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In the final larval instar of the blowfly Calliphora vicina the storage protein arylphorin is
stage-specifically and selectively taken up by the fat body cells from the haemolymph. Previously, we
have identified three arylphorin binding proteins (ABP 130, ABP 96, ABP 63) in the membrane fraction
of late larvae and white puparia. Here we demonstrate that all ABPs derive from a single translation
product (ABP 130) that we consider as arylphorin receptor precursor. The appearance of the ABPs is
developmentally regulated throughout the last larval instar. While ABP 130 and ABP 96 appear at day
4, ABP 65 emerges at the end of last larval instar, coinciding with the rise in ecdysteroid titre and the
beginning of arylphorin incorporation. We showed that 20HE induces stage-specifically arylphorin
uptake and is responsible for the transformation of ABP 96 into ABP 65 plus a 30 kDa protein, which

does not bind arylphorin.

Calliphora vicina  Fat body Arylphorin receptor

Ecdysteroids

INTRODUCTION
In the last larval instar the fat body cells of
holometabolous insects produce large amounts of

arylphorins, more generally referred to as hexamerins
(Telfer and Kunkel. 1991) or ‘*storage proteins™.
Arylphorins resemble hexameric proteins with a
molecular mass in the 5 x 107 Da range. These proteins
are rich of aromatic amino acids (aryl groups) and are
thought to act as source for aromatic amino acids for
protein synthesis during metamorphosis (Levenbook and
Bauer, 1984). Arylphorin of the blue blowfly, Calliphora
vicina, is composed of six polypeptides of 759 amino acids
(Naumann and Scheller, 1991). Arylphorin biosynthesis
in C. vicina is stage- and tissue-specifically regulated and
restricted to the fat body (for review. see Scheller et al.,
1990). During the feeding period the fat body cells secret
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arylphorin into the haemolymph, where it accumulates to
high concentration and finally accounts for 80% of total
haemolymph proteins (Sekeris and Scheller, 1977).

The fat body of insect larvae is the principle site for
intermediary metabolism and storage of macromolecules
like lipids. sugars and proteins. In the course of the last
larval instar of holometabolous insects the fat body cells
change their function from synthesis to storage. Preceding
to puparial moult arylphorin biosynthesis ceases and the
protein is specifically reabsorbed by the fat body. At this
stage, electrone-dense granules and coated vesicles were
observed in the fat body cells (Marx, 1983). Later, the
granules and their proteins are hydrolysed to produce the
amino acids needed for the synthesis of adult tissues
(Levenbook and Bauer, 1984; Dean er al., 1985).

During postembryonic insect development ecdysteroid
hormones control differentiation by modulation of a
broad range of biochemical processes. A rise in titre of
20HE is thought to initiate storage protein incorporation
into the fat body. These assumptions are based on
temporal correlation in vivo and on experimental changes
of ecdysteroid level which result in an elevation of
arylphorin incorporation into the larval fat body (Tojo
et al.. 1981; Ueno and Natori, 1982; Ismail and Gupta,
1990). Detailed studies in Sarcophaga peregrina (Ueno
et al., 1983; Ueno and Natori, 1984) showed that storage
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protein incorporation is mediated by a specific receptor
which is activated by 20HE.

In our previous work we characterized the arylphorin
binding sites in the fat body cell membrane of C. vicina.
We identified three arylphorin binding proteins (ABP
130, ABP 96, ABP 65; named according to their molecular
mass) which exhibit a different pattern of appearance
throughout the final larval instar (Burmester and Scheller,
1992). However, we could not decide which of them is the
actual arylphorin receptor, and how the other ABPs
might be involved in the incorporation process.

In this paper we report the identification of ABP 130
as arylphorin receptor precursor from which the other
ABPsderived. Weinvestigate the role of 20HE in the stage
specific incorporation of arylphorin and its influence on
the transformation of the ABPs.

MATERIALS AND METHODS

Animals

Calliphora vicina R.-D. larvae were reared on bovine
meat at 23°C and 65% relative humidity. To synchronize
development the egg deposition was restricted to 30 min.
The third larval instar starts 3 days after egg deposition,
feeding period lasts to day 6 and 1s followed by the
wandering stage. The larvae pupate at day 8, adult flies
hatch at day 18.

Preparation of larval fat bodies and purification of the cell
membranes

Fat bodies were excised under a binocular microscope.
The fat body cell membranes (800-30,000g fraction) were
isolated by the method described earlier (Burmester and
Scheller, 1992).

