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Abstract: The development of genome editing techniques based on CRISPR (Clustered regularly interspaced short
palindromic repeats)-Cas9 system has revolutionized biomedical researches. It can be utilized to edit genome sequence in
almost any organisms including Caenorhabditis elegans, one of the most convenient and classic genetic model animals. The
application of CRISPR-Cas9 mediated genome editing in C. elegans promotes the functional analysis of gene and proteins
under many physiological conditions. In this mini-review, we summarized the development of CRISPR-Cas9-based genome
editing in C. elegans.
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“Template vector
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—uu Oligos
LD<{II TI<{x
Precise modification
1 CRIPSR/Cas9fELk P ITEREAREN TEREFIREE. (A) HEHRNKEMRNAREEQ %R
BIEERR S, LA AL CRISPR/Cas RIEFE 4. (B) Cas9 #xBE G MY M AN IE 15 f & 1] B W %
DNA, HIEIGIEHR PAM FHIRE. —HKIE, Cas9 2531 A PAM F5h NGG F3l, —Lk Cas9 RITE Al
LR AL NGA #1 NGCG 4 E #1 sgRNA. (C) DSB 2B e EF AU NHEI I AR B E A E ZLRTHIUFTZH
F& 4%, PCR PSS AR 3 HDR 8 S #ITH EH E RS RIE
Fig. 1 Diagram of the application of CRISPR-Cas9 mediated genome editing in C. elegans. (A) Cas9 (blue) and guided RNA
(green) can be expressed in C. elegans germline by microinjection either the mixture of plasmids, mRNA or the combination
of Cas9 protein and sgRNA mRNA. (B) Cas9 and sgRNA will be assembly as a complex at its dSDNA target site. Two
nuclease domains RuvC and HNH cleave the DNA close to 5’ of PAM (Red) sequence and generate DNA double-strand
breaks (DSBs). Many PAM sequences have been found due to different type of Cas9 variants used. (C) The double stand break
induced by the Cas9/sgRNA complex can be repaired by non-homologous end joining (NHEJ) or homology-directed repair
(HDR). NHEJ can lead to the introduction of insertion/deletion mutations (indels) (green) of various lengths and
HDR-mediated repair can introduce specific point mutation or insert/delete desired sequences (blue) with exogenously donor
templates. In C. elegans, plasmid DNA, PCR products and synthesized oligos have all been used as HDR repair template.
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