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In the previous study [1993, J. Biochem. (Tokyo) 113, 132-135] we identified PC6, a member of the Kex2 family of processing endoproteases. In

this study, we identified another cDNA encoding an 1soform of PC6, and designated 1t as PC6B and redesignated the originally identified PC6

as PC6A. PC6B had a very large Cys-rich region consisting of 22-times repeats of a Cys-rich motif, and a putative transmembrane domain which

is not present in PC6A. A PC6B transcript was found mainly in the intestine, while PC6A transcripts were in various tissues These results suggest
distinct roles of PC6A and PC6B in endoproteolytic processing of precursor proteins.

cDNA sequence; Intestine; Northern blot analysis; Pro-protein cleavage

1. INTRODUCTION

Production of a variety of eukaryotic regulatory pep-
tides and proteins often involves endoproteolytic proc-
essing of larger, biologically inactive precursor proteins
[1]. Research on processing endoproteases have ad-
vanced with investigation of the Kex2 protease of the
yeast Saccharomyces cerevisiae. It is a Ca**-dependent
serine protease with a bacterial subtilisin-like catalytic
domain, and is responsible for the processing of pro-a-
factor and pro-killer toxin at pairs of basic amino acids
[2]. Recently, a number of Kex2 homologues in higher
eukaryotes have been identified by cDNA cloning (for
review, see [3,4]): in mammals, furin, PC2, PC1/3, PC4,
PACE4, and PC6 [5-15]; and in Drosophila, Dfurinl
and dKLIP-1, which appear to be generated via alterna-
tive splicing of the same primary transcript, and Dfu-
rin2 {16-18]. Northern blot and in situ hybridization
analyses have revealed that the expression of PC2 and
PC1/3 is restricted to neuroendocrine tissues and cell
lines [8-12], and that of PC4 is restricted to spermato-
genic cells [13,19]. By contrast, the transcripts of furin,
PACE4, and PC6 have been detected in a variety of
tissues and cell lines [7,14,15,20].

PC6 is the mammalian Kex2 homologue which we
have most recently identified by ¢cDNA cloning [15].
Although it is expressed ubiquitously, the level of its
expression is highest in gastrointestinal tissues. The PC6
protein deduced from the cDNA sequence shows a high
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similarity to other Kex2-like members in its NH,-termi-
nal half, which is thought to be essential for its endopro-
teolytic activity. On the other hand, the COOH-terminal
half contains a relatively long Cys-rich region which is
highly homologous only to that of PACE4 and Dfurin2.

In the previous study [15], we have isolated 7 (named
B-1 to B-7) and 6 (named I-1 to I-6) cDNA clones of
PC6 from mouse brain and intestine libraries, respec-
tively, and determined the sequence of the B-1 cDNA.
However, during the cloning process of the cDNAs
from the mouse intestine cDNA library, we noticed that
the inserts of two (I-5 and I-6) of the six PC6 cDNA
clones showed restriction patterns which are similar but
not identical to those of the rest of the intestine clones
and of the 7 brain clones. In this study, we characterized
the newly identified PC6 isoform. We tentatively named
the new PC6 isoform as PC6B, and renamed the previ-
ously identified one as PC6A.

2. MATERIALS AND METHODS

2.1. ¢DNA cloning and sequencing of PC6B

Procedures for cloning of PC6 cDNAs from the mouse intestine
cDNA library were described previously [15]. Both strands of the
msert of one (I-6) of the 6 clones, which showed restriction patterns
somewhat different from those of the rest (Fig. 1), were sequenced
using a Sequenase kit (US Biochemical Corp.).

2.2. Northern blot analysis

Five ug of poly(A)* RNAs from mouse intestine and brain were
electrophoresed on an agarose gel and blotted onto a GeneScreenPlus
membrane (Du Pont-New England Nuclear) as described previously
[15]. The blot was hybridized with a **P-labeled cDNA probe specific
for PC6A (the Fokl fragment covering nucleotide residues 2711-2820
of the B-1 ¢cDNA) or PC6B (the Bgl/l fragment covering residues
4.289-4,554 of the I-6 cDNA), or a 5" probe (the NotI-BamHI frag-
ment covering residues 1-380 of the B-1 cDNA) (see Fig. 1), and
washed as described previously [15].
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3. RESULTS AND DISCUSSION

