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Abstract

The gene encoding mouse protein C inhibitor (mPCI) was isolated and its nucleotide sequence determined. Alignment of the
genomic sequence with that of a cDNA obtained from mouse testis revealed that the mPCI gene (like the human counterpart) is
composed of five exons and four introns with highly conserved exon/intron boundaries. It encodes a pre-polypeptide of 405 amino
acids, which shows 63% identity with human PCI (hPCI). The putative reactive site is identical to that of hPCI from PS5 to P3’,
suggesting a similar protease specificity. Also the putative heparin binding sites and ‘hinge’ regions are highly homologous in

mouse and hPCI.
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1. Introduction

Serpins (serine protease inhibitors) are a family of
glycoproteins that inactivate serine proteases by forming
stable, enzymatically inactive 1:1 enzyme-inhibitor com-
plexes (for review, see Harper and Carrell, 1994). A
serpin with a so far undefined biological role is the
heparin binding serpin protein C inhibitor (PCI).
Human PCI (hPCI) is synthesized in several organs
(Laurell et al., 1992; Radtke et al., 1994) and is present
in plasma and other body fluids and secretions ( Laurell
et al., 1992); the highest concentrations are found in
seminal plasma (Laurell et al., 1992). In vitro hPCI has
been shown to be a non-specific serpin inhibiting a
variety of proteases involved in hemostasis (for review,
see Geiger, 1988; Suzuki et al., 1989). Furthermore,
hPCl also inhibits trypsin (Suzuki et al., 1984), chymot-
rypsin (Suzuki et al., 1984), tissue kallikrein (Ecke et al.,
1992), prostate-specific antigen (Christensson and Lilja,
1994) and the sperm protease acrosin (Hermans et al.,
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1994; Zheng et al., 1994). There are several indications
that PCI interacts with some of its in vitro target
proteases in vivo as well (Espafia and Griffin, 1989;
Geiger et al., 1989; Christensson and Lilja, 1994).
However, at present the precise biological role of PCI
is not known. In this study we cloned and sequenced
the gene encoding mouse PCI (mPCI). We show that
the deduced protein (especially as far as functionally
important sites are concerned) is highly homologous to
the human counterpart,

