10

18

20

25

30

35

This application is a

Co. d}-’ed

ND OF THE | NVENTION
e frigirt iy CF‘ f Y agmﬁnt?&t i
ﬁaﬁﬁémﬁ &1hspﬂwaddbe by several cycles of

>/eytﬂpha§~wg __________ viisi on (andln (VVIson

on ofy megakaryocyt egy Et%ﬁmqacgf

-

BLATELET GLYCOPROTEIN ¥V GENE AND USES

This application is a Continuation-in-Part of U.s.

2pplication 'Serial_No. 08/089,455 filed July 9, 1993,
'BACRGROUND OF THE INVENTION ;

Platelets arise from the fragmentation of
megakaryocytes, which are large polyploid bone marrow cells
produced by =several cycles of chromosomal duplication without
cytoplasmic division (Handin (Wilson et. al., eds) in
Harrison’s Principles of Internal Medicine, 12th edition
(1991)}). Once free of the marrow space, approximately 2/3 of
tha platelets circulate freely, while approximately 1/3 are
saquestered in the spleen. Circulating platelets last for 7 to
10 days, after which they are removed by phagocytic cells. A
decrease in platelet mass stimulates megakaryocytopoiesis,
resulting in an increase in the number, size ang ploldy of the
megakaryocytes. . .

Platelet receptors which mediate platelet adhesion
and aggregation are located on the two major platelet surface
glycoprotein complexes. These complexes are the glycoprotein
Ib-IX complex which facilitates platelet adhesion by binding
von Willebrand factor (vWF), and the glycoprotein IIb-IITa
complex which links platelets into aggregates by binding to
fibrinogen. ~Patients with the Bernard-Soulier syndrome, a
congenital bleeding disorder, show deficient platelet adhesion
due to a deficiency in the glycoprotein Ib-IX complex which
binds VWF, mild thrombocytopenia, and large lymphocoid
platelets.

Glycaprote;n v (GPV) is a major (=12, 000 mclecules/
platelet), hcav1ly glyecos ylated blatelet membrane protein (Mr
82,000) (Modderman et. al. J. Biol. Chem. 267:364-369).
Barlier reports showing that ¢PV was a perlpheral protein
(Barndt and Phillips J. Biol. Chem. 256:59~65) waere presumably
due to the release of GPV from the membrane by calpain during
the purification procedure. Exposure of platelets to thrombin
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the non-~covalent association of GPIb (consisting of GPIbe, a
145 kDa protein, disulfide linked to GPIbB, a 24 kDa protein)
with GPIX (a 22 kba protein). The binding sites for von
Willebrand factor and for thrombin on the GPIb-IX complex have
15 been localized on GPTba (Wicki and Clemetson Eur. J. Bilochem.
153:1-11 (1985); Vicente et. al., J. Biol, Chem. 265:274-280
(1990)). Since thrombin is now known to activate platelets by
cleaving the thrombin receptor {(Vu et. al., Cell £4:1057-1068
(1981) ), a G—-protein coupled receptor, it is unknown whether
20 thrombin cleaves GFV incidently as a consequence of thrombin
binding to GPIb&, or whether this cleavage has a physiclogical
raole. _ - S - _
. . The amino acid sequences of GPIbe, GPIbS, and GPIX
have been deduced from thelr cDNA and'genomic sequences (Lopez
25 et. al., Proc. Natl, Acad. Sci, USA §4:5614-5619 (1987); Wenger
et, ai.,-Biochem. Biophys. Res. Commun. 156:389-395 (1088):
Lopez et. al., Proc, Natl. Acad, Sci. USA 85:2135-2138 (1988):
Hickey, et. al., Proc. Natl. Acad. Sci. USA 86:6733-6777
(1989) ; Hickey and Roth J. Biol. Chem 268:3438-3443 (1993)).
30 Aﬁalysis of the primary amino acid sequence of GPIba, GPIbSA,
.~ ‘and GPIX has revealed a common evolutionary origin far the
three proteins, as they contain one or more homolagons 24 amino
| Acid lgucine-richfdomaihs- These domains are also found in a
large family of leucine-rich glycoprdt&ins (I,RG) ineluding
SS_ lsucine-rich o2 GP, proteoglycan core, fibromo&ulin, huran
Jutropin-chorio gonatropin receptor and RNAse inhibitor, and
toll prqtéin and chaoptin found in Drosophila (reviewed in Roth
Blood 77:5-19 {1991))}. Recently, analysis of partial peptide
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2 liberates a 69 kDa mm& nt termed GPVf1 (Phillips and Poh-Agin,
Bi ochem Bi ophys. Res. -947) This, and its absence in the
Ber nar d- Soul i er syndrone (d enmetson et. al 3 J. G In. Invest. 70:304-311
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256:59-65 (198%k) 75R%q'at-z%>sraer'1@%t)s %e}sbbgat afbV .ﬁﬂachaﬁzerg.@éphysthnes.

non-coval ently wih t -I compl ex erman et. al

~ 267: 364- 369CFEQQE50-—4Q ééﬁﬁﬂé% ﬂéﬁﬁﬂd)by t he non-coval ent associ ati on of
GPlb (comsisting of Gédpaisia very specific marker for the megakaryocytic

cell lineage. A monoclonal antibody specific for GPV (SW16) |
was recently shown to bind exclusively to platelets (Modderman
et. al., J. Biol. Chem. 267:364~369 (1992)). SWI6 did not bind
to red cells, leukocytes, endothelial cells, or cell lines such

10 as HEL ar MEG-01 which are known to express plate’et
megakaryocyte markers.

| SUMMARY OF THE INVENTION
The invention comprises an isolated DNA construct
15 comprising the polynucleotide sequence of the glycoprotein v
gene, including the polynucleotide sequence which has the
sequence shown in Fiqure 5A. The polynucleotide sequence
encodes a GPV polypeptide, inecluding the amino acid sequence as
shown in Figure 5B. 7The polynucleotide sequence may lack
20 introns, and may incorporate a heterologous promoter operably
linked te the polynuclectide sequence which is capable of
directing expressicn in a prokaryote or in a eukaryote.
' The.invehﬁioh further coﬁprises-a DNA construct
vherein the polynucleotide secquence encedes a full length
25 glycoprotein V polypeptide. '

The present application includes prokaryotic or
eukaryotic a cell containing a glycoprotein v DNA construct.

The present application further provides for a
pharmaceutical composition comprising a pharmaceutically

30 acceptable carrier and a glycoprotein v polypeptide, The
polypeptide may have the sequence shown in Figure 5B.

A further understanding of the nature and advantages
of the 1nvention will becone apparent by referenCe to the
'remalnlng portlons of the spec1f1catlon and draw1ngs.

35 |
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1: Cloning, seguencing strategy, and

restriction map of a partial human platelet GPV cDNA (a), and



145 kDa protein, disulfide linked to GPIb[err], a 24 kDa protein) with GPI X
(a 22 KDa protein). The binding sites for von WI I ebrand facpornisasiofses
thronbin on the GPlb-1X conpl ex have been | ocalized on GPIb[err] (Wcki and
G emetson Eur. J. Biochem 153:1-11 (1985), Vicente et. al., J. Biol. Chem
265: 274-280 (1990)). Since thronmbin is now known to activate platelets by

cl eavi ng thget RhaMRinini e8P hatah VEret qefe - (pfel | 64:1057-1068 (1991)), a
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incidently as a consed@éncTh8f teRr biBerenrrsonts Fhepigqding resiamtonan
this cleavagariagna BhyaheragstatedOkéquence (hatchEie WiF)NERE i« ﬁiﬁé@@s
n
Ak

oot oL ey hoRhchiky B ReSFLAL U IR SPREET  li
(1987); arender iatiicaked BedoWwem OBeppappindRaslonesmiin. t.ol 36 )38B BN 1 988) ;
o b oo, RatgD B, awa’ ke BbEa hE] Ak S mipde AR S g €t
Bi ol . Chem p3ateass- BRNA.( 19be) pligennglectide ininersarsednion s d g
sedberce o pEELERCERIbhErh, 1ABMoRELY 18 e CUABARTRY SAlghia e
am no aci d Rdgtrdein Eabdendi nTheTHEY c8 dbrith rAsnomic BRIRANE () Fasr ge
fanily 1¢f | guehRBehl 8RtarY8EPEEHCHYSa (hibin | gurditic) d Mo il DEF 2
GP, proteoglycan core, fibronpdugdn, human _ ) .
vector with a 748 bp ““p-labelled GPV cDNA probe (indicated in
{a) by a hroken line). The taop line is a partial restyiction
map of the gene, Exons are boxed: the open box represents the
coding sequence, the hatched box represents the 5!'-untranslated
15 seguences, and the shaded box represents the 3!'-untranslated
region. The vertical arrow indicates the beginning of the
genomic secuence reported in Fig. 5A. The open arrowhead
indicates the §'-end and the closed arrowhead indicates the 31
end of the partial platelet cDNA obtained by PCR. A saguence
20 with perfect consensus for a TATA box ig indicated. The closed
circles indicate AATAAA consensus sequences for polyadenylation
signals. The restriction sites are indicated as follow: A,
Acc I; B, Bam HI: E, Bco RI: X, Xsp Iy P, Pst I: 'S, Sac 1; X,
Xho I.
25 _ Figure 2: Detection of GPV mRNA in platelets,
megakaryocytes, and HEL cells by RT-PCR amplification. Total
RNA (25 ng) was subjected to reverse transcription followed by
PCR with GPV cDNA based primers, and in a control reaction with
primers for the housekeepihg GAPDH gene. Ten ul of the PCR
30 reactions were separated on a 2% agarose gel stained with
ethidium bromide and are shown together with Bgl I/Hinf I cut
pBR3I28 DNA molecular-weight markers. (a) Platelet (PLT) and
megakaryocyte (MGK) RNA were amplified with a mixture of two.
GPV primer pairs .(nt 3,010-3,589 and 2,675-2,877) generating
35 Dbands of 579 bp and 202 bp. (b)- HEL cells with (HEL+FMA) or
 without (HEL) stimulation with phorbol ester, HL60, and
platelet (PLT) RNA were amplified with a GPV primex pair (nt
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| ut ropt n-chorio gonatropin receptor and RNAse inhibitor, and toll protein
and chaoptin.found in Drosophila (reviewed in Roth Bl ood 77FETASB4/08@4)) .
Recently, analysis of partial peptide
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SdnERsaSPERaT eSSk ERRBF EeRHER L) L asATane pl di Bronsa
with a 748 bp random prime *2p-lapelled cDNA probe. Lane d is

an ethidium bromide stained gel of leukocyte total RNA showing
the position of 288 and 185 ribosomal RNA. The molecular size
was'caiibratad'by reference to the migration of A/ﬁind III DNA
fragments indicated in kilo base pairs.

¥igure 4: Southern hlot analysis. High molecular

weight genomic DNA 10vg) from human leukocytes was cut with an

excess of Eco RI, Bam HI, and Bgl II restriction endonucleases,

separated on a 0.7% agarose gel, and transferred to Hybond N*
nylon membranes. The filters were probed with a 748 bp 32p-
labelled GPV cDNA fragment. The size of the hybridizing bands
in kilobase pairs was astimated by comparison with M/Hind III
DN2, fragments,

Figures 5A (SEQ.ID.NO. 1) and 5B (SEQ.ID.NO. 2):
Sequence of the human GPV gene Figure SA and deduced amine ac¢id
secquence Figure 5B of the GPV protein. The GPV genomic
sequence (SEQ.ID.NO. 1) Figure 53 is¢ shown in the 5'- to 3'-
orientation with the single intron sequence of 958 bp shown in
lower case letters.-'The-gt/ag donor and acceptor sites are in
pold characters. Consensus sequences for putative cis-acting
promoter elements are indicated as shaded areas. The closed
circle indicates a possible Cap site., The ATG translation
start and the in-frame TAA stop codon are boxed. The open
arrowhead (nt 1,433) and closed arrowhead (nt 3,589) indicate
the 5'~ and 3'- end, respectively, of the partial cDNA sequence )
obtained by PCR amplification of platelet RNA. Two Alu
repeats, nt 59B~B86 and nt 6,123~6,440, are underlined.
Possible polyadenylation signal sequences (nt 5,610, nt 6,966,
nt 7,224 and, nt 7,358) are double underlined. The GPV amino
‘acid sequence Figure 5B (SEQ.ID.NU. 2}, indicated in ‘single
letter code, was deduced after translatibn,of the ¢DNA and
genomic seqﬁences. The putative signal peptide is underlined.
The putative transmembrane domain is double underlined.

Cysteine residues are circled. Potential N~linked
This Sheet Has Been Reﬁace(
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megakar yocyt e markers. SUMVARY COF THE | NVENTI ON The
i nventi on~coerpri$&s an isol ated DNA construct conprising thePEHESHRIEEDt i de
sequence of the glycoprotein v gene, including the polynucl eotide sequence
whi ch has the sequence shown in Figure 5A gThe pol ynucl eoti de sequence
encodes a GPV pol ypeptide, including the am no acid sequence as shown in

Fi gure 5B. Eh cBQ&iE%@bﬁobhiésSQﬁuﬁﬁéeeﬁﬂfaéQEKul@fr@@ﬁalﬁnﬂréﬁﬂndlcated

i ncorporate_ a heter us _pro ed to, eoti de
sequence whP¥h® |¥e§§ g gg@@tlng i%?é%%*% lop i ?%k %?%a% besn 5
eukaryote. 1dent1f1edThy pmmtnhnoneﬁuenbﬁngcanerin&tcatéﬁwbyomsﬁtmmt :

ol ypept | doZaceridl BabiRe ERUTRAR LR FRAE v Bre braThER Jefol BRERLFG] ¥

eukar yot8 c @l@&ERE&oﬁPilﬁﬁﬁg 21yl yéngiocated wntiwabbﬂ%trmte underlined Iiwne
present apph‘ﬁ%&k&ﬂ Eﬂibaer B&?fb?@ﬁc& bét@@éﬁ”@ﬁé“ﬁﬁﬁa#effﬁﬂﬁséﬁd0”

COI'TpI’I Si ng a ar naceuti cal -accep e carriler ycopr oteln v
polypeptldelntﬁﬁnﬂél?ﬁﬁﬁﬁpeé ﬁﬁﬁuﬁ§9§5tﬂEesbﬁ@éﬁ%ﬁeghﬁﬂnp¢ﬁeﬁ$§%$%55E$
A further Uﬂéﬁé§téagé“§e%EeEQ¢ @ﬁzUiﬁdiﬂﬂtédaafééﬂ&ﬁeoﬁhiﬂﬁ had efiét Ofedh | |

becone a aren rence to
PP erm¥n93 §n°the oriqinal peptide sequence.
10 Figure 6: Alignment of the 15 tandem Leu-rich

repeated structures for platelet GPV (SEQ.ID.NOs. 22-36). The
aligmment spans the sequences between residues 61 and 421 of
the protein. Identical residues anong the 15 segments are
boxed. An overall consensus sequence for the GPV repetitive
15 wnwotifs is presented (SEQ.ID.NO. 37).
Pigure 7: Comparisen of the GPV thrombin cleavage
site to other thrombin substrates. The GBV sequence around the
RG thrombin cleavage peptide bond (SEQ.ID.NO. 38) was aligned
with sequences of human fibrinegen (Fg) A« (SEQ.ID.NO=., 39 and
20 40) and B8 (SEQ.ID.NO. 41) chains, to human plasma factor XITI
(FXIII) (SEQ.ID.NO. 42), and te human chorionic gonatropin -
subunit (CGB) (SEQ.ID.NO. 43) - Amino acid residues identical
to GPV are boxed. | S o '
Figure 8: Schematic representation of the GPV
25 protein inserted in the platelet plasma membrane in comparison
with the GPIb-IX complex. The proteins depicted as bars, are
oriented with their NH2- and COOH-termini oriented toward the
outside and inside of the cell, respectively. Numbering of
_ amino acids for the mature proteins is indicated. The
30 transmembrane domains are represented as solid rectangles. The
Leu-rich {LR) repetitive domains are represented as hatched
rectangles. N*glycosylétion sites are indicated as solid
trlanéles. GPIbo contains a reglon rich in o—llnked sugars {0~
 CHO) and is linked to GPIbS by a disulfide (S~S) pond., - -The
35 location of the thrombin cleavage site in GPV is indicated by a
flouble-headed AaIIOW.
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remai ni ng portions of the specification and dramnngs

BRI EF DESERI PFi-ORp Figure 1: C oni RGT/US84[0EHEI ng
strategy, and resﬂ ' a partial human platelet GPV cDNA (a), and

4 of the conpl et e (b). 2 (a) The top line
represents the coding region (open bar) and 5' -untransl at ed sequence

(hatched bar) for a ppeieleb 6§Béﬁ¥¥¥idﬂtdrfbﬁﬁﬁi¥ﬁﬁ HUDiMENG) Mep. The
cloning strategy is Indicated bel ow. cl anes to VI covering
1,199 bp of cDNA wer &b SbPQPﬁQBtaFP%?nF%?Péﬂ%&?? t??ﬁ\ﬁéi Grare
The ol i gondel €Rki Hamphi GPVS gafedahdrthéestwttlre aif otharepy nptr@ﬁéfﬂ and
the corresgﬁnd ﬂgi99%85598e%éefor GPV is contained within 6.5 kb of
5 gepomic seguence, and has a simple structure with a single
intron of 258 bp in the 5'=-untranslated sequence; the coding
sequence 15 contazned w1thin a 51ngle excn. The promoter
region contains a canonical TATA box, and putatlve GATA, Ets-1,
and 5pl cis-acting elements. RT-PCR analysis on RNAs from
10 cells of different hematopoietic origins revealed that GPV was
specifically transcribed from platelets and from calls of the
megakaryocytic lineage (megakaryocytes, HEL cells). A single
. transcript of 4.5 kb for GPV wag detected in human platelets by
Northern blot analysis, and the entire amino acid seguence of
15 GPV was deduced from the DNA and genomic sequehces.
Mature GPV is composed of 543 amine acids which
contain a single transmembrane domain, a short cytoplasmic
domain (16 residues) and a large extracellular domain with 8
potential N-glycosylation sites. Analysis of the extracellular
20 domain revealed the presence of 15 tandem Leu-rich repeats of
24 amino acids with homology to GPIbe, and identified a
- cleavage site for thrombin near the C-termlnus Wlth homology to -
the Aa chain of fibrinogen. ' '
The predicted amino acid segquence of GPV accounts for
25 the known features of the protein. First, it contains with one
exception (peptlde M4, Shimamura et. al., Blood 75:2349-2356
{1990) all of the partial peptide sequences which had been
reported for purified platelet GPV (Figure 54). Second, the
predicted molecular weight of the polypeptide chain of 59,276
30 Da agrees with the 60 kDa value determined after SDS~PAGE -
analysis of the deglycosylated protein. Third, the predicted
anino acid composition is very similar to that reported for
purlfled GPV when the data are corrected for the 59,276
molecular mass. Fourth, the IRG repeata in @GPV dlsplay
35 significant similarity to those found in the subunits of the
.GPIb-IX complex, which GPV associates with in platelets.
Finally, the translated protein contains a thrombin cleavage
roecognition site at a2 position which would generate a soluble



listed in Table I. The GPV 8.1 kb genomic fragment (b) was obtained after
screening-a hunman genomic library in the [err] Fix vector w ERTAISPAR7454
[err]P-1abelled GPV cDNA probe (indicated in (a) by a broken line). The top
line is a partial restriction map of the gene. Exons are boxed: the open
box represents the coding sequence, the hatched box represents the

5' -unt ranslcam&agmmntanﬂ the shaecdf ERVEkprastragnanfe known to be

qenon ¢ seqineraed ddrel BIUERLE Mratbiuhe VIR Apdalind ORETLIDY afd'®
5' -end and %Mme@%e&éophﬂﬁeaﬂés tg@ﬂ"@m edhi %401%7 pEkQTH) :

platel et cihlAx g&l@tneglby BEBod equ:n&.gs 1517 fect consensus for a TATA
box is indicate The cl gsed circles |n CONSensus_sequences

for pol§adenyl ation sPBAINSISTRE E?tﬁif’ %?P%%nér@n*%l%%’c%cﬁ 42 ow:
A Acc || Bevidamed sekeralodRbtilfctkea feaihréﬁtfér GPV SacTie pEotdin ! .

