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Screening a genomic library of Drosophila melanogasier DNA with a human firr cDNA probe resulted in the isolation of DNA clones that apparently

belonged to two different DNA regions of the Drosophila genome. Subsequently. corresponding Drosophila cDNA clones were isolated. Nucleotide

szquence analysis indicated that these cDNA clones originated from two different genes. which were called Dfirrl and Dfur2. From overlappirig

Dfurl ¢DNA clones, a composite cDNA could be constructed and analysis of its nucleotide sequence revealed the coding sequence for a protein

of 899 amino acid residues. This protein, designated Dfurinl, exhibited striking sequence homology to human furin and contained the same protein

domains except for the cysteine-rich region. Furthermore, unlike human furin. Dfurinl possessed an extended amino-terminal region in which a
potential transmembrane anchor was prescnt.

Subtilisin-like proprotein processing enzyme: Furin; Dfurin 1: Drosophila mclanogaster

}. INTRODUCTION

Biosynthesis of a variety of bioactive proteins inclu-
ding neuropeptides. peptide hormones and particular
plasma proteins involves endoproteolytic cleavage of
inactive proproteins [1-4]. Initial endoproteolytic cleav-
age most often occurs at the carboxy-terminal side of
paired basic amino acid residues or, less frequently, at
single basic amino acid residues. The involved proces-
sing enzymes remained unknown for long, except for
the Kex2 enzyme of Saccharomyces cerevisiae, which is
a membrane-associated, Ca>*-dependent, subtilisin-like
serine protease with cleavage selectivity for paired basic
amino acid residues (for review see [4]). Recently, howev-
er. a number of mammalian ¢cDNA sequences with
striking sequence similarity to yeast KEX2 have been
described [5-10]. The deduced proteins of these can-
didate processing enzymes are known as furin [6], PC1
[7.9.10] and PC2 [8,9]. The furin protein is encoded by
the fur gene [11.12], which is located immediately
upstream of the fes/fps proto-oncogene in the genome
of a number of species. The deduced amino acid se-
quences of human [6]. mouse [13] and rat [14] furin have
been reported now. In contrast to the somewhat restric-
ted expression pattern of PCI1 and PC2 [7.9]. fur gene
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expression is found in a variety of tissues [13.15] and.
interestingly. it is strongly elevated in a significant per-
centage of primary non-small cell lung carcin~mas but
not in small cell lung carcinomas [15]. Based on compar-
ative nucleotide sequence analysis [5.6] and computer-
assisted molecular modelling [16]. structural features of
furin have been predicted. including a ‘pro’ domain. a
subtilisin-like catalytic domain which is immediately
preceded by a potential (auto)proteolytic cleavage site
(K-R-R-T-K-R).a middle domain, a cysteine-rich region,
a potentiai iransmembrane domain and a cytoplas-
mic domain. In contrast to furin, PC1 and PC2 do not
possess a cysteine-rich region and a hydrophobic region
that could function as a transmembrane anchor [7-10].
A three-dimensional model for the catalytic domain of
furin has also been proposed and it revealed characteris-
tics, that predicted the protein to possess an endoprote-
olytic cleavage selectivity at paired basic residues [16].
Recently, experimental evidence was provided in sup-
port of this as correct cleavage by furin was shown of
the precursor of von Willebrand factor (pro-vWF)
[16.17] and B-nerve growth factor [18]. Similar analysis
of a cleavage mutant of pro-vWF (pro-vWFgiy763).
having the arginine residue adjacent to the proteolytic
cleavage site (R-S-K-R) replaced by glycine (R-S-K-G),
revealed that provWFgly763 is not processed by furin.
Recently, it was shown that PC1 and PC2 also have
proprotein processing activity with selectivity for paired
basic amino acid residies when it was demonstrated
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that they were capable of processing the prohormone
proopiomelanocortin at distinct pairs of basic residues
[19]. Based upon present knowledge of the three pro-
protein processing enzymes, one could tentatively di-
vide them in two subclasses. One consisting of furin, the
other of PC1 and PC2,

As an approach teo define protein structures of furin
that might be functionally relevant, we planned to
search for evolutionary conserved structural features by
comparing the human furin protein to that of a distantly
related species. As second species for such a compara-
tive study, we selected Drosophila melanogaster. Here,
we report about the discovery of two fur-like genes in
Drosophila melanogaster, Dfurl and Dfur2, and the mo-
lecular characterization of a Dfurl cDNA clone that
appeared to contain the complete coding sequences for
a furin-like protein, Dfurinl. Common and different
structural features of human furin and Dfurinl are di-
scussed,