2. Experimental and discussion

2.1, Cloning strategy and restriction mapping of the
mPClI gene

A mouse liver genomic DNA library was screened by
plague hybridization with a ~#PCI DNA probe. In about
300000 phages two independent positive clones
(AEMBLI50 and AEMBLI135) were identified. These
phage clones were isolated, purified and characterized
by restriction digestion with BamHI, HindIll, BgllI,
Pstl, Kpnl and EcoRI, followed by Southern blot analy-
sis (Southern, 1975). Five BamHI fragments of 4.6, 3.7,
1.6, 1.2 and 0.7 kb were subcloned into pUCI19 to yield
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Fig. 1. Physical map of the mPCI gene and subcloning strategy. Mapping of several restriction enzymes for genomic DNA is shown. Connecting
lines between the cDNA and genomic DNA maps define corresponding sequences. In the genomic sequence exons are indicated by letters (I-V),
introns by numbers (1-4). Untranslated regions are shown as plain boxes, coding regions as hatched boxes, and the signal peptide as a filled box.
The ATG initiation codon and the TGA stop codon are indicated. The phage clones (A EMBLI35 and AEMBLI50), the five BamHI subclones
(135/150 Baml, 135 Bam2, 150 Bam2, 135 BamS and 135/150 Bam6) the Hind111/BamHI fragment (/50 Hind/Bam), all generated genomic subclones,
and the PCR amplification product (PCI G1) are shown in the lower part of the figure. Broken lines in the subclones 135 Bam2 and 150 Hind/Bam
indicate regions that have not been sequenced. In the upper part of the figure the PCR-amplified cDNA subclones (PCI CI-PCI C4) and the
BamHI/EcoRI fragment are shown. Methods: Preparation of a human PCI DNA probe: Using human PCI sequence data obtained from EMBL
Data Bank (accession numbers M64880-M64884, Meijers and Chung, 1991), this probe was derived from a PCR product from genomic DNA of
human umbilical vein endothelial cells. Working under standard conditions (Sambrook et al., 1989) PCR was carried out using a sense primer
consisting of bases 7988-8018 and an antisense primer representing the reverse complement of bases 8545-8578. Amplification was performed for
30 cycles as follows: 94°C (1 min) denaturation, 55°C (2 min) annealing, 72°C (3 min) extension with an additional 5-min prolongation of the
extension step in the last cycle. Isolation of genomic clones: A mouse liver (Balb/C) SP6/T7 genomic library in AEMBL3 (Clontech, Palo Alto, CA,
USA) was screened with the human PCI DNA probe, which had been radioactively labelled using a random prime DNA labeling kit
(Boehringer-Mannheim, Mannheim, Germany). Approximately 300 000 phages were screened by the plaque hybridization technique (Benton and
Davis, 1977; Woo, 1979). Positive clones were plaque purified, and phage DNA was prepared (Blattner et al., 1977). Clones AEMBLI35 and
AEMBLI50 were chosen for further analysis. Cloning of mouse PCI ¢cDNA: cDNA fragments were amplified from a prepared mouse testis cDNA
and from a purchased Agtll mouse testis cDNA library (Clontech). Using 7.2uM Oligo-dT primer with an adapter
(5-TGCAGATCTAGAATTCAAGC(dT,,)-3'), 1 ug of total RNA from mouse testis (Chomezynski and Sacchi, 1987) was reverse transcribed into
single-stranded ¢cDNA with 75 U AMV reverse transcriptase (Boehringer-Mannheim). Amplification of the 3'-end of the cDNA by modified RACE
method: PCR was performed using 0.4 uM of a nonspecific primer antisense to the adapter and 0.4 pM of a gene-specific sense primer located in
exon 2 (bases 1072-1089). Using 5 ul of the cDNA mixture obtained as described above and 2.5 U Cetus Tag DNA polymerase (Perkin-Elmer
Cetus, Foster City, CA, USA), PCR was performed for 30 cycles as follows: denaturation, 94°C (30 s); annealing, 52°C (30 s); extension, 72°C
(45 s) with an additional 7-min prolongation of the extension step in the last cycle. A second PCR, with a nested gene-specific sense primer in
exon 111 (bases 2164-2183), was used. The PCR reaction generated a 1.2-kb fragment (PCI CI). Amplification of the 5'-end of the cDNA by a
modified RACE method: Using 10U T4 RNA ligase (New England Biolabs, Beverly, MA, USA) the anchor (PO;-CACGAATT
CACTATCGATTCTGGAACCTT CAGAGG-NH,) was ligated with the 5-end of the first-strand cDNA obtained by reverse transcription of
testis RNA (Tessier et al., 1986). PCR was performed using 0.2uM of the anchor primer 5-CTGGTTCGGCCCACCTCTG
AAGGTTCCAGAATCGATAG-3" and 0.2 uM of a gene-specific antisense primer located in exon V (reverse complement of bases 4102-4121).
Amplification was performed for 35 cycles using 2U Cetus Tag polymerase (Perkin-Elmer Cetus) as follows: 94°C (45 s) denaturation, 57°C
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clones 135/150 Baml, 135 Bam2, 135 Bam5, 150 Bam?2,
and 135/150 Bamé, respectively, as well as a 3.0-kb
Hindlll/BamHI fragment to result in clone 750
Hind/Bam. For DNA sequencing, further restriction
enzyme fragments of these clones were subcloned into
pUCI19. These genomic clones and subclones are shown
in Fig. 1. The phage clones AEMBLI150 and AEMBLI135
were overlapping from a HindIII site (corresponding to
the 5"-end of clone 150 Hind/Bam) through two nucleo-
tides beyond a Bg/Il site in intron 4 (610 bp downstream
of the exon IV/intron 4 boundary). These are about
9500 overlapping basepairs. Neither clone AEMBLI150
nor clone AEMBLI35 provided sequence information
on exon V. In order to obtain information on the
missing exon and on the exon/intron boundaries, mPCI
c¢DNA was cloned. Total RNA from mouse testis was
reverse transcribed and amplified using a modified
RACE-PCR technique. On the 3’-end one second-round
PCR product (PCI CI, 1.2 kb, from base 2164 in exon
IIT to base 5038 in exon V) and on the 5-end two
second-round PCR products (PCI C2, 599 bp, from base
719 in exon II to base 2183 in exon III; PCI C3, 494 bp,
from base 72 in exon I to base 984 in exon II) were
amplified. Alignment with an APCI cDNA suggested
that clone PCI C3 did not cover the 5-end of the PCI
mRNA. Therefore a further 5-extended fragment (PCI
C4, 289 bp, from base 1 in exon I to base 706 in exon
IT) was amplified from a commercial mouse testis cDNA
library using a specific antisense primer in exon II and
a sense primer complementary to the adjacent phage
sequence. The complete mPCI cDNA is covered by
these four clones (Fig. 1). The base numbering is accord-
ing to Fig. 2. In order to obtain the mPCI nucleotide
sequence not present in the genomic clones AEMBL 135
and AEMBLI50, and in order to identify the intron 4/
exon V boundary, a genomic DNA fragment spanning
from exon III to exon V was PCR amplified using
information from the cDNA sequence (PCI CI). Using
a sense primer in exon III and an antisense primer in
exon V a 1958-bp fragment was amplified from mouse
spleen genomic DNA (clone PCI GI in Fig. 1).