-Fi 2 Det ect | HEL

cel|'s by REGRERLIR AP NeRETBIney Fiphak SrBtias VI L R flond F1dbthan

transcri pt isdref C(Mo@MElémyxePCH WMok . GB!'/OEDI\WS)M-:;JBI nial9584 encat m asentrol
t th h | of the .

PR react | GESIRAR  Brtirmiasy, BYREERERLE R SREAr Wych Tt L8010 Pl

br oni dk0 andyneglattamic agdtier eXPLAIRYNT | the df“memn%mm

mol ecul ar - Wi AR s RS Spsedvell dieheputPrilad afv. A second hydropheobic

domain was located at the C-terminus of the protein suggesting
that GPV 'is a transmembrane protein. <This agrees with data
showing that GPV was found in the hydrophobic phase of a Triton
15 X-114 phase partition (Blenz et. al., Blood 68:720-725 (1986)).
GPV contains 8 potential N-glycosylation sites, located on the

extracellular domain. The presence of 0—linked carbohydrates
and sialic acid has been suggested based upon a 10 kDa
molecular weight reduction following neuraminidase treatment
20 (2afar and Walz Thromb. Res. 53:31-44 (1989)). One short
region in the C-terminal region contains two Ser-rich segments
and could contain O-linked sugars, but it is probable that the
bulk of the carbohydrates are represented by N-sugars due to
the observed 20,000 Da apparent molecular weight drop after
25 treatment of GPV by N-glycanase (Zafar and Walz Thromb, Rés,
"B3:31-44 {1989)). GPV has a very short intracellular domain
which contains no potential phosphorylation site as it lacks .
any Tyr, Ser, or Thr residues. The C-terminal intracellular
demain also lacks an unpaired cysteine residue, which is a site:
30 for acylation by fatty acids which is found in GPIbS and GPIX
. (Lopez et. al., Proc. Natl. Acad. Sci. USA 85:2135-2139 (1988);
Hickey et. al. Proc. Natl. Acad. Sci. USA B6:6773-6777 (1983)).
Thus, most of the polypeptlde chain (92%) is exposed to the '
_ ‘outside of the platelet. This is con51stent with the observed
35 release of a GPV fragment slightly smaller (80 kDa) than intact
membrane bound GPV after treatment of platelets with calpain
(Liiénz et. al., Blood 68:720~725 (1986)). This observation
shows that the cleavage site for calpain must lie in a region
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nmegakar yocyt e (NEK RNA mere anp |f|ed with a mxture of two GPV prinmer
pairs (nt,.3,010 ' ,877) generating bands of BODUSM/GHGH 202
bp. (b) HEL cel | ) or without (HEL) stinmulation with phorbo
ester, HL60, and RNA were anplified with a GPV priner pair
(nt 3,091- 3 589) generating a 498 bp bandt'sjl Figure 3:

Nor t her n %gésgngﬁ%ﬁa;etelt%r( £ gy Cfs%ﬁraﬂﬁﬁ?)sﬂtré)@ﬂwm pl at el ets

(lanes a an uman npnocyt es ane was, el ectr.ophoreti cal
separ at ed ‘Bransneparane - dew tyand

2o i ety %ékoﬁdféi@e'm o dpmrasin o o
265 and | 96 FREBLGRR] PRRRCOTN D) LRtk 78 Tt Kegil kel MR sl
to thesm grpthofoddiher ahd Hene m&mbflﬁb in the C-terminal part of the
extracellular segment. The absence of an apparent molecular
weight change upon reduction (Berndt and Fhillips J. Biol.
Chem. 256:59-65 (19381)) suggests that all the disulfide bonds
are formed over short distances. The absence of cysteines in
10 the middle portion of the molecule indicates that this region
is susceptible to enzymatic cleavage, accounting for its
sensitivity to various enzymes such as calpain, chymotrypsin,
elastase and thrombin.
Analysis of the peptide sequence for a putative
15 thrombin cleavage site revealed the presence of an Arg-Gly
-motif at position 476~477. This appears to be the actual
cleavage site based on the following cobsexvations: £irst, the
estimated molecular weight of the fragment liberated by
thrombin would be 67,613 Da after correction for the presence
20 of saven N-glycosylation sites, which ig similar to the
_apparent malecular weight of the GPVEL fragment. Second, the
amino acidé sequence around-the Arg-Gly peptide bond displayed
significant similarity to sequences afbﬁnd-known thrombin
cleavége sites (Muszbek and Laki et. al., (R. Machovich, ed) in
2% The Thrombin pp 83~90, CRC Press, Boca Raton, FL (1984}), and
most notably to the Aq chain of fibrinogen. The sequence is
also similar to other thrombin substrates where a high
incidence of proline residues occur at the P2 subsite.
Finally, the sequence immediately after the RG peptide
30 corresponds to the N-terminal sequence of a peptide obtained
after thrombin cleavage of purified GPV (Shimomura et. al.,
Blood 75:2349-2356 (1990); Roth et. al., Biochem Biopﬂys. Res,
Commun. 17Q:153-161 (1920}). ' :
: | The prior art. suggests tnat GPV has a nlcn afflnlty
35 binding site for thrombin. The GFVIl fragment is generated at
concentrations of thrombin in the nM range: o-thrombin cleaves
100% of platelet GBV at concentrations less than 30 nM
(Tandrot-Perrus et. al. Thromb..Haemostas. 58:915-920 (1%87)) -



fragments indicamﬁdmkﬂﬂkB&Qﬂb &ﬁdpalrs Figure 4: Southern bl ot
anal ysis. H ghno genon1c DNA 10[err]g) fronehwrosesdrgukocytes
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char acter S n i el enent s
re i ndi cab J38H-HEe3RIGTEEE LhE RUREY' dforted PRl SN e A
site. TheGRIt (¥Hs| &CkoAlst afelhng4t heS7rla6SnEl B3 ;stlgpabdm als boxed.

The open 95.59\/\/?1&3@ (Rkak, 4§§},_ aa_sA %%sggl w[ﬁ%éﬁt 3925%193‘:0 2 ncate the

5'- and 3 res ectlve y quence 0 €d by PCR
anplifi ca‘??«on 'Jf Prate ERNA.—GEV\@N@'?%t@f‘?%) )598-886 and nt

6, 13316, 440, are undeahsﬁsﬂctwéStaé@:fwldﬁwlfé QRS @ HasS qguences (nt

5, 610, 966
nfgnest leucine content (comprising 20% of the amino acids) of

the known platelet proteins. Most of the leucine residues in

GPV are contained within 15 tandem Leu-rich repeats of 24 amino
acids similar to repeats found in the IRG family of proteins

15 (Roth, Blood 77:5-19 (1991)), and most noticeakly te platelet
GPIba (7 LRG repeats), GPIbS (1 LRG repeat), and GPIX (1 LRC
repeat) (Figure 8). The LRG domains, at least in some members
of the family, mediate protein-protein, cell-cell, or cellw-
matrix interactions. For example, proteoglycan II (Xrusius et.

20 al., Proc. Natl. Acad. Seci. USA 83:7683-7687 (1686)) and
-fibromodulin (Hashimoto et. al., Cell 52:269-279 (1988)) bind
to a gpecific type of collagen and Drosophila chaoptin (Re1nke
et al., Cell 52:291-301 (1988)) and toll (Oldberg et. al.,
EMBO J. 8:2601 (1988)) proteins orient calls during

25 morphogenesis and embryogenesis, respectively. ;

Analysis by the sensitive RT-PCR amplification
technique revealed the presence of GPFV mRNA in platelets and
megakaryocytes. A GPV transcript was also detected in HEL
cells which were upregulated after treatment with a phorbol

30 ester which is a known inpducer of megakaryocyte differentiation
in HEL cells. RT-PCR analysis did not reveal GPV mRNA in non
megakaryocytic cells such as leukocytes, endothelial cells,
HLEO and U937 cells. Northern analysis 1"ev¢.=.a:l..~ad a transcrlpt '

- of approximately 4.5 kb in platelets and also revealed a

35 positive band of lower size in lymphocytes. Further analysis
is needed to identify the nature of this transcript, but it
could represent some related gene revealed by the lonyg exposure
times necessary to detect the minute amounts of mRNA present in



R
nt 7,224 and, nt 7,358) are doubl e underlined. The GPV am no aci d sequence
Figure 5B (SEQ I D.mShiﬁﬂas' ' Wﬁ in single letter code, VECIASEOTEH

after translation:o genom ¢ sequences. The putative signa
peptide is underling ve transpenbrane donmain is double
underlined. Cysteine residues are circle Potential N-1inked

6 | | at t | ' de

Verti val APRBTRSSE= N B SoptEtEkasch LB LHOTBA A" 1 bEI GBESdelipFaa
protein se@uenchnghaﬁsnﬁm@nvatedtbytargwhﬁn cheayage Eébﬁﬁdﬁpge3u€ﬁe§§1that
wer e obt ai gad. E% ?b&“kb%hn r95%§%b§%1§§¥é(3ﬂd £dy. th&daéﬁéédibﬂ bgal i cs,

are underllne af r ow. erences, bet ywe derlved and

i nt er nal p@bFPﬁéé“sé&@@ﬁé@?taP}atﬁ FEaF@HlVﬁtbaFeﬁPhggFgmag
‘5 prethrombotic states.

The present inventien demonstrates that GPV is the
product of a 51ngLe gene.’ The GBV gene is lnterrupted by a
singie intron within the 5'-untransiated region with consensus
GT/AG donor and acceptor sites. Several chservations show that
10 the isonlated benomic clone was derived from the gene for GPV.
First, the genomic seguence in exon 2 agrees completely with
the cDNA sequence obtained from platelet mRNA. Second, the
festriction map of the isolated clone is consistent with
restriction fragments identified herein by Southern analysis of
15 human chromosomal DNA. The structure of the GPV gene is very
similar to that of the GPIba geéne (Wenger et. al., Biochenm.
Biophys. Res. Commun. 156:389-~395 (1983), another platelet
member of the ILRG family: both have a single intron in the 57~

untranslated seguence and their entire coding sequence is

20 contained within a single exon. The sequanhce of the GPIX gene
was recently reported (Hickey et. al., J. Biol. Chem. 268:3438~
.3443 {(1993)), and was shown to contain its entire codlng region
ina s:mgle exon and to have its S5'-non coding region
interrupted by two introns. The siwmilar exon-intron

25 distribution for the GPV, GPIbe, and GPIX genes suggests that
thesc genes might have a common evolutionary origin within the
IRG family of proteins. BAnalysis of the 5'~flanking region of
the GCPV gene for cis-acting elements, and comparison to
avajilable sequences from other megakaryocyte spécific genes

30 revealed significant differences and similarities. Unlike the
PF4 (Doi et. al., Mol. Cell. Biol. 7:898~904 (1987)), GPIb«
(Wenger et. al., Biochem. Riophys. Res. Commun, 156:389-385
. (1988)), GPIlb (Prandini et. al., Biochem. Biophys. Res.
Commun . ;5@:595-601'(1988j:'He1denre1ch et. -al., Biochemistry

95  29:1232-1244 (1990)), and GPIX (Hickey et. al., J. Biol. Chem.
268:3438~3443 (1993)) genes, the GPV gene contains a perfect
consensus sequence for a canonical TATA box which is found in
the majority of RNA polymerase II transcribed genes. Similar



| ower case letters.. (x) indicate a residue which had not been determ ned in
the original peptide sequence. Figure 6: Al i gnnepgrodoslonsss15

t andem Leu-rich repeated structures for platelet GPV (SEQ | D. NCs. 22-36).
The al i gnnment spans the sequences betmeg resi dues 61 and 421 of the
protein. ldentical residues anDng the 15 segnents are boxed. An overal
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ggnat _sopl in [megdkaxyoryie-sn@difid gdEQuipRaei o) Lemdrchandeld eltefl flyes
i dentica ar X represent ation
of the Gf\‘/ib’r ?i%/ E%'{s)‘gr?g lln esapq {7'&93933?‘3%@&33 gﬁesﬁﬁe onpari son
with t he Dftéarack doimtemrernﬁ:mtimmss mmsc:mptagnbaas:tame oriented with
thei r NH2- and GOty diid AP b WRY Yehhil E8lignead shaskde gk the

cell, respectively. ering o m no acl ure proteinsSis

i ndi cat edaSerEiR) t#&rﬁi@rﬁﬂﬁ@m%% &% Ptdeasscyish %rnarﬂegpahgexs
The kpu- réeRarkd:Aa. I eRfidd ipt TR e chardRtesedeadnysahahbBefice of or

defect, in the GPIb-IX glycoprotein complex and the GFV
'platelet glycoprotein. The availability of the GPV cDNA
sequence allows for the assessment of the role of GPV in the
correct expression of the four proteins which are deficient in
15 the Bernard-Soulier syndrome. The demonstration of a
requirement of GPV for correct and efficient formation of the
GPIb~IX complex indicates that a defect in the gene for GPV can
cause certain types of Bernard-Soulier syndrome. The
availability of the genomic sequence allows fox the detection
20 of possible alterations in the GPV gene of such patients.
Ac used herein the terms "GPV or “glycoprotein A
- refer: to polypeptlde sequences at least substant:.ally smllar
to GPV sequence disclosed here. The terms also spec1f1cally
refer to fragments such as GPVE1l as well as the full-length
25 protein. Typically polypeptides will consist of from about 50
to about 560 residues, preferably between about 75 and 500,
more preferably between about 100 and about 480 residues. The
GPV sequences of the present invention can be:readily designed
and manufactured utilizing various recombinant DNA techniques
30 well Known to those skilled in the art and described in detail,
| below. For exXample, the chains can vary from the naturally-
occurring sequence at the primary structure level by amino acid
insertions, substitutions, deletions, and the liXe. These .
. 'mddificétionS'can pe used in a number of combinations to |
35 produce the final modified protein chain.
The awmino acid segquence variants of GPV.can be
prepared with various objectives in mind, such as facilitating

-This Sheet Has Been Replaced

T L il




rectangl es. N-glycosylation sites are indicated as solid triangles. GCPlba
contains a region rich in Olinked sugars (0- CHO and is |i BEKEAWSPE07644
GPlb[err] by a disulfide (S S) bond. The location of the thronbin cl eavage
site in GPVis indicated by a doubl e- headeth arrow.

7 DETAI LED DESCRI PTI ON OF SPECI FI C EMBODI MENTS The

present lanﬁEwﬁid@ﬁ@bmﬂQ%dt@Qe@&tﬁ%&ﬁnsbfuﬁﬁdr oteihe hnnanmaﬂwrﬂeae and
the structure of he GRPV pr.ot ein. Tge sin Gg¥ cont ai ned
within 6.5 PRIGFUIETFTE SdFT-HEBI °ﬁa§°§i§¥ﬁ%$gpg??ﬂ tBf m#fﬁ ®a single
intron of 93Gphpvimg heiapentisnsfficdcgpqandckessaningdthg seveaeity bs
contal ned WLt Rl Qe V40 e sBIS 0" AURLRL LROLP06OD5008. % £RUCRRERL
' 5 acld sequence variants are usually predetermined variants not
found in nature. The variants typically exhikit the same
biological activity as naturally occurring CPV, such as the
ability_ﬁo form complexes with GPIb-IX. 'However, the variants
and derivatives that are not capable of binding to ligande are
10 useful nonetheless (a) as a reagent in diagnostic assays for
GPV or antibodieg to GPV, (b) as agents for purifying anti~Gpv
antibodies from antisera or hybridoma culture sunpernatants when
insolubilized in accord with known methods, and (c) as
immunogens for raising antibedies to GPV or as immuncassay kit
15 conmponents =o long as at least bne GPV epitope remains active.
In general, modifications of the gene encoding the
GPV may be readily accomplished by a variety of well-known
techniques, such as site-directed mutagenesis (see, Gillman and
smith, Gene 8:831-97 (1979) and Roberts, 8. et al., Nature
20 328:731-734 (1987), both of which are incorporated herein by
reference). One of ordinary skill will appreciate that the
effect of many'mutations-is difficnlt to predict. Thus, most
ﬁodifications.are evaluated by routine screening in a suitable
assay for the desired characteristic. For instance, a change
Z25 in the immunclogical character of the GFV can be detected by
competitlve immunoassay with an dppraprlate antibody. The
effect of a modification on the ability of the GPV to promeote
platelet éggregation can be tested using in .vitro assays, well
known to those of skill in the art. Modifications of other
30 properties such as redox or thermal stability, hydrophobicity,
susceptibility to proteolysis, or the tendency to aggregate are
all assayed according to standard techniques.
_ Inscrtional variants of the present. invention are.
those in which one or more amino acid residuas are introduced
35 into a predetermined site in the protein and which displace the
preexisfing residues. For instance, insertional variants can
be fusions of heterologous proteins or polypeptidas to the
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and Splrﬁggwaq§¢9@mnb ts. RT-PCR analysis on RNAs fromcells of

di fferent origins reveal ed that GPV was speci PCTAISI407644
transcri ets and fromcalls of the nmegakaryocytic |ineage
(megakar ) ells). Asingle tr cript of 4.5 kb for GPV was

detected in human platel ets by Northern bBblot analysis, and the entire am no

id f d
sgiurzeg;e ﬁgngooﬁﬁgégeaﬁgg gggﬂ%ﬁgggéﬁhép |cﬁ contaln S|ni Can be
t r ansnmenbr Hﬁédd‘éﬁafﬁ‘:l&1§ﬁ§ﬁt vapifhration Oﬁo'ﬁ%‘?- rP‘ECiinﬁ’%stFs%%n-and a large

extracel I ul ar domai nxmhho&enmat sﬂshahsl\hﬂiry@pgalwélpfoméas by \titogd.s of
t he extracillglar _.domai.n reve esence t andem Leuy-ri ch

t he, pr f
Fepeats of LBHER 15 THAC GF BY nbREPOBYIEDE CoRbh, CURHT AT divA,
cl eavage sehevtidngt bnouhmunaganlchpomypepm@eslmltdzdhbmﬂ@g«clmt:tde Alerr]

aceounts | BREPREE ansaatng, gy, nBRE  LkRdI AfLiudf WY Madbull)

one exceptorningbpnree o, rSﬁSﬁaﬂntabedlealuseimboun7$ldgnmﬁtiﬁﬁiotlﬂ@O)

all of the e=saaHen t%gg# ed
pl at el et GB %tia&tEEQA?Q gggoﬁg Eﬁﬂuﬂg%?gﬁﬁfgé ar mglgﬁéuﬂa{tcs ;
polypept|d§h9h§Khléﬁd5§rE¥§anDa agrees with the 60 kDa val ue” det er mi ned

after ;90S- PAGE  anal ¥ghst9tutRende oy s 08Nt St £k DFIh S rb.n Pmicsh 4 ‘é’l?ast

predicted amno acid conmposition is very sim]ar to th orfe
one residue has been removed and a different resld e inserted

in its place. Nen-natural amino acid (i.e., amine a¢1da not

normally found in native proteins), as well as isosteric

analegs (amino acid or otherwise} are also suitable for use in
15 this invention.

