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Introduction
Due to the ongoing growth of global industrialization, particularly 

those sectors involved in mining, metal processing and smelting, 
chemical production, and factory emissions, heavy metal pollution has 
become a significant environmental issue in many parts of the world. 
Cadmium (Cd), plumbum (Pb), chromium (Cr), mercury (Hg), and 
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metals and its method of action by infecting. Several investigations 
have reported the toxicity of heavy metals and its mode of action 
through infection of larval or cell lines. It is still unclear, though, if 
silkworms have the metallothionein gene and how to improve the 
insect's tolerance to heavy metals [5, 6].

In this study, the frequently utilised silkworm strain Dazao was 
examined. At 27 °C, fresh mulberry was fed to the larvae. We employed 
the silkworm cell lines BmE and Sid1, the former of which was derived 
from the ovary and the later from the embryo. BmE cells were grown 
in a culture dish containing 10% foetal bovine serum, penicillin/
streptomycin, and Grace medium at a temperature of 27 °C. In IPL-41 
media with 10% foetal bovine serum, Sid1 cells were grown. The State 
Key Laboratory of Silkworm Genome Biology provided them both. 
We provided mulberry leaves steeped in 80 mg/kg CdCl2 solution or 
ddH2O to larvae on day two of the fifth instar to investigate the harmful 
mechanism of Cd on silkworms. Larvae exposed to Cd showed definite 
toxic effects two days later. Compared to larvae fed with leaves steeped 
in ddH2O, those exposed to Cd two days later displayed evident toxic 
signs as developmental delay, sluggishness, decreased appetite, and 
epidermal shrinking. Each larval midgut was gathered in order to learn 
more about the underlying mechanisms of Cd poisoning [7, 8].

Discussion
Through the entire food chain, heavy metal is a significant 

environmental stressor that has an impact on agricultural performance. 
The soil-mulberry-silkworm system causes heavy metal poisoning in 
silkworms, an important commercial insect (Jiang et al., 2020). This 
toxicity prevents larval growth and development, which lowers the 
quantity and calibre of silkworm cocoons produced. We chose Cd, the 
most prevalent soil contaminant in China, for this investigation [9].

Conclusion
The transcriptome analysis utilised in this study helped researchers 

understand how Cd exposure affected the B. mori midgut. The 
findings revealed that Cd toxicity involves endocytosis, oxidative 
phosphorylation, and the MAPK pathways. Additionally, we discovered 
a brand-new metallothionein in silkworms that enhances the tolerance 
to heavy metals in B. mori cell lines and E. coli. In addition, transgenic 
silkworms overexpressing metallothionein reduced the death of larvae 
exposed to Cd [10].

Acknowledgement

This research was funded by funding from the Chongqing 
Research Program of Basic Research and Frontier Technology (No. 
cstc2017jcyjAX0349, cstc2018jcyjAX0471) and the National Natural 
Science Foundation of China (No. 31802011, 31530071).

Con�ict of interest statement

The authors affirm that they have no known financial or 
interpersonal conflicts that would have appeared to have an impact on 
the research presented in this study.

References
1. Ajeesh Krishna TP, Maharajan T, Victor Roch G, Ignacimuthu S, Antony 

Ceasar S (2020) Structure, function, regulation and phylogenetic relationship 
of ZIP family transporters of plants. Front Plant Sci 11:662. 

2. Astolfi S, Ortolani MR, Catarcione G, Paolacci AR, Cesco S, et al. (2014) 
Cadmium exposure affects iron acquisition in barley (Hordeum vulgare) 
seedlings. Physiol Plant 152, 646-659. 

3. Atkinson NJ, Urwin P E (2012) The interaction of plant biotic and abiotic 
 浯捨⡴桍䕍䍭 嵔〵㘰〠〴㠰〵㘰〱䐰〰搲〰㔵㔰〵㡯整㐠〴㠰〰〴ㅃ湏㩳㥶灣捨⡴桍䕍䍭 嵔〵㘹瘃㸭ㅲ䐰〰搲〰㔵㔰〵㡯整㐠㐱⸴㰰〴䍳㔰⸱㠊䕍䌠ਰ⸲㜸⁔眵㠰〠〰㔱〰㐸〰㔶〰〳〰㔷〰㔲〰〳〰㔷〰㑂〰㐸〰〳〰䉆〰㐸〰㑆㥤 

mailto:https://www.frontiersin.org/articles/10.3389/fpls.2020.00662/full
mailto:https://www.frontiersin.org/articles/10.3389/fpls.2020.00662/full
mailto:https://onlinelibrary.wiley.com/doi/10.1111/ppl.12207
mailto:https://onlinelibrary.wiley.com/doi/10.1111/ppl.12207
mailto:https://www.researchgate.net/publication/223980117_The_interaction_of_plant_biotic_and_abiotic_stresses_From_genes_to_the_field
mailto:https://www.researchgate.net/publication/223980117_The_interaction_of_plant_biotic_and_abiotic_stresses_From_genes_to_the_field
mailto:https://en.x-mol.com/paper/article/1297322967271968768
mailto:https://en.x-mol.com/paper/article/1297322967271968768
mailto:https://en.x-mol.com/paper/article/1297322967271968768
mailto:https://en.x-mol.com/paper/article/1212952021814812675
mailto:https://en.x-mol.com/paper/article/1212952021814812675
mailto:https://en.x-mol.com/paper/article/1212952021814812675
mailto:https://onlinelibrary.wiley.com/doi/full/10.1046/j.1365-3040.2003.00968.x
mailto:https://bmcgenomics.biomedcentral.com/articles/10.1186/1471-2164-15-611/figures/7
mailto:https://bmcgenomics.biomedcentral.com/articles/10.1186/1471-2164-15-611/figures/7
mailto:https://bmcgenomics.biomedcentral.com/articles/10.1186/1471-2164-15-611/figures/7
mailto:https://link.springer.com/chapter/10.1007/978-3-642-75154-7_7
mailto:https://link.springer.com/chapter/10.1007/978-3-642-75154-7_7
mailto:https://onlinelibrary.wiley.com/doi/10.1111/j.1744-7909.2008.00737.x
mailto:https://onlinelibrary.wiley.com/doi/10.1111/j.1744-7909.2008.00737.x
mailto:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2710549/%23:~:text=Aluminum (Al) toxicity is a,the major cause of phytotoxicity.

	Abstract

