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From random mutagenesis to precise genome editing: the development
and evolution of genome editing techniques in Drosophila
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Abstract: Drosophila melanogaster, an important model organism for studying life science, has contributed more
to the research of genetics, developmental biology and biomedicine with the development of genome editing tech-
niques. Drosophila genome-editing techniques have evolved from random mutagenesis to precise genome editing and

from simple mutant construction to diverse genome editing methods since the 20th century. Chemical mutagenesis,

Y is B HA: 2015—07—-27; 1&[E HEA: 2015-10—19

ES&mE: ( 31201007) [Supported by the National Natural Science Foundation of China(No. 31201007)]
fEEREN: E-mail: fx-su@126.com
BIREE: E-mail: mangriver@hotmail.com

E-mail: chenjm@xmu.edu.cn
E-mail: 1izi1002@gzhmu.edu.cn
DOI: 10.16288/j.yczz.15-337
P 4% 4 R BB : 2015-12-15  15:16:38
URL: http://www.cnki.net/kcms/detail/11.1913.R.20151215.1516.004.html


mailto:mangriver@hotmail.com�

18 £ ! Hereditas (Beijing) 2016 38

using Ethyl methanesulfonate (EMS), is an important technique to study gene function in forward genetics, however,
the precise knockout of Drosophila genes could not be achieved. The gene targeting technology, based on homologous
recombination, has accomplished the precise editing of Drosophila genome for the first time, but with low efficiency.
The CRISPR/Cas9 (Clustered regularly interspaced short palindromic repeats/CRISPR-associated protein)-mediated
precise genome editing is simple, fast and highly efficient compared with the gene targeting technology in Drosophila.
In this review, we focus on Drosophila gene knockout, and summarize the evolution of genome editing techniques in
Drosophila, emphasizing the development and applications of gene targeting, zinc-finger nuclease (ZFN), transcrip-

tion activator-like effector nuclease (TALEN) and CRISPR/Cas9 techniques.
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