2. LPA treatment inhibits CD8+ T cell activation with 

suboptimal TCR stimulation. C57BL/6 splenocytes were cultured for 24 hours 

with (center and right histograms) or without (left histogram) indicated plate-

bound anti-CD3 and 1 µg/mL soluble anti-CD28, in the presence (blue and green 

lines) or absence of LPA (red line, gray filled). Data shown is gated on CD8+ T 

cells. Representative of 2 independent experiments. 

 

Supplementary Figure S3. OTP pretreatment of APC does not affect antigen 

presentation. Erythrocyte-lysed splenocytes from a T cell-deficient mouse 

(TCRα–/–) were pulsed with SIINFEKL peptide in the presence (black) or absence 

(white) of OTP, washed, and used to stimulate purified CD8+ OT-I T cells in the 

presence or absence of OTP. 

 

Supplementary Figure S4. Generation and characterization of LPA5
–/– mice. A, 

Schematic diagram of Lpar5 targeted deletion. A portion of the Lpar5 gene was 

replaced with a LacZ/neo selection cassette. B, PCR genotyping displaying wild-

type and mutant Lpar5. Primers are indicated in Supp. Fig. 4A. C, Southern 

hybridization indicating the proper targeting event in ESC clones. D, Proportions 

of T cells and CD4+ and CD8+ T cell subsets in spleens of LPA5
+/+ and LPA5

–/– 

mice. 

	  


