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Insects—especially holometabolous—undergo a complex 

metamorphosis in form and function from the immature to mature 

stage of their life cycle. Physiologically, metamorphosis is regulated 

by hormones, primarily juvenile hormone and ecdysone, which 

control different aspects of the metamorphic processes1-3. However, 

much of our understanding of metamorphosis is based upon studies 

focusing on just a few model organisms, and connections between 

the physiological dynamics and their underlying molecular 

mechanisms remain poorly described1-3. Here, we simultaneously 

characterize the developmental physiology and corresponding 

molecular mechanisms of larval to adult metamorphosis in the 

alfalfa leaf cutter bee, Megachile rotundata. We measured the 

hemolymph titer of juvenile hormone III (JHIII) using a recently 

established HPLC-MSMS protocol4. From these same individuals, 

we quantified the expression of genes that regulate JHIII synthesis, 

degradation, and reception in target tissues. While we did not 

directly assay ecdysone quantities in hemolymph for this study, we 

quantified expression of genes that regulate its synthesis and 

reception. This research integrates physiology with the molecular 

mechanisms underlying insect metamorphosis.
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Aims

1. Measure JHIII concentrations in hemolymph throughout 

metamorphosis in M. rotundata.

2. To quantify relative gene expression of genes regulating JHIII 

and 20-hydroxyecdysone (ecdysone) synthesis, degradation, 

and reception (see figure below).

Developmental Timing Study

• There was high variability in life development 

stages. Better timing and staging synchronicity 

needed.

Juvenile Hormone Profiling

• JH was present in prepupa but not in latter 

stages with one outlier in the “red eye” stage. 

This hints that JH changes may occur on shorter 

time scales than our current sampling.

qPCR data and significance 

• We successfully quantified expression of most of 

our target genes, including jhe, EcR, shade, and 

shadow. However, JH synthesis genes and 

receptor were not accurately quantified. 
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