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Chinese Academy of Sciences Has Published the
New Achievements of Gene Editing System for Targeting

RNA
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The HEPN catalytic site of Cas13a is activated
by the formation of guide-target RNA duplex.
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™ Casl3a, a type VI-A CRISPR-Cas RNA-guided RNA ribonuclease,
A degrades invasive RNAs targeted by CRISPR RNA (crRNA) and has
potential applications in RNA technology. To understand how Cas13a is activated to cleave RNA,
we have determined the crystal structure of Leptotrichia buccalis(Lbu) Cas13a bound to crRNA
and its target RNA, as well as the cryo-EM structure of the LbuCasl3a-crRNA complex. The
crRNA-target RNA duplex binds in a positively charged central channel of the nuclease (NUC) lobe,
and Casl13a protein and crRNA undergo a significant conformational change upon target RNA
binding. The guide-target RNA duplex formation triggers HEPN1 domain to move toward HEPN2
domain, activating the HEPN catalytic site of Cas13a protein, which subsequently cleaves both
single-stranded target and collateral RNAs in a non-specific manner. These findings reveal how
Cas13a of type VI CRISPR-Cas systems defend against RNA phages and set the stage for its
development as a tool for RNA manipulation.
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