The brain was chosen for this study due to it critical
role in diapause regulation -- photoreception and
storage of diapause information (Richard et al., 1986;
Denlinger, 2002). Previous research indicated that
some proteins appear to be specific to diapause in the
flesh fly, Sarcophaga crassipalpis, yet, those proteins
were not identified nor assigned functions (Joplin et
al. 1990) due to lack of techniques available at that
time. The objective of this study is to identify brain
proteins that are differentially expressed during
diapause using a proteomic approach combining 2DE, LC-MS/MS and data bank searches.

Diapause is a genetically determined developmental
arrest in response to unfavorable environmental
conditions. Our present knowledge of diapause is
mainly based on studies showing that some related
genes are transcriptionally modified in diapause
(Denlinger, 2002, Denlinger, 2005). However, the
amount of mRNA transcripts do not represent the
actual protein levels; translation and post-translational
regulation play important roles as well (Gygi et al.,
1999; Renaut et al., 2006).

INTRODUCTION

Most molecular work on insect diapause has focused on the
expression of unique diapause transcripts, rather than the protein
products. Here we present our first results from a proteomic
comparison of diapausing and nondiapausing pupal brains. Proteins
extracted from diapausing pupal brains in the flesh fly Sarcophaga
crassipalpis were separated by two-dimensional gel electrophoresis
and compared with those from nondiapausing pupal brains. Unique
proteins and proteins expressed at different levels in diapausing and
nondiapausing brains were identified by Nano-LC/MS/MS (capillaryliquid chromatography-nanospray tandem mass spectrometry). With
this approach and Coomassie staining we detected 17 unique or
upregulated (≥3x) spots, and 16 spots that were missing or
downregulated in diapause. Most of the brain proteins present in
higher amounts during diapause were heat shock proteins (members
of the HSP70 and small HSP families). Brain proteins that were less
abundant in diapause include phosphoenolpyruvate synthase, fatty
acid binding protein, endonuclease, retinal pigment epithelium 65protein,Ylt1, 16S rRNA pseudouridylate synthase, pupative Stransferase, and EG0003.7. Our 2-D proteome maps include many
additional unknown proteins. While the mRNAs encoding certain of
these proteins (e.g.HSPs) were previously known to be associated
with diapause, many of the other proteins were not known to be linked
to diapause, thus suggesting that the proteomic approach nicely
supplements work done at the transcript level.
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Figure 2 Selected area of two-dimensional gels and corresponding spot
volumes for selected spots identified in brains from nondiapausing (ND
and diapausing (D) pupae. Protein spot migration patterns were
detected in Coomassie stained gels using BioRad VersaDoc model
1000 imaging system. Image pairs and detection of protein spots with
relative spot volumes were achieved using PDQuest software. 2-DE,
two dimensional electrophoresis.
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Table 2. Identification of unique or upregulated
brain proteins in diapausing fly pupae
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Figure 1. 2DE maps of pupal brain proteins from diapause and nondiapause
S. crassipalpis. All the proteins were separated by IEF in the first dimension,
then by size in the second dimension. Maps were analyzed with PDQuest
software. Selected spots from Coomassie stained gels (A and B) were
labeled with number 1-19. Labeled spots in Sypro ruby stained gels(C and D)
are differentially expressed proteins in diapause and nondiapause: diapause
unique (□), diapause 3 fold upregulated ( 〇 ), diapause 3 fold
downregulated (×).
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•Like our work at the mRNA
level, the proteomic results
show a major role for heat
shock proteins in diapause, as
well as several proteins not
previously linked to diapause.

• This proteomic study
complements our work done at
DNA and mRNA levels.

•We demonstrate that 2DE
analysis of pupal brain
proteins by mass spectrometry
is useful in confirming protein
changes and illustrating
physiological events
associated with diapause.
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