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Initially membrane bound polysomes, microsomes and total cellular polyadenylated RNA were isolated from
developing cotyledons of Vicia faba. The templates were translated in vitro employing the wheat germ system
(polysomes and microsomes) or the rabbit reticulocyte system (poly-A RNA). The translation products were
isolated with antibodies raised against vicilin and legumin and analyzed by SDS-polyacrylamide gel
electrophoresis. Vicilin was synthesized as one major N-terminally extended precursor molecule, with a
molecular weight of about 52,000. The precursor was vectorially discharged through the membrane of the
endoplasmic reticulum in conjunction with removal of the N-terminal extension. Legumin isolated from mature
Vicia faba seeds consists of two subunits which are linked by cystin bridges and have molecular weights of about
36,000 and 20,000, respectively. These two subunits are known to be processed from a precursor molecule of
60,000 molecular weight. Applying antibodies raised against a purified legumin fraction for immunoaffinity
isolation of in vitro translation products from polysomal, microsomal and mRNA templates yielded several
polypeptides. The largest four of the polypeptides occurred in pairs with molecular weights around 51,000 and
60,000, respectively. These and one lower molecular weight polypeptide were co-translationally transported into
the lumen of the endoplasmic reticulum. Hybrid microsomes were reconstituted from Vicia faba stripped
microsomes and initially membrane bound polysomes isolated from barley endosperm. These microsomes
served as an active template for the in vitro synthesis of hordein — the storage protein of barley endosperm.
Furthermore, hordein was vectorially discharged through the Vicia faba microsomal membranes.

Abbreviations: DOC =sodium deoxycholate; DTT = dithiothreitol, HEPES = N-2-hydroxyethyl-piperazine-
N’-2-ethane sulfonic acid; HKM = HEPES-K-Mg acetate buffer (see 2.1); IgG = immunoglobulin G; mol.wt.
= molecular weight; SDS-PAGE =Sodium dodecyisulfate polyacrylamide gel electrophoresis; TCA = tri-
chloroacetic acid.
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1. INTRODUCTION

The mature legume seed contains 20-25%
protein of which 75% is accounted for by the
storage globulins vicilin and legumin. Eleven S
legumin is composed of two subunits, a- and -
legumin with apparent molecular weights of
about 36,000 and 20,000, respectively, whereas
only one subunit with an apparent molecular
weight of 50,000 dominates the 7S vicilin
oligomer. The primary translation product of
legumin messenger RNA is a 60,000 molecular
weight prolegumin containing the covalently
linked a-and B-subunits of legumin (1, 10, 29).
The same applies for soy bean glycinin (24). The
globulins are synthesized in the mesophyll cells
of the developing cotyledons (14, 19, 28), and
stored in protein bodies (31). Ultrastructural
studies performed during the period of storage
protein synthesis reveal a massive development
of the rough endoplasmic reticulum (5, 11, 22).
Electrophoretic analysis of the polypeptides
synthesized in vitro on free and initially mem-
brane bound polysomes from developing Vicia
faba and Phaseolus vulgaris cotyledons reveals
that the globulin storage proteins are preferenti-
ally synthesized on the rough endoplasmic
reticulum (2, 20, 21, 25, 26, 27). Likewise, it
has been found that the storage proteins of the
cereal endosperm — the prolamins — are syn-
thesized on the endoplasmic reticulum (4, 17).
The primary translation products are slightly
larger than the mature prolamin polypeptides
and processing of the precursor molecules to
their final size takes place during their vectorial
discharge into the lumen of the rough endoplas-
mic reticulum (6, 7, 17). An analogous precursor
molecule has been identified for pea vicilin (14).

In order to obtain more information on the
storage protein synthesis and transport in the
developing seeds of Vicia faba, we have isolated
rough microsomes, initially membrane bound
polysomes and polyadenylated mRNA from
immature cotyledons. The isolated templates
were translated in vitro and the synthesized
polypeptides were subsequently isolated by im-
munoaffinity adsorption using antibodies raised
against vicilin and legumin fractions and analyz-
ed by SDS-polyacrylamide gel electrophoresis
(PAGE).

