Journal For Basic Sciences ISSN NO : 1006-8341

A report of a high proportion of naked pupae in Bombyx

mori without the Fib-H gene mutation

Yanzhi Xia®', Qingyu Wang®', Echo Xu®', Zhenxia Wang¢, Bo Wang?¢
a College of Life Science and Technology, Huazhong University of Science
and Technology, Wuhan, Hubei, PR China
b\Wuhan Foreign Languages School, Wuhan, Hubei, PR China.
¢ James Ruse Agricultural High School, Sydney, New South Wales, Australia.
d Primary School Attached to HUST, Wuhan, Hubei, PR China.
¢ Medical Genetics Center, Maternal and Child Health Hospital of Hubei
Province, Wuhan, Hubei, PR China.
' These authors contributed equally to this work.
*Corresponding author.
Bo Wang
College of Life Science and Technology

Huazhong University of Science and Technology

ABSTRACT: We report a high proportion of naked pupae in
Bombyx mori without the Fib-H gene mutation. Environmental factors
(high temperature and high humidity) should be the main reason for the
high proportion of naked pupae.
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The silkworm (Bombyx mori) belongs to the order Lepidoptera,
family Bombycidae, genus Bombycidae, is a monophagous insect that

feeds only on mulberry leaf (Xia, 2023).
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Cocoon is produced from Bombyx mori to protect itself from outer
environment (Zhou 2020). Cocoon is a type of unique and important
biopolymer composite in nature with excellent microstructure and
ecological functions (Wang, 2021).

The first Bombyx mori fibroin-deficient mutant was identified in
1933 and known as a Naked pupa (Nd, a dominant mutation) (Nakano,
1951). Since then, the Nd locus (0.0cM) has become a ubiquitous 25th
chromosomal marker used by Bombyx geneticists to track mutations.
Molecular genetic studies have revealed the molecular mechanism of Nd
is the mutation of fibroin heavy chain gene (Fib-H) (Takasu, 2023).

Now we report a high proportion of naked pupae in Bombyx mori
without the Fib-H gene mutation.

About 50 eggs of Bombyx mori came from the previous study (Xia,
2023). After feeding for one month, 29 five-instar silkworms are obtained.
These silkworms have spun 26 cocoons and 3 naked pupae (Figure 1).
About 20 days later, 26 silkworm moths emerged from 26 cocoons and 1
silkworm moths emerged from 1 naked pupa.

The silkworm moths from naked pupa is a male silkworm moth
whose wings have been improperly unfolded (The silkworm moths that
emerge from naked pupae often cannot fully developed their wings
because they have not undergone the squeezing process of emerging from

the cocoons, resulting in the inability of the body fluid to fully enter the
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wings), and it can mate normally (Figure 2). In the next few days, all the
silkworm moths died, and the remaining two naked pupae failed to
become silkworm moths (Figure 3).

Apart from Fib-H gene mutation, poor environmental conditions and
feeding management (such as high temperature, high humidity, poor
ventilation, excessive carbon dioxide, insufficient oxygen supply,
etc )often lead to the occurrence of naked pupae (Hu, 2019; Ruan, 2021).

The results of the genetic testing showed that no Fib-H gene
mutation was found in these silkworm moths, and no drugs were involved
in the breeding process.

During the cocoon spinning period, the city experienced high
temperatures and heavy rainfall. Environmental factors should be the

main reason for the high proportion of naked pupae.
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Figure 1: Three naked pupae.

Figure 2: The male silkworm moths from naked pupa is located

below the female silkworm moth.
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Figure 3: All the silkworm moths died, and the remaining two naked

pupae failed to become silkworm moths.
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