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Background: A single-copy mu opioid receptor (OPRM1) gene generates a vast array of mu opioid 
receptor splice variants through extensive alternative splicing that is conserved from rodent to 
human. These variants can be divided into two sets: exon 11 (E11) and exon 1 (E1) associated 
variants. The functional differences between the E1 and E11 sets of variants have been 
demonstrated using gene targeted mouse models. 

Rationale/Significance: While mouse models are valuable, rats have many advantages both in 
behavioral modeling and in vivo manipulation. 

Hypothesis: E11- and E1-associated splice variants play important and distinct roles  In opioid 
pharmacology. 

Result: We have generated two conditional Oprm1 knockout (KO) models, E11-KO and E1-KO, 
in Sprague Dawley rats using a novel Easi-CRISPR approach. Cre-mediated E11 and E1 
deletions was confirmed through breeding a CAG-Cre rat. Initial behavioral studies showed that 
in both E11 and E1 KO rats, buprenorphine analgesia was lost. Buprenorphine CPP was 
significantly reduced in E11 KO rats. Morphine analgesia was completely lost in the E1-KO rat, 
but intact in the E11-KO rat.  

Discussion: Our results suggest that buprenorphine analgesia is dependent on both E11 and E1-
associated variants, a similar scenario seen in the E11-KO and E1-KO mouse models. E11-
associated variants also involved in buprenorphine reward in rat. These conditional Oprm1 KO 
rat models will provide valuable resources for the research community and would expand our 
ability explore mu opioid pharmacology with approaches and techniques not feasible in mice. 
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