2.2. Nucleotide sequence analysis and organization of
the mPCI gene

All clones were sequenced across their entire length,
with the exception of clones /50 Hind/Bam and 135
Bam2, which were partially sequenced. The nucleotide
sequence of the mPCI gene and the translated amino
acid sequence are shown in Fig. 2. The gene (transcrip-
tion start site to polyadenylation site) is 5038 bp long.
Alignment of the genomic sequence with that of the
cDNA revealed sequence identity with the exception of
base 1130, which was a G in the genomic DNA and an
A in the cDNA. mPCI consists (as does its human
counterpart) of five exons, interrupted by four introns
of 417, 866, 312 and 1318 bp in length; the exon/intron
boundaries observe the GT-AG rule. The mPCI gene
encodes a pre-polypeptide of 405 amino acid residues.
When the complete amino acid sequence deduced from
the cDNA sequence was searched against the SwissProt
and PDB databases with the BLAST program (Altschul
et al., 1990), it was found to exhibit the highest homol-
ogy to hPCI (63% sequence identity) followed by mouse
a;-antichymotrypsin-like protein (46% sequence iden-
tity) and mouse contrapsin-related protein (42%
sequence identity).

Exon I (111 bp) contains the putative transcription
initiation site and 5-untranslated sequence. Exon II
(626 bp) contains the translation start codon ATG and
encodes the amino-terminal portion of the pre-polypep-
tide (residues 1-204). Exon III (271 bp) encodes amino
acid residues 205-295, exon IV (148 bp) encodes amino
acid residues 296-344. Exon V (969 bp) encodes the
carboxy-terminal amino acid residues 345-405 and con-
tains the TGA stop codon and 783 bp 3'-untranslated
sequence. mPCI has one potential N-glycosylation site
(Asn?*"-11e2*%-Ser?*°) and one potential O-glycosylation
site (Ser>"2-Ala’"3-Arg®’*-Pro3"%), as compared to three
N- and two O-glycosylation sites in hPCI (Suzuki et al.,
1987). The putative reactive site, as determined by
alignment with hPCI, is encoded by exon V with the
P1-P1’ residues being Arg*’*-Ser®’?. The amino acid

