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Temporal and Spatial Role of Pupal Stage Specific Cuticle Protein in Artogeia rapae. Myung Ja Shin,
Jeong Nam Park and Eul Won Seo*. Dept. of Biological Science, Andong National University, Andong
760-749, Korea ~ Present study aims to investigate the topical distribution of pupal stage specific cu-
ticle protein and its temporal and spatial role during the wing formation of Arfogein rapae. ArCP27
(27 kd cuticle protein) was identified as pupal stage specific cuticle protein in cuticle tissues and has
not shown any qualitative differences by local portions of body. ArCP27 maintained constant concen-
tration just after pupal ecdysis to 5-day old pupal stage but thereafter decreased. In fat body, ArCP27
was found in both thoracic and abdominal fat body from the last larval to pupal stage. In wing cu-
ticle, ArCP27 began to find from 5-day old pupal stage. Immunologically ArCP27 in thoracic and ab-
dominal cuticle has the response against the ArCP27 at 5-day old pupa but since then has no
response. But the antibody against ArCP27 has reacted to 5- and 7-day old pupal and adult wing
protein. *H-leucine was not incorporated into ArCP27 in 5- and 7- -day old thoracic and abdominal cu-
ticle but was incorporated into ArCP27 in 7-day old wing cuticle and adult wing, suggesting that
ArCP27 partly participates the wing cuticle formation by the process of digestion and reabsorption

of old cuticle.
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Fig. 1. SDS-PAGE patterns of cuticle proteins of Artogeia rapae from the last larval to pupal stage. (5L, 5th instar larva; Pp, prepupa;
Py, newly ecdysed pupa; Py, 1-day old pupa; P3, 3-day old pupa; Ps, 5-day old pupa; .4, Head part; .1, Thorax part; 4,
Abdomen part)

Fig. 2. SDS-PAGE patterns of fat body proteins of Artogei rapae from the last larval to pupal stage.

Po P4 P3 Ps Py P1  Ps

Fig. 3. Western blot of thoracic (A) and abdominal (B) cuhcle proteins of Artogeia rapae agamst ArCP27 (27 kd pupal specific cuticle
protein). (5L, 5th instar larva; Pp, prepupa; Py, newly ecdysed pupa; Py,1-day old pupa; Ps, 3- -day old pupa; Ps, 5-day old
pupa; P7, 7-day old pupa; AD, adult).
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Fig. 4. SDS-PAGE pattern (A} and western blot (B) of thoracic, abdominal and wing cuticle proteins of Arfogeia rapae from the
5th day old pupal to adult stage. (PsWC, 5-day old pupal thoracic cuticle; PsAC, 5-day old pupal abdominal cuticle; PsW,
5-day old pupal wing cuticle; PYWC, 7-day old pupal thoracic cuticle; P/AC, 7-day old pupal abdominal cuticle; P;W, 7-day
old pupal wing cuticle; AAC, adult abdominal cuticle; AW, adult wing cuticle)
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Fig. 5. Two dimensional electrophoresis of thoracic and wing cuticle proteins of Artogeia rapae from 5-day old pupal to adult stage.
A) 5-day old. pupal thoracic cuticle, B} 5-day old pupal wing cuticle, C) 7-day old pupal wing cuticle, D) adult wing cuticle
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Fig. 6. Autoradiographic attern of thoracic (A) and abdominal (B) cuticle of Artogeia rapae from the last larval to pupal stage.
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Fig. 7. Autoradiographic pattern of fat body (A) and ep1derrms (B) of Artogezu mpae from the last larval to pupal stage.
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Fig. 8. Autoradiographic pattern of thoracic, abdominal cuticle,
and wing cuticle of Artogeia rapae from the last pupal
to adult stage. (PsWC, 5-day old pupal thoracic cuticle;
PsAC, 5-day old pupal abdominal cuticle; PsW, 5-day
old pupal wing cuticle; PAWC, 7-day old pupal thoracic
cuticle; P,AC, 7-day old pupal abdominal cuticle; P/W,
7-day old pupal wing cuticle; AW, adult wing cuticle)
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