In the previous study [15], we have isolated 7 (B-1 to
B-7) and 6 (I-1 to I-6) cDNA clones of PC6 from mouse
brain and intestine libraries, respectively. Since the in-
serts of all the cDNA clones showed essentially the same
restriction patterns, although their lengths were differ-
ent from each other, we have determined the sequence
of the B-1 ¢cDNA. However, further careful analysis
revealed that the restriction patterns of the I-5 and I-6
cDNAs. which we have neglected in the previous study
since they do not contain the translation initiation
codon, were somewhat different from those of the rest.
Therefore, we determined the entire sequence of the I-6
cDNA, which was longer than the [-5 cDNA.

Fig. 2 shows the 5,208-nucleotide sequence of the 1-6
c¢DNA and the deduced amino acid sequence. The 5'-
terminus of the I-6 cDNA corresponded to the nucleo-
tide residue 1,057 of the B-1 cDNA. The sequence from
the 5’-terminus to the residue 1,645 of the I-6 cDNA was
the same as the corresponding sequence of the B-1
cDNA. We believe that the nucleotide sequence of the
lacking 5'-terminal part of the I-6 cDNA is identical
with that of the B-1 cDNA based on the Northern blot
data (see below). However, the I-6 cDNA showed no
significant homology with the B-1 ¢cDNA from that
point to the 3’-terminus at the nucleotide level. We ten-
tatively designate the protein encoded by the I-6 cDNA
as PC6B and, in consequence, redesignated that en-
coded by the B-1 cDNA as PC6A. These data suggest
that PC6A and PC6B mRNAs are generated via alter-
native splicing of the same primary transcript.

If the lacking 5-terminal sequence of the I-6 cDNA
was identical with that of the B-1 ¢cDNA, the PC6B
protein was assumed to consist of 1,877 amino acids
(Figs. 2 and 3). The unique sequence of the I-6 cDNA
encoded a region of the PC6B protein very rich with Cys
residues, which extended the Cys-rich region about four
times as large as that of PC6A (schematically shown in
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Fig. 3). The Cys-rich region consisted of a 22 times-
repeated stretch of ~50 amino acid residues with a partic-
ular Cys motif. The consensus sequence of the Cys motif
was CX,CX,CX,CX, ,CX,CX . 15CX; <C, and the mo-
tifs were separated from each other by a stretch of 10-16
amino acid residues (Fig. 4: see page 171). In PC6A and
PACE4, five repeats were present, and in Dfurin2, ten
repeats are present (Fig. 4). Furin and dKLIP-1 have
two shortened repeats. Thus. the Cys-rich region of
PC6B is much larger than those of other Kex2 family
members. It is likely that the multiple repeats has been
generated by duplication of the Cys motif unit(s) in gene
evolution. In conclusion, the conservation of the partic-
ular Cys motif in various Kex2-like endoproteases sug-
gest a functional role of the Cys-rich region. The region
could be implicated in stabilization or intracellular lo-
calization of these proteases, since our previous deletion
analysis has shown that the Cys-rich region of furin is
not essential for its endoproteolytic activity [21].

Another structural feature is that PC6B contains a
stretch of hydrophobic amino acids as a putative trans-
membrane domain near the COOH-terminus, like furin,
dKLIP-1, and Dfurin2 (Figs. 2 and 3). No COOH-
terminal hydrophobic stretch is present in PC6A. Re-
cently, it has been shown that furin is localized in the
Golgi compartments as a membrane associate form
[22,23], while PC2 and PC3, neither of which has a
hydrophobic transmembrane anchor, are present in the
post-Golgi compartments [24-26]. Therefore, PC6A
and PC6B might show different intracellular localiza-
tions. Immunocytochemical and/or cell fractionation
analyses will be required to address this issue.

In the previous study [15], we have examined the
distribution of PC6 transcripts by Northern blot analy-
sis of total cellular RNAs from various mouse tissues,
and detected a ~3.5-kb transcript in most of the exam-
ined tissues. By contrast, in the intestine, the other band
of~5.5kbhasbeen foundin addition to the~3.5-kb band.
To examine whether these bands were derived from
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Fig. 1. Schematic representation of PC6A and PC6B ¢cDNA clones The open reading frames in the cDNAs are represented by open boxes The
relative positions of the different cDNA inserts and of the cDNA probes used for Northern blot analysis are indicated. The arrowhead represents
the diverging point of the PC6A and PC6B ¢cDNAs.

