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Supplemental methods 

Zebrafish genotyping 

For RNA seq and qPCR analyses, we used zebrafish embryos and sorted ECs from adult wild-
type and gpr182 -/- incrosses, respectively.  For WISH and confocal imaging, we used zebrafish 
embryos from gpr182 heterozygous incrosses.  The embryos were placed individually into PCR 
tubes with 100 µl of 50 mM NaOH.  The samples were incubated by vortexing at 95°C for 20 
minutes, then 10 µl of 1M Tris pH 8.0 was added to the solution.  The extracted DNA was used 
for genotyping.  The genotyping primers used are listed in Table S1. 

Quantitative PCR 

Quantitative PCR (qPCR) was performed using cDNA synthesized from total RNA.  Total RNA 
was extracted using TRIZOL (Life Technologies) from sorted endothelial cells and non-
endothelial cells (Figure 1R, S) from 30 hpf genotyped wild-type and gpr182-/- embryos (Figure 
4B).  DNase treatment was performed for 30 min at 37°C (Promega) followed by RNA 
purification with RNA Clean and Concentrator kit (Zymo Research).  cDNA was synthesized 
using SuperScript II RT (Invitrogen) starting from 500 ng of total RNA.  Bio-Rad and Thermo 
Real-Time PCR Systems were used for qPCR experiments.  Gene expressions were normalized 
relative to that of the zebrafish and mouse housekeeping gene β-actin.  All reactions were 
performed in three technical replicates and the results represent three independent biological 
samples.  The qPCR primers used are listed in Table S1. 
 
Establishing a Stable cell line. 
HTLA, an HEK293 cell line stably expressing a tTA-dependent luciferase reporter and a β-
arrestin2-TEV fusion gene, was maintained in DMEM supplemented with 10% FBS, 2 μg/ml 
puromycin and 100 μg/ml hygromycin B in a humidified atmosphere at 37°C in 5% CO2.  
HTLA cells expressing hGPR182-TANGO were established by transfecting cells with pcDNA 
hGPR182-TANGO using Lipofectamine2000 (Invitrogen) according to manufacturer's 
instructions.  The cells were cultured for 2 weeks in DMEM media containing blasticidin (6 
μg/ml).  The cells that survived blasticidin selection were used as the cells stably expressing 
hGPR182-TANGO.  Expression of hGPR182-TANGO was confirmed by immunoblot analysis 
using antiFlag and antiGPR182 antibodies (Sigma-Aldrich). 
 
Plasmid 
GPR182-Tango plasmid was a gift from Bryan Roth (Addgene plasmid # 66341 ; 
http://n2t.net/addgene:66341 ; RRID:Addgene_66341)1. 
 

 
Cell culture and transfection 
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Human embryonic kidney 293T (HEK293T) cells were maintained at 37oC in a 
humidified atmosphere at 5% CO2 in Dulbecco’s modified Eagle’s medium (DMEM) (Gibco) 
supplemented with 10% (v/v) fetal bovine serum (Sigma Aldrich), 10 mM HEPES (Corning), 
and 750 µL gentamicin (Gibco)  
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Table S1 

 
Table S1: Primers used for qPCR, genotyping and WISH probe synthesis.  
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Table S2 

 
Table S2. Cycle threshold (Ct) values of candidate genes obtained via qPCR. 
The cycle threshold (Ct) values were determined by qPCR analysis of kdrl, fli1rs and gpr182 
mRNA expression levels in isolated ECs and non ECs from 30 hpf wild-type 
TgBAC(etsrp:EGFP) zebrafish embryos.  N = 6 biologically independent samples.  
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Table S3 

 
 
Table S3.  Expression levels of myeloid and HE/HSC markers from the RNA seq data sets.  
z-score of reads per kilobase per million reads (RPKMs) of each gene in ECs isolated from 30 
hpf wild-type and gpr182 -/- embryos, and in whole embryos (30 and 48 hpf wild-type and 
gpr182 -/- ).   
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Table S4 

 
Table S4.  Results of complete blood count test. 
BASO, basophils; EO, eosinophils; HGB, hemoglobin; LYMPH, lymphocytes; MONO, monocytes; 
MPV, mean volume platelet; NEUT, neutrophils; PLT, platelets; PCT, Procalcitonin; PDW, PLT 
distribution width; P-LCR, Platelet Large Cell Ratio; RBC, red blood cells; RET, Reticulocytes; WBC, 
white blood cells. 
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Figure S1. Adult gpr182 mutant zebrafish present with bigger spleens than wild-type. 
(A) Table showing mRNA levels of gpr182 as well as EC, HE and HSC marker genes from the 
RNA seq dataset.  RNA seq dataset consists of mRNA isolated from non-hemogenic ECs (ECs, 
kdrl+/runx1−), specified HE (HE, kdrl+/runx1+), and HSCs (HSC, kdrl−/runx1+) from 28 hpf 
Tg(kdrl:mCherry); Tg(runx1:EGFP) embryos2.  (B) Gpr182 and Gpr182bns289 proteins. The 
bns289 mutation causes a premature stop codon at amino acid 279, resulting in the loss of the 7th 
putative trans membrane domain (TM) and the intracellular domain.  (C) Brightfield images of 
5-months old wild-type and gpr182 -/-  zebrafish.  (D) Brightfield images of 6-months old wild-
type and gpr182 -/- zebrafish spleen.  Scale bar: 1 mm (D).  RPKMs, reads per kilobase per 
million reads; HE, hemogenic endothelium; HSC, hematopoietic stem cell. 
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Figure S2. Leukotriene signaling induces the activation of GPR182-TANGO assay. 
(A) Schematic showing human GPR182-TANGO (hGPR182-TANGO) construct.  (B) Western 
blots for hGPR182 expression in cells stably expressing the hGPR182-TANGO construct.  (C) 
Table showing 11 potential hit compounds selected from primary small molecule screening.  (D) 
Retesting of 11 initial hit compounds using hGPR182-TANGO.  Assay run in duplicate.  
Negative control (1% DMSO).  (E) Schematic illustration of prostaglandin and leukotriene 
biosynthesis pathways.  Pathways blocked by Ibuprofen marked in blue; pathways upregulated in 
gpr182 -/- zebrafish ECs marked in red.  (F) Testing hGPR182-TANGO activation by treatment 
with inhibitors blocking prostaglandin and leukotriene biosynthesis pathways.  Negative control 
(1% DMSO).  N = 3 biologically independent samples.  DMSO treated samples were set at 1.  
Data are mean ± s.d., and a two-tailed Student’s t-test was used to calculate P values.  Red 
arrows indicate cell death in the inhibitor treated condition.  tTA, tetracycline transactivator; SP, 
signal peptide; TEV, Tobacco Etch Virus nuclear inclusion an endopeptidase. 
 



S-12 
 

 
 

Figure S3.  Transcriptomic analysis supports the hypothesis that gpr182 mutant zebrafish 
ECs upregulate leukotriene signaling pathway genes compared to wild-type ECs. 
(A) Volcano plot showing the relative mRNA expression in the transcriptomic analysis of 30 hpf 
gpr182 -/-  ECs compared to wild-type ECs.  Genes involved in the leukotriene biosynthesis 
pathway are marked in red.  (B) Table showing the z-score of reads per kilobase per million 
reads (RPKMs) of each gene in ECs from 30 hpf wild-type and gpr182-/- embryos.   RPKMs, 
reads per kilobase per million reads. 
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