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ABSTRACT: Physiological plasticity of insects can be closely related with their epigenetic change. This hypothesis was tested using a
polyphagous lepidopteran insect, Spodoptera exigua, by assessing the effects of different diets on development and DNA methylation.
Three different diets (Welsh onion (WO), Chinese cabbage (CC), artificial diet (AD)) were assessed by feeding a cohort of larvae from
neonate to last instar. There were significant differences in larval developmental rate, pupal weight and adult emergence according to
diet treatments. AD-fed larvae exhibited the fastest developmental rate along with the highest pupal weight and adult emergence.
Among natural hosts, WO was more favorable for development of S. exigua than CC. Total hemolymph proteins and sugars in the last
instar larvae were varied among different diets. Gene expression of an insulin-like peptide (SeILPI) presumably associated with
development was also varied among diets. Cytosine methylation of genomic DNA was assessed using a monoclonal antibody. Genomic
DNA of S. exigua larvae was methylated. DNA methylation was apparently varied among different diet-fed larvae. The facts that a
cohort of S. exigua was differentiated in developmental rate and cytosine methylation by different diets suggest that epigenetic factor(s)
may play a crucial role in the physiological plasticity.
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Fig. 1. Effect of different diets on S. exigua development: larval period (A), pupal weight (B), pupation rate (C) and adult emergence (D).
Three diets included artificial diet (AD), welsh onion (WO) and Chinese cabbage (CC). All treatments were replicated three times. Each
replication used 10 individuals. Different letters above standard deviation bars indicate significant difference among means at Type | error

=0.05 (LSD test).
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Fig. 2. Biochemical changes in hemolymph proteins and trehalose levels of S, exigua larvae fed with different diets: artificial diet (AD),
welsh onion (WO) and Chinese cabbage (CC). (A) Plasma proteins separated on 10% SDS-PAGE. Each well contained 5 1l plasma sample.
Right panel shows total protein amounts in the plasma. (B) HPLC analysis of plasma sugars. Right panel shows individual sugar levels of the
plasma samples. All treatments were replicated three times. Different letters above standard deviation bars indicate significant difference

among means at Type | error = 0.05 (LSD test).
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Fig. 3. Ovarial development of S, exigualarvae fed with different
diets: artificial diet (AD), welsh onion (WO) and Chinese cabbage
(CQ). (A) A picture (50x magnification) showing an ovariole
containing full-grown oocytes and previtellogenic oocytes (B)
Average full-grown oocyte numbers in each virgin female (24 h
old after emergence). Each treatment used three individuals.
Fully-grown oocytes were counted from all 8 ovarioles from a
female. Different letters above standard deviation bars indicate
significant difference among means at Type | error = 0.05 (LSD
test).
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Fig. 4. variation in Se/LP1 expression of S. exigualarvae fed with
different diets: artificial diet (AD), welsh onion (WO) and Chinese
cabbage (CC). The gene expression analysis was conducted by
RT-PCR. A positive control used the expression of RL32, a
constitutively expressing ribosomal protein gene.
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Fig. 5. Slot blot analysis of genomic DNA in cytosine methylation
of S. exigua (Se) larvae fed with different diets: artificial diet (AD),
welsh onion (WO) and chinese cabbage (CC). For reference, calf
thymus DNA (Bt: Bos taurus), yeast DNA (Sc: Saccharomyces
cerevisiae) and coleopteran insect DNA (Tc: 7ribolium cataneum)
are assessed. Each slot contained 5 g of genomic DNA.
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