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Regulation of reproduction in primitively eusocial insects: from gene to behavior
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We analyzed and clarified the differences of frequencies of each behavioral
category, JH titer in hemolymph, biogenic amines, gene expression, and cuticular hydrocarbons between
queens and reproducing workers in Polistes shininess antennalis. The results were, (1) there were
positive associations between relative age in workers and each of their frequencies of wagging, foraging
trips, and ovipositions, (2) there was no significant difference in JH titer between queens and
reproducing workers, (3) topical application of JH had a significant positive effect in increment of
biogenic amine (Dopamine), (4) there were clear differences in 8 gene expressions between queens and
reproducing workers, and (5) there were clear differences in the profiles of cuticular hydrocarbons
between queens and reproducing workers. These results clearly suggest that reproducing workers are
physiologically different from queens.
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Table 1. Generalized linear models for the each behavioral
categories of workers.

Relative age P

Wagging 0.31140.053 8.54e”
Dominance 0.007+0.005 0.1457
Subordinate  0.035+0.042 0.4058
Foraging 0.094+0.032 0.0031
Oviposition  0.029+0.008 0.0001

Each behavior with italic letters indicates highly significance
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Fig. 1 The difference in relative age between reproducing
workers and non-reproducing workers. The difference
between 2 classes was statistically significant.
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Fig. 2. Frequency distribution of ovarian idex for workers.
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Fig. 3. JH titer for each class of individuals. The statistical
comparison between 2NRW and NRW was not conducted
because the samples in the former class was included in those

in the latter class.
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Fig. 4. Mean£SE level of dopamine (left) and NADA (right)
in workers of each treatment in colony 12004 (4C; 4 days old
control, 4J; 4days old JH treatment, 8C; 8 days old control,
8J; 8 days old JH treatment).
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Fig. 5. Mean£SE level of dopamine (left) and NADA (right)

in both foundress and queen.
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Fig. 9. Dendrogram for 8 gene expression levels for foundress
(queen before), queen (queen after), gyne (new queen),
reproductive workers (high workers), and non-reproductive

workers (low workers)
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Fig. 10. Scatter plots for hydrocarbons on eggs laid by queens
(circle), workers in queen-right (triangle), and those in orphan

condition (square).
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Fig. 11. Scatter plots for cuticular hydrocarbons for
reproductive workers (circle), non-reproductive workers

(triangle), and queens (square).
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