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Fig. 1. Diagram of the aggregate gland. D: duct N:
nodule forming cell, S: secretory portion
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Fine Structural Study on the Capture Thread-Producing Organs in Nephila clavata L.Koch
(Araneae: Araneidae) I. Aggregate Glands

Myung Jin Moon and Woo Kap Kim (Department of Biology, Korea University,
Seoul, 136-701, Korea)

The fine structure of the aggregate glands-one of the capture thread producing organs-in the

orb web spider, Nephila clavata L. Koch, is studied with light and electron microscopes.

Gluey capture threads or sticky spirals of the orb web are originated from the silks of two

flagelliform glands and four aggregate glands which are connected to the posterior spinnerets,

and the arrangement of their spigots(large spinning tubes) shows a characterstic form called

“triad”. The aggregate gland is composed of large and multilobed secretory portion and thick

excretory duct surrounded by large irregular nodules.

The excretory duct of the aggregate glands basically consists of three superposed types of cells

which are inner columnar epithelium, nodule-forming cells and outer connectives. The cuticles of

the proximal duct near the secretory portion are composed of endocuticle and exocuticle, where-

as the distal duct near the spinning tubes has a electron lucent subcuticle which had the functions

of water removal and orientation of silk fibers.

In the cytoplasmic process of the large and irregular nodule-forming cells surrounded by

invaginations of the plasma membranes, numerous mitochondria ‘and glycogen particles are

contained. The maturational level of the nodule cells is perceived from the appearence of these

cell inclusions.

The secretory portion of the glands which produce the secretory silk material shows two layers

of the cells which are simple cuboidal epithelium and several connective layers. In the cytoplasm

of the glandular epithelial cell, rough endoplasmic reticulums are well developed, and two types

of secretory granules are observed. Between the adjacent epithelial cells, specialized septate

junctions are formed along the plasma membranes.
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Plate 1. Distal region of the excretory duct.

1. Light micrograph of the distal excretory duct of the aggregate gland. C: inner canal, EP: epithelium, NO:
nodule forming cells. (x580)

2. Electron micrograph of the distal excretory duct of the aggregate gland. The epithelial cells comprise very low
electron density, and contain numerous mitochondria in the cytoplasm. (x6,800)

3. Inner endocuticles are composed of several layers. Along the apical plasma membranes of the epithelial cells,
septate junctions(SJ) are highly developed. CU: cuticle layer, MV: microvilli, S: electron dense secretory
material. (x10,500)

4. The elecron dense secretory materials(S) is extruded from the basal epithelial cells to inner cuticle layer(CU).
(x13,000)

5. High magnification electron micrograph of the apical microvilliiMV) and small vesicles(V) accumulated in the
cytoplasm. (x36,000)

6. The oval shaped nuclei(N) of the epithelial cells(EP) are located at the basal portion. (x3,600)

7. Several connective layers(CO) cover large and irregular shaped nodule forming cells(NO) which are rich in
glycogen and mitochondria(M) surrounded by invaginations of the plasma membranes. N: nucleus of the
connective cell. (x7,000)

Plate 2. Proximal region of the excretory duct.
1. Light micrograph of the proximal excretory duct of the aggregate gland. C: inner canal, NO: nodule forming
cells. (x450)
2. Electron micrograph of the proximal excretory duct of the aggregate gland. CU: cuticle layer, MV: microvilli,
Sd: septate junction. (x9,000)
3. At the basal portion of the inner cuticle layer(CU), electron dense small grains(arrow) are distributed along the
cuticular intima. {x10,500)
. QOutside of the large nodule forming cells(NO), various types of the hemocytes(HE) are seen. CO: connective
cells. (x5,000)
5. In the cytoplasm of the nodule forming cells(NO) glycogen particles(arrows) and mitochondria(M) are compact-
ly aggregated. CO: connective cells. {(x7,000)
6. These glycogen particles(GP) and mitochondria(M) are surrounded by invaginations of the plasma membranes.
(x13,000)

s

Plate 3. Secretory portion of the aggregate glands.

1. Light micrograph of the secretory portion of the aggregate gland. CO: connective layer, EP: epithelium, L:
inner lumen. (x450)

2. Electron micrograph of the secretory portion of the aggregate gland. CO: connective cell, ER: rough endoplas-
mic reticulum, G: secretory granules, N: nucleus of the epithelial cell. (x3,400)

3. Eectron micrograph showing the multivesicular shaped secretory granules(G) of the glandular epithelial cells.
M: mitochondria, MV: microvilli, NL: nucleouls.(x7,000)

4. In the cytoplasm of the glandular epithelial cell, small lipid droplets(LD) are also observed. ER: rough endo-
plasmic reticulum. (x13,000)

5. Mature secretory materials are encapsulated with other cytoplasmic inclusions(arrow) and released by the
exocytosis. (x10,500)

6. After the extrusion, secretory material(SM} is deformated to fine fibrous structure. (x3,600)

7. Disorganization of the nucleus(N) after extrusion. (x3,600)
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