(45 s) annealing, 72°C (2 min) extension and with an additional 7-min prolongation of the extension step in the last cycle. A second PCR, with a
nested gene-specific primer located in exon III (reverse complement of bases 2164—2183) was subsequently performed. The amplification product
was 599 bp long and was denominated PCI C2. Another product was amplified using the same anchor primer and a gene-specific antisense primer
in exon III (reverse complement of bases 2164-2183) for the first PCR. For the second PCR a nested gene-specific antisense primer in exon II
(reverse complement of bases 966-983) was used. The PCR reaction generated a 494-bp amplification product (PCI C3). Amplification of the 5'-end
of a eDNA from a ;gtll library: To obtain further 5-extended sequence information of PCI cDNA, a Agtl1 library prepared from mouse testis
mRNA was used (Clontech). PCR was performed using 0.2 uM of a gene-specific primer located in exon II (reverse complement of bases 967-984)
and 0.2pM of a primer specific for a Agtll sequence either located 5' of the insert (5-ATCGAGCTCGAGATCTAGATTGGTGG
CGACGACTCC-3') or located 3’ of the insert (S-TATTATTGTCGACTGCAGACCAACTGGTAATGG-3'). PCR was performed as described
above. A second PCR, with a nested gene-specific primer in exon Il (reverse complement of bases 689-706) was performed. The PCR reaction
generated a 289-bp fragment (PCI C4). PCR amplification of a genomic DNA fragment (PCI Gl) covering the intron 4/exon V boundary: Mouse
(Balb/C) spleen genomic DNA was isolated (Sambrook et al., 1989); PCR was performed using 1 U rTth Tag DNA polymerase (Perkin-Elmer
Cetus) and the following sense and antisense primers: the sense primer was located in exon 1II (bases 2164-2183) and the antisense primer in exon
V (reverse complement of bases 4102-4128). The conditions were as follows: denaturation, 95°C (5 min); annealing, 56°C (3 min); and extension,
72°C (3 min) for 30 cycles and with an additional 7-min prolongation of the extension step in the last cycle. The PCR product was denominated
PCI G1.
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CCTCCIITGTCTAGAAGGAGATACAACGATAAGCAGAGCGCTCAAAGAGACTTATGITITIGTGAGGGATGCTTTAATTGGTITTATACCATGGGGTICTICTTAATGAATATCCAGETTAAGTTACATAAACCACGGTACT ~3977
CTTTACAAAACAGAC TAACAAACAAACACAAACACCAAAAACCACCTTCCTAAAGATGGTTIGCCAACCACTTGATIGCTTTCATCCTGATGAGGTCATTTGCCAATATGGAAGCAGGCCACATGGTTGCTATTCAAAAGE 3837
AACTCTTCCTAAGCAAGAGTTGAATCACATATAACATTTTGTAGCAGATTAAGATTAACTGTGTGTIGTACCTTTYTAACTATCAACATITTGTTACAGATYTTITTAAACCATACLCCCAAATTTICTAAATCCTGAGAL ~3697
AAGCTTYACAGCGTAGITTTAAGAGAAGAGCAAGAGAAGAGAGGAGAAGAGAGAGGAAGAGAAGAGAGAGGAGGGAAGGGGACAGGTGGACCAAGGGATGGGGCAAGGGAGAACTGGAGTGCATGGCTGCAATAGCAGGE -3557
TTATATAGGAATTGGAAACTGGGGGAAGGGAATCAAAACCCAAGGGATGGCAGAAGTGAGL LGAGAGGAGCCACAGGTACAGAGTCAGCCTGGCCACTTGGCCTGGTGTACAGCATETACTTTTGTACGCTAATAGGTACCA 3417
CAGGCTCAACAGCTCCCTCCYTCTCATCATTTAAAAGCCAGATGAGTTCCTGAATGTCTAAGAGACTCTTATTTTITTCCCTGAACTGATAAATGTCTCCTAGCTTAACCAAAAGAATTATAAACTGAAGATTCCAATCAC ~3277
AATACTGAGTGGGTGATGGAGGATGCCAAAGGGGTTGAATTATGTGCAGTARATCTGGTICACCTCAGAAGGGGAATCTCCACAGTCAGAGAGAGAACAATTGATACAGGCAATTTAGAAGCGTCTCCCGTITCACTTIGACT -3137
AGAAGGATCCCCAAGCCAAGYAACATGTAGGGAAAGTTAATATAAGCAGTGAGCLCAGGCATAAAAGGGTGYCCATTITATAGTTGTCTCTCTTYTTCAAATGTCCCATAGATGATTTTATTGCCCAGGTCCGYGRCTAA ~2997
