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Fig. 1 Two methods to explore CRISPR-Cas system based on bioinformatics
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Fig. 2 Schematic diagram of the analysis process of the identified Cas protein sequence and CRISPR sequence
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Methods for Discovery and Analysis of Class2 CRISPR-Cas Systems

ZHU Xiaofei', HUANG Jiaomei', YUAN Hao?>, WAN Yi"?
(1. Marine College/State Laboratory of Marine Utilization in South China Sea, Hainan University, Haikou, Hainan 570228;
2. College of Information and Communication Engineering, Hainan University, Haikou, Hainan 570228;
3. Institute of Oceanology/Shandong Key Laboratory of Corrosion Science, Chinese Academy of Sciences, Qingdao, Shandong 266071)

Abstract: Clustered Regularly Interspaced Short Palindromic Repeats (CRISPR-Cas) has been widely used as a
tool in recent years for gene editing in animal and plant gene editing. The proven Class2 CRISPR-Cas systems,
such as CRISPR-Cas12 and CRISPR-Cas14, have been discovered through bioinformatics mining. Bioinfor-
matics has become an important tool for discovering of new CRISPR-Cas systems and their subtypes. Two
methods for bioinformatics mining of Cas enzymes are reviewed. One method is to create a hidden Markov
model (HMM) using known Cas enzymes to predict similar Cas enzymes, and the other method is to analyze
the possible upstream and downstream Cas enzymesbased on the recognition of the marker sequence Casl or
CRISPR. The limitations of these two methods are discussed. Furthermore, methods for further analysis of Cas
protein and CRISPR sequences are also reviewed, including Cas protein homology, phylogenetic analysis, and

analysis of CRISPR sequence spacers, protospacers&protospacer adjacent motifs (PAM).
Keywords: mining of Cas enzyme; CRISPR-Cas system; bioinformatics analysis
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