2. MATERIALS AND METHODS

2.1. Moleculur cloning of fur-like genctic sequences of Drosophila
melanogaster

In order to isolate fur-like genetic sequences of Drosophila melano-
guster (Oregon R strain), an EMBL4 phage library of genomic DNA
was screened under highly reduced stringency conditions with the
complete human fur cDNA as molecular probe. The library was kindly
provided by Dr Michael Hoffmann. Hybridization experiments on
nitroceliulose membranes were performed as previously described
[11], except that 35% formamide instead of 50% formamide was used.

2.2, Isolation of fur-like cDNA clones

To isolate fur-like cDNA clones for Drosophila melanogaster, em-
bryonic ¢cDNA libraries were screened under normal hybridization
conditions using subfragments of the fur-like genomic clones. The
embryonic Drosophilu melanogaster (Oregon R strain) libraries (3 to
12hinAgtl0and O to 16 h in Agtl1) were kindly provided by Dr Roei
Nusse and Dr Michael Hoffmann.

2.3. RNA isolation and Northern blot analysis

Drosophila melanogaster (Tubingen strain) embryos (2 to 8 h) were
collected according to the procedure described by Brand and Hennig
[20). Total cellular RNA was isolated from these cmbryos using the
lithium--urea procedure described by Auffray and Rougeon [21]. 15 ug
of total RNA was glyoxylated and size-fractionated on a 1% agarosc
gel and transferred to Hybond-N (procedure as recommended by
Amersham Corp.). For hybridization on nylon membranes the meth-
od of Church and Gilbert {22] was used.

2.4. Nucleotide sequence anulysis

Nucleotide sequences were determined according to the dideoxy
chain termination method using the T7 polymerase sequencing kit of
Pharmacia/LKB. The DNA fragments to be sequenced were subclon-
ed in the pGEM-3Zf(+) vector and sequenced using standard primers
and primers synthesized based upon newly obtained sequences. The
sequences were obtained from both strands and analyzed using the
sequence analysis computer programs Genepro (Riverside Scientific)
and Intelligenetics (IntelliGenetics, Inc.).

3. RESULTS AND DISCUSSION

The objective of this study was to detect and charac-
terize fur-like genetic sequences of Drosophila melano-
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gaster and, by comparison of these to the known human
Sfur gene sequences, to identify evoluticnary conserved
structural features of the protein domains. Such an ap-
proach might reveal protein motifs that are functionally
relevant for the furin-type proprotein processing en-
zymes. As an initial approach to detect fur-like genetic
sequences in genomic DNA of Drosophiia melanogaster.
Southern blot experiments were performed with a 4.3
kpb EcoR1/EcoRI human fur cDNA fragment as mole-
cular probe. This cDNA contained the complete coding
region for human furin. Using hybridization conditions
of highly reduced stringency, as outlined in section 2,
weak hybridization signals were cbserved (data not
shown). Under similar hybridization conditions, a
phage library of genomic DNA of Drosophila melano-
gaster was screened and four hybridizing clones, de-
signated AYZ2-AYZ5, were isolated. Southern blot
analysis of these clones revealed that three of them,
AYZ3-AYZS, contained overlapping inserts. The DNA
inserts of AYZ3-AYZS all contained a 2.! kbp BamHV/
BamHl DNA fragment which hybridized relatively
strongly with the human fur cDNA probe. The DNA
insert of clone AYZ2 appeared to be different, indicating
that it corresponded to another region of the genome of
Drosophila. Tt did not contain the 2.1 kbp BamHl/
BamH1 hybridizing fragment but instead, a 1.2 kbp
EcoRI/Kpnl DNA fragment that hybridized relatively
strongly with the human probe. Nucleotide sequence
data of the 2.1 kpb BamHI/BamHI and the 1.2 kbp
EcoRV/Kpnl fragments were obtained and analysis of
these revealed a certain degree of sequence homology,
as might be expected from the hybridization resuits.
Comparison of the nucleotide sequence of each of the
two fragments to the known human fur cDNA sequence
revealed that parts of both fragments exhibited se-
quence homology (65%) to the human fur region that
encodes the subtilisin-like catalytic domain of furin.
Theseresultssuggested that there are at least two different
genetic regions in the genome of Drasophila melanoga-
ster that contain genetic sequences homologou: to
human fur. We have named these Dfurl and Dfur2,
implicating that the phage clones AYZ3-AYZS5 corre-
spond to Dfurl and clone AYZ2 to Dfur2.

