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Positional cloning and functional analysis of the genes responsible for lethal
mutation in the silkworm, Bombyx mori
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The aim of this study is to identify the lethal genes that are expressed at
three different growth stages, egg, hatching, and molting stages. In the 1-19 gene responsible for
egg lethal, we performed the positional cloning and successfully narrowed down the 1-19 locus to a
region approximately 200 kb long on chromosome 12. Moreover, we found one candidate gene for the
1-19 gene. In the I-nl gene responsible for lethality immediately after hatching, we demonstrated
that one best candidate gene is responsible for the I-nl phenotype through positional cloning and

genome editing approaches. In the nm-d gene responsible for abnormal molting, we delimited the nm-d
locus to an approximately 2.7 Mb region on chromosome 9.



Banno et al., 2005

(1)
(2)
3)
(Meng et al., 2009; Urano et
al., 2010)
3
( )
( ( 1
) 3
( )
Crispr/cas9
( ) I-nl
nm-d (1
Q) 1-19
1-19
200 kb
1-19
( )

500

I-19
( )

Crispr/cas9

12



1-19

2 ( ) I-nl
I-nl NRF6 protein
( ) I-nl
( )
I-nl
I-nl ( )
3) ( ) nm-d
nm-d 9
2.7Mb 100
1

1. Banno, Y., Fujii, H., Kawaguchi, Y., Yamamoto, K., Nishikawa, K., Nishisaka, A., Tamura,
K. and Eguchi, S. (2005) A Guide to the Silkworm Mutants: 2005, Gene Name and Gene
Symbol. Kyusyu University, Fukuoka, Japan.

2. Meng, Y., Katsuma, S., Daimon, T., Banno, Y., Uchino, K., Sezutsu, H., Tamura, T., Mita,
K. and Shimada, T. (2009) The silkworm mutant /emon (lemon lethal) is a potential insect
model for human sepiapterin reductase deficiency. J. Biol. Chem., 284, 11698-11705.

3. Urano, K., Daimon, T., Banno, Y., Mita, K., Terada, T., Shimizu, K., Katsuma, S. and
Shimada, T. (2010) Molecular defect of isovaleryl-CoA dehydrogenase in the skunk
mutant of silkworm, Bombyx mori. FEBS J., 277, 4452-4463.



1 1 0 0

Takemura Y, Matsumoto Y, Ohnuma A, Mochida Y, Yokoyama T, Ito K 89
Genetic studies on the novel lethal mutant, light orange lethal, in the silkworm, Bombyx mori 2020
J Insect Biotechnol Sericol 31-37
DOl
5 0 0
Bmcortex
90
2020

light orange lethal

90

2020

89

2019




19

89

2019

89

2019