CAGCAATGGGGCAGTTGAGTCTTTTTTCCTGGAGACACTGTAATGAGTCAGTTAGAGGGTTCTAGGAAATTAACTTTATCCAGACCAGGTAGGCATCTCTAGGACAAGTGGAAACAGAATCTCAGGCCATCCCTCTAGAG -2857
GCACAGAGTTCTACAGAACTGTIGGYTATACACCCAAGGGAATCATTCTGAAGTCCAGGGCCGATTTCATTIGTTTACTGGAAATAAGTCCCACACAGTGGGGGTACCTTACAGGTGATTACAGGCTGGAAAATTCAAGGGA 2717
TGGGTGAACTGATGATATTTGAAAAACTGTACATCACTTTITCAGATGAGATGGGGACATTCTTATTIGACCTGCIGGCGACAGACAAATAGAAATAAGGTGATGGCCCAAATGTAGGCAAAGAGAGCAGTGCAGEGCTGCE <2577
ACGCTCTCCGGTAGAGTCAGCTTGACAGGC TGAGGCTTGAAAGCTACTCACGAGGCAAAAGAGTTTCACGGAAACTCACTCCTGGAGTGCGTTAGTCCAGTGTATGGATCCACGTGETCTCTTTTAGTATTIACCCTATTA -2437
[AAGTGCCTYTTAAGATTGAATTCYGGCATAGCTAAAGCCAGTGTTCCAAGATCCCAGAAGCCGCTGAGTTTAGAATCC TGTGAGAAAGCAGCAAGGAAGTTTAACCTATTCAGTAACTAATTAATCAYTACAATAGACG -2297
GAGCCAGTGGCTCAACTGGTC TGCAGAAAGAGCTGGGAATCTCACTGAGATAGAAATCTTTAGTACAGGC TACATTGCATACCAAAGCAGGTTGGTATACCTCTGACAACGGAGATTCTCCAGATAAGAATTTAGCAAGG <2157
C(TAGGAAITYAGGGGTCVGTGACAIYGCAYIAIIEI?ﬁAGCC(1CCCAAGAGCAGAACCCCCYGGYGCYATYAACAC1AAAGYGYGAAAYTCYTGCCYCTCATTAGGCYGATCCTAGGCAGGACTGCTTAYCTYTATTG -2017
TEBACATTTACCTGGTTCCTGCAATTCCTTTTGAAGTCATTCCTITGYGTTYTATCTGGTAAACTTCAATGTACCTTGCCTGATGTGACTTCCAAACCCTTGTATTCTICTGTACTATAAAAAGTCYGATGCTCGACCTGA -1877
CAATACATTCAGATTCTACACAACCTCTCCTGTIGTGCATCTGTICTGTCAATTCATCCAAAGCTTITGCCCACTTGCGACTAGAGACCCGYTCLACGCAGACACAGGGACCCAGAGGGTCTTCGGCACAGGGCCTCCLATGA -1737
GAGGC&CE(AG#AGGTCACIGGICIGATYYTTYTTTTAG(TAIIAIGFAATAT1YIGGCACCCACAYAAYTTIAAATAAAYC1YAATTYGACAACCT1TAYYTYAAAYYGCYAATCYCAAGCCTIACAAAATTYAGTTTY -1597
ATGTATATTATCTTTABATCTFATCCCTTTTATACTITAAATAATGTACTCAGAACTTTGTAACTTATAACCCTTTTAATTTTATATAGCTCATATCTCAATATATCCACCTCAATTTTITATGTAAATTATTATTITATIA -1457
ABATAATTTATTTICTGTATATATAAAT T TTCATCAAAATATTTTTTACCTCATAGCTTTTATAYTTTAATACCATAACTTITTATCTTITATGCYATTTTYACTTTTTAAATAACATGTAAAATAACTTTATTITTATAACA '1317
TTYTTCTATTTTTTTTAATATCATGAGACCTTITAATAGTCATGTAGATAAACCTCCTTYTTCGTTITYTAATGTAAAACTGGTTGGGAAAGAGTTTTCAGAGCAGTTATCTCTCAGGCAAAGGCGGGTCAATGATEGACT -1177
GYTGTGCCTAGGAGACTGGGCTCTTTGTAGTCTGAACCTGGGTTCTGAAATCTGTCCAGCCACTGTTGTGAGTTTTGACTGTGTCCTCAACATGCACACACACACACACACACACACACACACACACACACACACACACA ~1037
CCACATAGGCCC TCACCCCACAACCCCTATACCTATCCTGTACTGGGGAGAAATC TAGCAAAACCAAGCAGGCTGTTTGTTAGGGTAAGGATGCTGAAGTTTAGCFCTCCATGATAGCTGGTTCCTGGIGGTTGTGGAGE ~ 897
TGGACAGACTCACTCATCTTTAAGGAGCTGCCAGCAGGAGTTTGACCATGTTCTGGCGGGTATATGGACAGCACAAACTGGACTTIGTTTTTITCTATCTTCGGGGGCAGTGGTGCACAAGAGGTGGGGAGCAGGCLTGGGE = 757
GGCTGGGAAGTAAGGGTAATGGGATACATTGICARATTCCCAAATAACCAATAGCAATATTATGTTAAGAAGACAACTTTACTATCTTTTGTITCACTCTTGAAGYTTCTACCCCYTTCTTICAGGTGGTCTCTCTGGGAT = 617
ACTTTTTAATTITTAAATTTCTCTATGTGTTATGGCCATATTTACTCTTTITTICTICATATTCAGGCGTCCCTGTTTAGTCACTACTIGACTTGGACGATACAGTCATTTTITITTITTGTAACAAAGCCGAGGGGGGAGRTRG = 477
GATCAGGAGGCCATAAGCTAGAGAAGATACAGTTAGGGATCAGGAAGTCCAGCFTTCACATGCTGTATCTTATACCAAGCAAGCTTCTTTTAAAAGTACAGTATCTTATATACCAAGTCCAGTAAGAGATGAGACAGAAT = 337
CAGCAGAAACTGLCACACAATGGGACAAAGTCAGAGGGAAGCTAATCARACAATGTTGCGCAAGGAAAACATGATATC TCAAGAACATTCCAGACTCAGCACACGGCAGCCTTGGGATTGATGACACCAGYCTCTTCAGE ~ 197
GGAAAAAGCTAAGTCCCAGGAATAGAAACCTTAACAAGAAGTTCAAGGCTCCAGCCTCRRGL TCTGGCTGGCATTGCCAAGCACATTCTTAGACAAAGAAACAGAAGTACATTTATTCTGTCCTTTTATCGGGGALCCTA = 57
CGAAAATCTTAGATCAACCCAGCTCCCAATGAAGCAGAGTTGGAGTGGGRTGGAGA
Exonl CAGAGTCTCTGTGGTCAGTGACATTTGCCGGCTGCAATTCCTCTGCTCTGCTCTCTGTCCTCTTGTAAGCCAGGTGGACTATAC 84
CITGACACTCAGCCACCACGATACAGA