It was tempting to speculate that the Dfurl and Dfur2
sequences belong to fur-like genes of Drosophila and
that these eincode proteins with a subtilisin-like catalvtic
protein domain as in human furin. To find out whether
this was the case, we tried to identify and molecularly
clone such fur-like transcripts. In pilot Northern blot
analysis of mMRNA isolated from embryos of Drosophila
melanogaster, transcripts could be detected both with
Dyurl and Dfur2 probes. These results suggested that
Dfurl and Dfur2 are expressed during early develop-
ment and, therefore, we screened cDNA libraries con-
structed with mRNA of Drosophila embryos. Screening
of the cDNA libraries with a Dfiurl DNA probe resulted
in the isolation of two cDNA clones. With a Dfur2
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TCATCTAACATCCACTTAATTGAAATAGAACATTTGCATCTCAGCC TCACAACCAATATCCCGAGCAACGTGCACAAARACT AT TGGAAAAATCCTAACCCACAATGAAAAACGACGTCG 120
M KNDYV 5
TGCGATGGAGCAGGCAGCCAACTAGCAACACCACTAACAGCAGCAGCAGCAGTAGAAGCGATAGCAACAGCACTCATAAGCACAGAAGCAAAAGCAACAAATTAAATGCTCGACAATTAG 240
VRWSRQPTSHNTTNSSSSSRSDSNSTHEKHRSKSHNEKLNARRIOQL as
GGTCAAATGCTGCCAGAAGTTGTCAGCAAAGATCCTCTGTGGCAACAACAC TAGAAGATGAACAACAAACAATCATTGAATGTRATATAGGAAATTTCAATTTCGATTGCAATTTATTCA 360
GSNAARSCQQRSSVATTLEDEQQTTIIECDTIGNTFHNFDCNLEF es
AAACTAGTTTTTTAACGCAACACAAACAGAAMCGT AGTGGCAAGAGCAGCAGCAAMGT AAGAGCAACAGAAGTAGACCCCTAGCGAAAACGAAAGCGGTGTTTCTGTTAGCTCTGCAAT  4H0
K TS FLTQHKOQEKRSGKSSSKSEKSNRSRPLAKTKAVEFLLALQ 125
TTASTGCCGTAGTTTTTTTATGTAATATTAATGTCGGTT TCGTGRCCGGAAGTGTGRCAACGGCGGCATCATCGGCAGRCGGCTCATCGCCGRCAGCTCCATCATCTGCGCCCTCATCCC 600
F S AV VFLCNTINVGFUVAGSVYVATAASSAGGSSPAAPSSATPSS 16
CGCCCACAGTTGCTGTACCACCGCCRCCGCCACCTTCRTCRGCACTCAAAG TGGATCCAAATGGTCAGTCACCAGTGCTGCCGCCCTACGTTCTCGATTATGAGACGGRGEGCAAGRCCA 720
PPTVAVPPPPPPSSALEKVYDPNG QSPVLPPYVLDYETG® GG« KA A 205
AGCTAACGCCAAACAATGGCAAGT TCGGCCAA TCRGGCAGTTCCGEGAGCAATAACAACCACATCGTCGGACACTATACCCACACCTGGGCGRTGUACATACCAAACGGCGATAATGGCA 340
KLTPNNGEKTFGRQSGSSGSNNNHIVGHYTHTMWAVHIPNGDHNG 245
TGGCCGATGCGGTTGCCAAGGATCACGGATTCGTCAAT T TGGGCAAGATCTTCGATGATCACTACCACTTCGCACATCACAAGGTCTCGAAGCGGTCGC TCTCCCCCGCCACGCATCACC 960
M ADAVAIKDUHGTFUVNLGRKTITFIDDHYHFAHHEKVYSEKRSLSPATHTH 28
AGACTCGCCTGGATGACGACGATCGCG TCCACTGRGCGAAGCAGCAGCGGECCAAGTCGCGATCCARACGGGACT TTATCCRCATGCGACCCTCACGGACCTCCTCGCGAGCCATGTCGA 1080
Q TRLDODDRVYHMWATEK GQQRA AKSRSEKRDTFIIRMRPSRTSSRAMS 325
TGGTGRACGCCATGTCCTTTAACGACTCCAAGTGGCCGCAGATGTGGTATCTGAATCGTGGTGGTGGCCTGRACATGAATGTGATACCCGCC TGRAAGA TGRGCATAACCGRCAAGGREG 1200
M VDO AMSFND S KWPOMMYLNRGGEGGLDMNYIPAWKMGI TS KE, 35
