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            Abstract
Monitoring the T cell receptor (TCR) repertoire in health and disease can provide key insights into adaptive immune responses, but the accuracy of current TCR sequencing (TCRseq) methods is unclear. In this study, we systematically compared the results of nine commercial and academic TCRseq methods, including six rapid amplification of complementary DNA ends (RACE)-polymerase chain reaction (PCR) and three multiplex-PCR approaches, when applied to the same T cell sample. We found marked differences in accuracy and intra- and inter-method reproducibility for T cell receptor Î± (TRA) and T cell receptor Î² (TRB) TCR chains. Most methods showed a lower ability to capture TRA than TRB diversity. Low RNA input generated non-representative repertoires. Results from the 5â€² RACE-PCR methods were consistent among themselves but differed from the RNA-based multiplex-PCR results. Using an in silico meta-repertoire generated from 108 replicates, we found that one genomic DNA-based method and two non-unique molecular identifier (UMI) RNA-based methods were more sensitive than UMI methods in detecting rare clonotypes, despite the better clonotype quantification accuracy of the latter.
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                    Fig. 1: Performance statistics and VDJ rearrangement model of each method for Experiments A and B.[image: ]


Fig. 2: TRBV usage comparison between flow cytometry and TCRseq.[image: ]


Fig. 3: The reproducibility of detection of major TCR clonotypes by different methods.[image: ]


Fig. 4: Sensitivity of TCR sequence detection by different methods.[image: ]


Fig. 5: Sharing with robust and representative meta-repertoire.[image: ]
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                Data availability

              
              All the fastq data obtained in this study, including the Jurkat Clone E6-Â1 (ATCC TIBÂ152) cell line TCR Î± and Î² sequences, were deposited in the National Center for Biotechnology Information Sequence Read Archive repository following MiAIRR standard recommendations47 under the BioProject ID PRJNA548335. The aligned sequence data will be stored in an iReceptor Repository at Sorbonne UniversitÃ© as a repository in the AIRR Data Commons and can be explored and downloaded through the iReceptor Gateway65 (https://gateway.ireceptor.org). Source data for TCRVÎ² flow cytometry data are provided as Supplementary Fig. 4a,b. All other data are available from the corresponding author upon reasonable request.

            

Code availability

              
              All software packages and programs are publicly available and open source. Scripts used to analyze the data with MiXCR are available from https://mixcr.milaboratory.com. Decombinator is available from https://github.com/innate2adaptive/Decombinator. MiGEC is available from https://github.com/mikessh/migec. Detailed VDJ rearrangement statistics scripts are available from https://github.com/antigenomics/repseq-protocol-comparison. There is no restriction on the use of the code or data.
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