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III. In vivo and In vitro Synthesis of Adult Major Haemolymph Protein in the
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Abstract

By in vivo labelling of AMHP using [**S]-methionine, fat body culture and immunological
analysis, it is proved that Bombyx adult fat body synthesizes 18K and 20K subunits of
AMHP and releases them into haemolymph. Also these peptides are assembled to form

native AMHP in the adult haemolymph.

Key words : Bombyx adult fat body, native AMHP, adult haemolymph.

M E

ool glefx] W Aok AE-2 B3 g
Al71ell M= L *3317—1 715& T8k ol
2 oAl ghill A 2= Aokl A (Pan ef al, 1969;
Price, 1973; Tojo et al., 1978, 1980), vitellogenin
(Telfer, 1954; Ono et al., 1975; Wyatt & Pan, 1978),
MHPs(Major hemolymph protein; Seong et al.,
1985; %, 1986; BY 5, 1988), 30K wh¥A(Gamo,
1978; Izumi et al., 1981), ESP(Egg specific protein:
Yamashita, 1986) %! lipophorin(Van der Horst et
al., 1981; Van der Horst et al., 1990; Ryan, 1990;
FEF, 1987, 1993) So] ¥ ux 1 Q)

o)A} zhe Folle] Fo Aloferue) e

119

olv] w2l - gAlslo] o] ¥AbH 4, YRR
el %o] pAshl geEAe B of
30K uh Al vitellogenin, ESP T U5 g
FHzLe] F2Y 2 ¢4 “}‘h’éb 2 olE E}
W 2o} gy elf el A d77F AT 9k
(Izumi and Tomino, 1983; Inagaki e al., 1987;
Mounier and Coulon, 1991; Sato and Yamashita,
1989; Sato & Yamashita, 1991). &3 252 F
Aol S shs} @A el Aot cheko s Ha
= AEA Foha (Adult Major Haemolymph
Protein; AMHP)ol] F-5-3}o] o] chumizlel §-4
ol 3 Felshatd g4 ol dhstod Wyl
QloHRg = 1988; 4 &, 1992),

£ ool AMHPe] 44 7152 79a)

f*l“ﬂ

—v—‘x‘

47
s
o

\4



120 olgE - 4l -

[e]

3t o2 ShIE in vive D in vitrod] AEAE
o] &3ted o] iwiale] N AS FHslglon] o
oz AaE B2 Adchi A Hele] AMHP7] o
DA A=A dste] R3]

Mz Wy

1 BAEE ¥ AR
B gl A FolEES MSA(FH2IX 3
R24e]e], 48 25 AL LFAE

Rlol we} Algshsich.

2. AR CHHAIS| =X

of thilla) A5+ 53 F A3dY o 8UAY o4&
A # 3ko] 3uf=H(W/V) 2] 21712 PBS(pH 8.3)% 713l
glass homogenizer & w43} 12 12,000X gol] 4] 154
7F A2(40) JIRE g AeH S AMEsdT &
¥ oAl A8 —20Ce WE R dad o
Aol H7]9dF R0l AHE-3

Ao F5, Hol7] Y ke Y 343 4
7)ol HA S AFsd T olu ATl vl &
2k 9] phenylthioureas 4 =

).

A4 2] melanosis=
xsteich A" Ao ool e} ke 27
2 Aedaie]stn dod AFAS —20Td
FR4 5 geg unpc} Aol Ar]ds8 AR
AHg-3lkedch

fi ok [0 oF

polyacrylamide gel #7}d-&(Na-
tive-PAGE)- Davis(1964) vh el we} slabd A&
Abgatolom ojwle] BejAe] Fre 7.5%% 3
t}h odFo] ku ¥ AL 7% Z Al £a)8 0.05%
coomassie brilliant blue R-2502.8 137} g 4&+ &
% ZAN 08 F3s) A

SDS-PAGE+ Laemmli(1970), Weber and Os-
born(1969) 5] vl F3lol o Fejde] Frv
15% 2 stk Algsbd el SDS A« HETFk
1% B-mercaptoethanol, 10 mM Tris-HCI s+
(pH 6.8) % 20% glycerol &%ofol 2] 100Co)| 58
29l &}¢l ek o5& Tris-glycine 2+35=4(5 mM Tris,
8 mM glycine, pH 8.3)-% #8343 40 mA<] A HF
F bAIEEq B2 sgdnt Y Fe] Bt AL X
A ol (methanol : glacial acetic acid : water=40:7
:53)ell 104)2F F3F IAHR & g L7t
0.025% coomassie brilliant blue R-250.2.2 12 £}

QAT F Aoz F23) G selc

FAF -

o}

4. Autoradiography

ol vpute] 7R A 10 p Cig) [¥S]-methionine-g-
viake] A 7dakel] Fabated 25Tl 4] 3417 7 2gt
A g AH st 271945S Astsick Aol ot
A gl gtllo] ekgyl AL A2 ARG o] §-3}
Az, AE3tste] wE7)3t ~ 3 (Okamoto3] AF Al
#)2 A4, —85Ce 4] X-ray HE(Hyperd3-MP;
Amersham International Co.)el| 257} % % &

staies.