166



Volume 327, number 2 FEBS LETTERS July 1993
AACAGCATCTATACCATCTCCATCAGCAGTACGGCCGAAAGTGGAAAGAAACCTTGGTACTTGGAAGAGTGTTCA 15
NS LY T 1S 1S S T A E S 6 K K P OWY L EECS 354
TCTACACTGGCTACAACCTACAGCAGTGGAGAATCCTATGATAAGAAAATAATCACTACTOATCTAAGGCAGCGA 150
$ T L AT T Y S S 6 E S YD KX ! I T T DL R QR 379
TGCACAGACAATCACACTGGAACGTCAGCCTCAGCCCCCATGECTGCTGGAATCATTGCCCTOECCCTAGAAGCE 225
C T D N KW T 6 TR AS AP MAAGIT b ALALEA L0
AATCCOTTTCTGACCTGGAGAGACGTGCAGCATGTTATTGTCAGBACTTCCCETGCEGEACATTTGAACGCTAAT 300
NP E LT WRDV QOHY I VR TSR AGHLNAN 429
GACTGGAAAACCAATGCTOCTGGTTTTAAGGTGAGCCATCTCTATGGATTTGCACTGATGGATGCCEAAGCCATE 375
D W K T N A AGF KV S H LY G F & L M O A E AM 45
GTGATGGAAGCAGAGAAGTOGACAACTGTTCCTCAGCAGCACGTGTETGTGCAAAGCACAGACCCACAAATCAAG 450
VM EAE K WT TV P QO HV CVESTODRQ K 4
ACCATTCGACCAAACAGTGCAGTGCGCTCCATCTACAAAGCCTCAGGCTGCTCGGATAATCCCAACCATCACETC 525
T I RPN S AV R S I Y K ASG ¢S D NP N HH VYV 504
AATTACCTGOAGCATGTAGTTGTGCOTATTACCATCACACACCCACGGAGGGGAGACCTOGCCATCTATCTGACA 600
NY LEH VYV YR IT I THPRSARGE DL AT Y L T 528
TCACCCTCAGBAACCAGATCCCAGCTCTTGGCCAACAGBCTCTTTGATCATTCCATGGAAGGGTTTAAGAACTGE 675
$ P S 6 TR S G L L ANG RLETDHTSMEGTFE K N W 554
GAGTTCATGACTATTCATTGCTGGGGAGAACGEGCTGCTOGGGACTGGGTCCTCOAAGTTTATGATACGCCATCT 750
EF M T I H C WG E R AAGTDWY L EV Y DT P § 579
CAGCTGAGGAACTTCAAGACTCCAGGTAAATTGAAAGAATGGTCCTTAGTCCTCTATGGCACOTCCOTACAGCCA 825
0 L R N F X T P 6 K L X E WS L VLY G TS VP 504
TACTCCCCAACCAACGAGTTTCCCAAAGTGGAACGCTTCCOCTACAGCCGAGTGCAAGACCCCACAGATGACTAC 900
Y $ P T NEF P XV ERTFRYSRVYEDDP T DO Y 629
GOTOCTOAAGATTATGCAGGTCCCTETGACCCTOAATOCAGTGAGETTGGATGTGACGEGCCAGGACCAGATCAC 975
G A E DY AG P CDP ECSE VG CDG P G P D H o §54
TGCAGTGACTOCTTACACTACTACTACAAGCTGAAAAATAACACCAGAATCTETGTCTCCAGETBCCCTCCTOEC 1050
C S D C L H Y Y Y K L & N NT R I CV S SCP PG 679
CACTACCATGCTGACAAGAAGAGGTGCCOGAAGTETGCCCCAAACTOCGAGTCCTGCTTTGOCAGCCATEGTOAT 1125
HY W ADK KR CRIKCAPNTC CESTCTF G SHG D 10
CAGTGCCTCTCCTOTAAATATGGCTACTTCCTGAATGAAGAAACTAGCAGCTGTGTTACTCAGTGCCCTGATGGA 1200
g C L §$CKY &Y F LNEETSSCVIOQOCPDG 729
TCATACGAGGATATCAAGAAAAATGTCTOTGGGAAATGCAGTGAGAACTOCAAGGCATGCATTGGATTTCACAAC 1275
S Y E D I K K NV CG6 K C S ENCK AC I 6 F H N 754
TGCACAGABTGCAAGGGCOGGTTAAGTCTTCAGGGATCCCOCTOTTCOGTCACCTGCGAGGATGEACAGTTCTTC 1350
C T EC K66 L S L Q6 S RCSV ITCEDGLEEF F 779
AATGGTCACGACTGCCAGCCCTOCCATCOCTTCTGTOCTACTTGCTCTOGGGCCGGAGCAGATGOATOTATTAAC 1425
NG HDCOQFPCHBRETCATTCS G AGADG G C | N 804
TGCACCGAGGGOTATGTCATOGAAGAGGGAAGGTGTGTACAAAGTTGTAGTGTGAGCTACTACTTGEACCACTCT 1500
C T E 6 YV M E E G R CV QS C SV S Y Y L DHS 82
TCAGAGGGTGGCTACAAATCCTGCAAGAGATGTGATAACAGCTGTTTGACATGCAATGG6CCAGBATTCAAGAAC 1575
S E 66 Y K S C KR CDNSCLTCNG TP G F K N 854
v
TGTTCCAGCTGCCCCAGTGEATATCTTTTAGACTTAGGAACGTOTCAGATGGGAGCCATCTGCAAGGATEGAGAA 1650
C 8§ S CP S 6 Y LLDLGTCOMGATICKODGE 879