" SBubstantial changes in function or immunclogical
identity are made by selecting substitute residues that differ
in their effect on the structure of the polypeptide backhone
{(e.g., as a sheet or helical conformation), the charge or

20 Thydrophobicity of the molecule at the target site, or the bulk
of the side chain. fThe substitutions which in general are
expected to produce the greatest changes in function will be
those in which (a) a hydrophilic residue, e.g., serine or
threonine, is substituted for (or by) a hydrophobic residue,

25 e.g.. leucine, iscoleucine, phenylalanine, valine or alanine;

(b} a cysteine or proline is substituted for (or by) any other
residue; (¢) a residue having an electropositive side chain,
e.g., lysine, arginine, or histidine, is substituted for (or
by) an electronegative residue, e.g., glutamine or aspartine;

30 or (d) a residue having a bulky side chain, e.g.,,
phenylalanine, is substituted for (or by) one not having a side
chain, e.g., glycine,

_ -Substitutional variants of the subunits also include
variants in which functionally hémoldgdﬁs'{having.at.least

35 about 70% similarity) domains of other proteins are substituted

' by routine methods for one or more of the GPV domains. '

Another class of variants are deletional variants.

Deletions are characterized by the removal of one or more amino



purified GPV when the data are corrected for the 59,276 nol ecul ar nass.
Fourth, the AR@ repeats in GPV display significant sinl ariRGE/A8940T64e
found in the subunits of the GPlb-1X conplex, which GPV associates with in
platelets. Finally, the transl ated protea contains a thronbin cl eavage
recognition site at a position which would generate a sol uble

cl eavage feﬁ@@eﬁdﬁﬁ Shdf e @BY e c%gneﬁbl@&@&ﬂst stb%y!l@&!ﬂ Gt

after plat treatment wth thronbln hillips a Po Biochen1
Bi ophys. Rexthegyhithile sresinups; (Y s Hes 1) Q‘_{ Df mpley R 445

(1979)).  increasind\Nghey Sth:SJ.dlit:NE @lﬁhﬂd&ypbfrr&hys MMl d IeAgteinre or
Nt orm nal SRR ST 8 R srlrediVpibagatel. S LR WY, i
5 accompllshed by déeleting one of the basic residues or
substituting one by glutaminyl oxr histidyl residues.

A preferred class of substitutional or deletional
variants are those involving the transmembrane region of the
protein. Inactivation of the transmembrane domain, typically

10 Dby deletion or substitution of transmembrane domain
hydroxylation residues, will facilitate recovery and
formulation by reducing its cellular or membrane lipid affinity
and improving its eqﬁeous solubility. Alternatively, the

transmembrane and cytoplasmic domains can be deleted to aveid
15 the introduction of potentially immunogenic epitopes,
Inactivation of the menbrane binding function is accomplished
by deletion of sufficient residues (not nacessarily all the
residues} to produce a substantially hydrophilic hydropathy
profile at this site or by substituting with heterologous
20 residues which aecompiish the same result. '

A principal advantage of the transmembrane
inactivated GPV is that it may be secreted inte the culture
medium of recombinant hosts. This variant is qeluble in body
fiuids such as blood and deoes not have an appreclable affinity

25 for cell membrane lipids, thus considerably simplifying its
recovery from recombinant cell cunlture. Deletianal variants
typically substantially lack a transmembrane domain and consist
essentially of the effective portion of the extracellular
domain of GPV. In some circumstances, the molecule may

30 comprise sequences from the transmembrane region (up to about
10 amino acids), so long as solubility is not sighificantly
affected. -

_ The transmemhrane domain may also be substitutedjby -
any amino acid seguence, e.g., a random or predetermined: |

35 seguence of about 5 to 50 serine, threonine, lysine, arginine,
glutamine, aspartic acid and like hydropnilie residues, which
altogether exhibit a hydrabhilic hydropathy profile. Like the

-
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site (Von-[hﬁ‘lshé@ﬁ-las@eenmblaceﬂ ol . 173:243-251 (1984)) at a A n residue.
N-term nal often cyclized to pyrogl utam c acPds/nssapieat ni ng
the N-term ﬂmgm “ onsi'stently observed with purified GPV. A second
hydr ophobi c was ['ocated at the C-tggmnus of the protein suggesting
that- GPV is a transnenbrane proteln Thi s agrees with data showi ng that GPV

was found i ieis dnel! a%'fz.e t‘s'r' Tcaasé %ﬂuﬁﬁééeaféréé&k%e Bi enz
et. al., Blood 68: 720 25 (19 cont al ns pBotenUa N- gl ycosyl ati on
p

sites, |ocati® diha raldune, med RLISREPRPIRABLHARSERee of O I'i nked
carbohydrates and si aldlycasyd atdionbestianggearedihasedeapeitniiOthi®ascope

vel 3 Throm? it SINERcn. o aBsy gl A AAE s KRR TERb e Tafhefkl tn
[) ﬁtgl |Otn ?gntcﬂmmsy&mﬂmn riunglyepsyiasednd anuwdrtriantal ha@ihgnkbtdleagtrene

N- sugar s d@eec%?lq&édg%?erved%%&aba%ggpg?ggiégngf’ecul?&ggé\geaﬁifg{fggj a¥§er _
t r1 S‘g‘tg ;r;ent ofenp\asoyfam@ma@s@h@m é;hEaggmrszlihngﬂnbhaﬂebEEEIScBangdd_. :
( %{.OSD oryI atlon A dsgaa auh h::%@ggbey &8 &Rha! 8818

pOt enti al ac S a Ser, or hr resi dues.
The C-ter mSfRgUanas ar@mamt&. é@ﬁawﬁogwéatﬁac @daﬁnaﬁxapsxaatyét gphenits

resi dugg WY thebidat ivey, mloats.lﬂadbxm‘&abt ¥caai gequbhel.i spbpund in
Gl blerr] aer;cdam%ilex (sL s tutt:.onal’ lega onal mugageszzcdai—-agszpfagsgmé}.% 3139
(1988); '
to eliminate the N- or O-linked glycosylation sites of the
subunit, e.g., the asparagine residue is deletad or substituted
for by another basic residue such as lysine or histidine.

15 Alternatively, flanking residues making up the glycosylation
site are substituted or deleted, -evan though the asparagine
residues remain unchanged, in order to prevent glycesylation by
eliminating the glycosylation recognition site. Additionally,
unglycosylated subunits which have the amino acid segquence of

20 the native subunits are produced in recombinant prokaryotic
cell culture because prokaryotes are incapable of introducing
glycosylatlon into polypeptides. _ o .

| Glycosylation variants are conveniently produced by
selectlng appropriate hest calls or by'in vitro methods.

25 VYeast, for example, introduce glycosylation which varies
significantly from that of mammalian systems, Similarly,
mammalian cells from a different species (e.g., hamstér,
purine, insect, porcine, bovine or ovine) or tissue than the
GPV sowrce are routinely screened for the ability teo intreduce :

30 variant glycosylation as characterized for example by elevated
levels of mannose or variant ratios of mannose, fucese, sialic
acid, and other sugars typically found in mammalian
glycopratelns.  In vitro pracessxng of the subunvt typlcally is

. accomplished by enzymatic hydrolysis, e. g., neugaminidase

35 digestion.

The polypeptides of the invention can consist of the
full length GPV or a fragment thexeof as described above.
Particularly preferred polypeptides of the invention are those



chkey et aI Proc Acad. Sci. USA 86:6773-6777 (1989)) Thus nDst

of th(—i'Th n (92@@ I S exposed to the outside of %
This js| h.the observed rel ease of a GPV fragnent sllg tIy
snaller i ntact nmenbrane bound, GPV after treatnent of
platelets mnth calpaln (Blenz et. al., Bl ddd 68:720-725 (1986)). This

b t h t hat ;th te f I
o bet ween PRYLFEE BOLIPRPEARENE %9%%5% afrera R e frdl
domai n. The seqglncey SiecieosedsiduPigare 8Bt evenly distributed in the

protein: four are cl u%rﬁg%&gogjgo%ag%n%ﬁggc éﬁ@f&e@%&%if@rﬁ:i t he

regl on between the Lel- mal Ns an rane I n erm na
part of the'égensdecrlll &£ Shgnsaquenne afsevclewtides amppamino meistul ar

5 residuass in the two sequences is the same when alidgned for
maximum correspondence. Optimal alignment of sequences for
comparison may be conducted by the local ‘homolegy algorithm of
Smith and Waterman Adv. Appl. ‘Math.’ 2:482 {1981), by the
homoalogy alignment algorithm of Needleman and wWunsch J. Mol,

10 Biol. 48:443 (1970), by the search for similarity method of
Pearson and Lipman Proc. Proc. Natl, Acad. Sci, USA 85:2444
(1988), by computerized implementations of these algorithms
(GAP, BESTFIT, FASTA, and TFASTA in the Wisconsin Genetics

' Software Package, Genetics Computer Group, 575 Science Dr.,

15 Madison, WI), or by inspection. These references are
incorporated herein by reference,

The percentage of sequence 1dentity between two
sequences is determined by comparing two optimally aligned
sequences over a window of comparison of at least 20 positions.

20 The percentage is calculated by determining the number of
positions at which the identical nucleic acid bass or amino
acid residve occurs in both segquences to yield the numbex of

. matched positions, dividing the number of matched poéitions by
the total number of positions in the window of comparison

25 {(i.e., the window siza), and multiplying the result by 100 to
yield the percentage of sequence identity. _

The term Y“subgtantial identity" means that a
polypeptide comprisés a sequence that has at least 80% sequence
identity, preferably 90%, mare preferably 95% or morsa, compareé'

30 to a reference gsequence over a comparison window of about 20
residues to about 500 residues - typically about 50 to about
500 residues usually zhout 250 to 300 residues. The values of

: percent 1dent1ty are determined u51ng the programs above.

, Another 1nd1catlon that polypeptlde secuences are

35 substantially identical is if one protein is immunologically
reactive with antibodies ralised against the other protein.

Thus,, the polypeptides of the invention include polypeptides
immunologically reactive with antibodies raised against GPV.



di stances. The abse'ncl in the mddle portion of the nolecule
indicates that this r pti bl o0 enzymati c cl eavage, accounting
for its sensitivity to various enzynes s as cal pain, chynotrypsin,

el astase and thronbl g presons 1ADBRKELS Blovial MALESEAPIP G o

putative thrombin cleavage Site reveal resence. I
at positi opréperationTinfs GRVpEaiypepthdes hepredused chibher ooy recombiuant

the fol | owy sggg 3 Haaingl,| bl 1abi8reg! FABh ot FRELL WirdEs Jhimid the

fragnment |1 ber by throngln mguLd be 67,613 Da @fter correctjon,tfor the
presence oph¥ases Nigaladed aPFonbéP%GQ}cﬁ%l$Hpm§esiH*f%? ?%_@%ﬁﬁ%ﬁ%%rent
nol eculfr waijeht of subetEnVikilivasieBhseMRLaIly fhge afit G6nmpoReskEnce
around the Arg-d ent.i de bond dlsgga ed 5|8€|f|c t 5|€%Iar| tto
sequences a?%gﬁh hAGHEPRAEY e aéﬁ_g?? B REEHEE B Rt . al .,
ER, N?thVH?hs;eihé miﬁﬁinﬁhﬁthin ppl?ﬁeﬁﬂidéﬁ?bf%thss Doeen®bdwndo Fhot
1984).), and _post notabl.y .to r ' LT L ng. The.sequence
is al so si fﬁ‘:’lng‘r%% %q%%rl%ﬁ?r E‘WHfiﬁbé%Fé{;gégﬁﬁe‘.’%ﬂi #F%ﬁfl H2i g‘iﬁée of _
proline resmieonment, &.d.heotberuprteinsi fvdhya phatebeonembIamedi atel y
after {die BEJao, Ievely WhvRe"ds pkBehlf Nal BalA sSEEHENCEo 24 RolbPhhdiss
or dominant band by PAGE, there can be trace contaminants in
the range of 5-10% of native protein which co-purify with the
desired protein., Isclated polypeptides of this invention do
not contain such endogenous co-purified protein.
15 Protein purity or homogeneity may be indicated by a
nunber of means well known in the art, such as polyacrylamide -

wei ght change upon::lg c i nB& REL and Phillips J. Biol. Chem 256:59-65
(1981)) suggest siz#ha m’ﬁﬂaﬂ T1de bonds are fornmed ovepCHUSI407644

gel electrophoresis of a protein sample, followed by

visualization upon staining. For certain purpeses high

resolution will be needed and HPLC or a similar means for
20 purification utilized.

Much of the nomenclature and general 1abofatory
procedures referred to in this application can be found in
'Sémbtéok et. al., Molecular Cloning - A La.borat:ozy Manual (2nd
Ed.), Vel. 1-3, Cold Spring Harbor Laboratory, Cold Spring

25 Harbor, New York, 1989 or in'Berger and Kimmel, Guide to
Molecular Cloning Technigues, Methods in Enzymology 152
{Academic Press, Inc., San Diego, CA). The manuals are
hereinafter referred to.as'"Sambroak" ar “"Rerger" respectively. .

30 Cloning
A variety of methods for cloning DNA seguences into
prokaryotic cells are well known in the art. Organisms which
are commonly utilized as hosts for the amplification of a-
vector include Escherichia, Bacillus and. Streptomyces. The
35 most common bacterial hosts are various commerciaily available

) strains of E. coli, due to the ease with which the organism may

be cultured and the wealth of information which is available
regarding the cell's life-cycle, genetics,'viruses and



after thronbin cleavage of purified GPV (Shinonura et. al., Bl ood

75:2349- 2856 (1990); Roth et. al., Biochem Biophys. Res. Cor@QT#I$94/07644
170: 153-161 (1990)). The prior art suggests that GPV has a high
affinity binding site for thrombin. The {#Vfl fragnment is generated at
concentrations of thronbin in the nMrange: [err]-thronbin cleaves 100% of
pl at el et Gévailopmestal aldgulatiess t The $ectbkéimogtotoRronls etedain

e aﬁﬁﬁméﬁ a5, FHERA ARIVER Jeron the PRR3AZ RRRARE 204 BRRER at e

by the sel eianmdre?amlbmmﬁlpuplﬂaged ébthough savenrdlnveepbrsosrredbated
whi ch coul 0 it ablel BaBepeLioh® CRfeCkanBkonkChARCRERGIL0- 725

(1986)). npl es of rotei ns known to I nterac
thronbi s manuals contalns methadoloqy sufficient to direct persons of

Sklll through most cloning exercises.

o A number of vectors detajlec in sambroock and
elsewhere may be 1n1t1a11y cloned into E. coli and then
subsegquently transferred into a eukaryotic system without any

10 necessity for re~cloning that. part of the vector which is of
interest to the person of skill. Vectors capable of
replication in both prokaryotic and eukaryotic cells are
generally termed Yshuttle vectors®™ and must contain at a
minimum a eukaryotic and a prokaryotic origin of replication.

15 BSeveral shuttle vectors are commercially available which
contain polycloning sites, selectable markers for both
bacterial and eukaryotic cells, promoters for both bacterial
and eukaryotic expression of the gene(s) of interest, and

 integration sequences for insertion of the vector inte the

20 eukaryotic genome. A few examples of vectors which may be
amplified in bacteria and used for transformation in eukaryotie
cells include the family of P element vectors for Drosophila
melanogaster, a number of SV40-derived vactors for the.
transformation of COS cells, adenovirus-derived vectors for

25 transformation in cells containing the appropriate
transcription factor for RNA polymerase III, a variety of BPV-
derived vectors and the YIp5-derived vectors of Saccharomyces

_cerevisiae (see Sambrook chapter 16 and Berger chapter 53 for
an overview of different vectors which may be transferred

30 between E. coli and eukaryotes). General techniques for
shuttling DNA between proXaryotes and eukaryotes are also
described in Cashion et. al., U.S. patent number 5,017,478 and
Kriegler, Gene Transfer and Expression: A Laboratory Manual, :
W.H. Freeman, N.Y., (1990) which are incerporated by reference.

35 )

Expression of Recombinant Proteins
Methods for expression of recombinant proteins may be

found in Sambrook chaptexs 16 and 17.
This Sheet Has Been RT
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ﬁéﬂbﬁy are the newy cloned thronbln receptor, and GPlba (Vu,
: : 1057- 1068 (1991); Lopez et. al., Proc. NaPCTABA40768%i . USA
ﬂ““ 87) De marco et. al., J. Biol. Chem 266:23776-23783
- A distinctive featurg of GPVis that it has the highest
Ieu0|ne cont ent (conprising 20% of the am no acids) of the known platel et
proteins. Mst of thfed@dinfite RUtlies nayCoy as:p:eea&al aadewthrn 15

t and L h, f_24 d ts f d th
LRG T BASHSTHA FBIatS SR, L SHIGERR53T) FRPERRSAOR: SNBEFSab y 1 o

pl at el et ﬁlémxe(ﬂallﬁ_?.t epeaiftten @Edﬂsesatr]y th eRkGreepenekbrand ﬁbeﬁ(i_hsLRG
t .
a1y, ahpE it yntady W Winsteg Fithel pPRE=cRRRRIRE (Bha1 7, |
For eX arrmqmm'@agl yafarthg :(mwrx)s aéxthomlgh itr 45. smastimasapossdbleUSA
83: 7683 408 (kG &Yl Qi&rﬁle a R3Sl ‘E% hf: aL«. a ggllkgégt%s% 279

.(1988)) b|nd t0 a specifjc type of Callagen, Drosop
(Rei nke dintoan mwommiaﬁtqm@éemaﬁaﬁsm Ek’atBBerQreFC’ uise, thRBO J.

