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背景 

 CRISPR（clustered, regularly interspaced, short palindromic repeats）
/CRISPR-associated(CAS):来源是细菌或古菌获得性免疫，由RNA指导Cas蛋白对
靶向基因进行修饰。 

 

识别 切割 

CRISPR-Cas主要由两部分组成 



 



Cas蛋白 
 

 Many of the Cas proteins are members of the large superfamily of 
RAMP(receptor activity-modifying protein), which have features of RNA 
binding proteins。 

 It contains two nuclease domains, a RuvC-like nuclease domain near the 
amino terminus and a HNH-like nuclease domain in the middle of the protein.  

 The Cas proteins are expected to function in various aspects of maintenance 
of CRISPR gene loci (including addition of new invader-derived elements in 
response to infection) as well as Prokaryotic silencing RNA（psiRNA）
biogenesis and psiRNA-mediated resistance to invaders. 



研究进展 

  CRISPR/Cas systems have been categorized into three main types(Ⅰ，II，Ⅲ), 
based on core elements content and sequences。 

 The CRISPR3/Cas system of Streptococcus thermophiles DGCC7710 is a type II 
system that consists of four cas genes（cas9, cas1, cas2, and csn2）。 

 cas9 (formerly named “cas5” or “csn1”)is the signature gene for type II 
systems 。 

 cas9 protein is involved in CRISPR RNAs(crRNAs) processing and/or crRNA-
mediated silencing of invasive DNA. 

 DNA cleavage is executed by Cas9, which uses two distinct active sites, RuvC 
and HNH, to generate site-specific nicks on opposite DNA strands. 

 



 已知信息： 

① 基因全长-7655bp 

② mRNA序列-4229bp 

③ 蛋白序列-1409aa 

④ 蛋白功能：内切酶活
性；与核酸共价结合 

 

 未知信息： 

    蛋白3D结构 

 分析目的： 

① 利用生物信息学工具预测蛋白质结构 

② 验证蛋白功能 



基因分析 
 Dottup查看基因结构 

有重复序列 



 多种方法预测ORF 

plotorf 

           getorf 
(pep_minisize=200) 



 使用Softberry预测ORF 

多种orf预测方法显示315-4544bp为编码区间，
CDS共4229bp，编码氨基酸1409个 



 mRNA序列比对 

 

Database：nucleotide collection 
E-value：0.001 



蛋白质分析 

 

 

Pepstats分析氨基酸组成 
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蛋白亲疏水性分析 



跨膜区分析 



利用Signal P预测是否有信号肽 



亚细胞定位 



SMART分析保守结构域 



预测的HNHc结构域序列及位置与uniprot里的
结果有误差。 
HNH Cas9-type(51aa) 
DMYTGDDLDIDRLSNYDIDHIIPQAFLKDNSIDNKVL
VSSASNRGKSDDFP 



对HNH结构域序列blast分析 

数据库：refseq_protein 
E-value：0.001 
Organism:bacteria 

数据库：swissprot 
E-value：0.001 
Organism:bacteria 

经HNH结构域只出现在cas9蛋白？ 



序列比对 



Phyre 2 

实际上只对838-902位置进行预测 
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使用SPDB-Viewer寻找锌指结构 
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