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Abstract: The phytohormone jasmonate (JA) plays a pivotal role in plant defense against herbivores by 

modulating the biosynthesis of defensive compounds. The brown planthopper (BPH), a highly destructive 

piercing-sucking pest in paddy fields, inflicts substantial damage through feeding, oviposition, and the 

transmission of plant viruses. Our earlier research has shown that BPH infestation activates the JA signaling 

pathway, and JA positively enhances rice resistance to BPH. Through multi-omics analysis, we identified MYC2 

as a key regulator in JA-mediated herbivore resistance, orchestrating the transcriptional regulation of other 

signaling components. For example, the MYC2-JAMYB transcriptional cascade is involved in rice’s chemical 

defense against BPH, while the MYC2-MAPKKK55/62/70-MKK3-MPK7/14 cascade governs rice’s physical 

defense mechanisms. However, the activation of JA-mediated defense is accompanied by suppressed rice 

growth. This inherent growth–defense trade-off limits the practical application of JA-based plant defense 

inducers for enhancing endogenous pest resistance. We identified an easily synthesized methyl ester of the JA 

receptor agonist 1-oxoindanoyl isoleucine (In-Ile) that selectively enhances rice resistance to BPH without 

compromising growth or yield. Mechanistically, this agonist activates the OsMYB55-mediated lignin 

biosynthesis defense receptor module [OsCOI1a/2-OsJAZs (3,4,6,7,12)] without activating the growth-

suppression receptor module (OsCOI1b- OsJAZs). These findings demonstrate that synthetic JA agonists can 

provide nuanced manipulations of endogenous plant defenses without yield penalties—a promising biorational 

strategy for pest control in rice. 

Keywords: rice; brown planthopper; jasmonate signaling pathway; growth-defense tradeoff; jasmonate 
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Horizontal Gene Transfer Contributes to Efficient Nitrogen Economy in
Bemisia tabaci
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Abstract: Nitrogen is an essential element for all life on earth. Nitrogen metabolism, including 
excretion, isessential for growth, development, and survival of plants and animals alike. Several 
nitrogenmetabolic processes have been described, but the underlying molecular mechanisms are 
unclear.Here, we reveal a unique process of nitrogen metabolism in the whitefly Bemisia tabaci, a 
globalpest. We show that it has acquired two bacterial uricolytic enzyme genes, B. tabaci urea 
carboxylase (BtUCA) and B. tabaci allophanate hydrolase (BtAtzF), through horizontal gene
transfer. These genes operate in conjunction to not only coordinate an efficient way of
metabolizing nitrogenous waste but also control B. tabaci’s exceptionally flexible nitrogen
recycling capacity. Its efficient nitrogen processing explains how this important pest can feed on a 
vast spectrum of plants. This finding provides insight into how the hijacking of microbial genes
has allowed whiteflies to develop a highly economic and stable nitrogen metabolism network and 
offers clues for pest management strategies.



  
  

 
  
 

 

 
  

  

  

 

   

           

             

           

               

   

  

 

         

    

 

8-Insect-plant interactionS8-04

Abstract: The glucosinolate  sulfatase  GSS1  is  the  predominant  secreted  effector  in Plutella 
xylostella (diamondback moth, DBM), produced in salivary glands and the regurgitant 
gut. This multifunctional protein plays dual roles in insect-plant interactions: 1) as a
pre-detoxification agent that hydrolyzes host plant glucosinolates to facilitate herbivory, and 
2) as a source of proteolytic peptides that act as defense elicitors, triggering plant immunity via 
upregulation of ABA and  JA phytohormones.  Notably,  ABA synergizes  with  JA to  enhance plant 
resistance against DBM.  Intriguingly,  GSS1  targets plasmid-localized ABA1 protein,  while its  
proteolytic fragment GSS1-P1  localizes  to  the  nucleus,  suggesting  a  potential  retrograde 
signaling pathway influencing plant defense responses. These findings uncover a complex inter play 
between insect adaptation and plant counter-defense,  offering new insights into co-evolutionary 
mechanisms.
Keywords: Diamondback moth; Glucosinolate Sulfatases; Oral secretion;Plant hormones;ABA
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Abstract：The brown planthopper (BPH), Nilaparvata lugens(Stal), a major pest 
of  rice  that  inflicts  damage  through  both  direct  feeding  and  the  indirect 
transmission  of  plant  viruses,  thereby  posing  a  serious  threat  to  global  food 
production  and  security.  UDP-glycosyltransferases  (UGTs)  are  key  Phase  II 
detoxification enzymes in insects and play vital roles in xenobiotic metabolism 
and detoxification. However, their functional roles in mediating the interaction 
between BPH and rice remain largely unexplored. Here, based on preliminary 
transcriptome  sequencing,  the  full-length  sequences  of  two  candidate  genes 
including NlUGT4 and NlUGT7 were  obtained  through  PCR.  Phylogenetic 
analysis  indicated  that  the  two  UGTs  are  closely  related  to  UGTs  from  small 
brown  planthopper Laodelphax  striatellus.  Quantitative  real-time  PCR 
experiments showed that NlUGT4 was mainly expressed in adult males, while 
NlUGT7 exhibited high expression in both fifth-instar nymphs and adult males. 
Tissue-specific  expression  analysis  revealed  that both NlUGT4 and NlUGT7 
were predominantly  expressed  in  the  midgut,  indicating  possible  roles  in 
digestion  and  detoxification. To  investigate  their  biological  functions,  double- 
stranded  RNAs  (dsRNAs)  targeting NlUGT4 and NlUGT7 were  synthesized 
and injected into insects via RNA interference. Knockdown of either NlUGT4 or 
NlUGT7 in BPH nymphs significantly reduced their transcript levels and led to 
a  marked  decrease  in the survival  on  host  plants,  respectively. Collectively, 
these results demonstrate that NlUGT4 and NlUGT7 contribute to the adaption 
of BPH  adaptation  to  rice plants,  and  highlight  their  potential  as  molecular 
targets for the development of RNAi-based pest control strategies.
Keywords: Nilaparvata lugens, Rice, UDP-glycosyltransferases, RNA 
interference, host adaption

RNAi-based functional analysis reveals key roles of NlUGT4 and
NlUGT7 in the adaption brownof planthopper to rice plant
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