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Figure 1.
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Overview of the M. tuberculosis 111-A CRISPR-Cas system action.
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Figure 2.

CRISPR loci and Cas genes in three mycobacterial genomes. In M. tuberculosis, two tandem

CRISPRs flanked by Cas gene cluster whose names were Cas2, Casl, Csm6 Csm5, Csm4, Csm3, Csm2, Csml,

and Cas6. Casl and Cas2 are presumably crucial for spacer acquisition**

nucleases (Ca>” and Mn®")P**!,

. Cas6 is a metal ion-independent
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3.2 Casl

CRISPR/Cas R4, KA MNFEANFEK Casl
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1. tHECas ERERFAIETAR

Table 1. Function of Cas gene in research

Protein Gene Function References
Cas2 Rv2816¢ Associated with cell wall synthesis in MTB [44]

Casl Rv2817c Casl presumably crucial for spacer acquisition [16]

Csm4 Rv2820c Involved in virulence of MTB, and inhibited host defense function [45]

Csm5 Rv2819c¢ Involved in the virulence of MTB [46]

Csm2 Rv2822¢ Stabilized the active structure of the Csm complex to facilitate the reaction [47]

Cas6 Rv2824c Cleaved the repeat RNA is ion dependent [33-48]
Csmb6 Rv2818c Ancillary ribonuclease, which responsible for cleavage of RNA to enhance immunity [49]

actamicro@im.ac.cn
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Figure 3.

The application of II CRISPR/Cas in mycobacteria. A: CRISPR/dCas9 system is most deeply studied

CRISPR systems, used for gene transcription inhibition; B: CRISPR/Casl2a system used for gene editing in
M. tuberculosis. HA1: homology arms 1; HA2: homology arms 2; M1: marker 1.
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Figure 4.

Killing of microbial by a phagemid delivered CRISPR system. RNA-guided nucleases targeting

specific DNA sequences (genome 4-A or plasmid 4-B) are delivered efficiently to microbial population using

bacteriophage.
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Repurposing the Type I1I-A CRISPR-Cas system in tuberculosis for programmable gene repression.
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CRISPR/Cas system and implications for novel measures
against tuberculosis
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Abstract: Tuberculosis caused by Mycobacterium tuberculosis (Mtb) remains a serious global infectious disease.
The world health organization estimates that 1.5 million people died from the disease in 2019. The biology of Mtb
can inform new measures against tuberculosis. To summarize the progress of CRISPR/Cas-associated genes
(CRISPR/Cas) system in Mtb for better tuberculosis control tools development and biology study of Mtb. Current
publications and progress in our lab were retrieved and compared. Clustered regularly interspaced short
palindromic repeats, CRISPR/Cas system, well known bacterial adaptive immunity system widespread in
Mycobacteria including M. tuberculosis, was developed as gene editing tool. We summarized the biology of the
endogenous type I1I-A CRISPR-Cas systems in Mycobacteria, as well as CRISPR/Cas gene editing tool application
in Mtb basic and applied studies, with focus on its potential for novel measures against tuberculosis. CRISPR/Cas is
burgeoning focus in M. tuberculosis study and promising tool for better tuberculosis control.
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