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Analysis of brain neurons and molecules involved in diapause control in flies.
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We have studied neurons and molecules involved in diapause control in flies.
Previous studies have shown 2 types of neurosecretory cells, the pars intercerebralis neurons (PIl) and
pars lateralis neurons (PL), and small ventral lateral neurons (sSLNv) as circadian clock neurons are
important for photoperiodic control of diapause.

Severance of fiber tracts suggest that the PL with axons in the posterior lateral tract (PLT) is crucial
for diapause control by suppressing ovarian development under short days. We found a gene sequence of
which mRNA levels increased in 3 days after transferring to short days. The results suggest that sLNv
submit different signals between short days and long days to the PL, which directly control ovarian
development by changing gene expression.
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1 Schematic illustration of a brain region
examined for RNA sequencing. Total RNA was
extracted from the region of a broken line rectangle
including neurons in the pars intercerebralis (red)
in the pars lateralis (blue) and small-ventral
lateral neurons (green).
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Testing for differential expression between
diapause and nondiapause conditions. Log(2) fold
change expression versus log(2) abundance of
iDEGES/DESeq normalized counts. Genes with
higher expression under diapause conditions have 1.5
positive fold change values. The red color marks )
genes detected as differentially expressed at false PCR
discovery rate at 0.001 when Benjamini-Hochberg
multiple testing adjustment is used. (Anders and 1
Huber 2010)
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1 Percentage of contigues with GO termis,

annotation or others in Protophormia terraenovae
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Comparison of expression levels of
comp34326 in the brain. mMRNA expression was
analyzed by quantitative real-time PCR. ND3 and
ND7 show females on respective 3 and 7 days after
eclosion under LD 18:6. D3 and D7 show females
on respective 3 and 7 days after eclosion under LD
12:12. elongation factor 2 was used as the control
gene for normalization. The highest value was set
at 1.0. Mean+SE (n = 6) is shown. Different letters
above the columns indicate significant difference.
(Tukey test, P<0.05)
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3D reconstructions of PI neurons (red) and
PDF-ir neurons (blue) in the superior medial
protocerebrum. A, in frontal view; B, an enlarged
image in dorsal view (an arrow direction in A).
Arrowheads indicate morphological contacts
between PI fibers and PDF-ir varicosities. A, one
unit is 23.86 mm

Frontal view of double labeling of PI neurons by
backfilling and PDF-ir neurons in the superior
medial protocerebrum. a PDF-ir fine varicosities
(green) are seen on thick fibers of PI neurons
(asterisks, magenta). b Frontal view of backfilled PI
neurons (asterisks) in a semithin plastic section. ¢
PDF-ir fiber profiles found within the boxed area in
b. PDF-ir varicose profiles (arrowheads), which
contain DCVs labeled with immunogold particles,
were found in the vicinity of biotin-labeled fiber
profiles of PI neurons (asterisks). Bars 10 um in a; 5
pmina’s 50 uminb; 1 pmin¢; 0.5 pm in ¢
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CRISPR/Cas9 system
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Effects of each severance of neural fibers on
ovarian development under (A) LD 12:12 at 20C (B)
LD 18:6 at 25C.Different letters abve the columns
indicate significant differences in the proportions of
previtellogenic  females (Tukey-type multiple
comparison test for proportions P<0.05)
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