Antibody preparation

Polyclonal antibodies were raised in rabbits and the
IgGs were purified from the serum by binding to Protein
A-Sepharose (Pharmacia). Specific x-ABP antibodies
were either affinity-purified from IgGs raised against total
fat body proteins with ABPs blotted on nitrocellulose
according to the method described in Cordes et af. (1991),
or, alternatively, by raising antibodies against slices
containing ABP 96 cut out from SDS-polyacrylamide
gels.

Polvacrylamide gel electrophoresis

One-dimensional polyacrylamide gel electrophoresis
was performed under denaturing conditions by the
method of Laemmli (1970) using 6% stacking and 10%
separating gel. Proteins were stained with Coomassie
Brilliant Blue R-250.

Blotting methods

Proteins were separated on SDS-PAGE and trans-
ferred to nitrocellulose at 0.8 mA/cm’. Combined ligand
immunoblotting was carried out as described earlier

(Burmester and Scheller, 1992). Antibody blots were
performed by blocking the filters over night in 5% non-fat
dry milk. 0.3% Tween-20 in TBS (10 mM Tris-HCI, pH
7.4, 140 mM NaCl), and subsequent incubation with
affinity-purified «-ABP antibodies diluted 1:100 in
TBS/1% BSA. As second antibodies goat a-rabbit 1gGs
conjugated with alkaline posphatase (Promega) were
used.

RNA preparation and in vitro translation

Total RNA and poly(A)"-RNA from fat bodies were
extracted as described earlier (Scheller and Karlson,
1977a,b). 5 ug of poly(A)"-RNA was in vitro translated
by nuclease treated rabbit reticulocyte lysate with 40 uCi
[**S]L-methionine using the Promega kit according to the
manufacturer’s instruction. Immunoprecipitation was
performed by incubating the translation assay 1 h with
x-ABP antibodies bound to Protein A-Sepharose. The
translation products were analysed on SDS-PAGE as
described.

Labelling of membrane proteins

Larvae of the desired age received injections of 10 uCi
[**S]L-methionine diluted in sterile insect saline. After 1 h
incubation at room temperature the fat bodies were
dissected, the fat body cell membranes prepared as
described and proteins analysed on SDS-PAGE.

Arviphorin labelling and purification

In vivo labelling of arylphorin was performed by
injecting 5 uCi [*S]L-methionine (1200 Ci/mM, NEN-
DuPont) diluted in sterile insect saline (130 mM NaCl,
SmM KCIl, 1 mM MgCl, 0.l mM CaCl,) into 4dL.
Haemolymph was collected and arylphorin purified as
described previously, 6 h after injection (Burmester and
Scheller, 1992). The specific activity of labelled arylphorin
was 1000-2000 cpm/ug.

In vivo uptake of arylphorin

Calliphora larvae of indicated age were neck-ligated
behind the first third of the body and kept at room
temperature for 24 h. Control larvae were left non-
ligated. 20HE (Calbiochem) was dissolved in 10%
ethanol. 40 ug [*Slarylphorin was injected into the
abdominal part with or without 100 ng 20HE. After the
desired time the fat body was dissected, washed three
times with sterile insect saline, homogenized in 150 ul
insect saline + 0.1% SDS and finally centrifuged at
1000g . The radioactivity of the resulting supernatant was
counted and the protein concentration determined
according to Bradford (1976), the amount of arylphorin
taken up was calculated as ng/mg total fat body protein.

In vitro uptake of arylphorin

Hand-dissected fat bodies of 8dL were incubated with
100 pg [*Slarylphorin in 200 ul Schneider’s medium as
described (Burmester and Scheller, 1992). The nonspecific
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adsorption was determined separately by adding 1 mg
unlabelled arylphorin.