GTGAGTACACCTGCTGGGGTAGGACCTGTGGCATTATGGATGTGTGTGGGTGTAACATAGL TGAAGCCAAGGAACCCTGTGAATGAGGATAATGCAAAATCCTAAACTTACTT 224
AAAATATTATGAGGAAAAAAATGTTTIGITTTITTGTTITTITGTTITTIGATTTTGATTTTGTITTTAACTCCATTGCATACCGGTCTGTAAGTCTACCTTIGAGCAGTTAGYTGCCTGCTTTCATCTGATCGTCCCAGAGCAC 364
TGAGTACCACTGCTTCTCTTTACAGCCTCATGGCCTAGTTTCCTITCTTACCCTCTTGGAGGGGACATGGGGACATCTTTGCAGATGTCAGCCTACTCATTGTGYCTCTCACTYTGACTCACAACTGTTCCCTLTCCAAGA 504
ACATTTITCTCTTCTCCCCTCCAGAGCTGTCACCACAATGAGGTTC T TCCCCATTCTGTGCCTGGYGCTGTTCATCAGCCATGGGGTGGCTTCCCGCCCACACTCCCATTCCAAGAAGAAGAAGGC TAAAGAGTCCTCGE 644
Exon II Het Arg Phe Phe Pro lle Leu Cys Leu Val Leu Phe lie Ser His Gly Vol Aka Ser Arg Arg His Ser His Ser Lys Lys Lys lys Aka lys Gu Ser Ser
TGGGTECTGTGGGACCTCCCAGTAGCAAAGACTTTGCTTTCAGACTCTACAGGGCCTTGGCTTCYGAATCCCCTGGTCAGAATGTCTTCTTCTCCCCCTTGAGCGTGTCTATGAGTTTGGGCATGCTCTCCCTGGEGRCT 784
Vol Gly Ala Val Gly Pro Pro Ser Ser Lys Asp Phe Ala Phe Arg Leu Tyr Arg Aka Leu Ala Ser Glu Ser Pro Gty Gin Asn Val Phe Phe Ser Pro Leu Ser Yal Ser Met Ser Leu Gly Met Lou Ser Leu Gly Ala
CGCTTGAAGACGAAGACCCAGATCCTAGATGGCCTAGGCCTCAGCCTCCAGCAAGGCCAAGAAGACAAGE TCCACAAGGGCTTCCAACAGCTGCTACAGAGATTCAGGCAGCCTAGTGATGGCCTECAGCTGAGCLTEGE 924
Gly Leu Lys T Lys Thr Gin lie Leu Asp Gly Leu Gly Leu Ser Leu Gin Cin Gly Gln G Asp Lys Leu His Lys Gly Phe Gin Gin Lau Leu Gin Arg Phe Arg Gin Pro Ser Asp Gly Leu Gin Leu Ser Leu Gty
CACTGCCCTTTITTAAAGACCCAGCAGTACATATCCGGGACGACTTCCTCAGTGCCATGAAGACACTGTACATGTCAGACACTYTCTCTACCAACTTTGGEAACCCTGAAATTGCCAAGAAGCAGATCAACAACTATGTAG 1064
Ser Al Leu Phe Lys Asp Pro Ala Vol His lle Arg Asp Asp Phe Leu Ser Ala HMet Lys Thr Leu Tyr Met Ser Asp Thr Phe Ser Thr Asn Phe Gly Asn Pro Glu lle Ao Lys Lys Glo lle Asn Asn Tyr Val
CCAAGCAGACCAAGGGCAAGATTGTAGACTTGATCAAGGACC TTGACAGCACCCATGTCATGATAGTGGTAAATTACATCTTCTTCAAAGGTRAGCCTTGEGCTCCAACTTGAACTTTTTCCTCTITTICTGTTTTTATTA 1204
Ala Lys Gin Thr Lys Gly Lys lle Val Asp Leu [le Lys Asp Leu Asp Ser Thr His Val Met lle Val Val Asn Tyr lle Phe Phe Lys
AAAGATAGCATTCCCTCCCTGATAAAAGAACAAGCCACCCAAGTGCCAGC TGGGTAGAAGGAAAGCTGCCTCATGGGAGACAGAACCTGCTTATCAGCCTGTCAGTGATYCCACAGACAGGAGCTGGTCTTTGTCATAGA 1344
CATCATGACAAAACAACCCTAACTGTCAAACCCACTAGAAAGAGGATATGGATCTGATCAGGGCTAAGAAGGCAGGAAACAGGAGGGG TCAGAGGC TAC TGAAAGCAAATGTCTGTTGCCCTGCCAAGACACCATGGLCA 1484
GGACATATTATTGAAGAAAAAATAATCACGTTATTAGGATTGGCTTATAGTTTCAGAGTCTATGACCATCYCAGTAGGAAGCACGGTAGCAGGCAGACAGGTGTGCYGCTGGAGCAATAACTGAGAGCYTACATCTGATC 1624
CACAALCACTCAGTAGAGAGAGGCAGGAAACTGGTGAGAGCGTTTGAAACCTCCAAGCCTTCTCAATGTCGTACCAATAAGTGCCYCACCTCCTAATCCTYCCCACAACAACTCAACCGACCAGGGACCAAGCATCCAAA 1764
CATATGAGCCTGTGGGGGCCATTCTCATTCAAACCACCACAGCAAGAGTYTGGGAGGACAGGAGGACAGACCCATAAAAGGTTCAGGCTACCCAGAATTATGAGGGGATTIGGCCTCTGGGGCAAGGGGTGTGGGTGCTG 1904
CTGTTGTTGAGGTCGCTCTGTAGAGACAATCTTTGGATTGTCTCCTITCTACAGCCACAGCCAAGGGTCTCTCATTYTTACTCAGTTCTCTTTTACTCCTTCTCCTTCATCTTIAGCCAAGTGGCAGACGGCCYTCAGTG 2044
Exon II Als Lys Trp Gin The Ala Phe Ser
AGACALACACCCACAAGATGGATTTCCATGTGACCCCCAAAAAGACCATACGGGTGCCCATGATGAACCGTGAAGATGAGTATTCCTACTACCTGGACCAAAACATCYCCTGCACGGTGGTGEGGATCCCTTATCAAGGE 2184
Gl The 2sn The His Lys Met Asp Phe Kis Vol The Pro Lys Lys Thv lle Arg Val Pro Met Met Asn Arg Glu Asp Glu Tyr Ser Tyr Tyr Leu Asp Gin Asn lie Ser Cys Thr Vol Val Gly lie Pro Fyr Gln Gly
AATGCCATTGCTCTATTTATTCTCCCCAGCGAGGGCAAGATGAAGCAGGTGGAGGATGGCC TGGACGAGAGAACATTGAGGAACTGGCTTAAGATETTCACCAAGAGGTACTCTCTAGGCCATCTGGGGGCCACATCLTT 2324
