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The origin and evolution of Chinese oak silkworm, Antheraea
  pernyi

Xin Fu, Suyang Bai, Long Chen, Xu Han, Yanqun Liu
Department of Sericulture, College of Bioscience and Biotechnology,Shenyang Agricultural University,

  Shenyang 110866, China

  Abstract: The domestication event of Chinese oak silkworm Antheraea pernyi that is the most famous 
among wild silkworms worldwide occurred in China;however, the two key issues on the origin and 
evolution of the domestic type ofA. pernyi (ApD) including the wild ancestor(wild type of A. pernyi, ApW)
and domestication site remain controversial. The mitochondrial gene (genome) was first used to compare 
the domesticated samples and light-trapped wild samples.The phylogenetic analysis based on partial COI 
gene corresponding to the DNA barcode from 230 samples/sequences of Antheraea genus identified that 
ApWis indeed distributed into Southern China, while the so called “A. roylei” is extremely scarce.The 
mean  Kimura-2-Parameter  genetic  distance  is  0.0168 ± 0.0045 between ApD and ApW population, 
confirming the presence of ApW.  Further phylogenetic  analysis based  on  the mitochondrial 
genome also suggested that only one geographically distinct event occurred in domestication of ApD,and 
that the domestication event of ApD might occur in Henan Province,rather than widely accepted
Shandong Province. Finally, we provide a telomere-to-telomere genome assembly for ApW,named
ApW-SYAU. K-mer analysis based on Illumina short reads revealed a high level of heterozygosity of 2.8% 
for ApW.The near-complete genome of ApW-SYAU is 694.41Mb long with contig N50 of 13.2Mb,and 49 
chromosomes.The ApW-SYAU genome contains 55.07% of repetitive sequences, with a total length of
382,409,190 bp,mainly the Helitron and Long interspersed nuclear element (LINE) families. Depending on 
the coverage of there peats, 87 telomeres were identified, and 34 chromosomes with zero gap were 
constructed. In total, 24,783 protein-coding genes were identified in the ApW-SYAU genome.
Arootedphylo gene tic inference based on 1433 single-copy genes confirmed the close relationship 
between ApW and its domestic counterpart ApD,and MCMC Tree estimated that ApD diverged fromits
wild ancestor ApW about3.22~25.87Mya, far greater than that between the domestic silk moth (B.mori)and 
its wild ancestor (B.mandarina) with a divergence time of 0.003985~0.004305 Mya. Our work provides 
insight into evolutionary patterns between wild and domestic type of A. pernyi.

Keywords: Antheraea pernyi; wild ancestor; domestication site; mitochondrial genome;
telomere-to-telomere genome
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Comparative genomics of parasitoid wasps

Xinhai Ye1,*, Yi Yang2, Xianxin Zhao2, Qi Fang2, Gongyin Ye2

1.College of Advanced Agriculture Sciences, Zhejiang A&F University,Hangzhou, China
2.State Key Laboratory of Rice Biology and Ministry of Agricultural and RuralAffairs Key

Laboratory of Molecular Biology of Crop Pathogens and Insects,Institute of Insect Sciences,
  Zhejiang University, Hangzhou, China

*Correspondence: yexinhai@zafu.edu.cn (X. Ye)

Abstract: Parasitoid wasps are parasitic insects with high species diversity and have played a 
pivotal role in biological control and evolutionary studies. With the significant advancements 
insequencing technologies, both the quality and quantity of genomes have been improved, 
making hundreds of parasitoid wasp genomes available and laying the foundation for 
large-scale comparative genomic research. In this study, based on our sequencing of over 20 
parasitoid wasp genomes, we conducted a series of comparative genomic studies to 
provide insights into the genomic basis of several key traits, including genome size evolution, 
body size reduction and yolk loss. Our research highlights the crucial role of comparative 
genomic studies in exploring the evolution of parasitoid wasps, particularly in 
understanding the mechanisms underlying diversity evolution and the adaptive evolution of 
parasitic traits.
Keywords: Genome sequencing, Comparative genomics, Parasitoid wasps, Evolution
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A Large Number of Animal microRNAs have Long recursors