TGGTGETRACAATTCTGGATGATEACCTGRAATCCRATCATCCRRACAT ACAGGATARC T ACGATCCCAAAGCC TCGTACGA TGTGAATAGCCACGACGACRATCCRATGCCGCATTACE 1320
vy ¥y rrtpopo6et ESDHPDIQDONYLDPKASYDVNS®HDDDPMPMY 405
ATATGACSGACTCGAACCECCATGRAACTCOCTGTGCCGCGAGRTGCAGCCACCACCAACAAT TCGTTCTGCGCGGTGRGTAT TGCCTACGGCGCCAGTGTGRGCGRAGTCAGGATEE 1440
o.M I DS NRHGTRCAGEVAATANNSFCAVYVGIAYGASUYV GGV RM 45
TGGACRGAGACGTCACGGATGCGGTTGAGGCACGGTCGC TGTCGCTGAATCCGCAGCACATTGACATATACAGTGCCTCC TGGGGACCCGATGACGATGGCAAGACRBTGRE WALTICG 1550
LD GOV IDAVEARSLSLNPONRIDI Y SASMWEPRPDDDGKT.Y 485
GCGAACTGGCATCGORCGCCT T TATCGAGRGCACAACT AAGGGTCACGGCGGCAAGGGCAGCATCTTCATATGGGCATCGGRCAA TG TGGGCGGRAGCAGGATAAC TGCAACTGCGACG 1680
G E L ASRAFIESGTI KGEGRGGKGS I FIWASGNSGSGREQDNECHNECD 525
GCTACACGAACTCCATCTGGACGCTGTCCATCTCCAGTGCCACGGAGGAGGGCCATGTGCCCTRGTACTCGGAGAAGTGCAGCTCCACGCTGGCCACCACCTACAGCAGCGRCGGGCAGE 1800
G Y T NS I WT LS I 8 SATEEGHVPMWYSEKCSSTLATTYSS66Q 565
GCGAGAAGCAGGTGGTCACCACGGACCTGCACCACTCGT GCACTGTCTCCCACACRGGCACCTCRRCRTCRECCCCACTCRCCECTGRCATAGCCGCCC TGRTGCTRCAGTCCAACCAGA 1920
G E KOV VYT TDLHHSCTVSHIGCTSASAPLAASGIAALLVYVLAOQSNLG O 605
ATCTCACCTGGCGCGATCTGCAGCACATTGT TGTGCGCACCGCCAAGCCGECGAACC TTAAGGACCCCAGC TGGTCACGCAATGGGGT GGEBCGECEEGTGAGCCACTCCTTTGACTACG 2040
N LT WRDOLOQHIVVYVRTAKPANLKDPSHWSRNGLYVGRRLYVSHSTFGEY 65
GATTGATGGACGCCGCCGAGA TGGTGCGCRTGGCCCGCAAC TGGAAGGCGGTGCCGGAGCAGCAGCGGTGCGAGAT TAACGC TCCCCATGTCGACAAGG TCATTCCACCTCGTACCCATA 2160
G LMD AAEMYRYARNWEKAYVPEQQRCETINAPHYDKVYIPPRTH 68
TCACCCTGCAACTGACGGTTAATCACTGT CGATCGGTCAAT TACCTGGAGCACGTCCAGGCCAAGAT TACGCTAACGTCGCAGAGACBAGGAGACATTCAGCTCTTTTTGAGGTCTCCOG 2280
1 TLQLTVNHKCRSVNYLEHWKVQAKTITLTSORRGDTIQLFLRS®P 725
CAAACACCAGTGTCACGCTCCTAACUCCTAGRATACATGACAACTCTCGT TCCEGAT TCAATCAATGGCCCTTCATGTCTGTGCACACCTGGGGAGAGTCGCCGCAAGGAAACTGGCAGC 2600
ANTSVTLLTPRIHDNSRSGFNQWPFMSUYHTWGETGSPQGNUWQ 765
TGGAGATCCACAACGAGGGTCGCTATATGGCACAAATCACACAATGGGATATGATAT TCTACGGCACCGAAACGCCCGCCCAACCCGATGACGTGGCCAATCCCAGCCAGTCGAACCAGT 2520
LEIHNEGRYMAQI TQWDMIFYGTETSPAQPDDVANSPSQSNAOQ 805
TCAATCTGTACGGCAACGATATGGCCCACAATGACGTCGAGTACGAT TCCACCGGCCAGTGRAGGAATATGCAGCAGCAATATCCTTTTCCTTTCCAGG TGAGCRAGGTGGGCATGACCC 2640
FNLVYGNDMAHNDVYVEVYDSTGQWRNMQQQVYPFPFQVGEVGMT 815
GAGATCACAGCAACACCGCCGCGTGCCTTAAG TGGAGCGATCGCAAGTGCTTAGRTTTGTCCTTACTCTTTTT TATGATCATGCAAGTCTTCTTTCTAAACTTTAAACATGCCAACGACA 2760
RDHSNTAACLIKMWSDRKG CLGL S L L FFMIMQVFFLNFKHAND 885
ACAACAACAAGAACAAAAACAACA T TATCAAATGCAT TAGATAAT T TAGTAACAAATGACGGT AAAANAAAAGAAAAGARAATCGGCAACAGCAAAGAAACARAA TTGAACTGTGTAAAG 2880
NNNKNKNNTIIKCTIR® 899
2915

