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Biochemical Studies on the Major Hemolymph Proteins (MHPs)

of the Silkworm, Bombyx mori

Su Il Seong

Department of Biology, Suwon College

Summary

Polyacrylamide gel electrophoresis and autoradiography were applied to investigate the develop-

mental profiles of the major hemplymph proteins (MHPs) and their biosynthesis. In addition,

some biochemical methods were also used to isolate and purify the MHPs. The obtained results

are summarized as follows.

1. MHP-a began to appear from the 2nd day of the fourth-instar larva while MHP-b and -c

were detected first on the 1st day of the fifth-instar larva. All these proteins, however, showed
a drastic increase in concentration at the 2nd day of the fifth-instar larva.

o

MHP-b and -c¢ were synthesized in fat body on early day of the fifth-instar larva, but the

possibility of MHP-a synthesis in fat body was excluded.

Y

MHP-b was isolated and purified by heat-treatment (60°C), gel filtration on Sephadex G-100

and column chromatography on DEAE-cellulose and CM-cellulose. Purified MHP-b showed a
single band on polyacrylamide gel- and SDS-polyacrylamide gel electrophoresis.
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Fig. 1. Profiles of hemolymph proteins of female
silkworm. IV, fourth-instar larva; V, ffth-
instar larva. Number above each electropho-

rogram represents the day of developmental
stage. a, b, ¢ MHP-a, -b, -c.
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Fig. 2. Autoradiograph (right) showing the incor-
poration of “C-leucine into larval (V3),
pupal (P0) and adult (A0) hemolymph
proteins of female silkworm at 3hr. after
isotope treatment. a, b, c: MHP-a, b, c. Left:
electrophorogram of hemolymph proteins.
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Fig. 3. Autoradiograph (right) showing the incorp-
oration of MC-lencine into larval (V3) and
pupal (P0) fat body proteins of female
silkworm at 3hr after isotope treatment. a,
b, c: MHP-a, -b, -c. Left: electrophorogram
of fat body proteins.
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Fig. 4. Electrophorogram showing the stability of
hemolymph proteins over the heat-treatment.
Number above each electrophorogram repre-
sents the degree (°C) of heat-treatment. C:
non-treated hemolymph. 2,b,c: MHP-a, -
b, -c.
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Fig. 5. Chromatography of heat-treated hemolymph
on DEAE-cellulose. A column of DEAE-
cellulose (1.2x10cm) was equilibrated with
0.01M phosphate buffer (pH 8.0). The
column was eluted with the same buffer at
a flow rate of 60ml per hour.
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Fig. 6. Gel filtration on Sephadex G-100 of DEAE-
cellulose fraction. A column of Sephadex
G-100 (2.7x44cm) was equilibrated with
0.01M acetate buffer (pH 6.0). Elution was
performed with the same buffer at a flow
rate of 12ml per hour.
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Fig. 7. Chromatography of Sephadex G-100 fraction

(PII) on CM-cellulose. A column of CM-¥
cellulose (1.2%10cm) was equilibrated with
0.01M acetate buffer (pH 6.0). The column
was eluted with a linear gradient of 0~0.5
M NaCl containing 0.01M acetate buffer

(pH"6.0) at a flow rate of 60ml per hour.
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the purification of MHP-b. a,b,c: MHP-
ab,c
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Fig. 9. SDS-polyacrylamide gel electrophorogram of
purified MHP-b (left) and standard proteins

(right).

14, 400); b,
500); ¢,

lysozyme (molecular
soybean trypsin inhibitor (21,
carbonic anhydrase (31, 000); d,

weight:

ovalbumin (45, 000); e, bovine serum albumin
(66,200); 1, phosphorylase B (92, 500).

Table 1. Purification and protein recovery of MHP-b

Total
Volume > Recovery
Step protein
(ml) (mg) (%)
Hemolymph 2.5 220 100
Heat-treatment 4. 8% 155 70
DEAE-cellulose 45 110 50
fraction
Sephadex G-100 36 27.7 12
fraction
CM-cellulose 30 17.5 8

frection

* Hemolymph (2.5ml) of late fifth-instar larvr was
diluted twice with PBS before heat-treatment.
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