RESULTS

Antibodies to arylphorin binding proteins

Rabbits were immunized with the membrane fraction
from fat body cells of 8dL and the specific antibodies
against the ABPs were affinity-purified from the IgG
fraction. We used ABP blotted on nitrocellulose and
stained with PonceauS to bind the I1gGs; each antibody
batch was prepared separately. By combined ligand
immunoblotting the three ABPs (130, 96 and 65 kDa)
were stained, plus the arylphorin band of about 80 kDa.
The a-ABP antibodies detected all three ABPs in Western
blot, regardless with which of them it was purified (Fig. 1).
An additional protein with a molecular mass of about
85 kDa, just above the arylphorin band, was stained in
most antibody preparations. Antibodies raised to
polyacrylamide gel slices containing ABP 96 discovered
the same bands, and, in addition, a protein with an
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FIGURE 1. Identification of the ABPs by Western and ligand blotting.
100 ug (Coomassie staining and ligand blot) or 50 ug («-ABP IgGs) of
membrane proteins of 8dL were subjected to SDS-PAGE and blotted
on nitrocellulose as described. Lane 1, Coomassie-staining; lane 2,
ligand immunoblotting; lanes 3-5, detection with affinity-purified
antibodies against: 3, x-ABP 130 I1gGs: 4, «-ABP 96 IgGs; 5, 2-ABP 65
IgGs; lane 6 (x-ABP 96 1I), detection with non-affinity purified IgGs
raised in rabbits against ABP 96.
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FIGURE 2. Competition of arylphorin uptake by «-ABP antibodies.
Fat bodies of 8dL were incubated with 100 ug [*S]arylphorin in 200 1
Schneider’s medium. The indicated amount of rabbit a-ABP IgGs (@)
or goat x-rabbit antibodies (QO) were added. After | h incubation at
room temperature the amount of arylphorin taken up was calculated.
Nonspecific adsortion was determined by adding 1 mg unlabelled
arylphorin and sustracted from total uptake. Points (+ SEM) represent
the averages of three animals.

apparent molecular mass of ca 30 kDa. To check whether
the antibodies against the ABPs detect the actual
arylphorin receptor we tested if they could compete with
the uptake of arylphorin in vitro. As depicted in Fig. 2
incorporation of labelled arylphorin could be inhibited by
applying increasing amounts of ABP-IgGs, but not by
non-specific rabbit IgGs.

Three binding proteins, but only a single arylphorin
recepror precursor

In view of the immonological cross-reaction we
suspected that all ABPs might derive from a single
precursor protein. We tested this by iz virro translation of
poly(A)*-RNA from 8dL and subsequent immunopre-
cipitation using pooled affinity-purified a-ABP antibodies
(Fig. 3). In spite of strong labelling of the ABPs in vivo,
by in vitro translation the only protein band with the same
size as an ABP could be discovered in the range of
130 kDa. This band was identified as actual ABP by
immunopreciptation.

Stage- and tissue-specific pattern of the arviphorin binding
proteins

We analysed the pattern of the ABPs throughout the
last larval instar, in pupae, and in adult flies. Examination
by SDS-PAGE demonstrated that the ABPs are clearly
enriched in the membrane fraction (Fig. 4). While ABP 96
and ABP 65, as identified by Western blotting (Fig. 5),
could easily be detected in the Coomassie stained gel, the
ABP 130 band was very faint. Nevertheless, this band is
strongly labelled in vivo (Fig. 4, fluorography), indicating
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that this protein is effectively translated and rapidly
metabolized.

The ABPs emerge in 4dL. when ABP 130 and ABP 96
could be detected (Fig. 5). They remain constant up to day
8 and vanish with the formation of the pupa at day 9.
Neither ABP 130 nor ABP 96 is present in pupae and in
adults, as indicated by Western blotting. In agreement to
the Coomassie staining (Fig. 4) the amount of ABP 130
appears to be slightly higher in SdL. ABP 65 rises in 6dL
and is detectable throughout the end of the last larval
mstar and throughout the pupal stage. ABP 65 is not
present in adults. The intensity of the signals in the lanes
containing the pupal (days 10--16) and adult proteins. and
that of 3dL to early pupa (day 9) are not comparable
because no fat body could be prepared from pupae.
Therefore. total animals without epidermis were used.

We examined whether the ABPs are present in other
tissues besides the fat body. Traces of ABP 96 and
ABP 65 were discovered in the epidermis. in the
contractible muscles beneath the epidermis, and in
the brain. but not in the haemolymph and the salivary
glands (Fig. 6).
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FIGURE 3. Identification of the arylphorin receptor precursor.
Poly(A)~-RNA from 8dL was translated in rirro (1VT), pooled samples
immunoprecipitated with x-ABP antibodies (IPP); for control in viroe
labelled proteins from total fat body of 8dL were used (IVL). The
proteins were subjected to SDS-PAGE and fluorography.