8: 2601 (%arﬁpt@m@rf&ntg&mﬁa%ﬂg X@@ﬁa&ahﬂasaﬁ%ﬁyaﬂé used ~E9%

enbryogene5| S, especti ve) sensitive

ampl i fi c ATOPodYe GRNTFAFIReal Y %%Pé'?%"&?‘ccﬁvs PR FRBt BREES and
megager y@?mea&mww atijuh weslahspidaleet edntaibEexpeakksonhi ch were
te .

upregul a cont%.lcotlersetcffe%gee&tco\%ﬁahcﬁl%h%.Q?xl the host cell (e.g., an
origin of replication). In addition, a variety of well«known

promoters or promoter elements will be present, such as the
lactoze promoter system, a tryptophan (trp) promoter system, a

15 Dbeta-lactamase promoter system, or a promoter system from phage
lambhda (see Yanofsky, C., 1984, J., Bacteriol., 158:1018-1024
and Berskowitz, I. and Hagen, D., 1980, Ann. Rev. Ga&ner._,
1&:399—445). The promoters will typically control expression,
optionally with an operator sequence, and have ribosome binding

20 site sequences and similar elements for initiating and
completing transcription and translation.

| Methods for expressing large amounts of a protein 1n

a bacterial cell are often 1nva1uable in determining the
protein's function, or in generating simple methods of

25 purifying a protein, such as by raising antibodies to a protein -
expressed in a bacterial cell for use in an immunopurification
technigue for isolation of a protein from a eukaryotic cell.
During purification from E. coli, the expressed polypeptides
may first be denatured and then renatured. This can be

30 accomplished by solubilizing the bacterially produced proteins
in a chaotropic agent such as guanidine HCL and reducing all
the cysteine rosidues with a reducing agent such as beta—
mercaptoethanol. The . polypeptldcq are then renatured, elther
by slow dialysis or. by gel filtratien, U S. Patent No. |

35 4,511,503. The most common of these techniques is the
generation of fusion proteins which express a portion of the
protein of interest fused to a known antigen which is not
otherwise present in the bacterial cell (e.g., LacZ in E.



ester which is a known inducer of nmegakaryocyte differentiation in HEL
cells. RT-PCR analysis did not reveal GPV nRNA in non negakgryrosasgzesscel | s
such as | eukocytes, endothelial cells, HL60 and U937 cells. Northern

anal ysis revealed a transcript of approx#gately 4.5 kb in platelets and

al so revealed a positive band of | ower e in |lynmphocytes. Further

analysi s SolPPIE dsIHIGY JaRAEEath HIERiLEAARSTARDI O Al e

coul d repreSernt’ sone gene 1€ g Sur €
necessary tRnxitieation wsing elmkﬁicmmnpmegbﬁ s ﬁlrected against

platelets. e Kimsind |41 éhsnanénfusya rBEQ&ﬁ'iESusEEUEbeﬁaEQea hi gh

sensitivity to, thyonbin eav e V a useful marker for
megakar yoc 3R eﬂ&?f%ﬁa &He8F t hr onbi n dependent pl atel et

activatgon in thrcndxnxpreﬁslon af ganes in eukaryotic systems may be used
for a number of purposes, 1nclud1ng the follow1ng. to conflrm
- the 1dent1ty of a cloned gene, to express eukaryotic qenes ‘
which require post—translatxonal wodification, to produce large
quantities of proteins which are ordinarily available in small
10 c¢uantities from naturally-cccurring biological sources, to
study the biosynthetic pathway of the gehe product, to clarify -
the relationship between the structure and function of a
protein through mutat;pngl analysis, to properly express
proteins containing introns which prokaryotes cannot process,
15 and to identify the gene's promoter elements. When éhoosing an
expression vector several factors need to be ftaken inte account
including the size of the gene (some packaging viruses may
incorporate only relatively small amounts of DNA), the type of
host cell which is available (some cells such as CHO cells add
20 more post-translational modifications than other celle such as
NIH-3T3 cells), whether a permanent transformant or a transient
expresslon systen is desired and the presence of control
elements in the vector. Eukaryotic expression vectors cantainf
both prokaryotic origins of replication (generally derived from
25 pBR322) and eukaryotic transcription units which are
transcribed only in eukaryotes. The eukarvotic transcription
unit consists of non-coding sequences and sequences coding for
- selectable markers such as thymidine kinase, aminoglycoside
phosphotransferase or dihydrofolate reductase, as well as the
30 portion of the gene of interest necessary for expression. In
general the transcription unit is assembled from well-
characterlzed viral or eukaryotic genes,
Introduction of the recombinant vectors into
., eukaryotic cells- may he achieved by a varlety of metnods known
3% in the art, including: calcium phosphate or DEAE-mediated
transfection, polybrene,'protoplast tusion, electroporation,
liposomes and direct microinjection. |
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prethronbot|c $mamea}hsBamRelwxd'The present invention denonstrates that GPV
is the product - e. The GPV gene is interrupt aCIIYSH/36439! €
intron within- t ted region with consensus GI/ AG donor and
acceptor sites. ra o servatlons shoy, t hat the isol ated genonic cl one
was derived fromthe gene for GPV. First,"the genom c sequence in exon 2

agrees conpletely mﬁ SQB?% egg%n Emﬂ§i§?999a$1983£iéﬁ€%$§t£ﬁ$“

Second, the restriction nma e’ 1So ate oné TS Consi st
restricti omtﬁlﬂld@rrﬁmes Simdmn MizysnsV40n bapEbienarviimmses ssuchiaspevine

chronDso h i t ’
‘he GPI b[ & E}vj egﬂe& ?V]‘é&?]fééf(%w glhd, h%f-ggﬁe%ﬁ%seg YEEN §5MEhSEelf-Sint
9

156: 389- 3 ggEach & éheﬁl%f"@F@Prﬁe%grbe“FE@ 'ERCQ?%?%Q ‘B‘Qyﬂq have a

si ngl egi ntiigad Ryhiiled Tontaisy mt@.mé aegmegcefaﬁﬂet@ené Gﬂtiﬂi’@eﬁé’s’t ng
sequence IS talned mnt I.n a

e.sequen of eGPl X gene

was recenlqa} grlS °%XexBF3P51%eﬂf %6% %@0 %
(1393))h mgmgswwsmm a:yntmmngl thecodlbs weth ogradualiyngl e exon
and to have its 3 -naon lop lnte
simlar e>?'5’r"r' e )] &ﬂﬂ qéEut | o rtof‘ﬁé &E-"%Bhﬁl% %‘%)r"%"*&%g%‘}ggﬁnes
suggest s piravidess eagdsiEngiey gaines .o E’bﬂrnBHAeuointWbr@nyl%ramhlﬁ\ie@l n
the LRP ! diidar Healichlide toriRiknis 181 vhigaBlel | BEKI fénefdiey PhotdfelsV
gene cis-acting elenments, an arison

a substantial amount of flan ing DNA, partlcularly in stably

transfected lines in which the vector has integrated into the

chromosome. '

The DNA sequences will be expressed in hosts after

15 the segquences have been operably linked to an expression
control segquence. These expression vectors are typically
replicable in the host organisms either as episomes or as an
integral part of the host chromosomal DNA. Commonly,
expression vectors will contain selection markers, e.q.,

20 tetracycline or neemycin, to permit detection of those cells
transformed with the desired DNA sequences (see, &.9., U.S.
‘Patent 4,704,362, which is incorporated herein by reference).

| ' Many standard purification techniques may be used to
purify the gene product from the gene of interest which is

25 expressed as described above. 1In the present invention which
provides a direct means for antibedy generation, it is possible
to use an immunoprecipitation or immunochromatographic method
in ‘addition to or in conjunction with standard precipitation
and chromatographic methods for purification of GPV ox its

30 cleavage products, without first generating antibodies using
prokaryotic fusion proteins,

_ As indicated above, the vector, e.g., a plasmid,
which is used to transform the host cell, preferably contains
DNA sequences to initiate transcription ana seguences to

35 control the translation of the antigen gene sequence:. These
sequences are referred to as expression control seguences.
When the host cell is of insect or wammalian orxigin, .
illustrative expression control seguences are obtained from the



avai |l abl e sequences from ot her nmegakaryocyte specific genes reveal ed
significant differences and simlarities. Unlike the PF4 (DoPCEMUSIHO7644 Mo .
Cell. Biol. 7:898-904 (1987)), GPIb[err] (Wenger et. al., Biochem Biophys.
Res. Commun.  156:389-395 (1988)), CGPIIb (f andini et. al., Biochem

Bi ophys. Res. Commun. 156:595-601 (1988); FEIdEﬂFEICh et. al., Biochemstry

29: 1232- 12 it o e oy D O
268: 3438- 3443 2623%! oty (Fdrerdd, Clooy 8bs-ah7, dosByo

sequence f ATEEToNk e;?iéﬁﬂFJLg%%ﬁ'c egg ﬁg%gbnﬁeghgi%sﬁ Pic__;gggnsRKlZ
pol yner ase ﬂétgmmm{eeth Qmmta‘ii r(lﬂaa:ure 296:35-42, 1982) The cleoning
B Rl A e il
trans- ast | \ug;nm;g ﬁgsnmcxid!emquoandlmdugsted in size as necessary m:-
dESLrable and llgated with DNA cod;ng for the GPV polypeptxde
by means well known - in the art. :
as with yeast, when higher- animal host cells are
employed, polyadenlyation or transcription terminator sequences
10 from known mammalian genes need to ba incorporated into the
vector. An example of a terminator sequence is the
polyadenlyation sequence from the bovine growth hormone gene.
Sequences for accurate splicing of the transcript may alsco be
included. An example of a splicing sequence iz the VPl intron
15 from SVAO (Sprague, J. et al,, 1083, J. Virol. 45:773-781).
Additionally, gene sequences to control replication
in the host cell may be incorporated into the vector such as
those found in bovine papilloma virus type-vectors.
Saveria-Campo, M., 1983, “Boavine Papilloma virus DNA a
20 Eukaryotic Cloning Vector" in DNA Cloning Vol. II a Practical
Approach EB4. D.M. Glover, IRL Press, Arlington, Virginia
PP- - .213-238.
' The host cells are compétent or. rendered competent
for transformation by various means. There are several well-
25 known methods of introducing DNA into animal cells. These
include: c¢alecium phosphate precipitétion, fusion of the
recipient cells with bacterial protoplasts containing the DNA,
treatment of the recipient cells with liposomes containing the
DNA, DEAE dextran, electroporation and micro-injection of the
30 DNA directly into the cells.

The transformed cells are cultured by means well
known in the art. Biochemical Metheds in Cell Culture and
'Viro.l_ogy, Kuchler, R.J., _Dowden,-.Hutchinspn and Ross, Inc.,
(1977). The expressed GPV polypeptides are isolated from cells

-

35 grown as suspensions or as monolayers. ~The latter are
recovered by well known mechanical, chemical or enzymatic

- i

means.



support the association of GATA and Ets-1 cis-act]i ng sequences in

megakaryocyte-spsci fi c gene expression (Lemarchandel et. . PCIMIS94/63844 -
Biol. 16:668-676 (1993)) while Spl sites interact with m)re ubi qui t ous
transcription factors. The availxgpility of the genom c sequence

for GPV is useful in the characterization of patients with Bernard Soul i er
syndrone. ThegsRuptiiofnos SPy_pbptidber by osirdye B ieneiog T

the GPlIb-1X glycoprot | e d th V c otern The
availability of the G&‘%}Q %ﬁi‘&g éﬁgﬁgé 3? %% \flex}% Q:Saég n‘w‘[ent of the role
of GPV in t mynthetdcrldyppespavadoint Aewide rvaroly el weYsh ar&otdeifnsnaame
in the Bern Syled d t f LR GPV
for correct anﬁ% ?:ﬁ'g:éesnt}'%f (%P%F%gﬁfgf E éﬂ?{)é Q%rp béé I ndicates That a
defect ih tselyEiont 6 epvacER éﬁu§EPE'éﬂ'-a¥1h aqrﬁeai%rceaéﬂrrdr capantional

syndrone. Thecavaiguell,! | Marebubh8uBsHRfls SRMICHatd ke fﬁmﬁé&:@ﬁfft i on

of possr ble alterations .in the GPV gepe of su*h pati e used
herein the P¥Rddabépang cag beopegtelR IPCo%E %?"GE & ‘;fg? )s}ﬁb‘ﬁrf RFERfRYe

alt | east S?%%Teﬁlntfbi\'l fbkaﬁ:pme:c aBt&ﬁaﬁE’Vaﬁ@ﬂwm%D Sﬁmwmmrm:p&ﬁ&tems

al so specifica ref er raggent s syuch as t he i
full-1ength Sﬁpﬁés Ss ?gpr E8r Iy ERBFS B e TSR §9- c@%sq\@ ofqﬁ?"? drBkisR= 5o

t 0 abouto 56aaie beduasd pbebenebhyebeht\emiaémuxsﬂfg atchrsBOrd mmtthaad=ef er abl y
bet ween ab O%’za&?z%;?:@dtﬁggﬂt mé@ﬁoﬁsesagu@éibcg h:ﬁ'x this application.

Alternatively, purified and isolated GPV may be

treated with proteoclytic enzymes in order to produce GPV
polypeptides. The. GEV protein saquence may be analyzed to
15 select proteolytic enzymes to be usaed to generate polypeptidas
containing desired regions of the GPV protein. The desired
polypeptides are then purified by nsing standard technigues for
protein and peptide purification. For a review of standard
technicques see, Methods in Enzymology, “Guide to Protein
20 Purification", M. Deutscher, ed. . Vol. 182 (1990), pages 619~
626, which is incorporated herein by reference. Peptides
generated by this strategy may be used to generate antibodies
using standard methods, including thbse described in this
application. |
25
antibody Generation
The antibodies recognizing polypeptides of the
present invention are suitable for modification using the
multitude of techniques available to those skilled in the art
30 for production and wanipulation of various immunoglobulin
molecules. Immunoglobulins are proteins consisting of one or
more polypeptides substantially encoded by immunoglobulin
. genes, The recognized 1mmuncglobu11n genes include the kappa,
i '1ambdu, alpha, gamma, delta, cpsilon and mu constant region
35 genes, as well as the myriad 1mmunoglobu11n variable region
genes, For a discussion of immunoqlobﬁlin forms, see e.g.,
Fundamental Immunology, 24 E4. W.E. Paul ed., Raven Press NY

(1989), Huston et al., Proc. Nat. Acad. Sei. USA
‘This Sheet Has Been RTlaced
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GPV sequences of rid¥hedd HRSHEUM Réplivent i on can be readily designed and

manuf actured utili econbi nant DNA t echni ques WECTYSISRFFH o
those skilled in gﬂﬂ'ﬂl!‘“ cribed in detail, below For exanple, the
chains can vary f ral l y- occummii ng sequence at the primary

structure level by amno acid insertions, substitutions, deletions, and the
l'i ke. Thesgs ys8iid+5@83 o(mass));, Eixtsask idl A m&mca)fzmrJdmmeor(asterz) '

Datants' oindsHBheARELoF Sl U, 08D aoaspssas WS 70 Lok ae ™

facilitating As used herein, ":.mmunoglobul:.n,"13'ar¢;.hcfﬁyc'atqmn and
preparatiq e el £d lfia G edaiesef ul for
nodi fyi ng asmsf'l&ﬁy pééilggf&(s;l}?rprow ng 13% :Fg utic effl cacy, v and | essening

t he- seser|mqnqglcnal antibodies, to an entzre 1mmunoglobulin or antibody
or any functional fragment of an lmmunoglobulxn molecule which
binds to the target antigen. Example of such peptides include
complete antibody molecules, antibody fragments, such as Fal,
F{ab'},, complementarity determining regions (CDRs), V, (light

10 chain variable region), Vy (heavy chain variable region), and
any combination of those or any other functional portion of an
antibody peptida.

An F(ab'), fragment lacks the C-terminal portion of
the heavy chain constant region, and has a molecular weight of

15 approximately 110 kD. It retains the two antigen binding sites
and the interxchain disulfide bonds in the hinge region, but it
does not have the effector functions of an intact IgG molecule.
An F(ab'), fragment wmay be obtained from an IgG molecule by
proteolytic digestion with pepsin at pH 3.0-3.5 using standard

20 methods such as those described in Harlow and Lane, Antibodies:
A Laboratory Manual, Cold Spring Harbor Pubs., N.Y. (1988).

- An Fab fragment comprises a light chain and the N-
termlnus portion of the heavy chain to which it is linked by .
disulfide bonds. It has a molecular weight of approximately 50

25 kD and contains a single antigen binding site. Fab fragments
may be obtained from F(ab'}, fragments by limited reduction, or
from whole antibody by digestion with papain in the presence of
reducing agents. (See, Harlow and Lane, supra.)

A multitude of techniqgues available to those skilled

30 in the art for production and manipulation of various
immunoglobulin melecules can ke readily applied to produce
antibodies for use in the present invention. Antibodies which

“bind to GPV may ke produced by a variety of means. The
production of non-human mondclonal antibodies, e.g., murine,

35 lagomorpha, egquine, etc., is well known and may he accomplished
by, for example, immunizing the animal with a preparation
containing c¢ells bearing GPV or isolated GPV molecules.
Antibody-producing cells obtained from the immunized animals



occurren Q«ﬁk. &bd during therapeutic use. The am no acid sequence
%ﬁ QffeetSiad

vari ants deternmined variants not found in nat BEBUSTHer644
vari ants agﬂua
occurring

it the sane biological activity as naturally
he ability to form@gconpl exes with GPIb-1X However,
the variants and derivatives that are not capable of binding to |ligands are
us ff g' dnonetai?é' e%ﬁofehmaea aﬁagsﬁeemaﬂ; ameﬁixieérms &m&sfwrfg@g‘én@f
antibodies to url a ti bodies from
antisera orp’ﬁ’?gaf’ﬁﬁf(#ﬁ E’%I Fﬁggggiﬁe%%‘rp% @%3}? %o E'd in accord
with known feikbetsligaed. (cFogsai absmosmten fof ganenaﬂgpmmbdﬂmﬁeSScﬁb GPV or
as i mMmunoass S Wi emai ns
active. %ociapﬁfggﬁgﬁﬂﬁayngﬁ&& ca oﬂ%e'éo %g%gér?g \eﬁr?co i Nng“the GPV
may be Beadily accoinhshqénbyat;var¢€nhumﬁn\MﬂﬂGQQQQWA P@@MMQ$a§§ tueh as

d , d
%Lgrt[srectﬁd?autaae%géhsigs so%&%ﬁ%%ﬁs@éﬂ h@%ﬂez‘%&b@}; Bued an

|ncorporatehuménemﬁn99lpﬁﬂéréﬁEé?°d¥?ﬁeQﬁY iHeRfloandiy WlﬁhlcQﬂ&QQQ%Qﬂﬁi
that the ef{gehn0hulBNY HLAYL 28SmAP B fdddiddbiled vy ddcliateTMin J@lences

nodi fications_ are”eval uated routine screeni bIe assay for
the desiredvehgRagpepfe; pn aphi-FRYDpan QPQﬁéxaﬁél ﬁﬁyﬁg ¥l RFrEdons
char actigy Oéhéhao@Fbeaacbeeﬁlﬁhgca EDNA YL Lnraast | froke huwEm @agsad st h an
appr opri at e a0kl Body «Jneng’ LERkrel ArdBShd AR s Gl e 4%, N
Science 246:1275-1281 (1989). The sequences which encode the
antibody (or binding fragment) of the desired specificity are
then cloned and amplified. Alternatively, one may transfer the

15 antigen binding regions of nan~human antibodies, e.g., the
F(ab'), or hypervariable regions, to human constant regions
(Fe) or framework regions by recombinant DNA technigues to
produce substantially human molecules. Such metheds are
generally known in the art and are described below.

20 ' The invention also provides synthetic or recombinant
immunoglobulins, including chimeric immunoglobulins, humanized
antibodies or hybrid antibedies or derivatives of any of those.
Chimeric immﬁnqglobulins are typically the product_uf chimeric -
DNA, which is recombinant DNA containing gemetic material from

25 more than one eukaryotic species. _

*chimeric immunoglobulins® or “chimeric antibodies
refer to those antibodies or antibody peptides wherein one

portion of the peptide has an amino acid secquence that is
‘derived rrom, or is homologous to, & corresponding sequence in *

30 an antibody or peptide derived from a first gene source, while
the remaining segment of the chain(s) is homologous to
corresponding sequences of another gene source. For example, a
-chimarlc antibody peptide may’ ccmprlse an antlbody heavy chain
with a murine variable region and a human constant region. ‘The

35 £wo gene sources will typically involve two species, but will
occasionally involve different sources from one species.

