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Proteins in Lepidoptera.

1. Appearance of Adult Specific Proteins in the Hemolymph of the Silkworm, Bombyx mori.
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Summary

Adult specific proteins, referred to as ASP-I (adult specific protein of slow mobility) and

ASP-1II (adult specific protein of fast mobility) at the pharate adult stage of the silkworm,

Bombyx mori, were detected by polyacrylamide gel electrophoresis.

The adult specific proteins

(ASP-T1 and ASP-II) were defined as a kind of adult hemolymph proteins without sex specificity,

and there was no variation in the respective electrophoretic mobility of ASP-I and of ASP-II

among the forty-one silkworm varieties. tested.
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Fig. 1. Appearance of adult specific proteins referred
to as ASP-I of slow mobility and ASP-]II of
fast mobility at the very pharate adult stage
of the silkworm, Bombyx mori. Eg, egg; V.,
four-day old larvae at the 5th instar; Pj,
five-day old pupae; PhaA, pharate adult just
before adult emergence; A, silkworm moth
just after adult emergence; F, female; M,
male. Arrows indicate the major haemolymph
proteins (MHPs) (Seong, 1985),



Table 1. Distribution of adult specific proteins(ASP-I, ASP-ID) in each silkworm variety derived from

the corresponding geographical origins.

~.._Geographical origins of the
~~___ silkworm varletxes
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Description ~ O —

Chinese
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No. of the silkworm ‘

1t t 15
varieties tested

No. of the silkworm varieties 15
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No. of the silkworm varieties ‘
showing the ASP-II ‘

15
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Fig. 2. Representative appearance of adult specific
proteins in the haemolymph of the very
adults collected from different silkworm var-
jeties which are represented as Jam 109 for
Japanese, SC for European, and Nakdong for
Chinese. Ps, Ps and Ao denote the five-day
old pupae, the eight-day old pupae, and
the very silkworm moth just after adult
emergence, respectively.
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Fig. 3. Detection of variation in the electrophoretic
mobility of the adult specific proteins (ASP-1
and ASP-II) among the silkworm varieties
tested. Cn represents control haemolymph
which contains all samples of A to H. The
abbreviations of A to H exhibit denotement
of the silkworm varieties tested. A, SC; B,
Jam 109; C, SAn; D, Ny E, Cass F, SAsi
G, Nis; H, Cas.

B, DEES RS Bt Jolwgtovt, At
oz BEfd BERMA wE BMREAHS BRXB

o Wi ARAAQ B, W HHEE welx 8l
e uete] WEKREHES Aheh FA B 3
A7) WMBSnEA A HAEC KAEY TK S
B Lk REe] FA 9 A ste] ofwvy EMEK B
e w2t A e Fd RBRRESH
o LB Fo WMLH ekl Ao ERE B
2 o A Eahm govh, o EAHe REtE
Heoll  glol Al Eiié%’ﬁ?iﬁ% iﬂ:%%&’a EEETIE
wegahe ole] WhEt MRy 2 EEEN PRI 7
gk, B & B BE TKRAste BER
R, (LB MR D MR Sol A IR
7t Az ek,



V. # =

el o Aest @Al Al ze] HBSIE  REbEr AME
HAB(ASP-I, ASP-ID9] #, H:H:E4E, SAEH
S W R Aele] PAGE EEXRBIES FIH B
Bash #R,

I Bk &4 <, i, w0 BEEMN = B
BetA @ 27hAY ARE RaBRESH kot
BHEg o, BEBE/F = kEHE ASP-I(Adult
specific protein of slow mobility), w& kE# S ASP-
1I(Adult specific protein of fast mobility) iz 4;¢rslal
ot.

2. DBk SRR EH (ASP-1, ASP-I1)-2- s Bitd:
of o+t

3. HE) A" 2E ol MRSl KA R A
ASP-1 g9 ASP-II7F Bl gl o, SfEfie) SR
2 A5 A %3kt

¢ 2 X R

BEERRE I < ANRRBE R - BTERER T (1960) # f 2 ic s i) B K
HiMoBREA o BRERXE. SEH 29, 197-
202.

Chino, H. and Downer, R.G.H. (1982) Insect hemo-
lymph lipophorin: A mechanism of lipid transport
in insects. Adv. Biophys. 15, 67-92.

