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Comparison of Arylphorins among Species belonging to Saturniidae and Bombycidae (Lepidop-
tera) by Immunodiffusion Analyses. Toru SHiMADA, Jun KoBavasui® (Laboratory of Sericultural
Science, Faculty of Agriculture, The University of Tokyo, Yayoi, Bunkyo-ku, Tokyo 113, Japan),
Tamotsu MivaTa (Asahigaoka High School, Jonai, Odawara, Kanagawa 250, Japan), Masao NacaTa
and Masahiko KoBavasur (Laboratory of Sericultural Science, Faculty of Agriculture, The Uni-
versity of Tokyo, Yayoi, Bunkyo-ku, Tokyo 113, Japan). Jpn. J. Appl. Entomol. Zool. 36: 119-126
(1992)

Arylphorins are major serum proteins in larvae of holometabolous insects. We studied cross-
reaction of arylphorins from 11 silkworm species with anti-Samia cynthia ricini and anti-Bombyx mori
arylphorin sera by Oudin’s single immunodiffusion and Ouchterlony’s double immunodiffusion
analyses. Species used were 1. §. ¢. ricini, 2. S. c. pryeri, 3. Antheraea yamamai, 4. Antheraea pernyi,
5. Dictyoploca japonica, 6. Actias selene, 7. B. mori, 8. B. mandarina, 9. Prismosticta hyalinata, 10. Pseudandraca
gracilis, and 11. Oberthueria falcigera. Species 1-6 belong to Saturniidae, and 7-11 to Bombycidae.
Intensity of cross-reaction with anti-S. ¢. ricini serum was arranged in the order as follows: 1=2>3=
4=5=6=9=10=11>7=8. That with anti-B. mori was as follows: 7=8>1=2=8=4=5=6=9
=10=11. These results indicates that similarity of arylphorins is highest between 1 and 2 and
between 7 and 8, and that arylphorins of 3, 4, 5, 6, 9, 10 and 11 are more similar to the arylphorin
of 1 than that of 7. We discussed the phylogenetic relationship among these species, based on the
results.

Key words: immunodiffusion, arylphorin, phylogenetic tree, Bombycidae, Saturniidae
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Fig. 1. Effects of antibody concentration and antigen
concentration on the amount of immunoprecipita-
tion in OupiN’s single immunodiffusion. The
immunoprecipitation band was photographed and
the density of the negative film was measured.
Values were expressed at relative values (see text
for details). (a) Reaction of §. ¢. ricini haemolymph
with anti-$. ¢. ricini arylphorin serum. (b) Reaction
of B. mori haemolymph with anti-B. mori arylphorin
serum.
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Fig. 2. OubiN’s single immunodiffusion. Each gel con-

tains anti-S. ¢. ricini arylphorin serum. Antigens
are haemolymph of several silkworm species.

Table 1. Cross-reactions of arylphorins in various silk-
worms with anti-S. ¢. ricini arylphorin and anti-B.
mori arylphorin sera in OupIiN’s immunodiffusion

anti-S. ¢. ricini anti-B. mori

Samia cynthia ricini 1.0004-0.022 0.604+0.036
Samia cynthia pryeri 1.0034-0.071 0.682-+40.028
Antheraea yamamai 0.438-+0.014 0.5074+0.046
Antheraea pernyi 0.517-£0.025 0.634+0.026
Dictyoploca japonica 0.599+0.021 0.496 4-0.040
Actias selene 0.5974-0.005 0.5294-0.024
Bombyx mort 0.161+0.022 1.0004+0.075
Bombyx mandarina 0.180+4-0.032 1.1214-0.057
Prismosticta hyalinata 0.376 4-0.005 0.5214-0.006
Pseudandraca gracilis 0.4054-0.000 0.5464-0.020
Oberthueria falcigera 0.430+0.013 0.604-+0.036

Values are expressed at relative values and indicate mean
values+standard errors (n=3 to 6).
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Fig. 3. OucHTERLONY’S double immunodiffusion. Spurs
are seen in the combination of (1, 3), (1, 4), (2, 3)
and (2, 4) but not seen in (1, 2) and (3, 4).

1: Antheraea yamamai, 2: Prismosticta hyalinata,
3: Pseudandraca gracilis, 5: Oberthueria falcigera,
5: anti-S. c. ricini A.
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Fig. 4. Schematic representation of immunoprecipita-
tion lines in OUCHTERLONY’s double immuno-
diffusion. Reaction with anti-S. ¢. ricini aryl-
phorin antiserum. Numbers indicates silkworm
species: 1. Samia cynthia ricini, 2. Samia cynthia pryeri,
3. Antheraea yamamai, 4. Antheraea pernyi, 5. Dictyo-
ploca japonica, 6. Actias selene, 7. Bombyx mori,
8. Bombyx mandarina, 9. Prismosticta hyalinata,
10. Pseudandraca gracilis, 11. Oberthueria falcigera.
Letters “a” and “b” indicate positions of antigens
in immunodiffusion gel.
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Fig. 5. Schematic representation of OUCHTERLONY’S
immunoprecipitation lines. Reaction with anti-
B. mori arylphorin antiserum. See Fig. 2 for details.
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Fig. 6. Hypothetical phylogenetic relationship of the
silkworm species, based on antigenic similarity of
their arylphorins.
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