Fig. 2 Nucleotide and predicted amino acid sequences of PC6B The arrowhead represents the diverging point of the PC6A and PC6B cDNAs.
The active site Ser residue is shown in a dark box The potential transmembrane domain and the potential N-glycosylation sites are shadowed and
underlined, respectively. ( Continued on pages 168, 169.)

PC6A or PC6B transcripts and to obtain clearer data,
we here performed analysis of poly(A)” RNAs from
mouse intestine and brain using a PC6A- or PC6B-
specific cDNA fragment, or a 5-terminal fragment as
a probe. As shown in Fig. 5, the PC6A-specific probe
detected ~5.5- and ~3.5-kb bands in the brain. In the
intestine, the other band of ~6.5 kb was also detected.

When hybridized with the PC6B-specific probe, only a
~6.5-kb band was found in the intestine, and no band
was detectable in the brain. In contrast, to our surprise,
very confusing results were obtained using the 5-end
probe which must be able to detect both the PC6A and
PC6B transcripts: while only 2 bands of ~5.5and ~3.5 kb
were detected in the brain, in the intestine 5 bands of
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TACATTGATGACCAAGGCCACTGCCAAACCTGTGAAGCCTCATGTGCCAAGTGCTGGGGACCAACTCAGGGAGAL
Y1 DD Q6 H C QT ¢ ASCAKCWE P T O E D

TGTATCAGCTGCCCCGTAACAAGGOTCTTGEATBATGGTCOCTOTOTTATGAACTETCCTTCLTECAAGTTCOAA
s ¢C?P VvV T RVY L DDGA&CVMKECLCP S WK CE
TTTAAGAAGCAATGCCATCCCTGCCACTACACTTOTCAAGGATGCCAAGGTAGTGGCCCTTCCAACTGCALCTEL
FE X QO CH . CHYTCOG6C Q6 S 6P 5§ N C T8