2. MATERIALS AND METHODS
2.1. Chemicals

ATP (disodium salt), GTP (sodium sait),
HEPES, creatinine phosphate (disodium salt),
creatinine kinase (E.C. No. 2.7.3.2.), spermidine
phosphate, a-chymotrypsin, DTT and r-amino
acids were purchased from Sigma Chemicals.
35S-methionine (specific activity approx. 1200
Ci - mmol™!), *H-leucine (specific activity ap-
prox. 130 Ci - mmol™), a rabbit reticulocyte sys-
tem and !“C-methylated protein mixture (5 mCi-
ml~!) were obtained from Radiochemical Cen-
ter, Amersham, U.K. '“C-protein hydrolysate
(1 mCi - mi™!) and '4C-aspartic acid (0.54 mCi/
2.5 ml) were purchased from UVVVR, Czecho-
slovakia. Protein A Sepharose 4 B, Poly (U)
Sepharose 4 B and CNBr-activated Sepharose 4
B were obtained from Pharmacia, Sweden.

HKM buffer A: 20 mm-HEPES, pH 7.6, 100
mMm-K acetate,
50 mMm-Mg acetate, 0.2 M-
sucrose and 2 mM-DTT

HKM buffer B: 20 mM-HEPES, pH 7.6, 100
mM-K acetate,
5 mM-Mg acetate and 2 mm-
DTT

Tris-buffer: 50 mm-Tris-HCl, pH 7.7,
0.15 m-NaCl,
2% Triton X-100, 10 mm-
methionine

2.2. Plant material

Vicia faba L. var. minor, cv. Fribo were
grown under controlled environmental condi-
tions in the phytotron at Gatersleben. Seed
cotyledons were harvested at the stage of active
storage globulin synthesis (32—-36 days after
flowering), immediately frozen in liquid nitro-
gen, and subsequently stored in polyethylene
bags at =70 °C for up to 3 months. Barley spikes
(Hordeum vulgare L.) cv. Bomi were harvested
20 days after fertilisation, frozen in liquid
nitrogen, and stored at —70 °C.

2.3. Polysome isolation

Membrane bound polysomes were detached
from isolated rough microsomes with 1%
Triton X-100 and isolated as described previous-
ly (4).
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2.4. Preparation of rough and stripped
microsomes
Rough microsomes were isolated and stripped
microsome membranes prepared with EDTA as
described previously (7, 8).

2.5. Preparation of polyadenylated mRNA

Poly-A containing RNA was isolated from
immature cotyledons by three times repeated
affinity chromatography on poly-U Sepharose
according to VassarT et al. (30) as described
previously (26).

2.6. Cell-free protein synthesis

In vitro translation of membrane bound
polysomes and rough microsomes was perform-
ed in the wheat germ system (7, 8). A
commercial rabbit reticulocyte lysate derived
system was used for the cell-free protein
synthesis directed by mRNA (2.3 pg RNA/20pl
assay).

2.7. Immunoglobin (IgG) preparation

The procedure for IgG preparation was
essentially the same as described by z. NIEDEN et
al. (23). Rabbits were immunized with purified
preparations of vicilin and legumin (18). The IgG
fraction was isolated by ammonium sulfate
precipitation from pooled antisera with high
titres followed by affinity chromatography on
the appropriate antigen covalently linked to
CNBr-activated Sepharose 4 B (Pharmacia,
Sweden).

Pre-immune IgG for control reactions was
prepared by affinity chromatography on goat
anti-rabbit-IgG covalently linked to Sepharose.

2.8. Immunoaffinity isolation of globulin
polypeptides synthesized in vitro and in
vivo

Globulin polypeptides were isolated by a
modified immunosorbent technique (15) using
specific 1gG against vicilin and legumin, and

Protein A-Sepharose. Aliquots of cell-free trans-

lation assays representing about 1 X 10% com

were adjusted to equal concentrations of wheat

germ extract. The samples were diluted with 50

mMm-Tris/HCl, pH 7.7, containing 2% Triton
X-100, 0.15 m-NaCl and 10 mm-methionine to a
final volume of 600 pl and incubated for | hour
at room temperature to dissolve the membranes.
Undissolved materials were removed by centrifu-
gation (13,000 g, 10 min) and supernatants were
incubated for 30 min with pre-immune IgG
followed by Protein A-Sepharose (30 min).
Vicilin and legumin polypeptides were isolated
from the same supernatant by sequential treat-
ments with the appropriate IgG-preparations and
Protein A-Sepharose for | hour each at room
temperature. Bound proteins were released from
the sorbent by elution under denaturing condi-
tions.

Immunoprecipitation of in vivo labelled glo-
bulin polypeptides was performed using specific
IgG (2 hours, room temperature) and an excess
of goat anti-rabbit IgG (overnight, 4 °C).

