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Zhiwei Huang Resolved the Crystal Structure of Cpfl in
Complex with CRISPR RNA
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Where words make sense

The CRISPR—Cas systems, as exemplified by CRISPR—Cas9, are
RNA-guided adaptive immune systems used by bacteria and archaea

to defend against viral infection. The CRISPR-Cpfl system, a new
class 2 CRISPR—Cas system, mediates robust DNA interference in human cells. Although
functionally conserved, Cpfl and Cas9 differ in many aspects including their guide RNAs and
substrate specificity. Here we report the 2.38A crystal structure of the CRISPR RNA
(crRNA)-bound Lachnospiraceae bacterium ND2006 Cpfl (LbCpfl). LbCpfl has a triangle-shaped
architecture with a large positively charged channel at the centre. Recognized by the
oligonucleotide-binding domain of LbCpfl, the crRNA adopts a highly distorted conformation
stabilized by extensive intramolecular interactions and the (Mg(H,0)s)*" ion. The
oligonucleotide-binding domain also harbours a looped-out helical domain that is important for
LbCpf1 substrate binding. Binding of crRNA or crRNA lacking the guide sequence induces marked
conformational changes but no oligomerization of LbCpfl. Our study reveals the crRNA
recoghition mechanism and provides insight into crRNA-guided substrate binding of LbCpfl,
establishing a framework for engineering LbCpfl to improve its efficiency and specificity for

genome editing.
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