Asn Ala lle Ak Lew Phe lie Leu Pro Ser Giu Gly Lys Met Lys Gln Val Giu Asp Gly Leu Asp Glu Arg Thr Leu Arg Asn Trp Leu Lys Met Phe Thr Lys Arg
CTACCCETGITAGCAAGACCTCACAGTACTGGTGGAAAGGACTCCYCAGECAGTGAGC TAGCACCAAACTTAAATGTTACCCATCAAGTCTTCAGTCCAGGACATGACCCAGCTTGAGGGATAGCTGAGGTTCTAGGGTE 2464
ACLCCLGLGAGGRAAGCTCAAGTARAGTACALLGCAAGGGAGACTCCARAGAGGAAGGTTCCAGAAAGTCAGTGAGGL TGCAGAGGGTGGCAGCAGCAAGCTCATGGTGTC TAAGAATGACCTTCTGTACTCTCTCAGE 2604
Exon IV
CGCTTC2TCTTITACCTCCCCARGTTCTCCATTGAGRC TACCTACAABCTGEAARATGTCCTCCCCAAGCTGEGCATCCAGGACGTCTTCACCACCCATGCTGACTTGTCTGRCATTACTGACCATACCAATATCAAGTT 2744
Arg Leu fsp Leu Tyr Leu Pro Lys Phe Ser lle Giu Al The Fyr Lys Leu Glu Asn Val Leu Pro Lys Leu Gty lle Gin Asp Vol Phe Thr Thr His Ala Asp Leu Ser Gly lle Thr Asp His Thr Asn lle Lys Leu
GTCTGOGTEAGTCTAGAAGCTCCTGAGCACCTGATTTCAGAAATTCCCATCCCACCCCATCCTACCCCATCTCACTCTATCCTATCCCACCTCACTETACACCCACCCAACCCAATCCCACTCCTACCCCATCTCTCCC 2884
Ser Gu
ATTCC=TCTCAT2GGATTCCACCCCACCLCATCCCACCCACCCTACCACETCCCALTCCCACCCACTCCCACCCGATTCCTCCTCCCCCTTCCATCCCATTGLATCCTACCCCATCCCATTTCAGAGAGTATCCCATTAT 3024
TITTTITTSCTGCAGGCATCTCATAGTCTICETTCCTTACAATCCCACCTCACTCCATCCTGTTCTAATTATCCATCTTGTTCTAGCTCTGCCCATCACCTTTGATCCTGTTCCATCCCATCTCATCGCATTCCATTCTC 3164
TTTC2CCCCEGGTCATTCCACTCTGTCCCATTLGATTICTTTTCCTTICAGETATTCAAAGAAGTTITCITIGTGGCTTIGTTCTTCTTACAATACGAACCTATATTTGTCACCCAAAL TTGAAGGATTCAGTACCTGTCTGA 3304
ATGCTGTCTTGTGALTCTGTGIGTGTATATGTIGIGTGTGTCCCTGACAAAGATCTTIGACAAAGATCTATGTATTTATTCAACACACACAAACACACACACACACACACACACACACACACACACACACACACACACACA 3444
CARAT TGABCATGAAATGGGATACTTCACAGAAATCTITTITITITTITCTATGAGACAGGGTTTCTCTGTATAGCCCTGGC TGCCCTGAAACTCACTTTGTAGACAAGGCTGGLCTCGAACTCAGAAATACGCTTGCCTCT 3584
CCCTCCTGAGTGUTGGGATTAAAGGCATGCACCACCAGGECAGGCTCACAGAAATCTTYAACAGTTTTACAAGGGATTAAGTAACTAATTTCAAAATGACTCAGACATTAAACAATACTACAAATATCATTGTITTGTCAG 3724
CTGATRECCACRTGTGGATCCCATTTTAGAAGATTACTTTCAACATCYATATITTCTGTTATCAGCAAATGGAACACATGCATTCTAGATCAGGGACATGGAAGAGTACATCATTTAAGGTTGCATGGGAAGCTCAAGGL 3864
AAGTELG2TIARTTATICCATTIGTTCTCTTAALAGCAGATGAGACAAGCAGETTIGAGTACATAGTAGGACAGCAGTCCTAAGTGACCTCTGGGTGTAGGETTTAGTTCTGGCTGTGAGGTTGAACAAAGC TCCATCCTTT 4004
YACLAIAIAACYAAYGCTGIIAYCAIGGIICAY(A((ATAA(((ACC((TT[YGI(TGCCYGCAC&YGGYGCAEAAATCCATGATCGAGGYTGAAGACTCAGGAACCACAGCAGCYGCCATCACAGGAGCCAYEYTCACA 4144
Exon V Met Vol His Lys Ser Met Met G Yo Giu Glu Ser Gly The Thr Ak Aia Ala lle Thr Gly Ala lle Phe The
TT AGATCTGCTCGGCCGAGCTCCCTGAAGATAGAATICACCAGACCCTTTCTGCTGACCCTTATGGAGGATTCACATATACTTITICEGTTGGCAAGGTGACCCGGCCCTGAGGTGGGACTCCTTCTGAAACTCATGGGCT 4284
Phe Arg Sec Alo Arg Pro Ser Ser Leu Lys lle Gu Phe Thr Arg Pro Phe Leu Leu Thr Leu Met Gl Asp Ser His lle Leu Phe Vol Gly Lys Vol Thr Arg Pro
TACACAGAGGGAGCCAGGCATGTTCTTCAGCCCATCCATCTCTTIGGTTIGCTAGTGATYTTCATAGAGTAGGTTGACTAGTAAGGTGTTGTAAGTGATAAGATCAATATCCCTATGGCTGCTTCCTTGATCACAGTTGCAA 4424
CATGTGTTCTIGCTCTCATCCTTCATCATIGACACTGACCCTAAAGAGGTCACTTGATTITCFCCAAGGTCCTACCATCTTATATGTGACATAGTCGTGCCAAGACTCCAGGCCTCTCCTGCTCAGTCTAGETCTACAAAG 4564
TICCCTAAGAGACTGGTCCGCATAGATAAAGGYCACCAGGAAGCACAGTCATAAACCTGGTCCCCCACCTATCAGCACCAALTCTCAGYTCATCAGGGTYGAGAAAGGACACTGGATTGAGCTTCTGAAATGCCGCTGET 4704
RGCTCTGTAACATGGGAATGGAAATGTCCCTCTCTEOGCCTOTIGTITICTIYGTGTGTCCAGTGAAGGAACAGAAL TAGAAGCCCATTCAGCAACCTGTEAGATTCTTACACAGGGGTTGGCTTICTCTATGTTAGCCAGGE 4844