2.9. In vivo labelling of globulins

Immature cotyledons from freshly harvested
seeds at the stage of intensive storage globulin
biosynthesis were incubated on Parafilm with 12
uCi/cotyledon of a mixture (3:1, v/v) of 'C-
protein hydrolysate (I mCi - mi~)) and '4C-
aspartic acid (0.54 mCi/2.5 ml) for 20 min up to
1 hour at room temperature. Globulins were
immunoprecipitated (see 2.8) from isolated
microsome fractions after dissolution of the
microsomal membranes with 0.1 M-phosphate
buffer, pH 7.0, 0.5 M-NaCl, 0.5% DOCand 1 %
Triton X-100.

2.10. SDS-PAGE and fluorography of in vitro
synthesized polypeptides

Electrophoresis was performed under denatur-
ing conditions in 12.5% polyacrylamide gels
according to Laemmui (16). The gels were
prepared for fluorography by 20 min incubation
in 1 M-sodium salicylate as described by CHAM-
BERLAIN (9) and exposed to RP Royal X-Omat
film (Kodak) at =70 °C for 1-10 days, and then
developed.
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3. RESULTS
3.1. Isolation and characterization of
membrane bound polysomes and rough
microsomes

Fractionation of crude organelle preparations,
ie. 37,000 x g pellets on a discontinuous
sucrose gradient resulted in three distinct bands
at the interfaces of 0.2 M —1.5m (band I), 1.5 M
~1.75 (band II), and 1.75 M — 2.26 M (band III)-
sucrose, respectively. The upper faint band (I)
consisted mainly of small, possibly dictyosome-
derived vesicles and of small amounts of
microsomes, whereas ribosome studded mem-
brane vesicles were abundant in the fraction
banding at the 1.5 M — 1.75 M sucrose interface
(band II). Rough membrane fractions obtained
from band II by puncturing the centrifuge tube
with a hypodermic needle exhibited a A0/ A 250
ratio of 1.23, compared to a ratio of 1.8 obtained
for purified polysomes.

Figure 1. Crossed immunoelectrophoresis of crude
globulin extracts with purified IgG preparations,
directed against vicilin (a) and legumin (b). Single
precipitation arcs are observed.
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Figure 2. SDS-polyacrylamide gel electrophoresis of
vicilin polypeptides synthesized in vitro using either
35S-methionine (tracks 1-3) or 3H-leucine as the
protein label (tracks 4-5).

Cell free protein synthesis, isolation by immunoaf-
finity, SDS-polyacrylamide gel electrophoresis and
fluorography were as described under Materials and
Methods (2.6, 2.8, 2.10). The templates were as
foliows: Initially membrane bound polysomes in
tracks | and 4, poly-A mRNA in track 2 and rough
microsomes in tracks 3 and 5. Arrows indicate the
difference in apparent molecular weight between
vicilin synthesized with 35S8-methionine which labels
only the N-terminal of the precursor and vicilin
synthesized with 3H-leucine which labels also in the
non-precursor part of the molecule. Compare tracks
1 to 3 with 4 and 5. Track 6 contains protein markers
with molecular weights X 10-3 as indicated.

3.2. Characterization of the anti-vicilin and
anti-legumin preparations
The immunoglobulin preparations were isolat-
ed by ammonium sulfate precipitation, followed
by immunoaffinity chromatography (see Materi-
als and Methods, 2.7). Their specificity was
analyzed by crossed immunoelectrophoresis,
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Figure 3. SDS-polyacrylamide gel electrophoresis of
polypeptides synthesized in vitro using either 33S-
methionine (tracks 2 and 3) or 3H-leucine (tracks 4
and 5) as the protein label and isolated by antibodies
raised against legumin.

The templates were as follows: Initially membrane
bound polysomes in track 4, poly-A mRNA in track
2 and rough microsomes in tracks 3 and 5. Track 1
contains molecular weight markers with molecular
weights X 10-3 as indicated. For further details see
2.6, 2.8 and 2.10 under Materials and Methods.

using crude globulin fractions in the first
dimension. Single precipitation arcs were ob-
tained for both vicilin and legumin antibodies
(Figure 1).
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Figure 4. SDS-polyacrylamide gel electrophoresis of
polypeptides synthesized in vitro using either 3H-
leucine (tracks 1 and 3) or 35S-methionine (tracks 2
and 4) and isolated with antibodies raised against
legumin.