Induction of aryiphorin uptake by ecdysone in vivo

To investigate the influence of the ecdysteroid hormone
on the incorporation process we neck-ligated 6dL. The
ligation of the larvae inhibits the release of ecdysteroids
from the prothoracic glands into the posterior body
region. To allow any remaining 20HE to be metabolized
we kept the larvae for 24 h at room temperature. At day
7,40 pg [PSlarylphorin and 0-500 ng 20HE were injected
into neck-ligated larvae as well as into control larvae,
which were left non-ligated. The radioactivity incorpor-
ated into the fat body was assayed at day 8 (Fig. 7).
Ligated larvae treated with 0-10 ng 20HE showed a
significant reduction of the incorporation, while higher
concentrations (50-500 ng) of 20HE enhance arylphorin
uptake up to the level in non-ligated larvae. In control
larvae 20HE up to 100 ng did not cause any significant
change of arylphorin incorporation, while injection of
500 ng 20HE clearly reduces the amount of arylphorin
taken up. 1000 ng 20HE or more causes the death of most
of the larvae.

To investigate the stage-specific influence of 20HE to
arylphorin incorporation we set up i vive uptake assays
with 4dL, 5dL and 6dL (Fig. 8). Three types of
experiments  were designed: (1) larvae were left
non-ligated and did not receive 20HE: (2) larvae were
ligated, but no 20HE was applied; (3) ligated larvae
received injections of 100 ng 20HE simuitaneously with
the application of the radioactive arylphorin. After
additional 24 h the amount of incorporated arylphorin
was determined; therefore, the larvae are 2 days older as
at the time of ligation. As depicted in Fig. &, ligation of
the larvae caused a reduction of arylphorin uptake in all
three stages, but only in 5dL and 6dL 20HE treatment
significantly stimulates the uptake of arylphorin. In 6dL
the amount incorporated in control larvae and in those
treated with 20HE was nearly the same.
20HE-induced cleavage of the arviphorin receptor

We asked whether the modifications of the normal
20HE-titre by ligation and injection had any effect to the
ABPs. Therefore we repeated the experiments above, but
instead of testing the arylphorin incorporation we
labelled the membrane proteins with [*S]methionine
in vivo (Fig. 9). Some of the neck-ligated larvae received
injections of 100 ng 20HE, and after 0. 2 or 4h an
additional injection of 10 uCi [*S]methionine. The fat
body cell membranes of single larvae were prepared and
subjected to SDS-PAGE 1 h later. No obvious difference
in protein pattern could be observed after staining with
Coomassie Brilliant Blue, but became evident in the
flourography: in control larvae, which were non-ligated
and untreated, all three ABPs were found to be labelled.
Neck-ligation causes the disappearance of ABP 65 and of
another protein of about 30 kDa. No other membrane
protein seems to be affected. When we examined the
labelling pattern immediately after treatment with 20HE
we found no effect, but when the proteins were labelled
2 or 4 h after 20HE-injection ABP 65 and the 30 kDa
protein re-appeared.
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FIGURE 4. Protein and translation pattern in the larval fat body and in the membrane fraction. Fat body and membrane proteins

of staged larvae were prepared and subjected to SDS-PAGE. The proteins were stained with Coomassie Brilliant Blue. On the

left lanes a fluorography of in vivo labelled membrane proteins is given. The numbers indicate the age of the animals. M: protein
marker.

DISCUSSION

Arylphorins and other storage proteins were found in
the larval haemolymph of all lepidoptera and diptera
investigated so far (for review, see Telfer and Kunkel,

1991). At the end of the final larval instar these proteins
are selectively taken up by the fat body cells (Martinet al.,
1971; Ueno and Natori, 1982; Marinotti and de Bianchi,
1986, Burmester and Scheller, 1992). This re-absorption
is probably linked up to the proposed storage function of
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FIGURE §. Stage-specific pattern of arylphorin binding proteins. 50 ug total fat body proteins were separated on SDS-PAGE
and transferred to nitrocellulose as described. The ABPs were detected with affinity-purified «-ABP-antibodies. The numbers
indicate the age of the fly in days after hatching from the egg. A indicates adult flies.
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FIGURE 6. Tissue-specific pattern of arylphorin binding proteins. 50

of the total proteins from fat bodies (F), haemolymph (H). epidermis

(E). muscles beneath the epidermis (M), brains (B) and salivary glands

(S) were analysed by Western blotting using affinity purified x-ABP
1gGs. All tissues were prepared from 8dL.

these proteins. The selective mechanism of protein uptake
requires specific receptors. A storage protein receptor was
identified in the fleshfly S. peregrina (Ueno and Natori,
1984), two other studies described lipoprotein receptors in
lepidopteran larvae (Tsuchida and Wells, 1990; Wang and
Haunerland, 1993).