AACGAAAAACCGAAATGAGATGAAAAGCGAACAAA

Fig. 1. Nucleotide sequence of 4 Dfirl cDNA and the predicted amino acid sequence of Dfurinl. Numbering of the amino acid residues and the

nucleotides is indicated at the end of each line. Potential transmembrane domains in the amino- and carboxy-terminal region of the deduced protein

are underlined by solid lines. The presumptive subtilisin-like catalytic domain is underlined by a broken line. Essential amino acid residues of the
active site of it are D (372), H (413) and S (587) and the oxyanion hole N (514).

probe. a single cDNA clone was obtained. The nucleo-
tide sequence of the DNA inserts of the two Dfurl
cDNA clones was determined. Analysis of these reveal-
ed that the cDNA inserts were overlapping. With the
two overlapping inserts, a composite cDNA could be
constructed and its nucleotide sequence is presented in
Fig. 1. The nucleotide sequence of the Dfirl cDNA of
Drosophila melanogaster will be identified in the EMBL
Data Library under accession number X59384, Within
the overlapping parts of the cDNAs, a difference be-

tween the clones was noticed. The 3-end cDNA clone
lacked 21 nucleotides that were present in the 5-end
clone (nucleotides 2598-2618). These nucleotides corre-
spond to amino acid residues 832-838 in the deduced
protein (Fig. 1). Analysis of the corresponding genomic
sequence revealed in what way this difference could be
explained. The 21 bp appeared to be encoded by the
5'-end of an exon, that has two alternative intron/exon
boundaries. The composite cDNA appeared to consist
of 2915 nucleotides. This is smaller than each of the
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Fig. 2. Northern blot analysis of Dfur] genc expression in embryos

(2-8 h) of Drosophila melanogaster. 15 ug of total RNA was subjected

to agarosc gel electrophoresis as described in section 2 and probed

with the composite Dfurl cDNA clone. Molecular weight markers
(kb) are indicated.