TIGCTGTAAGAACTCAGGTTAGTAGCATACTTGAGTAATCAGGGTCAAAGTGTCTCACCACAAACAAAGGTATCAAATCACAAGCCTGGCTGGCYCAGGTGGTGTGGTAGAGGTCTGTGETAAACAGCAGAACTTAGGET 4984
GCACACTGACTTATTGATTTCCGCCTTGGCTGGCAATAAAGGCATTTTGCAAAG
— .
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sequence of the reactive site of mPCI was found
to be identical to that of hPCI from P5 to P3’, sug-
gesting a similar protease specificity. The hinge
region (Glu*’-Ar**' in hPCl (Chai et al., 1993);
Glu?>>-Thr**? in mPCI) is also highly conserved. In
hPCI the A~ -helix and the H-helix have been shown to
be involved in heparin binding (Kuhn et al., 1990; Pratt
and Church, 1992). When the amino acid sequence of
hPCI was aligned with the deduced amino acid sequence
of mPCI there were five positively charged amino acid
residues in the A*-helix of hPCI (between residues 20
and 34) and seven in the respective region of mPCI
(between residues 19 and 33). In the H-helix there were
seven positively charged residues in hPCI (between
residues 283 and 297) and five in mPCI (between
residues 281 and 295). Therefore, the putative heparin-
binding domains in human and mouse PCI are also
highly homologous.

3. Conclusions

(1) The mPCI gene has been cloned and sequenced.

(2) As judged from the presence of specific mRNA, the
mPCI gene is expressed in testis. It encodes a pre-
polypeptide of 405 amino acids.

(3) The deduced amino acid sequence suggests that
mPCI is highly homologous to hPCI, especially as
far as the putative reactive site, hinge region, and
heparin binding sites are concerned.
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