Shenyang Tang1,#, Lingpeng Kong3,4,#, Yang Mei1,#, Xingzhou Ma1,#, Qiang Li1,
Zuoqi Wang1, Yingjie Zhu1, Hui Luo1, Muchuan Chen1, Xuan Lin1, CongPian3,5, Kang He1, *, Fei Li1,2
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Crop Pathogens and Insects of ZhejiangProvince; Institute of Insect Sciences, College of 
Agriculture and Biotechnology,

2.State Key Laboratory of Green Pesticide; Key Laboratory of Green Pesticideand Agricultural 
Bioengineering, Ministry of Education; Center for R&D of Fine
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4.  Agricultural Genomes Institute at Shenzhen, Chinese Academy of Agricultural Sciences,
5.School of Basic Medicine and Clinical Pharmacy, China Pharmaceutical University,

  Abstract: MicroRNAs (miRNAs) are well-established post-transcriptional regulators of gene 
expression, typically generated from short, stem-loop precursors. In this study, we discovered a 
novel class of miRNAs, termed long precursor miRNAs(LP-miRNAs),  in multiple insect species.
To identify LP-miRNAs, we  developed a new  software  tool, LPmiPred, and  applied it  to small 
RNA sequencing data from 35 species. We identified 42,812 LP-miRNAs,revealing their wide 
spread occurrence across vertebrates, worms, and  insects. Focusing  onlpmiR-12, a highly 
expressed LP-miRNA with a 266–556 nt branched terminal loop, we demonstrated its functional 
role in Plutella xylostella. CRISPR/Cas9-mediated knockout oflpmiR-12 disrupted proboscis 
development, affirming that LP-miRNAs perform critical regulatory  functions  similarto  
canonical  miRNAs. Our findings  challenge conventional  miRNA  biology, highlighting  the 
prevalence  and importance of LP-miRNAs in animals,and provide new avenues for 
understandin g t he complexity of gene regulation through miRNAs.
Keywords: miRNA; Long precursor; Identification; Animals



7-Insect genomics and evolutionS7-07



 
   

    

 
   

 

 

 

  
 

  

S7-08 7-Insect genomics and evolution

  
    
     

    
    

            
          
           
  
           
       
          
  
            
            
           
          
            
           
              
 
    
 
          
          
           
            
          
 
           
         
          

     
   

    
  

            
          
           
  
           
       
          
  
            
            
           
          
            
           
              
 
     
  
          
          
           
            
          
 
           
         
          

  

  

    
      

    
    

            
          
           
     
           
       
          
  
            
            
           
          
            
           
              
 
     
  
          
          
           
            
          
  
           
         
          

  

Does the origin of novel phenotypes and their integration into
  complex systems evolve predictably?

Travis Chen1, Erik Plante2,3, Matteo Negroni4, Giovanna De Blasis3, Angelly
  Vasquez Correa3, Juergen Liebig5, Adria LeBoeuf 4, Ehab Abouheif1

1.Zhejiang University, 2. Concordia University, 3. McGill University, 4.University of
  Cambridge, 5. Arizona State University

Abstract: The evolution of a novel, big headed, soldier caste has evolved 
multiple times independently within ants. Despite being wingless, the soldier
caste larvae develop wing imaginal disc during larval development in the 
Pheidole hyatti. Rajakumar et al. 2018 discovered that this rudiment has been 
repurposed to function in generating the disproportionately large head of the 
soldier caste, furthermore, the inhibitory pheromone (cuticular extract)
produced by adult soldiers suppresses the production of soldiers through 
suppressing the growth of the rudimentary wing disc. We use the Camponotus 
floridanus, a species with independently evolved soldier caste, to ask if the 
origin and regulation of the novel soldier caste in an independently evolved 
complex worker caste systems evolve in parallel or convergently? If the 
rudimentary wing disc is repurposed to function in generating the 
disproportionately large head in the soldier caste, and it is regulated by 
inhibitory pheromone then it’s parallel evolution, if not then it’s convergent 
evolution. Using RNAi knock down of a key gene in the wing disc growth 
network, we significantly reduce the head to body ratio compared to the control.
Like P.hyatti, the vestigial wing disc of the C.floridanus had been co-opted to 
regulate the head to body scaling in soldier development, therefore the novel 
soldier castes generated though parallel evolution. But application of the 
cuticular extract produces no discernable effect. However, we find the 
trophallactic liquid extracted from adult soldiers inhibits wing disc growth of 
larvae. We show the soldier caste in C.floridanus is not regulated through 
inhibitory pheromone, but rather, through inhibitory effects from adult soldier 
trophallactic liquid, and therefore the incorporation and regulation of this novel 
caste is convergent. We propose that while novel complex phenotypes may 
evolve using similar developmental processes, the integration of novel 
phenotypes into existing regulatory interactions or complex systems can be 
different.
Keywords: Development, Parallel/convergent evolution, Allometry, Ant, Social 
insects
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Genetic mechanism underlying pollination and ecological 
adaptation in Megachile rotundata