TGTAGAGCAGACAAGCATGGTCAGGAGLBCTTCCTGTACCACGOOGAATOTCTGGAGAACTECCLTOTGEGCCAT
(R ADKH G QEERFLYHEECTLENCT PV G H

TATCCTGCCAAGGGACACACCTOCCTACCCTOCCCAGACAACTETEAGCTTTGCTACAACCCACACATCTGCAGT
Y P A LG R T CL P C P DN CELLYNPHE LTS

CGATGCATGAGTEGCTATGTCATCATTCCCCCCAACCACACCTOCCAGAAGCTGOAGTGCAGACAAGETGAATTL
RO M S 6 Y vV i L P PN H T COQ KL ECRDOGEF

CAGGATTCTGAGTATGAAGAATGCATGCCCTGTGAGGAAGGATGTCTGGGATGCACTEAGGATGATCCAGGAGLC
e 0 s E Y £ ECMPCEEGCLGECTEDD PG A

TGTACCTCGTGTGCTACAGGATATTACATGTTTGAGCGGCATTGCTATAAAGCCTGTCCTGAGAAGACCTTCGOT
C 78§ ¢C AT 6 Y Y MF ERHCY K ACP E KT F G

GTGAAATGGGAATECAGGGCCTGTGETACTAACTGTOOCABCTOLGACCAACATEAGTGCTACTGOTGTEAGEAG
vV KW EC R ACGST N L6 S L DO K ECLCY W E

GOCTTCTITCTCTCCGBTEGCABCTOTGTGCAGBATTGTGGCCCTOOCTTCCATGOAGACCAAGAGTTGOGAGAR
6 F F L S 668 CV QD CECETPBEFHGDQE L 6 E

TGCAAGCCCTECCACCOAGLLTOTOAGACTTOCACTOGCTCOO6CTACAACCAATECAGLAGCTOTCAAGARGES
C kP CHRACETCT 6 S 6 Y NOCS S COEGS

TTGCAGCTATGECATGECACGTOTCTCTOGTCCACCTOOCCTCAGGTGRAAGGCAAGGACTGOGAATGAAGCCETS
L ¢ L WH G T C L W S T W P° 0V EGKDWNE AV

COCACTGAAAAGCCATCTTTGGTGAGGAGTCTGCTGCAGGATCGACCARAGTOGAAAGTTCAAATCAAAAGAGAT
PTOEKCP S LY RS L LD R R KWKV QLK RD

GCAACGAGCCAGAATCAACCTTOTCACTCTTCTTOTAARACCTGCAATGOATCTCTCTGCOCTTCATETCCCACA
AT S O K C P CH S S C KT C NG 8L CASCPT

GGTATGTACCTGTGGCTGCAGGCCTOTGTTCCTTCCTOTCCCCAAGGCACTTEGCCATCAGTCACCAGTGGCAGE
G MY LWL OACVTYPSCPOGET WP S VI S G S

TGTGAAAAGTGTTCCOAGGACTETETCTCCTELTCCOOTELCBACCTTTOLLAACAGTECLTEAGCLAGCLGGAL
CE K C S EDC VS CS 6 ADLCOOC L S 0P D
AACACTCTGCTTCTCCATGAGGGCAGGTECTACCACAGTTGCCCAGAGOGCTTTTATOCARAAGATGETGTTTGT
NToL L L d E B8 R CYH S CPE G F Y AK DGV C

GAACACTOTAGTTCCOCTTOCAAAACATOCGAAGGARATGCCACCAGCTGTAACTCTTETGAAGBAGACTTCETC
EHC S S P C K T CE 6 N AT S C K S CEGDF VY

CTAGACCATGGGETGTGCTGEAAAACTTGCCCTGAAAAGCACGTEGCCETGEAAGBAGTCTOCAAGCACTGTCCA
LDH &6V WK T CP E XHV AV EGVCKHCP

GAGAGGTGCCAGGACTECATCCACGAGARAACTTGCAAAGAGTGCATGCCTGACTTCTTTCTATACAATGACATG
ERCODC L H E K T C K EC M P D F F LY N DM

TGCCATCRTTCCTOTCCCAAGAGCTTCTACCCTEACATGCOCCABTSTETCCCLTECCACARAAACTETCTEBAG
CH R S C P K § F Y P D MRQC VP CH KN L E

TGCAATGGCCCCAAGGAAGATOACTGTARGBTCTGTGCTEATACTTCTAAGGCTCTCCACAATBBATTBTGLTTS
C N 6 P K £ D5 C X VO ADT S K ALHENEGLC L

Fig 2 contnued { Continued on page 169 }
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~6.5,~5.5,~3.5,~3.0, and ~2.2 kb were detected. Based
on these data, we speculate that: (i) PC6B is encoded by
the ~6.5-kb transcripts detected in the intestine with the
PC6B-specific probe: (i) PC6A is encoded not only by
~5.5-,and ~3.5-kb transcripts in the brain but also by the
~6.5-kb transcript in the intestine with the PC6A-specific
probe (the ~6.5-kb transcript detected using the PC6A
probe may be different from that using the PC6B probe,
since the relative intensity of the ~6.5-kb bands to others