3500 T

| 1

2500 +—

2000 —

P

1500 t—

Arylphorin incorporated (ng/mg fat body protein)

Ll I

1000 —7/
o/ I 10

20HE injected (ng per larva)

col e
100 1000

FIGURE 7. Effect of increasing concentrations of 20HE on arylphorin

incorporation. 6dL were neck-ligated and left at room temperature for

24 h (@). Larvae used as controls were left non-ligated (O). At day 7

they received injections of increasing amounts of 20HE and 40 ug

[**Slarylphorin. The radioactivity incorporated into the abdominal fat

body was measured 24 h after injection. Points ( + SEM) are calculated
from four animals.
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FIGURE 8. Stage-specific effect of 20HE to arylphorin incorporation
into fat bodies. Larvae of the indicated age (d4L, d5L, d6L) were
neck-ligated as described. After 24 h 100 ng 20HE and 40 pug
{*Slarylphorin were injected, 24 h later the amount of incorporated
radioactivity was measured and the amount of arylphorin taken up was
calculated. C, larvae left non-ligated, no 20HE-injection (=100%); —,
neck-ligated larvae without 20HE-injection; +, neck-ligated larvae
treated with 100 ng 20HE.

Our previous studies (Burmester and Scheller, 1992)
indicate the presence of at least two arylphorin binding
sites in the membranes of larval fat body cells of C. vicina.
Ligand blots using [**I]arylphorin identified only one
faint band of about 100 kDa, which has been proved to
be ABP 96 (data not shown). By employing the more
sensitive method of combined ligand immunoblotting, we
identified three arylphorin binding proteins. All three
ABPs are present in late larvae when arylphorin is taken
up in high amounts, but we could not identify the actual
arylphorin receptor.

Here we demonstrate that ABP 130 is the arylphorin
receptor precursor and the predecessor of the two other,
ABP 96 and ABP 65. This suggestion is based on the
following observations: (1) we prepared specific «-ABP
antibodies by affinity-purification from total x-membrane
1gGs. These antibodies stained all ABPs in Western blot,
regardless by which of the three ABPs they were purified
(Fig. 1). (2) 2-ABP IgGs repressed arylphorin uptake
in vitro, proving that the actual arylphorin receptor is a
membrane-bound ABP (Fig. 2). (3) When poly(A)*-RNA
from fat bodies of 8dL. was translated in vitro, only a
single protein in the range of 130 kDa could be detected
by immunoprecipitation, although at this stage all three
ABPs could be labelled in vivo (Fig. 3). In addition, the
tryptic pattern of all ABPs is quite similar (data not
shown). Northern blot analysis showed a single transcript
(Burmester and Scheller, 1995) and, therefore, confirm
our assumption of a single precursor. In addition, the
rapid transformation (Fig. 4) of ABP 130 support ouridea
of this protein to be the primary translation product.

The transformation of ABP 130 into ABP 96 should
give rise to a 34 kDa protein. However, we do not detect
such a protein in the gels or by Western blotting. This fact
implies that this peptide is rapidly degraded after cleavage
of ABP 130.
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ax-ABP antibodies recognize all three ABPs. and in
addition a protein of about 85 kDa. which might be
protein II, a haemolymph protein that we expect to be
related to arylphorin (Markl et al.. 1992). We do not
know if this staining is due to insufficient purification of
the antibodies or may reflect structural similarities of the
proteins. However, this protein does not bind arylphorin
and can not be precipitated with «-ABP antibodies after
in vitro translation of 8dL poly(A~)-RNA. Therefore, it
1s probably not involved in arylphorin uptake.

The antibodies used for affinity purification were raised
against the native membrane fraction of fat body cells.
The affinity-purified «2-ABP IgGs did not detect the
30 kDa protein, which was shown to derive from ABP 96
and which was recognized by x-ABP 96 antibodies (raised
against ABP 96 purified by SDS-PAGE). Maybe the

FIGURE 9. Effect of 20HE to protein labelling pattern in larval
membranes. Six 6dL were neck-ligated as described and left at room
temperature for 24 h. Three of them received injections 100 ng 20HE
(+), the other three not (— ). After 0, 2 or h, 5 uCi[*S]methionine were
injected into the larvae and kept at room temperature for 1 h. The fat
bodies from the abdominal part were excised and the membrane proteins
prepared as described. At each lane the membrane fraction of a single
fat body was used. A control larva was left non-ligated, 20HE was not
applied (C). (a) Coomassie staining. (b) Fluorography. The arrows on
the right site indicate the position of the affected proteins.
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30 kDa protein is not presented as an effective antigenic
domain in the native ABPs.