Rangjun Shi1,2, Pan Duan1,2, Mengmeng Zhu3, Rong Zhang3, Zihua Zhao4,Xin
  Nie1,2, Hanhou He1,2, Li Hou1,2*, and Xianhui Wang1,2*

1. State Key Laboratory of Integrated Management of Pest Insects andRodents, Institute of 
Zoology, Chinese Academy of Sciences, Institute of PlantProtection

2.CAS Center for Excellence in Biotic InteractionsUniversity of Chinese Academy of Sciences
3.Ningxia Academy of Agricultural and Forestry Sciences Yinchuan 750002, China

4.Department of Plant Biosecurity & MARA Key Laboratory of Surveillance and Management 
for Plant Quarantine Pests, College of Plant Protection China Agricultural University

Abstract: The leafcutter bee Megachile rotundata is the world’s most 
intensively managed solitary bee, owing to its easy manipulation and high 
pollination efficacy. Here, a high-quality chromosome-level M. rotundata genome, 
covering 280.68 Mb  is  presented. A total of 10701 genes are predicted, of 
which  93.06% are  functionally  annotated. Based  on  the  new genome 
assembly, transposable elements, non coding  RNAs, as  well  as  gene families 
associated  with  pollination biology and ecological adaptation are 
systematically characterized. Comparative genomic analysis shows a notable 
expansion of Toll gene  family but  the  contraction of  detoxification  genein
M. rotundata genome. Surprisingly, these expanded Toll-1 genes andtheir 
downstream genes display abundant mRNA  levels  in  diapausing  
prepupae.Additionally, diapausing  prepupae  show significantly upregulated 
expression of antimicrobial peptide genes and ahigher  survival  rate  after 
Escherichia coli exposure  compared  to  nondiapausing prepupae, indicatingan 
enhanced immune response during M. rotundatadiapause. The M.rotundata 
genome provides an important foundation for understanding itsecological 
adaptation and optimizing its exception alpollination efficiency in the future.
Keywords：diapause, evolution, genome, insect, toll receptors
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College of Plant Protection, China Agricultural University

Abstract: AADAR-mediated A-to-I RNA editing is a post-transcriptional 
modification that introduces A-to-G variations in RNAs. Insects usually have 
thousands of RNA editing sites per species and hundreds of them are located 
in CDS, where the nonsynonymous RNA editing events are positively selected. 
An ultimate question is: what is the advantage of RNA editing compared to DNA 
mutations? We find that RNA editing is dynamic in response to development, 
caste differentiation, and environmental cues, resolving the pleiotropic effects 
of DNA mutations. Temperature-sensitive RNA recoding sites are frequently 
found in essential ion channels. During evolution, editing sites might derive from 
ancestral uneditable codons, and then those genomic adenosines are 
selectively maintained, highlighting the necessity of RNA editing. In summary, 
in contrast to DNA mutations, RNA editing is another route to complexity that
facilitates the organisms rapidly adapt to variable environments.
Keywords: A-to-I RNA editing; nonsynonymous; dynamic; selectively 
maintained; adaptive

A-to-I RNA editing in insects: what, how, & why?
Yuange Duan
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