Chimeric antibodies or peptldes are typlcally

produced using recombinant molecular and/or cellular
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pl at el et aggr.eg@tsisﬁatﬂarBe . %"f‘ed using in.vitro assays, well known to
il j fi cati ons of other propertiesPSHURMHE6#dox

t hose of skill
or thermal stabli icity, susceptibility to proteolysis, or the
tendency to aggr e are all assayed accpyvding to standard techni ques.
I nsertional variants of the present invention are those in which one or
nore ami no mmmaiuegmis:ailmyr,oahm.aﬁrim amiploédetsehmmedasiiablbn t he .
protein an e 44k I [ u Fals S c

q-a g}“ 3 | s car ot ApR< h%%h\z&geroihd ‘Eﬁat t:.m&@ TtﬂQ Yariable

i nsertional e usi ons o ous
pol ypept i dg@gmnsh@f antibodies derived from one mammal:.an speclgm,nyhaﬁe

car boxyl tej Har®P or%d.%sf O hoclbgbls €3N chG usklehBekaghl i tate
purlflcatlon of e enco ed protein. | mmunogenic Eg5|ons may al so
be prod@ce@ hadges derived from a second, dxfferent mammalian specles.

Methods for preoduction of such antibodies are well known and
are described in, for e#ample,_uis; Patent No. 4.816,397, and
EP publications 173,484 and 239,400, which ére incorporéted _

_ herein by reference. . '

10 The definition of a chimeric immunoglobulin, however,
is not limited to this exampia. A chimeric antibody is any
antibody in which either or both of the heavy or light chains
are composed of combinations of sequences mimicking the
secuences in antibodies of different sources, whether these"

15 scources are differing classes, differing antigen respunses, or
differing species of ¢rigin, and whether or not the fusion
point is at the variable/constant boundary.

The term "humanized" or *human-like immunoglobulin®
refers to an immunoglobulin comprising a human-like framework

20 region and a constant region that is substantially homologous
to a human immunoglobulin constant region. Hence, most parts
of a human-like immuncglobulin, except possibly the CDRs are

' :substant1al1y homologous to correspond;ng parts of one or more
native human 1mmunoglohu11n sequences.

25 . "Hybrid antibody" refers to an antibody wherein each
chaim is separately homologous with reference to a mammalian °
antibody chain, but the combination represents a neovel assembly
so that two different antigens are recognized by the antibody.
In hybrid antibodiesz, one heavy and light chain pair is .

30 homologous to a paly found in an antibody raisaed against
another epitope. Thie results in the property of multi-
functional valancy, i.e., ability to bind at least two
-difforent epitopas simultaneou':]_y._ Such hybrids may, .Df _
course, alsoc be formed using chlmerlc chains. _ .

35 I'mmunoglobulins may be fused to functional reglons
from other genes (e.g., those encoding enzymes) to produce
fusion proteins (e.g., immunotoxins) having novel properties.
In general, modifications of the genes may be readily



linking in VHﬁEQmﬁﬂkaumﬂe mded nant cel |l culture using DNA encoding an

i mrunogeni ¢ po ed to a nucl eoti de sequence encRUIAPSIGIVe44These
I mrunogeni c fu for instance, to raise antibodies useful in
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sel ecti ng substltuteb?gi# 3%59?K§%t 5% fﬂ%ﬁﬁ qf3§§l§4’ esil’ﬂ%ggﬁructure
of the Dol FPEpt P¥cTBACKBYRWithy, a ﬁBVam@%l%ri$eﬁh%£mmﬁm1xIn) t he

charge or BygaePBEY it hedbuiba &Pl 8éﬂé§mf’éed sy tedftfdard taht Qodyle "bul k of
t he. si de chaln The substitutions enejal are %Egected t'o produce

the great e®F &H&Hgé§SPNSﬁUSEF|SﬁaMP ?'bﬁm? ¥ ophi I-i ¢
resi due, eggturaeione aagayhr eopi standaré Uhﬂiumﬁﬁhyfs)rsdmf dW)ERSA or.

nyorophoD, grss! iy, RediptBAShIRe pRSLEMELIR, I ar el anee
resi dus (a)adﬁoreingth@. kheing, alPRE g cfusporsi prate igisd ey fafagments of
' heavy and/or light chains, that are also specific for GPV if
they bind GPV alcne or if, when properly incorporated into
immunoglobulin conformation with complementary variakle regions
- and constant regions as appropriate, are then capable of

15 Dbinding GPV., Binding affinity is typically represented by the
affinity constant (X,) for equilibrium c¢oncentrations of
associated and diéassociated configurations, i.e.,_Ka = [A—
B1/[A)[B) where [A], [B), and [A—B] are the concentrations at
equilibrium of the antibedy (A), antigen (B) and antigen -

20 antibody complex (A-B), respectively. Under physiological
canditions, the affinity constant of a specific immunoglobulin
of the present invention is typically about 10"3 to about 10°%%
liters/mole, and preferably about 10710 liters/mole or more.
One of skill will recoqnlze, hQWQver, that binding affinity

25 hetwaen two molecules will be influenced by a number of factors
such as temperature, pH, ionic strength, and the like.

. Compositions of the present invention comprise
immunoglobulins which selectively bind GPV molecules on
platelet cells. The immunoglobulins and pharmaceutical *

30 compositions of this invention are particularly useful for
parenteral administration, i.e., subcutanecus, intramuscular,
or intravenous administration. A number of new drug delivery
approaches are being developed and the pharmaceutlcal
comp051tlons af the present 1nventlon are suitable ror

35 administration using these new methods, -as well. See, Langer,
Sc:.ence, 249:1527-1533 (1990). .
In one embodiment, the antibodies of the present
invention can be used to target conventional drugs or other



e.g., lysine, #fdi ne, is substituted for (or by) an
el ectronegat i ve r l gl utamine or aspartine; or (dCRUSMI74e
havi ng a bul ky si - phenyl al anine, is substituted for (or by)

one not having a side chain, e. g , egC|n Sg ‘Substitutiona
variants of the subunits al so include variants in which functionally

honol ogous £§éz§t£9tétpi@ééie@@ouffi@éﬁid“drﬁﬁﬂﬁbmwiag&/éﬁ ReTRIP S NS

are substitu routi ne_net one or pore domal ns.

Anot her cl a@81bf YiRe SCEY ¢ SRER: 1915378 QQBWQShiﬁvQD§¥Qﬁ3ﬁu99ﬂqgntratlDHS
characteri zgg hyté§ecof cphateldf ayrefatiive ambeo immunoglobulids ¢arePalues

fromthe Gagus'ggf'ﬂ'] Cgr J.néfrec(:)t'?y (gouc Sétde it%e the chemotherapeutic agent.
5 The antibodies of the present invention may also be
| used for diagnestic purposes, such as identirfying areas of
platelet aggregation. For diagnostic purposes, the antibodies
may either be labaled or unlabeled.- Unlabeled antibodies can
be used in combination with other labeled antibodies (second
10 antibodies) that are reactive with the antibody, such as anti-
nodies specific for a patticular immunoglicbhuliin constant
region. Alternatively, the antibodies can be directly labeled.
A wide variety of labels may be employed, such as
radionuclides, fluorescers, enzymes, enzyne substrates, enzyme
15 cofactors, enzyme inhibitors, ligands (particularly haptens),
etc. Numercus types of immuncassays are available and are wall
known to those skilled in the art.
In diagnostic applications, compositions containing

the immuneglobuline or a cocktail thereof, are administered to
20 a patient suspected of having a defect in platelet function.
Alternatively, the efficacy of a particular treatment can be
monitored. An amount sufficient to-accomplish this is defined
to be a "diagnostically éfféc_itiva dose. " In‘ithis use, the
precise amounts will depend upon the patient‘'s state of health
25 and the binding constants for the specifiec antibodies employed,.
Kits can also be supplied for use with the subject
antibodies. Thus, the subject antibody composition ¢of the
present invention may be provided, usually in a lvophilized
form in a container, either alone or in conjunction with
30 additional antibodies specific for the desired cell type. The
antibodies, which may be conjugated to a label or toxin, or
unconjugated, are included in the kits with burffers, such as
Tris, phosnhate, carhonate, etc., stabilizers, bioccides, inert .
©  ‘proteins, e.y., serum albumin, or the ljke, and a set of
'35 instructions for use. Generally, these materials will be
present in less than ahout 5% wi. based on the amount of active
- antibody, and usually present in total amount of at least about
0.001% wt. based again on the antibody concentration.
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sane resubbnner with thd RhtAGLEY! faﬁlﬂﬁ!}é@ﬂ@n@fc}éé&rmﬁlmﬁne
I nactivated GPV is that it my be secreted into the culture nedi um of

reconbi nant hosts. This variant is soluble in body fluids such as bl ood and
does 1t Page an appreciable affinity for cell nenbrane |ipids, "thus

considerably simplifying 'S¢ per (Mullis et. al., U.S. Patent No.

4,683,202 (1987)) in the field of molecular bhiology is well
known. PCR has been adapted for many diverse purposes
including ¢loning, sequencing, forensics, diagnostics and

15 c¢ladistic analysis. The technique is detailed in several
general sources which provide adequate guidance to one of sk111
to perform the technicue, including Sambrook and PCR Protocols:
A Guide to Methods and Applications (Innis et. al. eds)
Academic Press Inc. San Diego, CA (1990) (hereinafter "Innis").

20 . The following PCR protocol is provided as a starting
point for & person of skill, who will readily recognize that it
is usually necessary to optimize reaction conditions, and that

ot her Iabnﬁesmaﬁi &@i nay be desirable, for exanple in increasing the

optiﬁization is especially important when the tcchnique yields
_ inadequate'rcsﬁlts, or when an caéchtially repetitive task

25 utilizing the technique needs to be performed. In general, a
100 pl reaction contains the following: 1 to 1 x 107 target
molecules (generally about 1 x 10% to 1 x 10% target
mclecules); lpmol-~100pmol of each primexr (generally about
20pmol}, the primer having a T, of from about 30°C to about

30 70°C (?referably greater than about 50°C) 20mM Tris-Hel (pH
approximately 8.3 at 20°C): 0.2mM~ 5mM MgCl, (generally about
1.5 mM MgCl,; occasionally it may be helpful to substitute sone
of the MgC12 w1th MnClz) : 25mM KCi: 0. 05% Tween. 20: 10049 _

_ autoclaved gelatln ox nuclease—free bov1ne serum albumin: b—

35 200uM of each ANTP (generally about 50uM of each dNTP), 2
from 0.25 to 5 units (generally about 2 units) orf tag DNA
polyherase. Many practitioners prefer to add an oil phase on
top of the agqueous phase to prevent eévaporation of the reaction



recovery fragp E% hna.t C

e%% culture. Deletional variants typical
substantlally

rane domai n and consi st esserfGT4 $%H%W¥&he
ef fective por tracellular domain of GPV. In sone

ci rcunst ances!, may -conpri segpequences fromthe transnenbrane
region (up to about 10 am no acids), so long as solubility is not

si gni fi captibytuddef %ﬁi@d:o prevent thEhthf:&mﬁﬁe&bﬁpﬁﬂeﬂﬂﬁﬁfﬁoﬁﬁheihgo be
sequence. GReRrbRte biHeyRY Y5 14RR Bneraon SubAcusdpohaRRERS, L bR e,
aspartic aeiadtden miwtunedisplovidied chrdugh, 16h665h (abuagdyh2o—-ashi bitt the
Q%drOPh'“f%fi@%{ﬂgﬂéghﬁgfggdf% v%&ﬁgtﬁgﬁs (generally using a
5 commercially available thermal cycler, occasionally performed
by hand with 3 temperature baths): "denaturatien" at 96°C for
.25 min, (on the first cycle it is often better to leave the

réadtion mixture at 96°C for 1-5 minutes),'"primer annealing"-
at a temperature about 5°C to 10°C lower than the caloculated T,

10 for 30 seconds, “primer extension® at 72°C for 1-3 minutes
depending on the length of the target sequence to be amplified.
Cycling is generally concluded with a final 72°C extension for
about 5 minutes and the reaction is stepped by chilling the
reactants to about 4°C and/or by the addition of EDTA in an

15° amount approximately 8-fold greater than the guantity of Mgcl,
plus MnCl, plus any other divalent cation in the mixture.

Once the complete sequance of a gene is known, it is
entirely straightforward to design PCR experiments to detect
the presence of abnormalities in the structure of the gene in

20 individual organisns. After performing PCR on the individual's
DNA or cDNA using prlmers designed from the known GPV gene
sequence, the presence of gross defects in the gene or the
-genéls ¢DNA may be ascertained by standard agaroSe'gel
electrophoresis of restriction endenuclease-digested fragments

25 of the DNA or cDNA. If-desirable, all of the structural
elements of a defective gene may be determined, either by
direct sequencing of the PCR product, or by subcloning the PCR
product into a sequencing vector for sequencing by standard
methodologies; commercially- available sequencing kits from a

30 variety of sources are available for the segquencing of either

. PCR~generated or cloned DNA. In the present invention, the GFV
gene may be examined in patients in order to diagnose Bernard-
Soulier syndrome, or in order to determine any yenetic
predisposition towards the Bernard—Souiiér-SYhdromc in persons

35 which may be at risk for the disease. The ability to detect
genetic diseases in utero using PCR amplification of DNA from a
developing fetus is also known in the art and it will be
poussible to detect abnormalities in the GRV gené using standard



|ncluded Wi thint tiiM s .i nventi on. They include variants
conpletely lacking In glycosylation (unglygosyl ated) and variants having at
| east one | ess glycosylated site than the native form (degl ycosyl ated) as
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am no aci dusequanae. aFnbrphampbé¢a$uharkEntfonatrmckﬂn@eplmhalebutagenesis
IS enployegﬁtglellgggate t he or Olinked glycosylation sites of the
subunit, eS§YE-PRE Spar agi ne re5|due is del eted or substituted for by
anot hers basi ¢ residue such as Iysine or histidine. Aternatively, flanking

resi dues ng%h@gggg %gglgE¥§°3¥HaﬁhQFh§¥BeFﬁéf%%EQStitUted or deleted, even

t hough th I n order to prevent
gl ycosyl ation by el i frH&heny §ﬁ§1§E}§o§§Iﬁﬁn@Nlﬁeaﬁﬁnﬁﬂdoh°§FB%rn

Addi'ti onal la)‘xa% YagLY 52S rival ﬁglﬁébﬂnblénlé’ﬁ ngboBaVSré headfi: g0 26hd segUgRCE Of
the native sublnits are_produc rokargotlc éell culture .

because pr BRAPFHEEE Rigl PﬁgapaSFEbSP° nPFBH&&Fﬁ YRORRLS | SR1RRFR Bo
pol ypeni i dgarform most comuendy! ﬁhadnsmﬁthaﬁhsamenovmerlnenédmnﬁqadgced by

sel ecting a% iogghgtgngi§glgaofsggﬁom c BNX'tmﬁNﬂeéng CDNA. The present
invention provides an array of probes that may be constructed
from the GPV gene for use in Southern analysis. These include
synthetic oligonucleotide probes generated from the sequence
15 of any region of the GPV gene, probes generated from cleavage
products of the cloned gene using random-primer or terminal
phosphate labeling methods and several other methods known to
persons of skill. The probes may be .used for a variety of

del etional (trunTids Shek }hamwmhe ced hese variants are secreted into the
cul ture nmedi um OfVl m sts. G ycosyl at | ORCY/AESP40M6S4 ar

purposes including isolation of homologous genes from other
20 species by screening gencmic or expression libraries or
performing PCR, the ldentification of restriction fragment
length polymorphism and the identification of tissues which
'eﬁtpress the GPV gené using 4in s.i.tu'_or northern analysis. -

25 Dhagmaceutieal Composition and Therapeutic uses of GPV
DPolypeptides.
The recombinant proteins of the present invention may
be used to boost the level of GPV and its cleavage products in
a patient which exhibits a lower than normal level of the GFV
30 or GPVFl, or at a specific site such as a wound in a patient
with normal clotting. The pharmaceutical compositions of the
GPV gene are intended for parenteral, oral, topical, or local
administration. For the pharmaceutical compositions which are
 administered parenterally (e.g., intravenously, subcutanecusly,
35 1ntradermally, or intramuscularly), thé invention provides
' compositions for parenteral administration that comprise a
solution of the GPV polypeptide isolated from an expression
system as described above dissolved or suspended in an



Yeast , fJF"SSheetH SBeenR uCe gl ycosyl ati on which varies si g‘%ﬁr gérh(tz from
that of nma Simlarly, mammalian cells froma !p
species (e r|ne i nsect, porcine, bovine or ovine) or tissue
than the GPV source are routinely screened3for the ability to introduce

variant glycosylation as characterized for exanple by el evated | evel s of
nmannose or ¥GEERHAPlIAt AUICONS NGRRELRT « f (A RCLeh 9T apiapus Rstiags awhr s
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subunit typically Is acfuran.Sha?g (E)y en sS| S, _

neur am ni da%%Yﬁ?%%stNS"r‘l i p%/ﬂ ‘f de? & H"'t?uf iione may

consi st of 5aes£afilisagthy%hﬁnméﬁmm11 haieai eterddderatien above.

Pa”_' cularly isighisd B2 XRFAA deeaflnd "B S O ¥ i ¥ing acqueous
solutions may be packaged for use as is, or lyophilized, tha
lyophilized preparation being combined with a sterile solution
prior to adminigtration. The comPQSthons may contain
pharmaceutically acceptabhle auxiliary substances as required to -

10 approximate physioclogical ‘econditions, such as pH adjusting and
buffering agents, tonicity adjusting agents, wetting agents and
the like, for ewample, sodium acetate, sodium lactate, sodium
chloride, potassium chloride, calecium chloride, sorbitan
monolaurate, triethanolamine oleate, etc. For solid

18 compositions, conventional nontoxic solid carriers may be used
which include, for example, pharmaceutical grades of mannitol,
lactose, starch, magnesium stearate, sodium, saccharin, talcum,
cellulose, glucose, suci:ose, magnesium carbonate, and the like.

For oral administration, a pharmaceutically

20 acceptable nontoxic composition is formed by incorperating any
of the normally employed excipients, such as those carriers
breviously listed, and generally 10-95% of active lngredlent

and more preferably at & cqncentratlon of 25% 75%.
_  For aexosol administration, the GPv polypeptide(s)

25 are preferably supplied in finely divided form along with a
surfactant and propellant. The surfactant must be nontoxic,
and preferably soluble in the propellant. Representative of
such agents are the esters or partial esters of fatty acids
containing from 6 to 22 carbon atoms, such as caproic,

30 octanoic, lauric, palmitic, stearie, linoleic, linolenic, ,
olesteric and oleic acids with an aliphatic polyhydric alcohol
or ite cyclic anhydride. Mived esters, such ac mived or
natural glycerxdes may be emplcyed A carrier can also be

_ included, as desired, as Wlth e. g., 1ec1th1n for :.ntranasal

35 delivery.

For topical administration, e.g., to a wound, the GFV
Eolypeptides may bhe administered in an aqueous solution as
described above, or may be applied in a salve composed of non-
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mat ched Fxpalypﬁptide, the manner of adwinistration, the weight and
general state of health of the patient, the presence of other
blood disorders in the patient, the presence or severity of a-
wound and the judgment of the prescribing physician. This will
typically be between about 1 ug/kg and about 100 mg/kyg,
15 preferably about 3mg/kg to about 15 mg/kg.

Gene Therapv

Strategies for gene therapy are reviewed in

Priedmann, Science 244:1275 (1989), which is incorporated
20 herein by reference,

Delivery of the polynucleotide of interest may be
accomplished in vivo by administering the thexapy vector to an
individual patient,.typically by systemié'adﬁinistration_(e;g.,'
intravenouS,-intraPEritonaal, intramuscular, subdérmal, or

25 intracranial infusion). Alternatively, the vector may be used
to deliver polynuclectides to cells ex vivo such as cells
explanted from an individual patient or universal donor
hematopoietic sten cells,'foilowed by reimplantation of the
cells inte a patient, usually after selection for ecells which *

30 have incorporated the gene for the polynuclebtide.