The templates were as follows: Initially membrane
bound polysomes (tracks 1 and 2) and microsomes
(tracks 3 and 4). Track 5 contains molecular weight
markers ( X 10-3).

e

3.3. Cell-free protein synthesis

A 20-33 fold stimulation over the wheat
germ control was obtained with rough microso-
mes and detached polysomes as the templates.
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Polyadenylated mRNA stimulated the rabbit
reticulocyte system approximately 25 fold.

3.4. Translation products on initially
membrane bound polysomes, microsomes
and polyadenylated mRNA

Figures 2 and 3 depict the polypeptides
synthesized by the three different templates. The
two sets of polypeptides were isolated sequenti-
ally with antibodies raised against vicilin (Figure
2) and legumin (Figures 3 and 4) from the same
reaction mixture. The specific polypeptide pat-
terns obtained after SDS-polyacrylamide gel
electrophoresis were independent of the order by
which the immunoaffinity isolation was perform-
ed. Vicilin was synthesized in vitro on mRNA
templates as one major polypeptide with an
apparent molecular weight of 52,000, and minor
components with molecular weights around
60,000 to 70,000 and 30,000 (Figure 2, track 2).
The 52,000 mol.wt. vicilin polypeptide was the
predominant translation product also of initially
membrane bound polysomes, when 35S-methio-
nine was the protein label (Figure 2, track 1).
Only a very weak fluorographic image could be
detected in the 52,000 mol.wt. region on the
original fluorogram, when an attempt was made
to label microsomal translation products with
35S-methionine (Figure 2, track 3). Translation
of microsomes with 3H-leucine as the label
resulted, however, in a more prominent vicilin
polypeptide with a molecular weight of 50,000
(Figure 2, track 5), which is identical to the
molecular weight of the major translation
product from initially membrane bound polyso-
mes, employing 3H-leucine (Figure 2, track 4).
Thus the major translation product labelled with
radioactive leucine was always significantly
smaller than that visualised with radioactive
methionine. A similar relationship could be
deduced for the 68,000 mol.wt. translation
product (Figure 2, track 2) and the 66,000
mol.wt. polysomal translation product (Figure 2,
track 4).

The antibodies raised against a legumin
fraction isolated from the translation products a
number of polypeptides ranging from 62,000 to
15,000 in apparent molecular weight. The
62,000 mol.wt. polypeptide is considered to
correspond to the 60,000 mol.wt. prolegumin

identified by Croy et al. (10). Using 3S-
methionine the mRNA product (Figure 3, track
2), the microsome product (Figure 3, track 3,
Figure 4, track 4) and the polysome product
(Figure 4, track 2) of this polypeptide have the
same electrophoretic mobility (62,000 mol.wt.).
Using *H-leucine the polysome product (Figure
3, track 4, Figure 4, track 1) and the microsome
product (Figure 3, track 5, Figure 4, track 3) of
the largest polypeptide appear as a double band
with molecular weights of 62,000 and 60,000,
the latter being more prominent than the former.
The 60,000 mol.wt. band is also observed, when
3H-leucine is used for labelling the mRNA
translation product.

The above described situation applies also to
the prominent translation product pair with
apparent molecular weights of 53,000 and
51,000. The nature of the translation products
with apparent molecular weights of 15,000 to
40,000 recognized by the antibody preparation
remains for the time being unknown.

3.5. In vivo biosynthesis of vicilin and legumin
polypeptides

Rough microsomes were isolated after in vivo
labelling of immature cotyledons with a !4C-
amino acid mixture in order to investigate the
molecular composition of globulin polypeptides
synthesized inside the cell. SDS-polyacrylamide
gel electrophoresis and fluorography of anti-
vicilin immunoprecipitated polypeptides extract-
ed from microsome preparations (Figure 5,
track 1) revealed that the cotyledons synthesized
one major polypeptide with a molecular weight
of approximately 50,000 corresponding to the
major polypeptide translated in vitro (Figure 2).
One additional polypeptide with a molecular
weight of 57,000 was also immunoprecipitated.
Whether this polypeptide corresponds to any of
the in vitro translation products cannot be
decided, as is the case with the lower molecular
weight bands. The pattern of in vivo labelled
polypeptides which could be isolated from
microsomal preparations with antibodies raised
against a legumin fraction is presented in Figure
5, track 2. Among them can be recognized the a-
and f-subunits consisting of several bands
around a molecular weight of 36,000 and
22,000, respectively. Two prominent bands with
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Figure 5. SDS-polyacrylamide gel electrophoresis of
in vivo synthesized vicilin and legumin related
polypeptides.

