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Single cell RNA sequencing (scRNA-seq) has gained increased popularity in recent years and has 

revolutionized the study of cell populations; however, this technology presents several caveats regarding 

speciifc gene expression measurement. Here we examine the expression levels of several immune checkpoint 

genes, which are currently assessed in clinical studies. We find that unlike in most bulk sequencing studies, 

PVRIG and murine TIGIT suffers from poor detection in 10x Chromium scRNA-seq and other types of assays 

that utilize the GENCODE gene model. We show that the default GENCODE gene model, typically used in the 

analysis of such data, is incorrect in the PVRIG genomic region and contains also a predicted read-through 

transcript to which PVRIG reads co-align, causing these to be discarded and hence hindering its proper 

detection. Moreover, we find that the murine TIGIT 3ʼ UTR is mis-annotated, leading to the loss of legitimate 

reads.  

We thus generated a corrected reference genome, by removing the faulty read-through in the case of PVRIG 

and by extending the TIGIT 3ʼ UTR and demonstrate that by employing these changes we can correctly 

capture genuine expression levels of these checkpoints, and which align with our findings at the protein level 

using FACS and CITEseq. Furthermore,we show that specialized read multimap algorithms such as RSEM and 

STARsolo can also partially improve the detection of PVRIG.  

Our study provides means to better interrogate the expression of PVRIG and murine TIGIT in scRNA-seq and 

emphasize the importance of optimizing gene models and alignment algorithms to enable accurate gene 

expression measurement in scRNA-seq and bulk sequencing. Moreover, our results support detailed study of 

the expression of immune checkpoints in clinical and pre-clinical studies towards the development of cancer 

immunotherapy treatments. 