The vector may be used for gene therapy to treat
cangenital genetic diseages, acquired genetic diseases (e.g.,

C. cancer), viral diseases or to modify the genome of selected
types of cells of a patient for any therapeutlc benefit. A

35 treatable disorder using the GPV gene of the present invention
is the Bernard-Soulier sypdrome. Polynucleotides which reverse
or suppress the neoplaStib phenotype (e.g. antisense inhibition
of defective GPV expression) may be used to treat detective GFV



t he t ot athiyBhBdHEs Bbn ROBRELD ONS in the window of conparison (i.e., the w ndow
si ze), an Il he result by 100 to yield the percenP@D@s84/07644
sequence i _ _ . The term "substantial identity" nmeans that a

|

pol ypept i seguence that hassgt |east 80% sequence identity,
preferably 90% nore preferably 95% or nore, conpared to a reference

SequUence O\Whnya AR Afe M P W irliing? @ nee Fictues. Grvalgere 1980
resi dues - t%%!cally about 50 to about 500 residues usually about 250 to

300 resi dud® Rral ues of percent identity are determined using the
progranms above. The fo¥Xvvwigrg iexdingicso@arehatt fadeghdyt Wy sFquences are

anti bodi o TohsiFER . o 2 B i S Thus, . the ol ypeptides of the
i nventi®n incl'ude pol ypeptides inmmunol ogically reactive with antibodies
rai sed agai nst GPV. EXAMPLES
- " The following examples-are.nfferéd by way of
illustration and do not limit the claims. It will be apparent
to one of skill that many of the experimental parameters may be
10 altered.
Materials: The following applies to materials used
-in the Examples below: Restriction endonucleases, modifying
enzymes, and -the M13 cloning vector were purchased from
Boehringer, Mannheim, Germany. The pBluescript KSII vector was
15 obtained from Stratagene, San Diego, CA. The Gene Clean II kit
was from Bio 101, La Jolla, CA. Radiolaheled nucleatides,
Hybond N* membranes and Hyperfilm X-ray films were obtained
from Amersham Corp., Les Tlis, France. Nitrocellulose
membranas ware from Schleicher and Schuell, Ecquevilly, France.
20 Synthese Oligonucleotides were obtained from the Service de
Synthase des oligonucleotides, INSERM U 184, LGME, Strasbourd,
- France or synthesized on a Beckmann Oligo 1000 oligonucleotide
" synthesizer  (Beckmann, Gagny, France). All reagents were
malecular biology grade. "
25
 EXAMPLE 1

CONA Cloning of Human Piatelet Glycoprotein Vv via

PCR_2mplification of Platelet and Megakaryocyte cDN2
In order to clone the cDNA encoding glycoprotein v

30 via PCR, a series of degenerate primers were designed based on
published partial peptide sequences (Shimomura, et. al., Blood
75:2349-2356 (1990)) obtained from purified platelet GPV,

' Fresh human platelets were isclated and platelet total RNA was
prepared accerding to previcusly described proceduresg (Lanza
35 et. al., J. Clin. Invest. 89:1995-2004 (1992) and Wicki et.
al., Thromb. Haemostas 81:448+453). . Megakaryocyte RNA kindly
provided by Dr. Nelly Kieffer, Laboratoire Franco- '
Luxembourgeois de Recherche Biomedicale, Luxemboury, was from.a



The EP provides substantially pure preparation of GPV
pol yp d ei ther by reconbi nant or synthetic PEEK894/07644
|solat sources. The phrases "isolated" or "biologically

pure" refer to naterlal which is substantg ally or essentially free from
conponents which normally acconpany it as found in its native state. Thus,
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10 Cetus, St. Quentin, France), a 0.2 uM concentration of each
nuclectide primer, and 1 unit of Taqg polymerase. The cDNA was
denatured at 94°C for 4 min, and amplification was performed
for 30 cycles with extension at 729C for 2 min, denaturation at
949C for 1 min, and primer annealing between 45 to 60°C for 1

15 min depending on the primers used. Degenerate primers 1 and 4
based on peptide sequence K5/6 and running on opposite strands
were used successfully to amplify a 108 bp fragment (fragment
i) from oligo 4T primed platelet cDNA. Séquence analysis
revealed that the cDNA fragment contained within primers 1 and

20 4 coded for a 20 aminc acid peptide corresponding exactly to
the published peptide sequence (amino acid residues 13 to 33).
This demonstrated that the amplified fragment corresponded to
GPV CDNA. In order to Gbtain additicnal cDNA sequence, exact
oligonucleotide primers were generated in the (=)} strand |

25 (primer 3) and in the (+) strand (primer 2) orientation. 2n
additional 150 bp cDNA fragment (fragment ii) was obtained
using primer 3 and degenerate primer 5 based on the Mé peptide
seguence. Following PCR, 10 pl of the amplification mixture
was analyzed on a 1 to 2% agarose gel.

30 Rapid amplification of cDNA ends (RACE) was used to
extend the sequence in the 5'- and 3'-direction (Frohman, et.
al., Proc Natl. Acad. S$ci. DSA. 85:8998-8002 (1988)). Using

- the 3'—RACE procedure two addltxonal overlapp;ng fragments (111
and iv) covering 703bp of cDNA were obtained in the 3'—

35 direction. For the 3'—RACE, 25 ng of cDNA were subjected to a
first round of PCR with the Adaptor-dTI7 primer and (+) strand
primer 2 or 6, followed by a second PCR with the adaptor and
primer 2 (SEQ.ID.NOs. 8 - 8) or 6 (SEQ.ID.NO. 16) (see Table 1



Sanbr ook et. affhisS onlng - A Laboratory Manual (2nd Ed.), Vol
1-3, Cold Spl’l n tory, Cold Spring Harbor, NewPQIVIZ§9449849 or
in Berger and Ki Mol ecul ar C oni ng Technlques Met hods in

Enzynol ogy 152 (Academc Pr ess, linc., Sam-pi ego, CA). The manuals are
hereinafter referred to as " Sambrook” or "Berger" respectively. Cl oni ng

A variety q%rn%ta@@&ﬂﬁytr@hoefnahENﬁriﬁaysvceSThats'-nnokapreeeaugelhéiﬂg

Il k th t t d
the ampii1i(ea: Forand propdefor Bndl BadenBERLERCRTY, Make, FFAGHeRES 6F 260
Strepconycand 5@ bpogv eadnwd)bdat eheab® hdstacaienvarFonstnenﬂEFRAakLy

oo LS AR, BB S W, bR BALhY T s REo BRRERLTY
cell's §if prdmelre pngemals d¢-taidledebyahficubation with § pM DGTP and 350
units of terminal transferase (Boenringer Mannheim) at 37°C for
10 min in the buffer supplied by the manufacturer. Affer
'phenol-chloroform extraction, the reaction mixture was dialyzed
over a Centricon 30 column (Amicon, Beverly, MA) and used in

10 the PCR reaction. A first round of PCR was performed with the
Adaptor-qclz primer and primers 7 or & followed by a second
round of PCR with the adaptor aleone and primers 7 or 8.

] The positive fragments obtained from regular PCR or
from the RACE appreoach were end~cleaved with restriction

15 enzynes (usually Eco RI and Sal I), isolated by electrophoresis
on Sea Plague agarcse (FMC Bioproducts, Rockland, ME), purified
using the Gene Claan II kit, and subcloned into the M13 or
pBlugscript vectors. The inserts were sequenced using the
Sequenase kit (United States Biochemical Corp., Cleveland, CH)

20 - with DATP 5'a-[*°S}-thiophosphate. All the fragments obtained
by the PCR appreoach were analyzed by seduencing on both strands
and their identity to GPV was assessed by comparison to the
publlshed GPV partial segquences.

Using the strategy described above we were able to
25 assemble 1,199 bp of GPV cDNA from 6 fragments amplified from
' piatelet mRNA. Sequence analysis revealed the presence of 31
bp of 5' untransliated secquence foliowed by & 1,168 bp open
reading frame starting with a methionihe and coding for a total
of 389 amino acids. '
30
EXAMPLE 2 _
Southern Apalysis of Human Chromosomal DNA
_ .In order tov determine the complexity of the human GPV
.-“QQne,la Southern blot analysis was performed under high .

35 stringency on human chromosemal DNA using a 748 bp cDNA probe -
corresponding to the coding region. High meolecularx weight
human leukocyte DNA was digested to completion with restriction
endonucleases and subjected to electrophoresis on 0,7% agarose



19 devel opnental regulation. The vectors nost comonly used in E. coli are
t hose derived fromthe pBR322 plasnid and those derived fronfEEUBS4GEAML3
phage, although several vectors unrelated to any of these are al so comon.
The Sanbrook and Berger manual s contains Hgthodol ogy sufficient to direct
persons of skill through nost cloning exercises. A nunber of -

vectors detgifLed 'Théaf%&@@&n@ld;&éwse:ém&&d & Hyddna @d*oagdonnnto E.
coli and then subse entI%/ transfer ed. i.nto l;Wn % i géii ﬁ] B%l any
necessity fRfIRXEa ¥ hyprid e'drﬁé’\?e g Fit B
the person ﬁa?kérith aﬁ/emws‘am&atqm.of mlhy&ﬂiummdmmﬂﬁmkma)aotsm& and

2 o mum SRS GORERG 17 of e B aREPrCR ROEPRN LUTMAYY

a mni mum a
shuttl e5vec3s s %e(mr)‘rsiexbﬂ!y smaﬁdtml & W WOt ai n pol ycl oni ng sites,

sel ectabl e B an@eéji P&ifﬁ&?&t iy aﬁg,ﬂulgq_@gg_tﬂ Qo laha PR AGS for

bot h bact erf aryotic expression’of the gene(s) of .interést, and
i nt'egrat i orsakuprerERer JNA ns feniyipngs (ware dashed o QK &fGr ﬁ&_l@’/v)

genone. A &k SXagH &8 Hha VAGE OFsa ybtedprEy, be )
Single positive bands of approximately 5§ kb, 3. 5 kb,
10 and 12 kb were chserved when the DNA was cut with Eco RI, Bam
HI, and Bgl II restriction endonucleases, respectivaly
(Figure 4). Analysiz of additional individuals revealed an
extra polymorphic Bgl II band of 2.4 kb. This simple
hybridization pattern was suggestive of a single copy gene of
15 low ceomplexity. '

EXAMPLE
Northern Analysis of Platelet MRNA
. In order to determine the size of the platelet GFV
20 Tm®RNA, Northern blot analysis was performed on human total
platelet RNA using a 748 bp ¢DNA probe corresponding to the
coding region (Figure 3). Total RNA (10 pg) from platelets
(leukocyte contamination <10 7y or monocytes was
glectrophoresed on 1% formaldehyde-asyarose gel, and tran ferred
25 to a Zetaprobe (Biorad) membrane. A 748 bp GPV ¢DNA probe (50
ng) was labelled with [o~32P]-dCTP using the random prime
labelling method and cleaned en a Nick celumn (Pharmacia)
{incorporation {a~32p]-dCTP was 71%) . The hybridization
conditions were 0.5 M HaHbPO4, pH 7.2, 1mM EDTA, and 7% SDS at :
30 65°C. .

Analysis of the gel rcvnaled a gingle transecript of
approximately 4.5 kb. A partially degraded RNA revealed a more
complex pattern. A transcript of less than 2 kb was also.
revealed with monocyte RNA. ' '
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anplified in bacteria and used for transformation in eukaryotic cells
i ncl udé‘hﬁﬁh,eeﬁmen“mﬁ el ement vectors for Drosophila nel anCREEURS4/07644

nunber vectors for the transformati on of COS cell s,
adenovi r

tors for transfornatégn in cells containing the
appropriate transcription factor for ynmerase |11, a variety of BPV-
derived vectors and the Yl p5-derived v f, Sacchar omyces cerevi si ae
(see Sanbrook chapter 16 and Berger ch§§?§¢§§§$for an overV|em/of di fferent
vectors whi ch nmay Jselatd ande Chiasnebemigationof GEY gs@lodgmer al

t echni ques for shuttl|Wgtﬁwghémiﬂpqugﬁggabﬁﬁt8& angrsu&aixogaaoﬁae éiéﬂes

described in Cashjon et._al tent” nunb Kriegle

Gene TransfeﬂeﬁﬁuFQB&#¥%§|§FPm 7 human fisepblagtagenopic pibTazy iN ?he
(1990) Whi Chorpchs | XEDE PPESESF, b)h#:ﬁ:fdiﬂml? sExpueSsiasomhiReaasbbaagt

i e e S
- {stratagene) were plated on E. ceoll LE392, transferred to
nitrocellulose membranas, and probed with a 748 bp 32p lahelled
GPV oDNA fragment. The hybridization conditions were 50% (v/v)'
10 formamide, 5X S8¢, 0.1% (w/v) SDS, 5X Denhardt's medium, and
0.1 mg/ml salraon sperm DNA at 42°9C overnight. The filters
wvere washed in 0.1¥ SSC, 0.05% (w/v) SDS at 56°C, dried and
exposed for autoradiography. Positive clones were subjected to
two additional rounds of screening in order fo obtain isolated
18 clones. Phage DNA was purified using the liguid lysis
procedure. The DNA was digested with EcoRI, separated on a
0.7% agarose gal, transferred to nitrocellulose, and hybridized
to the 3°p-labelled GPV CDNA fragment to localize exon
containing fragments. The positive fragments were subcloned
20 into the pBluescript vector for further restriction enzyme
analysis, and finally subcloned into the M13 sequencing'vector.
- After characterization by restriction endonuclease mapping and
. Scuthern blot. analysis, clone GSa was chosen for further

subcloning, restriction enzyme analysis, and nucleotide
25 sequencing.

A 7.5 kb portion of the G5a clone, shown in Figure 1
with a partial restriction map, was entirely secquenced on both
strands. Comparison with the cDNA ‘sequence obtained by PCR
revealed that the 7.5 kb genomic fragment contained the entlre

30 1,198 bp <DNA sequence in two exeons (Figure SA (SEQ.ID.NO. 1))
separated by a 958 bp intron. Exon 1 contained 29 bp of 5'~
untranslated region and exon 2 was composed of 2 bp of 5!~
‘untranslated secuence and 1, .68 bp of coding. sequence obtalned
by PCR. Exon 2- contained an additional 512 bp of coding

38 sequence before reaching a TAA stop codon.

The sequence immediately adjacent to the S5'-end of
the cDNA (exon 1} was examined for the ﬁresénce of cis-
regulatory elements. The analysis revealed the presence of a



-~

20 . &ec Q&ptelns may be expressed in either bacteria such
as E. coli &#s expr essi on syst emns. I n general, I{Hﬂﬁﬂ%ﬂw&ﬁn
necessary to |ﬁ$e proteins in eukaryotic systens to achieve
proper post-t di fication of he protein, although it is
soneti nmes possible to engi neer the bIO|O ally active fragment of a

pOLYPEPL ! 08D ARRAOBI SIS oﬂg sfERECESLAMNSUSEER o 0fytp S8 the

bacteri al sys generating used forant
generati on. (a'wmﬁr'dkamna@tmgconé BY¥A nekvmerasesil ohrma:mbed

whi ch wi | ' S;;, q fﬂd’t %is aORsRABhEQL 56.3&5:3&&%39@%%
the host ¢ an or| | 1 cation). tion variety’ of
mell-knommTEFb gr? P“@ﬂe nbp devhebreanchEne, PBﬁ%hlﬁs Cap
| act oseg pr gyyQigr w%a@iﬁdﬂanphs@ah@ﬁcét r(m*mpnmerz §Yﬁif§hﬁy ko n%lae
bet a- | act amase ronoter system stem from pha see
Yanof sky, GATA dgx C\Pns\%é[”& W88, foygg §§1B°§6§£°Bna LR¥ skodi 'MGA%‘U:?'
Hagen, D, sl8Q SARAGARRG-3Ce Relguenté: %&Qh%ihn&'bﬁtyrwvtﬁé Sc¥hsénsus
typlcally %B”REW)dim%ﬁiiﬁlgq motif for a GATA-1 binding site (Falsst and
' Mayer Nucleic Agids Research 20:3-26 (1892)) were located at
10 position 1,285 and 1,321 respectively. The GATA motif has heen
found in the promoters and enhancers of all characterized
erythreid and megakaryocyte specific genes. Other motifs for
cis~acting elements include Ets-1l cis-acting sequénces at
positions 471 (5'-CAGGAAGT-3'), 493 (5'-GAGGAAGC-3'), B97 (5'-
15° GCATCCIG-3*', inverse), 1,178 (5'~ACTTCCC-3', inverse) and,
1,365 (5'-CAGGATGCAA~3'} (SEQ.ID.NO 3) (cunsensus seguence;
5'=(GC) {AC)GGA(AT)G(TC)), and a Spl putative binding site at
position 1,142 (5'-GGGGIETGGEC-3') (SEQQID.NO; 4), {(consensus
sequence: S'—(GT) (CA)GGCG(GT) (GA) (CT)=3'). A putative TPA
20 responsive element (TRE) (5'-TGACTGACT-3') was found at position
68. Analysis of 3,348 bp of gencmic sequence.a'— cf the TAA
termination site revealed the presence of putative
'polYadeﬁylatioh AATAAA sites at positiens, 5,616,.6f966, ?.:224,
and 7,358. Two Alu repetitive sequences (Schmid and Jelinek
25 Science 216:1065-1070 (1982) were located at positions 598-896,
and 6,133-6,440. '
Nucleotide sequence comparison and ascembly was
performed nsing the PC Gene software developed by
Intelligenetics Inc., Palo Alte, CA.

30
EXAMPIE 5
Qg exrmination of Ihg Primary Amino Agld Strug;ure of GPV
' 'The amino acid sequence of GFV as deduced from its
'¢DNA and genomic sequences is shown in Figure 5A (SEQ.ID.NO.

35 2). GPV was found to be composed of_560 amino acids, including
a putative 16 amino acid signal peptide, and a putative C-
terminal 25 amino acid transmembrane domain. Between the
signal peptide and the transmembrane domain, is a sequence of
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most of 1ts polypeptide chain located outside the call

10 (Figure 8). The predicted molecular weight of the GFV
polypeptide after removal of the signal peptide 1s 59,276 Da.
Assuming a weight of 2,500 Da per oligosaccharide moiety, the
addition of eight N-linked carbohydrates to the GPV polypeptide
backbone would bring the weight to 79,276 Da, close to the

15 reported 82 kDa apparent molecular weight estimated by SDS-PAGE
analysis (Berndt and Phillips 7. Biol. Chem. 256:59-~65 (1%81);
Shimomura et. al., Blood 77:2349~2356 (1990); Zafar and Walz

- Thromb. Res. 53:31-44 (1989)).
Analysis of the GPV extracellular seguence revealed

20 the presence of 15 leucine-rich tandem repeats of 24 amino

' acids (Figure 6) (SEQ.ID.NOs. 22-36). These repeats are very
sinilar to rapeats found in platelet GPIba, GPIbS, and GPIX,
and to the 24 amino ac:.d ‘consensus sequence basced on the _
repeate found in other members of the LRG family (SEQ.ID.NO.

25 37).. The last GPV Leu-rich repeat (SEQ.ID.NO. 26) is flanked
en its C~terminal side hy a saguence (NSWRCDCGL) (SEQ.IDR.NO. 5)
gimilar to sequences described at the C-terminal end of Leu-
rich domaine in other members of the LRG'family {Hickey et.

. al., Proc. Natl. Acad. Sci. USA 86:8773-6777 (1989)).