In our previous studies we showed by combined ligand
immunoblotting that the appearence of the ABPs is
developmentally regulated (Burmester and Scheller,
1992). In disagreement to the postulation of an arylphorin
receptor precursor, in that experiments ABP 130 could be
detected in 5dL, 7dL and 8dL, but not in 4dL and 6dL.
Re-investigating the stage-specific pattern of the ABPs
with 2-ABP IgGs we found that ABP 130 as well as ABP
96 is present in the fat body from day 4 to day 8 of larval
development. However, the plain presence of ABP 130
and ABP 96 is not sufficient for arylphorin incorporation
(Burmester and Scheller, 1992). ABP 65 rises with the
initiation of arylphorin uptake at day 6 and remains up
to the pupal stage. Obviously, the storage function of
arylphorin is linked up with ABP 65.

While the fat body is the principal site of arylphorin
incorporation and the ABPs were abundant in this tissue,
arylphorin was also detected in other tissues like brain,
epidermis and imaginal disks (Schenkel and Scheller,
1986). We detected traces of ABP 96 and ABP 65 also in
epidermis. muscles and in the brain, indicating that
arylphorin is also incorporated into these tissues by the
same mechanism. As ABP 130 s transformed very rapidly
(Fig. 4), it does not accumulate to detectable
concentrations in tissues other than the fat body. No
ABPs are present in the haecmolymph, proving that the
ABPs are not secreted, as expected for a membrane bound
receptor.

Coinciding with the beginning of the uptake of
arylphorin or other storage proteins at the end of the final
larval instar the titre of the ecdysteroid titre rises
(Koolman, 1980), and some studies proved or even
proposed a correlation between these two events (Collins,
1969; Lepesant er al., 1978; Tojo et al., 1981; Ueno and
Natori, 1982; Ismail and Gupta, 1990). We performed
more detailed studies to demonstrate the dependence to
the applied amount of 20HE and to the age of the larvae,
and we investigated the molecular basis of this process.

When inhibiting ecdysteroid release into the posterior
part of the larvae by neck-ligation, we found arylphorin
incorporation to be significantly reduced. We chose 6dL
for this experiment because we could assay the arylphorin
uptake from day 7 to day 8, when the rate is very high
(Burmester and Scheller, 1992). Treatment with 50—
500 ng 20HE is sufficient to induce arylphorin uptake in
the ligated larvae. Less amounts of 20HE have no
enhancing effect. In control larvae 20HE does not
improve arylphorin incorporation. Therefore, at this
stage an optimum 20HE concentration for arylphorin
uptake already exists in the larvae in vivo.

Furthermore, we calculate from these data that the
larvae take up from day 7 to day 8 about 10% of the
applied [“S]arylphorin in 24 h. Assuming an arylphorin
concentration of 100 mg/ml (Levenbook, 1983) and 4000
cells per fat body (unpublished results) the uptake rate
was estimated to be about 4 x 10°-1 x 10° arylphorin
molecules/cell/s.
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The competence of the fat body to respond to 20HE is
stage-specifically regulated. Only at the end of the larval
instar 20HE enhances arylphorin uptake into ligated
larvae. This indicates that 20HE is necassary for the
induction of incorporation. but 1s not the only factor
which initiates this process.

The appearance ABP 65 and a 30 kDa protein is
regulated by 20HE. Adding up both molecular masses the
result fits well to the apparent molecular weight of APB
96, and both proteins were stained with antibodies raised
against ABP 96. We assume that 20HE is responsible for
the cleavage of ABP 96 into these proteins and that this
process is closely linked to the initiation of arylphorin
incorporation.

Taking our results together we postulate the following
model for ecdysteroid-controlled uptake of arylphorin
into the larval fat body: there is a single ABP gene
which encodes the arylphorin receptor precursor. The
initial translation product (ABP 130) derived from that
gene is rapidly transformed into ABP 96, which may
be either the active arylphorin receptor or another
receptor precursor. By the action of 20HE arylphorin
incorporation is initiated and ABP 96 1s cleaved into ABP
65 plus a 30 kDa non-arylphorin binding protein. ABP 65
might be the actual arylphorin receptor, or a specific
metabolic product formed during the process of
arylphorin uptake. The presence of ABP 65 in pupa
implies that this protein is a component of the arylphorin
storage mechanism.
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