Multiplexed GPCR bioactivity Screening

314 pairs of GPCR Tango plasmid and DNA-barcoded Salsa reporter plasmid were transfected into Salsa reporter cells in 314 separate wells individually. 6 hours after transfection, cells from the 314 wells were digested and pooled to generate a GPCR reporter cell library. The pooled cells were then reseeded into poly-L-lysine-treated 96-well plates. 12 hours later, the medium was replaced with 180 µL of fresh DMEM supplemented with 1% penicillin/streptomycin, and 20 µL of sample was added for stimulation for 9-12 hours.

Next, cellular mRNA from each well of the 96-well plate was extracted with RNeasy 96 Kit (Qiagen ID: 74181) according to the manufacturer’s protocol. The mRNA was quantified with a Nanodrop™ 8000 spectrophotometer. From each well, 0.5 µg of extracted mRNA was used for cDNA synthesis with the cDNA Synthesis Master Mix (Bio Rad: 1708891) in a 20 µL reaction system. Then, 1 µL of newly synthesized cDNA from each well was used as template for the first PCR to amplify the internal barcode, using the following reaction system and thermocycling conditions:

        25 µl PCR reaction system                                thermocycling conditions for PCR
                                           
cDNA:                                           1 µl                Initial denaturation:  98℃ 1min
Salsa forward primer:          1.25 µl                                                            
Salsa reverse primer:           1.25 µl                    amplifying cycles:  98℃  10 seconds
dNTP:                                        0.5 µl                                                      58℃  20 seconds     15X 
5X Phusion buffer:                     5 µl                                                      72℃  30 seconds
Phusion DNA polymerase:  0.25 µl                           
ddH2O:                                 15.75 µl                           Final Extension: 72℃  5min
                                                                                                          Hold:   4℃   

Then, 1 µL of the first PCR product was used as template for the second PCR with Nextera primers to add indices, using the following reaction system and conditions:


  25 µl PCR reaction system                                   thermocycling conditions for PCR
                                           
cDNA (1st PCR product):            1 µl                   Initial denaturation: 98℃ 1min
Nextera primer N7xx:          1.25 µl                           
Nextera primer S5xx:           1.25 µl                       amplifying cycles: 98℃  10 seconds
dNTP:                                        0.5 µl                                                        58℃  20 seconds      10X
5X Phusion buffer:                     5 µl                                                        72℃  30 seconds
Phusion DNA polymerase:  0.25 µl                           
ddH2O:                                 15.75 µl                            Final Extension: 72℃  5min
                                                                                                           Hold: 4℃   

5 µL of the second PCR product from each sample were pooled to generate the amplicon library, which was then purified using the QIAquick Gel Extraction Kit (Qiagen 28704). The purified amplicon library was analyzed by DNA gel electrophoresis to assess purity (a single band at 265 bp) and quantified by qPCR using the KAPA Library Quant Kit.

The PCR amplicon library was sequenced on a MiSeq using the MiSeq Reagent Kit V3 (for 96 samples) or on a NovaSeq (for 2,304 samples). The generated FASTQ files were demultiplexed to quantify total reads per sample and the number of reads for each internal barcode (corresponding to each GPCR) within a sample. GPCR activation fold was calculated using the following formula: Internal barcode 1 read number (stimulated with sample) / Internal barcode 1 read number (stimulated with DMEM)