three mRNA species (about 4.0, 4.5 and 6.5 kb) that
were detected with the composite cDNA as molecular
probe in Northern blot analysis of RNA isolated from
embryos of Drosophila melanogaster (Fig. 2). It is possi-
ble that, like the 4.3 kb human fur transcript, the Dfurl |
transcripts also contain a substantial amount of nonco-
ding sequences. However, this fact alone may not ex-
plain the observed size differences of the three Dfurl
mRNAs. The molecular basis for this remains to be
established. Analysis of the nucleotide sequence of the
composite cDNA revealed the complete coding region
for a protein of 899 amino acid residues. This protein
shared a number of characteristics with furin, PC1 and
PC2, the only three mammalian proprotein processing
enzymes presently known, Of these three, the closest
resemblance seemed to exist with furin, as discussed
betow, and, therefore, we have named the Drosophila
protein Dfurinl. In Fig. 3, the protein domains in
human furin and Dfurinl are schematically represented.
Dfurin] contained a domain with striking sequence ho-
mology (69%) to the subtilisin-like catalytic domain of
human furin. Compared to human furin, this presump-
tive subtilisin-like catalytic domain appeared to have an
amino-terminal insertion of 17 amino acid residues
(Fig. 3). Furthermore, the protcin also contained a do-
main corresponding to the ‘pro’ domain of human furin
(sequence homology 51%) and one corresponding to the
middle domain (sequence homology 39%). Like human
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pre pro catalytic middie crr  tm cyt

furin : 794 aa
{ow i 8o% {ogow |

Dfurin I:-:_*: BEENWWW\-. 899 aa

Fig. 3. Schematic representation of human furin znd Dfurinl. Corre-

sponding regions in human furin and Dfurinl are connected by dotted

lines and percentages of sequence homology are given. The potential

(auto)proteolytic cleavage sites are indicated by black triangles. The

potentital membrane anchor regions are represented as black boxes.

crr, cysteine-rich region: tm, transmembrane domain: cyt. cytoplasmic
domain.

furin, Dfurin! also had a potential transmembrane do-
main in the carboxy-terminal region of the protein and
a potential cleavage site (R-S-K-R) (Fig. 1, aa 306-309)
for (auto)processing immediately upstream of its pre-
sumptive catalytic domain. However, unlike human
furin, the deduced protein had no cysteine-rich region.
Furthermore, it possessed an extended amino-terminal
region with a hydrophobic region that might function
as a transmembrane anchor. In that respect it resembles
the product of the sevenless gene of Drosophila [23]. In
Table I, the amino acid sequence homologies between
the ‘pro’, the subtilisin-like catalytic and the middle
domain of Dfurinl and those of human furin, and the
two other mammalian subtilisin-like proprotein proces-
sing enzymes are summarized. These data point towards
a somewhat stronger homology of the Drosophila pro-
tein to human furin than to PC! or PC2. Furthermore,
unlike PC1 and PC2, Dfurinl possesses a potential trans-
membrane anchor in its carboxy-terminal region. How-
ever, like PCl and PC2, Dfurinl does not have a
cysteine-rich region. The question remains whether
Dfurinl indeed has proprotein processing activity with
specificity for paired basic amino acid residues. If this
can be demonstrated. the observed substrate preference
of it might further resolve the question as to which of
the two subclasses Dfurin]l might belong.

The nuzleotide sequence of the single cDNA clone
that was isolated with the Dfir2 probe was also determin-
ed (data not shown). Analysis of reading frames reveal-
ed that this clone was incomplete. Comparison of the

Table 1

Amino acid sequenee homologics between protein domains of Dfu-
rinl, Dfurin2, human furin, mouse PC1 and human PC2

Dfurinl
‘Pro’ domain  Catalytic  Middle domain
domain
Furin (human) S1% 69% 9%
PC1 (mouse) 42% 59% 34%
PC2 (human) 33% 51% 37%
Dfurin2 46% 62%: :
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deduced partial amino acid sequence to human furin
and Dfurinl sequences revealed that it was homologous
to the ‘pro’ domain, the subtilisin-like catalytic domain
and part of the middle domain as found in Dfurinl and
human furin (see also Table I). Furthermore, it appear-
ed that, like in Dfurinl, there were also coding sequen-
ces for a potential amino-terminal anchor region up-
stream of the ‘pro’ domain. Finally, a potential cleavage
site (R-R-K-R) for (auto)processing was also preceding
the subtilisin-like catalytic domain. These data strongly
suggested that, in addition to Dfurinl, another furin-
like protein (Dfurin2) is expressed during early develop-
ment of Drosophila melanogaster embryos.

In conclusion, the results of our studies suggest that
Drosophila melanogaster possesses at least two fur-like
genes, Dfurl and Dfur2, the products of which structur-
ally resemble the mammalian subtilisin-like proprotein
processing enzyme furin and may be involved in pro-
protein processing during Drosophila embryogenesis.
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