Chino, H., Downer, R.G.H, Wyatt, G.R and Gilbert,
L.1I. (1981) Lipophorin, a major class of lipoproteins
of insect hemolymph. Insect Biochem. 11, 491.

Chino, H. K. (1981) Diglyceride-
carrying lipoprotein of hemolymph of locusts and
some insects. J. Lipid Res, 22, 1042-1052,

Chino, H., Murakami, S. and Harashima, K. (1969)

Diglyceride-carrying lipoprotein in insect hemo-

and Kitazawa,

lymph; purification and properties. Biochem. Bio-
phys. Acta 176, 1-26.

FH L - FH AR (1985) KELEILE, pp. 92-129.

HERHE(1987) VoRE U vk g, FEEEBEE 32
(12), 1413-1421.

3 IFRZI1968) WEEICHRB v 1 T BIKIEO O BB
KBEBENE 23, 205-214.

Doira, H and Kawaguchi, Y. (1972) Changes in
haemolymph and egg protein by the castration and
implantation of the ovary in Bombyx mori. J. Fac.
Agric. Kyushu. Univ. 17, 117-125.

L RIEH - Bligs - ERCF(1966) FKEBoME by
SHBCER OB AR B o8k, BEE 35, 435-443.

Gomo, T. (1978) Low molecular weight lipoproteins
in the haemolymph of the silkworm, Bombyx mori:
Inheritance, isolation and some properties. Insect
Biochem. 8, 457-470.

PRk - PIEEAI) KBEorIT ey vt
FTEWEIL. WEe 7 HKR BRI 27, 579-593.

% (1954) REB/EOEIC W5 Fred). &
FEOBRIXB &IV BEHE 23, 304-307.

Hegedorn, H.H. and Kunkel, .G. (1979) Vitellogenin
and Vitellin in insects. Annu, Rev. Entomol. 24,
475-505.

S., Fuji, J.,, Yamada, S.

(1981) Molecular properties and biosynthesis of

Tzumi, and Tomino, S.
major plasma proteins in Bombyx mori, Biochim.
Biophys. Acta 670, 222-229.

Katase, H. and Chino, H. (1982) Transport of the
hydrocarbons by the lipoprotein of insect haemo-
lymph. Biochim. Biophys. Acta 710, 341-348.

Irie, K. and Yamashita, O. (1983) Egg-specific protein
in the silkworm, Bombyxz mori; Purification, pro-
perties, localization and titre changes during oogen-
esis and embryogenesis. Insect Biochem. 13(1), 71~
78.

Nakasone, S., and Kobayashi, M. (1965) Acrylamide
gel electrophoresis of blood protein during the
molting and metamorphosis in the silkworm, Bom-
byx mori L. J. seric. Sci. Japan 34, 257-262.

Ono, S., Nagayama, H. and Shimura, K. (1975) The

occurance and synthesis of female-and egg-specific

proteins in the silkworm, Bombyxr mori. Insect
Biochem. 5, 313-329.
Pan, M.L., Bell, W.]. and Telfer, W.H. (1969)

Vitellogenic blood protein synthesis of insect
fatbody. Science 165, 393-394.

Telfer, W.H. (1954) Immunological studies of insect
metamorphosis II. The role of sex-limited blood
protein in egg formation by the Cecropia silkworm.
J. Gen. Physiol. 37, 539-588.

Telfer and Williams, C.M. (1953) Immunogical stu-
dies of insect metamorphosis. 1. Quantitative and
qualitative changes in the blood proteins of the
Cecropia silkworm. J. Gen. Physiol. 36, 389-413.

Tojo, S., Nagata, M. and Kobayashi, M. (1980)



Storage proteins in the silkworm, Bombyx mori.
Insect Biochem. 10, 289-303.

Seong, S.I., Park, K.E., Nagata, M. and Yoshitake,
N. (1985) Effect of Metamorphosis on the major
hemolymph proteins of the silkworm. Archives of
Insgect Biochemistry and Physiology. 2:91-104.

Wik—1986) ol B Be AbEr P

Rk 28(1) 30-36.

Wyatt, G.R. and Pan, M.L. (1978) Insect plasma
proteins. Annu. Rev. Biochem. 47, 779-817.

FHERE - 2B - A ER(1987) K Ee Vitellogenind]
E Pge. B 29(1) 20-30.