30 Thrombin-induced cleavage of GPV results in the
generation of a soluhle fragment-iGPVfl) of approximately 69
kDa. At position 476«477 a sequence was found containing an RG
dipeptide which repreéen;s a-potentia; c1eavage site for

 thrombin (Stubbs and Bode Thromb. Res. $9:1-58 (1993)).

35 Proteolytic cleavage at this RG site woild cause a 67,613 Da
loss in the meolecular weight of GPV. Comparison of the
sequence flanking the RG site to sequences of other known
thrombin substrates revealed significanf homology to the Ac and




21 coli), but for which antibodies are readily available. After
purification using inmnopurification methods directed agai pstrushgoisapwn
antigen, the fusion protein is used to raise antibodies via standard

t echni ques. Expressi on of genes _in eukaryotic systens nay be used
for a nunber of purposes, including the lowing: to confirmthe identity

of a cl oned ene to ress karyoti c genes mhl h re
post - t r ansl rﬂéé%m@&‘t fgﬁ égﬁpbd :}‘ qﬁ){ésl’ofa% HQi ns
whi ch are mmhaiﬁraﬂqﬁmd thatmpinaﬁﬁuhmutt tqm;dre)rmna(tﬂﬂmliﬂw ANO=urring-

Lo clari 1y Thada oAl Abte. BEREAR ARy Al WY, qheddiR B 0T D0 Tei o

t hr ough WWMedamzym &het 8Cphener s9ftware stevrinrad ¥ ont ai ni ng.
I Nt r onsg WhigGfg F %§ GRRBNOt pREQCEBEo, ayd to identify the gene's

pr onot er elenents en ch 005|ng an expre55|on vect or several factors need
to be taken into accHl® nevcNubPrglnat seqienge yedne (0 RAGHRL

viruses Mayjeavage site matched that of the Thl peptide obtained after N~
' | terminal sequenclng of thrombin-cleaved platelet GPY (Shimowmura
et. al., .Blood 7B:2349-2356 (1990); Roth et. al., Biochem,

10 Biophys. Res., Commun. 170:152-161 (1990))}. Inspection ‘of the
sequence surrounding the RG dipeptide did not reveal a cluster
of negativaly charged residues which are known to be
responsible for the interaction of thrombin with the newly
cloned thrombin receptor {Vu et. al., Cell €4:1057-1068 (1991))

15 or like those in GPIbea, ancther thrombin-binding membrane
glycoprotein (Iapez et. al., Proc. Natl. Acad. Sci. USa
85:2135-2139 (1988).

- _ EXANPLE 6
20 Determination of the Cellinlay Digtribution of

Human Platelet leconroteig v message via RT-PCR
The cellular dlstrlbutlan of GPEV mRNA was assessed

| using the. sensitive RT-PCR ampllflcatlon technlque u51ng
primers from the CDNA sequence. GPV mRNA was detected in
25 platelets, megakaryocytes and HEL cells, and was increased in
HEL cells after stimulation with phorbol ester, but was not
detected in HLGO cells, K562, U937, or endothelial cells
(Figure 2). .
All publications, patents, and patent applications
30 herein are incorporated by reference to the same extent as if
cach individual publication, patent or patent application was
speclflcally and 1nd1vzdually indlcated to be 1ncornorated by

-'rcfcrcncc. : . S

o Although the present invention has been descrlbed in

35 come detail by way of illustration and example for purposes of
clarity and underxstanding, it will be apparent that certain
changes and modifications may be practiced within the scope of
the-appende& claims.
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I ncorporate only relatively small anounts of DNA), the type of host cell
which is available (sonme cells such as CHO cells add nore  PCI/UB94/07644
post-transl ati onal nodifications than other cells such as NIH 3T3 cells),
whet her a pernmanent transformant or a trang ent expression systemis
desired and the presence of control elenents in the vector. Eukaryotic
expression vectors contain both proka$BQUENCE DISTINAS -of replication
(general ly derived from pBR322) and eukaryotic transcription units which

are transcri‘geg?ﬁgga% iedipkafoat es. The eukaryotic transcription unit

consi sts of non-codli ng sequences and sequences coding for sel ectable

mar kers such as{{hyWPPUIGCMNTK| krxge, Fxmnewdgl ycosi de phosphotransferase or
di hydr of ol ate reductase, as lliges PaMidp®yrtion of the gene of interest
necessary for expression. |CafEREY% I¢48s {55 3RAscription unit is assenbl ed

fromwel | - chanagy efirze br kkainTdon £ Bkalel 0f i3 ySR1862in V Gene and UBE4 oduction
of the reconbi nant vectors into eukaryotic cells may be achieved by a °

vari ety of netabtls NUNBEH OFSEQUENGRS: 43 ncl.udi ng: cal ci.um phosphat e ‘or _
DEAE- nmedri at ed BEW%EEﬁéﬁ?)ﬁDEM HERE, prot oplast fusion, -el ectroporation, -

| i posones and di rect(af AWpRESSEGT Pdisend and Townsend Khourie and Crew
. {B) STREET: 379 Lytton Avenue
{Q) CITY: Palo Alts
{D) STATE: {alifornia
{E} COUNTRY: US
{F} 2IP: 94301

(v) COMPUTER READABLE FORM:
(A} MEDIUM TYPE: Floppy disk
(B} COMPUTER: IBM PC compatible
{C) OPERATING SYSTEM: PC-DOS/MS-DOS
{D) SOFTHARE: Patentln Release #1.0, version #1.25

{vi) CURRENT APPLICATION DATA: :
(A} APPLICATION NUMBER:; US 08/08%,455
(B) FILING DATE: 09-JUL-1993
{€) CLASSIFICATION: ‘

{(viii) ATTORNEY/AGENT INFORMATION:
(A} NAME: Dow, Karen B.
{B) REGISTRATION NUMBER: 29.684
{C) REFERENCE/DOCKET NUMBER: 12418-28

(ix) TELECOMMUNICATION IMFORMATION:
{A) TELEPHONE: (41S) 326-2400 _
(B} TELEFAX: (415) 326-2422

{2) INFORMATION FOR SEQ 1D NO:1:

{1} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7452 base pairs
(B} TYPE: nucleic acig
{C} STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Homo sapiens

{ix) FEATURE:

{A) NAME/KEY: intron

{(B) LOCATION: 1462..2419
{ix} FEATURE: o

{(A) NAME/KEY: CDS

(B) LQCATION: 2422..4101

(]
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22 Common vectors for mammalian replication systens include the
Siman virus SV40, papillom viruses such as bovi ne papil | oRETXISH46764BPV)
and herpes viruses such as Epstein-Barr (EBV). Each of these vectors nay be
used to generate cell lines which contaig,mltiple copies of the gene of
interest. Call lines with high | evels of expression of the introduced gene
may be sel ect ggxoygifiR@ti ng the cells with gradually increasing anounts of
t he toxin which thearAKE/kEY: enizar sdemapr ovi des resi stance against. The DNA
uni t which is anpl (B} JQCARKN: &l 8&tive conditions is variable, but

general |y includes @ SHBER ST BATION AU F i =a iy G L IINARD ReePPeivar 1y i n
stably transfected Iines?iigg ingR the vector has integrated into the

chr onosone. The DNA sequences wil|l be expressed in hosts after

t he sequences (M@%ﬁm:o‘%%%ably | i nked to an expression control sequence.

These expression v} ot aIF eyl

(D) OTHER INFORMATION: /functions "Ets-1 cis-acting
o sequénce” " ' )
Jlabel= Ets-1 -

{ix)} FEATURE: :
() NAMEB/KEY: misc_signazl
{B} LOCATION: 493..502
{P} OTHER INFORMATION: /function= "Ets-1 cis-acting
segquence®
/label= Ets-1

{ix} FEATURE:
(A} NAME/KEY: repeat_region
(B} LOCATION: 593..881
(D} QTHER INFORMATION: /rpt_type= “other*
Jlabel= Aln

{ix} FEATURE: :
{A) NAME/XEY: misc_signal
{B) LOCATION: 837..%04 '
(D} OTHER INFORMATION: /function= *Ets-1 ciz-acting
sequence"
/label= Ets-1

{ix) FEATURE:
(A} NAME/XEY: mise_binding
(B} LOCATION: 1142,.1149
{D} OTHER INFORMATION: /function= "Spil binding gite"
/standard names= "Spl® '

{ix} FEATURE: -
{A) NAME/XEY: migc_signal
{B) LOCATION: 1178..1184
{D) OTHER INFORMATION: /function= "Ets-1 gis-acting
sequences®
/labels Ers-1

{ix) FEATURE:
(A} NAMB/KEY: TATA signal
{B} LOCATION: 119%9,.1203 : .

{ix) FEATURE:
(A} NAME/XEY: TATA_signal
(B} LOCATION: 1263..1269

{ix) FEATURE: : '
(A} NAME/KEY: mise binding
(B} LOCATION: 1285,.1289 -
{D} OTHER INFORMATION: /function= "GAYTA-1 binding site"

{ix) FEATURE: :
(A} NAME/KEY: misc_binding
(B) LOCATION: 1321,.1326
{D) OTHER INFORMATION: /functicn= °GATA-1 binding siten

This Sheet Has Been RTilaced




repllcable |n I sns either as episones or as an integral part

of the host™® Comonl y, expression vectors WET/USBA7a44

sel ection rra ‘ tracycl i ne or neomycin, to permt detection of
h it

. those cells he desired BNA sequences (see, e.g., U S.
Pat ent 4, 704, 362, whlch s in orporated Aer ei n by reference).
Many standard E |ngh f@dd,on techni ques may be used to purify the gene
product from the geRe MMEejniverfsk wynalh i s expressed as descri bed above. In
t he present inventi{eh MIGATIONpr BE5dex3?2 direct neans for anti body
generation, it is PB5NATHER INEORMMBIIRN: i AvRFHOPIelFHi-LafiUAcHIng
i munochr omat ogr aphi c rreﬁﬁyi“fﬁcgdgl tion to-or in conjunction wth standard
precipitation and chromatographic methods for purification of GPV or its
cl eavage produéxks FEARGREGuUt fi rst gener ating anti bodi es using prokaryotic -
fusion proteins. (& m,{,xg BF. 284N above, the vector, e.g., a
plasmd, which is Li ga %M@% i Ept1@5he- egéherpreferabl y contains DNA
sequences to initiate Ur alenal & QELuOIT ancr Sequences to control the
transl ation of the antigen gene seguence. These sequences are referred to

as expressmn(éﬁht fces, V\hen #he host cell is of insect or
manmal i an ori gi n, gﬁ \Zeg o % on control sequences are obtained
fromthe m) OTHER INFORMATION: /standard name= "Polyadenylation

signal sequence®

(ix) FEATURE:
{A) NAME/KEY: misc_signal
(B} LOCATION: 6966..6971
(D) OTHER INFORMATION: /standard name= "Polyadenylation
gignal scquence"

{ix) FEATURE:
(A) NAME/KEY: misc_signal
(B) LOCATION: 7224..7228
{D) OTHER INFORMATION: /standard name= “Polyadenylation
signal seguence®

(ix) FEATURE: .
() NAME/KEY: misc gsignal
{B} LOCATION: 7358..7362
(D) OTHER INFORMATION: /standard name= "Folyadenylation
signal sequence” '

{(ix) FEATURE:
. {A) NAME/KEY: misc feature ) ,
{B) LOCATION: 1..7452. .
{D} OTHER INFORMATION: /smndard name= "Nucleatride
sequence containing che human GPV gene®

{xi} SEQUENCE DESCRIDPTION: SEQ ID NO:1:

TCATCGGAAC TGAAAGACCT COCGCGATAC CTGGCAGAGG CAGIGGCTCT TCCCTGTGET 60
CCAGGGCTGA CTGACTTTGA AGGTARTITC AGTCAACCCA GCCTTTACTG GGCTCTGACT 120
GCATTAGGCT GCATCAAAGG GGATTGGATC CCATGATTCT TTATATCTIC TGACATI?AG 180
CCTTTGTCAG CTATAGGTGT TACAAATATC TTTAGTTIGT GGTTTATCTT TTCCCOTTTT 240
TTATGGTGTC TTGAAGGATA GAAGTCTTAA TCCAGACAGE ATTATCAGTG TGTTCAABAG 300
ACAGCTAGAC ACCTTTTIGCC TATACACARA TGGRCAARAG GAMCCCAGC TITCICABAT 3a0
CARGCACAAG TGGGCCTTAA 'I'I‘ATGTGAAA AGGTGTTCAA GI'I‘LATCATT APACAGGGAA 420

. AGGAAAAGTT ARAACCATGC TGAGATATCT TTCATAGAAA TGGCAARAAG CAGGAAGTGC 480
CACGTGTGGG CAGAGAGGAA GCACAGEAAC TCICACAAAT GGCAGGTGTC ATCGTAGACC 540
AACACAMCCA CTTTGGAGAG CAGTTTGACT TICCCCAGTT AAACTGAACA TGTGAGCGGC ° 600
CGIGCATART . GGCTCATGEC TGTARTCCCA GCACTTTGOG ACCCCGAGGC GGGCGAATIG: 660

COTIAGCTCA CGAGTTCAAC ACCAGCCAGG GCAACACGET AARACCCCGT CICTACTARA 720



23 SV-40 pronoter (Science,
Acad.
(Nature 296: 39-42, 1982).

(Proc.

control

polypeptléya:
hi gher ani e

Nat | .

OSt ce

Sci .

sequences is cleaved using restr
as necessary or de5|rable and ligated w

J;écck&f&?&c Rt

S are enp oyed, po

222:524- 527,

1983),

the CW 1.

E. Pronoter

81: 659- 663, 1984) or the netall ot hiPORAISM/prasOt €1
The cloning vector containing the expression

|ct|on enzynmes and adj usted in size

§h DNA codi ng for the GPV

E'f'c"@‘i'%'rm TCOCAGCTAC Piordhbdhgy €astywhen

yaden yation or transcrlptlon

t er m nat OEAGECAGEABCAATTRCTIAAK AUNMIGERRTNREGAIAT IRE B GAGEREA! GATSSCATRA0Tr porsabed

into the
sequence

vector.

An_exa

FIEATTRR Ee

T e Dra e SR RRe

yadenl yati on
CLH'&? o

splici ng @frgbivech’ ASAGreqs TERIrTEARA mmm@dmm@xmmwc a splbci ng

sequence is the VPl intron from SV40 (Sprague,

et al., 1983,

45: 773- 7800ARARGGAR GAAMARRATG GAGGATITGA GRATGTTCTT AOCHTTATTC, CTAACEOOAT

AAAGAAAAAC AACACAIACC AAAAAAAAAA AAAMAANAMA AANAABACAA AAAACCTGGG

TGGGARATTA
GGGTGTGGCT
TATTGTGCCA
GTTATATATG
ACATAGGGTC
CACCCTOTIC
TGGAGTGCAG
AGGGCTCTIT
AATTTCGCTT
ATTCAGTGCC
TATGGCTAAG
CTTICTGTGC
TATTGTAAGG

GGGCCAIGTG GCATGAAAAG GAAGACCCAG GGGAAGTGTG GCCCATC?RG

ACTGCAGTGA TCCAGCTGTA TCACTGAACT TCCCTIGGCAT CATAGAGTTA
TITATGEAAA AACTCTCCCC ACTGCTCITC GCTTTGACAG TAGGAATCAG -

GTCTCTCGGT
CTTTCCTEAL
CTGTGEAAAG

ARCCATTTCA

AGTCTGTETG
AGGAAACATIT
GTGAGTATTA
TCAGAAATAC
CTCTGTGCCT
ATTAAATGCA

TIGRAGATAT TTGTCATTAA
CIACTCTGET AANGTCTTIA
TGTCGAATGA CATGCAGARGC
GGTAAGGCCA AATATTTTAA
TGCATGAGAA GTAARARTTGC
GTTITGGCAG GTITAGTAGTIA

AAACCAGAAC ARGGGCTCTG
TCCTCAGGAT GCAAGGATAC
TCTAAGTCTT TCAGTTACTT
ACATTAGTAT AGGAAATTAG
ACGRAGAAGCA ATTTATGTAA
TGETGTGCAT TTCCCAGAAA

CCTITAGTTA AGCATCTTAG AAATAGTAGC TCTTATTGTIT

TACCCTCAAN TTCTATCTGA
TCATCCTTGA ATCGGGGATA
TGTAGTATAA ATAAAGAGCT

AGTGATAGGT ATTATTATAT GCTITIGTTG GCTGTTGATT

GGGTGTCCTT
TCAGATGGTG
CAGGGTAAGT
TCTGTGAGCT
TGGCTATTCG

TAATAGAGTA

ACTTOGTACT GTGGAAATAG

GTGGCTGCAG ACTTTGCTGT TCCCTTCTTG

TATRAAGTCA
TGAATGTGAG
GTAGCTTGAT

AGAGCAGAGC CGTTTICACA
AARTGATTATT TTAATICTCT
TICTCTGTAA TCTCATGCTT

AATAAAGCAA AAGCATGAGG CCACGCAGTG TAGAATGAGT
AATUTGTAGT CCTAAGAARA GAGGGACTCGA GAATTIIIGGC

CAAAGTECAG CGATCCCACGC TTCAGTACAG GOGCGAACGC

CCCACGGIIG CITITICAGA C ATG CIG AGG GGU ACT

15

Met Leu Arg Gly Thr
T 3

CTC GGG cTT CTG CGC GCC CAG CéC TYC CCC TGT
‘Leu Gly Leu Leu Arg Ala Gln 2ro Phe Pro Cys

20

CCCTAGTTAT ACTGTTGAGC
ATATACTTAC CTCCTAAGET
GAGAACAATG CATGGCGTAA

J.

GAAGGTGTTC GCTGTTITGG

CATGATTGTG AGCAAAAGAA

ACTGTTGGTY ATAGCCAARTG

ATGGACATTG CTTTGTGATG

ATGTARAGAC TITARAGIAT .