5. XA o] Z==[ul et

AhA AL e 3kl o) kg el A
2% EznlRldo g 10%7h A 2%3kiL 70% o
B2 582 A2l § Azssdck Axd et
Wog e FaHos AYAE A%, Grace FF
uf oFelof] 4 10 7H25C) wf 4gE F, Ak 2} uf ofe)
< 7b7t Be) A #sle] * 7)ol E = western blot-§
AMae ARgskedch

6. Western blot &4

Native-PAGE = SDS-PAGEe|| s 5-2]lx A
Are] w218 pitrocellulose(NC)ehel] transferd}hel
o] chul 2l 9] transfer& 918 45 60Vl 4 54
7} 83ledh, transfer7} €485 NC2HE 5%9] non-
fat dry milk TTBS $}5-(20 mM Tris, 500 mM
NaCl, 0.05% Tween 20, pH 7.5)°>.% blocking3}d
2w o]oji TTBS 2HZ-Hoflx] 500vh= 3|43
AMHP®] S-ACE 5, 1992)7 147k &3k incu-
bations}sltth o8, NC#& TTBSZ washinggh 3
TTBS= 3,0008] 3]*3F biotinylated goat anti-ra-
bbit antibody el 4 14]7F Eot 22} ghajub-g-S 4]
Zc} 22 AU 5 TTBSe 300005 345
streptavidin-biotinylated alkaline phosphatase co-
mplex®}ol] 147+ E<} incubation¥t ¥ AP color
development $}Zoo g Wt Eo g = 3kgl

< AEssict

ol o] ubgubAlE Aefgiul el A9 wm ol
%, 7] R AEe] 7 A7 Kolgk A o
W e Q82 o 4 Aok 1. o)} e
gAY Aojshale] Solxel sjele Aoy
s el wl i, Bk, A ol
913‘1. Zﬂii, 7—],' "‘%-%—% 7]323 Aga]z_-]] 7]_\.0____/}133:‘4_ 2
R



Fig. 1. Changes of haemolymph proteins during de-
velopmental stages. 2 pl of crude egg extracts and 1 ul
of haemolymph in each developmental stage were
subjected to 7.5% native-PAGE. £, day 3 eggs, E5 day
& eggs, I-V, the first instar larvae to the fourth instar
larvae; V., day 2 larvae at the 5th instar; Vs day 6 larvae
at the bth instar; S, larvae at spinning stage; P. day
4 pupae; Py day 8 pupae; Ao, adult’ Vg, vitellogenin;
Vin, vitellin; ESP, egg specific protein.
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Fig. 2. Native-PAGE and SDS-PAGE patterns of fat body
proteins of female silkworms during the end of pu-
pal-adult development. ab, and ¢ bands indicate
MHP-a, b, and c(Seong et al., 1985). Vg, vitellogenin;
PP corres-ponding pupal stages in days; Ao, aduft;
30K 30K protein in kilodalton; 18K, 18K protein in
kilodalton, 20K, 20K protein in kilodalton; A native-
PAGE; B SDS-PAGE.
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Fig. 3. Labelling profile of Bombyx mori haemolymph
proteins with “S-methionine. The haemolymph was
labeled for 3 hrs with S-methionine. Left 1s non-la-
beled and right is labeled. The arrow shows synthesis
of adult major haemolymph proteinfAMHF). Ao, adult

Ao
Md Fb

AMHP~

Fig. 4. /mmunoblotting of AMHP for proteins extracted
from fat body culture. The proteins were subjected 1o
7.6% native-PAGE. The proteins in the gel were blotted
to nitrocelflulose membrane and then reacted with an-
ubody raised to purified AMHFP. Ao, adult; Fb, protein
extracts from cultured fat body: Md. medium extracted
from fat body culture; AMHP, adult major haemolymph
protein.

o 4] AMHPY] #s1Ao] stelsdci(2¥ 5). 53]
SDS-PAGE 9] 7%= native-PAGE @] 4 3}el= whe]

Fig. 5. /mmunoblotiing of AMHP for proteins extracted
from fat body culture. The proteins were subjected to
15% SDS-PAGE. The antibody was anti-AMHP. 100K
100K protein in kilodafton, 20K, 20K protein in kilo-
dalton, 18K 18K protein in kilodalton.
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