168

observed using the 5° probe is much higher than that
using the PC6A probe and since no ¢cDNA clones en-
coding PC6B was obtained from the brain library); and
(iii)the~3.0-and ~2.2-kb transcripts in the intestine prob-
ably encode PC6 proteins other than PC6A and PC6B.
Thus, alternative splicing of the primary transcript and
the differences in length of the 3’ and/or 5’ untranslated
regions appear to give rise to these multiple transcripts
of PC6. Since our previous [15] and present studies
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GATGAGTGCCCTGAGGGAACCTACAAAGAAGAAGAGAATGATGAATGCAGAGATTGCCCCGAGTCCTBCETGATC
o E C P EG6 T Y KXKEEENDECRDCPESCL I

TGCTCATCAGCTTGGACCTGCCTGGCCTGTCOEGAAGGCTTCACAGTAGTGCATGATGTCTGCACGGCACCCAAG
¢ S §$ AWT CLULACREEGEF TV VHEDV T AP

GAGTGTGCAGCCGTCOAGTACTOOGATEABGECTCCCACAGGTGCCAGCCOTGTCACAAGARATGCTCCCGCTEL
EC A AV EYWDEGSHERCOCOG?PCH LKL S R

TCAGGGCCTTCTGAGGACCAGTOCTATACCTOTCCCAGAGAGACTTTICTTCTCAATACAACCTGTGTSARAGAG
$ 6P S EDOCY T CFRETFELLNENTTCVKE

TGCCCAGAGGGCTACCACACTGACAAGGACAGCCAGCAGTGTGTGCTCTGCCACAGCTCTTGCAGGACCTGCGAA
cC P EGYHTODXDSOOQCY L CHS S CRTCE

GGACCACACAGCATGCAGTGLCTCTCCTGCCOACCTEGCTGOTTTCAACTGGGCAAGGAGTGBCTTGCTGCAATGC
6 P H § M QC L S CRPEWFOQOLGEKECL L

AGGGATGGATATTATOEAGAAAGCACCAGCOOTAGGTGTGAGAAGTGTGACAAGAGCTECAAGTCATGCCGAGET
R D E&E Y Y6 E ST $ 6 R CEKCDKSC XS CRGE

CCACGGCCCACAGACTOCCAGTCTTOCGATACATITTTLTTTICTCCTACGOTCCAAGGGACAGTECCALCECELT
PR *¥TDODCQCSCDTFFF L LRSS K6 QCHRBA

TGCCCTGAGCACTACTATGCAGACCAACACGCCCAGACCTGTGAGAGOTGCCACCCCACTTGTGACAAGTGCAGE
cCPEHKHYY ADOHAQT CERCHPTCDKCS

GGAAAGGAGGCGTGBAGTTGCTTGTCCTOTGTGTGGAGCTACCACCTTCTGAAAGGAATCTGCATCCCAGAATET
6 K £ AW S C L S CVvw S Y H L L6t ¢t e ¢

ATCGTAGGGGAATACAGAGAGGGAAAGGGAGAAAACTTTAACTGTAAAAAATGLCACGAGAGCTGCATOGAATGL
IV 6 8 YR E G K6 ENF K C KK CH TS CMEC

AAGGGTCCAGGCAGCAAGAACTGCACCGOGTGCTCAGCTOGCCTGLTGCTGGACATGGACGACAACLELTRCLTC
K6 7P 6 8 K N C T 6 C S AG L L LD MWDDNRTIECL