Immature cotyledons were incubated with 14C
labelled amino acids. Vicilin and legumin polypepti-
des were immunoprecipitated from isolated detergent
solubilized microsomes prior to electrophoresis (see
Materials and Methods 2.8 and 2.9). Track I:
unreduced vicilin, track 2: legumin reduced with -
mercaptoethanol prior to electrophoresis. The band
with the highest molecular weight is considered to be
the 60,000 mol.wt. legumin precursor identified by
Croy et al. (10). a and B mark the positions of the
36,000 and 20,000 mol.wt. legumin subunits,
respectively. Two additional reduced globulins with
apparent molecular weights around 55,000 and
45,000 were isolated by the antibodies from the
microsomal extracts. The distortion of the gel is due
to the presence of high amounts of unlabelled reduced
18G.

approximate molecular weights of 60,000 and
55,000 are present and could correspond to the
polypeptides of this size labelied in the in vitro
translation experiments (Figures 3 and 4). An
additional heavy band of unknown composition

is present at the lower end of the bulge caused by
the accumulation of reduced IgG chains.

3.6. Transfer of in vitro synthesized globulin
polypeptides into the lumen of the
endoplasmic reticulum

Initially membrane bound polysomes and
microsomes, isolated from developing cotyle-
dons of Vicia faba, were translated in vitro and
posttranslationally treated with trypsin for 30
min at room temperature in the presence or
absence of 1% Triton X-100 (Figure 6). The
trypsin treatment resulted in a complete diges-
tion of the polysomal products, whereas the
vicilin polypeptides and the legumin related
polypeptides synthesized on the microsomai
membrane, were quite inaccessible to proteolytic
attack (Figure 6, tracks 3 and 6). This protection
was lost upon solubilisation of the endoplasmic
reticulum membrane with detergent (Figure 6,
tracks 2 and 5).

3.7. Reconstitution of functional hybrid rough
microsomes from barley polyribosomes and
stripped microsomes from Vicia faba
cotyledons

It has been shown earlier that the storage

proteins of the barley endosperm — the hordeins
— are vectorially discharged into the lumen of the
endoplasmic reticulum (7, 8). Hordein polypepti-
des, synthesized in vitro on rough microsomes,
are protected from chymotryptic digestion by the
microsomal membrane (Figure 7, track 2).
When initially membrane bound polysomes,
isolated from barley endosperm were combined
with stripped microsomes from Vicia faba
cotyledons and used to program the protein
synthesizing system based on wheat germ extract
functional microsomes were formed, and a
fraction of the synthesized hordein polypeptides
were protected from proteolysis by the Vicia
faba membranes (Figure 7, track 3), indicating
interspecies reconstitution of functional rough
microsomes. If the reconstituted microsomes
were treated with Triton X-100 the synthesized
polypeptides became accessible to chymotrypsin
digestion.

Carlsberg Res. Commun. Vol. 46, p. 383-393, 1981 389



E. WEBER et al.: In vitro synthesized Vicia faba proteins

1 2 3 4 5 6

~— .

N

g p-e

i

Figure 6. SDS-polyacrylamide gel electrophoresis of
vicilin and legumin polypeptides synthesized in vitro
with rough microsomes and polysomes as templates.

Cell-free protein synthesis was performed with
rough microsomes and polysomes isolated from
immature Vicia faba cotyledons. Vicilin and legumin
polypeptides, remaining after 30 min trypsin treat-
ment (40 pg - mi-! assay) in the presence or absence
of 1% Triton X-100 were immunoaffinity isolated
after enzyme inactivation using an excess of trypsin
inhibitor. Immunoaffinity isolation, electrophoresis
and fluorography were performed as described under
Materials and Methods (2.8, 2.10). The fluorogram
shows translation products after the following
treatments:

390

Tryp- Triton

Track Template IgG sin  X-100

1 membrane bound
polysomes
rough microsomes
rough microsomes
4 membrane bound
polysomes
5 rough microsomes
6 rough microsomes

anti vicilin = — -
anti vicilin ~ + +
anti vicilin ~ + -

w N

anti legumin - -
anti legumin  + +
anti legumin  + -

Figure 7. SDS-polyacrylamide gel electrophoresis of
55% isopropano! soluble in vitro translation pro-
ducts of rough microsomes reconstituted from Vicia
faba stripped microsomes and barley membrane
bound polysomes.

