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BIOSYNTHESIS OF FIBROIN AND ITS REGULATION
BY JUVENILE HORMONE

F. Quo, H. Feng, T.N. Wu, C.H. Caung, M. H. Wana
P.Y. Tss, C.S. Wane anxp O.Y. CHEN
(Institute of Zoology, Academia Sinica)

The cells of the posterior silk gland (PSG) in the silkworm, Bombyx mori, are
the major sites of fibroin synthesis. During the past few years, we have made in-
vestigations on the processes of fibroin biosynthesis and its regulation under the ac-
tion of exogeneous juvenile hormones (JHA). In the silkworm race used the two
posterior silk glands contain about 1080 cells. During the fifth instar each cell may
synthesize 240.6 ug of fibroin within 8 days, ie. in every second, 6 X 10° molecules
of fibroin are synthesized in a cell. The amount of fibroin synthesized in each cell
treated with JHA is 243.6 ug. Fractionation of chromatin in the nueclei of these cells
has been done (Plate I: Fig. D.). It is found that 0.6—0.8 uyg DNA has been synthe-
sized in each cell. TRNA (Plate I: Fig. E) and mRNA have also been fractionated.
The latter makes 1% of the total RNA content in the cell and 2.5% of the nuclear
RNA. The formations of the endoplasmie recticulum and fibroin globules in the PSG
cells have been observed with electromicroscope (Plate I: Fig. A—C). The changes
in the amount of polyribosomes are measured biochemically. With the treatment of
the exvgeneous JHA, the activity of the chromatin fibres within the ecell nucleus
is probably accelerated, and then the contents of protein (Fig. 2) and RNA (Fig. 3)
are raised, the amount of polyribosomes in the cytoplasm is also increased, and the
entity of the structure and function of the endoplasmic recticulum is retained to the
10th day so as to prolong fibroin synthesis and to provide struetural basis for pro-
ducing more fibroin.

According to the results of our experiments, we suggest that JHA plays a role

on the regulation of the processes of transcription and translation of the fibroin genes
(Fig. 6).
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