CATTGCTGCAATGCCTCCCACTCCCGCAGATCCCAGGACTECTOCGACTGCCAGAGTTCCACAGATGAGTGCATC
H ¢ ¢C N A S H SR BRSOQDCCDCOS ST D EC |

CTTCCAGCCAGGGAGGCTGAGTTTTACGAGCACACCAAGACTGCTCTGCTAGTGACCTCTGGCGCCATGCTATTS
L FAREAEFYEHT KT ALLYT S &AWL L

CTGCTGCTGGGGGCTGCTGCGGTCGTGTGGCGGAAGTCTC”AAGCAGACCTGTGGCAAAGGGGCGGTACG&AAAG
AL TR TA YV B WoR LS RS R P OV OAK G R YOE K

CTGGCAGAACCTACCOTGTCATACTCCTCCTACAGBAGCAGCTATCTTEACGAGGACCAGGTGATTGAGTACAGS
LAE P TV SY S S YRS S Y L DEDQSVY I E YR

GACCGGGACTACGATGAGGACGATGAGGACGACATCOTCTATATGGGCCAAGATGGCACTGTCTACCGGAAGTTC
bR DY DECDDEDD I VY MGELQLDET VYR KCF

AAGTATGGGCTGCTOOATGAGACGGAAGATGATGAGTTGGAGTACGATGATGAGAGCTACTCTTACCAATAAACA
K'Y 6t L0 E T EDDELEY DB DES Y S Y O #

GAGCCCCCTCCCATCTCARACCCACCACCCACCACCCACCTCCCATCOCTTCCTGOTCCCTTCCTORCTCTLAAT
CCTGCTERGAGCTACCAATELATTOOCTOAGETCTOAGTETTTOCTTTTGTCLTTACCTTIGCATCCAACCTGAAT
ATGTAGGGATGCTGGAGTCTOCTGTGCTELTTTTCATTAGCTGAGTGCAATGAACAGATCCTGCAAGGAGAGAAT
TCGAAGGCATTTTCCCCGAGGGTATGTCAAGGGTATTAAATGCAGGAATCTAAAAGAACTAAGATCTGTTGAACA
CTCTAATGTGATTTTTAAAGTGGATGEAGAAGAGGACCTGTAAGGGTTCTGCTTTCAAACTGTAGTTGGAGACTC
ACTCTCATCCCCACAACTGCTACCTTCTAGAATTCTGATATTITGACTAAATAGAGGGGAGATGGAGTACTAGAGA
GTTGTTGEAGCTGCEGTOGGAGETCTCTCCACTTTCAATCOTGGAAAGAAAGARAGAAAGAARAGARAGAAAGAAR
GAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAG

Fig. 2 continued
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identified the PC6 cDNAs corresponding only to the
~3.5- and ~6.5-kb transcripts, further cloning and
sequence analyses will be required to define the molecu-
lar basis for the observed differences among these mul-
tiple transcripts. Our preliminary data suggest that the
~2.2-kb transcript encodes a shorter isoform of PC6
which may be catalytically inactive as is the case with
PACE4.1 [14].

In summary, we conclude from this study that more
than two isoforms of PC6 are present with different
tissue distributions, and are gencrated via alternative
splicing of the same primary transcript. In view of the
differences between PC6A and PC6B in the structure
and in the tissue distribution, their roles in endoprote-
olytic processing of precursor proteins may be different
from each other. They could show different intracellular
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Fig. 3. Schematic representation of protein domains of mouse furin, PC6A and PC6B, human PACE4, and Drosophila dKLIP-1 and Dfurin2. The
arrowhead represents the diverging point of the PC6A and PC6B.
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Fig. 5. Northern blot analysis of mouse intestine and brain poly(A)*
RNAs using a cDNA probe specific for PC6A or PC6B, or a 5’-end
probe. Experimental details are described in Section 2.

localizations and could cleave different substrate pre-
cursors. To address these issues, experiments are under-
way in our laboratory.
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Fig 4. Amino acid alignment of the Cys-rich repeats of mouse furin, PC6A and PC6B, human PACE4, and Drosophila dKLIP-1 and Dfurin2.
Cys residues are shown in dark boxes. Gaps introduced into the alignment are indicated by hyphens.

[21] Hatsuzawa, K., Murakami, K. and Nakayama, K. (1992} J. Bio-

chem. (Tokyo) 111, 296-301.

333, 93-96.

[24] Davidson, H.W., Rhedes, C.J. and Hutton, J.C. (1988) Nature

[22] Bresnahan, P.A., Leduc, R., Thomas, L., Thorner, J., Gibson,
H.L., Brake, A.J,, Barr, P.J. and Thomas, G. (1990) J. Cell Biol.
111, 2851-2859.

[23] Misumi, Y., Oda, K., Fujiwara, T., Takami, N.. Tashiro, K. and
Ikehara, Y, (1991) J. Biol. Chem. 266, 16954-16959.

[25] Christie, D.L.. Batchelor, D.C. and Palmer, D.J. {1991) J. Biol.
Chem. 266, 15679-15683.

[26] Kirchmair, R., Egger, C., Gee, P., Hogue-Angeletti, R.., Fischer-
Colbrie, R., Laslop, A. and Winkler, H. (1992) Neurosci. Lett.
143, 143-145.

171