Cell free translation was also performed with
rough microsomes and polysomes prepared from 20
day old Bomi barley endosperms. The 55% isopro-
panol soluble translation products remaining after 2
hours chymotrypsin treatment at 2 °C were analyzed
by electrophoresis and fluorography as described
under Materials and Methods (2.10). The fluorogram
shows translation products of barley rough microso-
mes (track 2), reconstituted rough hybrid microsomes
(track 3) and barley polysomes (track 4), all post-
translationally treated with chymotrypsin. Track 1
contains in vivo labelled authentic hordein and track
S molecular weight markers.
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4. DISCUSSION
4.1. Cell free synthesis of Vicia faba vicilin

PUCHEL et al. (26) translated free and initially
membrane bound polysomes, isolated from
developing cotyledons of Vicia faba in vitro and
found that legumin and vicilin were preferenti-
ally synthesized on the membrane bound polyso-
mes. Vicilin was also detected as a translation
product in an in vitro system programmed by
polyadenylated mRNA (1). This paper shows
that vicilin is synthesized as a major precursor
polypeptide of about 52,000 molecular weight.
The vicilin precursor was labelled intensively
with 35S-methionine when membrane bound
polysomes and mRNA were employed as the
template (Figure 2, tracks 1 and 2), even though
vicilin is known to be devoid of sulfur containing
amino acids (3). If 35S-methionine is only
incorporated as the N-terminal amino acid in the
vicilin precursor, we would expect the polypep-
tide, which has been vectorially discharged into
the lumen of the endoplasmic reticulum and
there lost its N-terminal signal peptide not to be
labelled significantly. This is brought out by the
deficiency in methionine labelling in the transla-
tion product of rough microsomes (Figure 2,
track 3). On the other hand with 3H-leucine
considerable label could be incorporated into the
translation product of the rough microsomes
(Figure 2, track 5). This product as well as the
product of polysomes labelled with leucine (Fig-
ure 2, track 4) displayed a lower molecular
weight of 50,000 corresponding thus in size to
native vicilin. The position of the single methio-
nine as the N-terminal amino acid in the vicilin
polypeptide obtained from mRNA could thus be
exploited to establish the precursor product
relationship between the primary translation
product and the 3H-leucine labelled microsomal
translation product. It was also established that
the 3H-leucine labelled translation product of
mRNA had the previcilin molecular weight of
52,000. The fact that 3H-leucine labelled previci-
lin is not recognizable as translation product of
polysomes (Figure 2, track 4), is most likely
explained by a poor reinitiation in the wheat
germ system.

4.2. Cell free synthesis of Vicia faba legumin
Pea, and Vicia faba legumin is synthesized as

a precursor polypeptide with an approximate
molecular weight of 60,000 (I, 10, 12). This
precursor qualifies for the name prolegumin
since it is subsequently cleaved proteolytically
into separate a- and B-legumin subunits (10).
Croy et al. demonstrated that the cleavage of the
prolegumin is not a cotranslational event, since
significant amounts of the precursor were
present in extracts prepared from developing pea
seeds. The antibody preparation used in this
study reacted with in vitro translation products
having an apparent molecular weight of 62,000
and 60,000 which can be considered as prolegu-
mins. However, it was not possible to establish a
precursor-product relationship between the
62,000 and 60,000 mol.wt. polypeptides. The
antibodies reacted also with several in vitro
translation products of lower molecular weights.
The analysis of in vivo synthesized polypeptides
with the same antibody preparation identified
newly synthesized a- and $-legumin subunits,
the putative prolegumin of 60,000 mol.wt. as
well as several other polypeptides. While superfi-
cial relationships in size between these in vitro
and in vivo synthesized polypeptides can be
intimated, no decisive conclusions can be drawn.

4.3. Reconstitution of functional hybrid
microsomes from Vicia faba stripped
microsomes and barley endosperm
polysomes

HicGINs and SpenNcer (14) showed that

addition of dog or pea microsomal membranes
during translation of pea polysomal RNA in
vitro, resulted in processing of the vicilin
precursor to authentic vicilin. We report here the
reconstitution of functional rough microsomes
from Vicia faba stripped microsomal membra-
nes and initially membrane bound polysomes,
isolated from barley endosperm. Figure 7 reveals
that the reconstituted hybrid microsomes synthe-
size barley endosperm storage protein, and
discharge it through the endoplasmic reticulum
membrane obtained from Vicia faba seeds.
Whether these results taken together with the
data obtained by HiGGiNs and SPENCER (14)
signify an evolutionary conserved apparatus for
the initial steps in the transport mechanism for
plant storage proteins and animal secretory
protein remains to be substantiated by further
experiments.
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