TAAACTGAGA GTGGAAAATC
GTCITTTCAC CACGTAGGGA
GAARAGATTG TGCCTCTGCA
TCCTCTCTET TGACCACACT
CTA CTG TGC GCG GTG
Leu Leu qrs Ala vitg

G CCA GCT TGC AAG
Pro Bro Ala Cys Lys
25
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Virol.
1020

1080
1140,
1200
1260
1320
1380
1440
1500
1560

1620
1680

1?40

1800

1B60
1920

1980

2040
2100
2160
2220
2280

‘2340

2404

2451

2499



Addition
|ncorpora
type- vecto
Eukaryotic
D.M d over,

means.
cells.
recipient ¢
the recipie

B ochert cafTERD Y %@5'??“%?%%

e

| RL

Press,

SQE 2 gg? E

ages to contro

replication in the host cell nmay be

or such as those found in bovine PEPUSHHOTELNi r us

1985,
|n DNA Clonin
Arlington,

Chofl @l ofl QEoRhAstR

| QS BIP Fn £ QRh AL

25 S i

he express

a Practica
Virginia pp. 213-238.

cell's are ¢oMeokonic 85 ARNRICCGNS OB SceNica’ €lG bE@ AR QETRER®RGBY var jeues

@iy
el ectroporation amd m cro- |nJect|oaoof the DNA dlrestly |nto the cells.
The transfornmed cells are cul

e

e i i

i solated fromcells grown as suspensions or as: nDnoIayers

recovered @

cee
Pro

cee
Arg

cTC
Leu

Cha
Gln

CAG
Gin
155

AAC
Asn

ARG
Lys

TCG
Ser

GCC
Ala

ccc
Pro
235

AGA
arg

iy

@ﬁmlﬁ¥h@mhCﬁédﬁﬁnﬂﬁhﬂfcéﬁé@?@aﬁ“bﬂféﬁ
1 Leu Gin Arg Leu Mer Ile Sér Asp

GGC
Gly

AAC
Asn

cra
l.eu

AAC
Asn
140

AAT
Asn

Leu

GGG
Gly

AAC
Asn

Leu
220

GGG
Gly

AAC
Asgn

CTG
Leu

S GTC

vVal

ACC

ACC TTC AGT

Thr Phe

Ser
85

AAA ATC ALG

Lys Ile
110

GAG CAG
Glu Gln
128

ATG TIT
Met Fhe

CAG CTC
Gin Leuy

AAG TTG
Lys Lgu

Leu Leu
190

CGC CTT
Arg Leu
205

‘ACE GAG

Thr Glu

GGC TIC
Ala Phe

‘cac cIt
Hig Leu

ACT CTG-

Thr Leu
270

CTC 1TTC GB

Leu Phe
285

CAG CTG

Thr

76
Leu

LaG
Glin

GAT
Asp

TG
Leu
178

[ GGA

Gly

GTG
Val

CTG
Leu

GAC
Asp

lelaic]

Ala
285

wye
Laeu

Gly

6T

80

GAC
Asp

CAT
His

Ty
Phe

Lys

TIC
Phe
160

GAT
Asp

GCA
Ala

TCT
Ser

CAG
Gin

(meicd
Arg
240

7
bPhe

ACT
Thz

S GAG

Gly

er HlS Ile Se

The

CTC ATA AAA QTG AMA ACC CTG AGG CTC TCS
Thr Leu Arg

Leu

Ile

Lys Len
100

CIT CCA GOT GCG

Leu

G
Leu

CTG
Leu
145

CIT

Leu

TTA
Leu

CAG
Gln

CIG
Leu

e
Phe
22%

o

Lau

cTe
Leu

TG

Leu

ATG
Met

Bro

GAC
Asp
130

GTT
val

CCT
Pro

TCG
Ser

GCT
Ala

GAT
Asp
210

Cac
His

CCA
Pro

cce

Pro

TTC
Phe

GGG
Gly
290

ACC CIG CCC

Gly Ala
115

CAC AAT
Hig Asn

AAC CTG
Asn Leu

GCC AGT
Ala Ser

GGA AAC
Gly Asn

T 180
ARG CTC
Lys Leu
135

TCG GGG
Ser Gly

CGA AAT
Arg Asn

AAC CIT
Asn Leu

TCT GCG
Ser Ala
- - 260
GAG AAC
Glu Asn
275

GGC CIG
Gly Leu

Lys

TG
Leu

Gln

cTc
Leu
165
AAC
ASn

GAG
Glu

AGT
245

eTe
Leu

felee

Pro

CAG
Gln

GCC

CIG GAT AAG

Leu

CTA AGR

Leu

GAG
Glu

185G

TTC
Phe

CTG
Leu

AGA

Arg

Leu

CTG
Leu

GAG
Glu

TC

Asp

Ary
135

cre
Leu

ACG
Thr

ACC
Thr

T
Leu
AAC
Asn
215
aery
Arg

TI6
Leu

Lean

feler S
Ala

CTG
Leu
295

Cae

Lys
120

GGC
Gly

GCT
Ala

AaT
Asn

CAC
Eis

Leu
200

AGC
Ser

TCC
Ser

ACG
Thr

CAT
Hig

GAG
Glu
280

TGG
Trp

ARC

Leu
105

ATG
Met

ATT
Ile

craG
Lieu

CTG
Leu

Leu
185

cIc
Leu

CTG
Leu

ATC
Ile

Leu

TCe
Ser
265

CTC

Len

CTG
Leu

CTG

Sexr

GTG
Vval

GAC
Asp

AAC
Asn

GAG
Glu
170

cee
Pro

CAC

His

GGC
Gly

GcA
Ala

TCG
Ser
250

CAC
His

CCe
oo

ARC

"Bovine Papilloma virus DNA a
Vol .

Appr oach Ed.
The host

- Thegys ak mwveralAspaila- AlanGlm Qyetderdslyofzly RispothlicAlba ADRIA | nt o ani mal
These |nclude 3¢ cal ci um phosphdfe precipitati ort® fusion of the

t reaéé’s%nt of

xtran

art .
. Dodffsh,

des are
|atter are

Fila Val s gs. 269

2738
2787
2835
ésa3
2931
2974
5027
3075
3123
3171
3215
3267

3315

Asn .

3363
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24 Productl
polypeptldes
variety of wa
synt hesi zed |
conventi onal

exanpl e,
Chemi cal
standard
Al ternati v4qr

Tl

Rles fiks ‘ée&

technlques

avai | abl e n AR HRNNS Md Rk nawmAy RE06Q] SserSee,
g'%l ARNGHE 149 %k Sol?.nsl Phase Pept [ de:.Synn'?Lem S, i

1984

ﬁﬁj igd

lad§S by protein chem stry techniques
n can be synthetically preparedrctidsnbzes
rel atively short size can be
in accordance with

Varlous automatic synthesizers are commercially

St ewagdos and Young,

The

poI ypept i d@go Gln Gly Ala

' CAC TOCC AAC GGC

His

-GGC
Gly

cce
Pro

GAC
Asp
388

ccC
Pro

6T
Cys

GTG
val

_ éGC
Gly

cce
Pro
475

ooy
Pro

GCC
Ala

GGG
Gly

- ATC
- Xde
AGA

Arg
555

‘Ser

ANG
Lys

€GT
Arg
380

ac
His

GG

Arg

GGC
Gly

GGRC
Gly

CIG
Leu
460

CGG
Arg

GTC
val

CAG
Gln

TTT
Phe

GTG

val
54Q

GAG
Glu

Asn

CTG
Leu
365

GCC
Ala

Asn
CIG
Leu

CTG
Leu

Gly
445

fo=e)

Pro

GGC
Gly

CAC
His

CCG
Pro
TKT
Tyz
525
T
Phe

AGA
Arg

Gly
350

uc e
Arg

cTC
Leu

CAG
Gln

ACG
Tar

GGG
Gly
430

Glu

CTC
Leu

CCG
Pro

cca
Pro

GTC
val
510

T
Phe

aeT
‘Ala

GCC

Ala

en’G
and

e pol ypepti des of
n a salid sup,

Reluki

enzymes in order to produce GPV polypeptldes
be anal yzed&CtoASeb@e GCRrTCeBAG) Gis

Phe Gln Gly Leu

335

CTG ACC GCC
Leu Thr Ala

CAG
Gln

TIC
Phe

cT6
Leu

GAG
Glu
415

ccc
Bro

GAG
Glu

TGG
Trp

ccT
Pro

GCC
Ala
495

ACC
Thr

CTG
Let

ATG

Met

CTT
Leu

qTG
val

¢ac
Arg

CACG
Glu
500

GIC
val

TTC
Phe

ceo
Pro

GCC
Ala

cee
Pro
480

Leu

ACG
Thr

CTT
Leu

ATT

Ile

GGG
Gly

560"

TCC
Ser

AAT
Asn
385

ACC
Thr

CIG
Leu

Leu

cca
Pro

CIG
Leu
4565

CeC
Arg

GCT
Ala

GGC
Gly

TTA
Leu

BAA
Lys
545

to generate ant i bodles usi
pl i cadt¥n.

ok St

¥ Glu Leu
340

2d.

roteol ytic

ed.

for

The

Pi erce

ng

The GPV proteln sequence may
GAG STOSAGLERE €TC

Gln

CTC CCC GAC GGC TTIG
Leu Pro Asp Gly Leu

CTG

Leu
370

CTC
Leu

cTe
Leu

TG
Leu

GGG

385

CGC CGC AAC
Arg Arg Asn

AGG
Arg

Val

CTG
Leu

CTG
Leuy
378

AGC AGC CTG GAG AGC

Ser Ser Len

€T GEC @AC
Pro Gly Asp
408

GGG CAC AAC
Gly Bis Asn
420

TGG CTG CGG

Gly Trp Leu Arg

aele)
Arg
45Q

CCG
Pro

cee
Pro

ccC
Pro

RAA
Lys

GCcT
Ala
€30

ATT

Ile

435
TGC GCA GOC
Cys Ala Gly

GGE GGT GAC
Gly Gly Asp

GCT GGG GAC
Ala Ala Asp
485

AAC AGC TCA

AEn Ser Ser

500

GGT CAA GAT
Gly Gln Asp
815

GTT CAG GCC
Val Gln Ala

Glu
390

GTG
val

gy
Ser

CAG
Gln

cCT
Pro

GCG
ala
470

AGC
Eer

GAA
Glu

CAT
Eisg

ATC
Met

Ser

T7r
FPhe

TGG
Trp

CAC
Hig

GGG
Gly
455

GAG

Glu

e
Scr

cce
Pro

AGT
Ser

ATC
Ile
535

Leu

cee
Arg
360
CGC
Aryg

GTC
val

GSG

AeQTHt e
la

348
Gee

Gly

GCC
Ala

CAG
Gln

clogy

Gly Ala

CGC
Arg

CTA
Leu
440

GCG
Ala

-~
e

Cvs

mry
= i

Scr

TGS
Tzp

CCG
Pro
520

ACC
The

GGC CAA CTC T CGA AAA

Gly Gin Leu

Phe

Arg

550 -
TAAACCAATG GGAAAATCTIT CTAATTACTT

Lys

TGC

Cys
425

[celn
Gly

CAC
His

CCG
Pro

GAA
Glu

GIG

val
508

TIC
Phe

GTG
Val

TTA
Leu

Ley

cTe
Leu

CIG
Leu

cTe
Leu

Leu
410

GAC

Asp

CTC
Leu

GCC
Ala

“GGC

Gly

GCC
Ala
4990

TGG

o

-

TGG
Trp

ATC
Ile

ATC

Ile

AGAACCTCAC CAGATGTGRC TCGGAGGEGA ATCCACACCC GCTGOTATCT TGCTCTCCCT

3459
3507
3555
3602
3651
3699
3747
3795
3843

3891

39339

3987

4035

4083

4131

4191



cont ai ni Nng dpfRd Shed HeSEke

then purifi-ed
purification
Enzynol ogy,

(1990) ,

mﬂ!l[ulm%um Ff standard techni ques see,
" n Purificatigen", M Deutscher,

pages 619- 626, which is incorporated herein by reference.

1aeda t he GPV protein.

The deéired pol ypepti des are

ard techni ques for protein an@CPajR940r644

Met hods
ed.

in
Vol . 182
Pepti des

gener at edchgradics CICCTTCNTT Wsttheusi Rgs:

st andard netho

Generati oh

98

el

g.those desc

ribed in this ap
Nt 30 Bt &

859?1‘:% ‘?ﬁfjcﬁ%"r‘\}ﬁe

| on.

qT88§:¥ﬁ t H@3pr esent

Ant i body

i nventi Or‘l'c%'ﬁ:c&éctcﬁt!@bﬁc'xfc% dRd TRt FRACHSHE IriaRerdidbt Tigedeadir t el ques

available to those skilled in the art for

production and mani pul ati on of

vari ous ﬂﬁﬁﬁﬁ%@pﬁHﬂﬁpﬁwﬂﬁFé@ﬁﬂ@@”ﬁﬁﬁﬁﬁﬁﬁgﬁﬁﬁUﬂkﬁgﬁaﬁ@'3KBF@Pﬁ§ cordBdting

of one or
The recogni zée

BGoroes

ESrRudbSiaat &

1" génes T

ﬁ%+&3ga<%%5§%ppa! ang%g,

uH

enes.
al p 3?

game, deAGTAACEES | ACRGCTITAG NECOGEERITENMTCTCETIAAN HROERAGCESGERALATETT t hasgyri ad
|nnunoglobulln éﬁrlaale re

forns,

-5 GOTRARAT

NY' ( 1989)91\5&#&&@@ Abc@drerr HQeTahih. Aﬁe%&cé%ma%e GACAGTCTAG

CTCTATGECC
AGGTITCARGT
CTACACCCGG
GCTGATCTCA
CCCARRGTAC
TTGAGAAGTA
CTGACCTATG
TAAGCGACTT
AGTGTAGGTC
CAACATGTCA
ACARGCATIT
ATTCTAGTTC

| TIGTTGCTTIT

AGTTGACAAC
GTAAGACACC
TAGTACCTGC
CCCAGCEGCC
AATTATTATT
ATAAGGGTAA
CTGCGGATGG
CCTCCAACAC

| GTTCTGCAGT

CAGACTCACG
coTTeTITTT
TCBACTCCAT
CCCAGEACTT
CCARGATGGT

CAGGCTEGCG
GATTCTCATG
CTAATITITIG
AACTCCTGGT
TGGGATTACA
GAGCTCTTGC
GGCIACTIGG
CIGTGAGGCT
CAGCGTGTTIT
TITIGAARCT
ATGGAGCAGT
AGCTGCTETC

BAATTGAATGT

TGTGGGTTCA
TGCTTACATT
TTCATACAGT
TCCAGACAAT
GGCATCATGA
GTCCGAACTT
CCTCAGCCCT
CACCAGGTGG
TGGCACTTGGE
GTCTCCATTA
CTTCTATTCT
TGARRAACCC

i on_genes. For a discussion_ of |nnunoglobulln
FRhE AAARRIAG, B m s A TCH TS BTN RagRL Pr oss
14671
TGCAGTGGGC CGTCTCAGTT CACTGCAGCC TCCGCCCTCC 4731
CCICAGCGTT CTGAGTAGCT GGGATTAGAG GCGTIGTGCCA 4791
TACTTTTIAA AGTAGAGACG GGCTTTGCCA TATTGGCCTG 4851
CTTGAACTCC TGRCCACAAG TGATCTGCCC GCCTTAGCCT 49131
GGCECARGCE ACTACACCTG CCCTCTTCAT CCAATTTTAT 4971
CATITTTTCC CTTGCTCCAT TTTTCTCACT TTATGICTCT 5031
GAGAGCACTG GACTCCATTC ATGCATGAGC ATTTTCAGGA 5091
GAGAGAGGAA GARRACACGG AGCCTTCCCT CCAGGTGCCC 5151
CCTGAGCCTC CTGTGAGTTIT CCACTTGCTT TACATCCATG 5211
GGATTGATTT GCATTTCCIG GAACTCTGCC ACCTCATTIC 5271
TAACATGTGA CTGCTATTCA TGAATATAAT GATAAGCTTG 5331
ACAGTCTCAT TTGTTCTTCC AACTGARAGET CGIAAAACCT. 5391
CTGTGCTIAT GAGAGGCAGT GGTTAARACA TTTTCTGGCG - 5451
AATCCCAGCT CTACCACTTA CTAACTGCAT GGGACTTIGG 5511
CTCTAAGCCT TGGTTTCCTG AACCTTAAAA CAGGATAACA 5571
TTYGTCACGAR TTAMAGGCAA TAA_AGCATAT ARTGACTTAG 5631
ACATGTTAAT GAATGTTAGC TATTATTACT AAAGATGAGC 5691 .
TTTCTARRGA AGAGCTTIGA GTIGGIATIT TICICTGTGT 5751  °
TCTCATACTG GAGGTTACAT TCACATCAGT CTGTCTICCC 5811
GGGTGGCCAG GCTCTGTGCT CACAGTCCAG AGCAATGGAT 5871
ATGTGGAGCR GGAGAGCTGG ATCGTGGCAT TTGTTTCTGE 5931
TTTCTGGETT CTCCATIGGT CTACTTGTCT AGTCCCATAC - 5991
TTGGAGCTTT AATAATTIYT GGTATAGGGT CATCICICCA 6051
TGG‘ITCTT_TG C-AATI'CTATG AA'I'I;'ITI'CAG GGTCAGCATG 6111
TGCTGGGATT TTAATAGAAC TTACAGCTCA CGCCTGTAAT . 6171
AGGTGGGTGE ATCACAGGTC AGGAGTITGA GAACAGCTGG 6231

TGGRAGGCTGC
GAAACCCCGT

CTCTACTAAA AATACARXAA TTAGCTCGGT GCGGTGGCAS

391




25 85:5879-5883 (1988), Bird et al., Science 242:423-426 (1988 and
Hunkapi |l er and Hood, Nature 323:15-16 (1986). As 3?@76441

"i mmunogl obul in,"™ "anti body" or "antibody peptide(s)" refers to polycl onal
anti bodi es, nmonocl onal antibodies, to an @gtire i nunogl obulin or antibody
or any functional fragnment of an inmunogl obulin nol ecule which binds to the
t ar get antigmccr&mmwbmccﬂcsm@emd dmcmmlwdmmwp@ehecm&wdy 6351

nol ecul es, ant.i bo fr such as _Fab, F(ab'). ;_e___rr , | enentar.it
ot or m i ngCRASEENE MERAGRILY ESoind chaTH: PadBore ORIECIFR 1| Shbavy
chai n vari aBh@aresta0 BhanrdRsl: AHARARRIT 2bdRa 0T ﬁ-mcmém‘ @IARE 6471

functional portion of an anti body peptide. An F(ab')[err]
fragment | afAETERRTICTTEYRRTRG CERATOI T BFCCAGTAAG CATSGTICAT CTTCCCATIT 6531

ATTTACGTCA TTTTAAATCT TTCAGTGATG TTTTAGAATT TTTTTTATAA AAACCTTCAC €891
 TATAAGAACA GAAAACCAAA CACCGCATGT TCTCACTCAT AGGTGGGAAT TGAACAATGA 6651

GAACACTTGG ACACAGGGCE GGGAACGTCA CACGCCTOGA CTGTTGGGGE GGTOOCTGOE 6711
ACAGGGATAG TGTTAGGAGA AATACCTAAT GTAAATGACG AGTTAATGGT GCAGCCAACC évn
AACCTGGCAC ATGTATTCAT ATGTAACAAA CCTGCACGTT GTGCACATGT ACCCTAGRAC- 6831
TTARAGTATA TTAAAAAAAG AAACCTTGGC ACTGATTTTG TTAGATTTAT TCCTAGGTAT 6891
CCTTCCTCIT TTTTGATITG TCATTGCTAT TGTAGATGGC ATCTTTTTAA. AAAGTTATAT €951
TTTCTAARGC AARAAAATAAA AAAAGTTGTA TTTCTAATTT TTATTACCAA TATATAAGAA 7011
TGTAATTTAT TTTTACATAA TTATCTTATG TCTAGTAATA ATTCTGATAA TITGCITCIT 7071
CCTATTAAAA CCTTACACCC ATTATIGATT TATTIIICTG TTTTAARATA 'rcﬁCCTGCA 7131
CTGGCTARRAA CCTCCACTAT AATGTTGAGC AGAACAGTGA GGCATCCTTA GAACTATCTT 7191
GGITGCAARAG GGTAGGTCTC TAATGTTTCA TCAATAAATG TGATGTITCT AGTCTGAGTT 7251
TGCTAAGTAT ATITTAAAAT AATCAGTAAA GTTAGATTTIT ATCCATTITT ATCITAACTA 7311
TTGAGATGCT CATATCATTT TTCTTICTTCA ATGTOITAAA ATCCTGAATA AATTTATAGA 7371
TTTTGGAAAA GTAAATTCAT TCTTGCATTC CCGAAGTAAA CCAAGCCATG CTATGTIGIAT 7431
TTAAAATATA TTGCTGAATT C o - - 7452

{2} INFORMATION FOR SEQ 1D NO:2:

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 560 amine acids This Sheet Has Been R
(B} TYPE: amino aeid T
(D} TOPOLOGY: linear

{ii) MOLECULE TYPH: protein

{xi} SEQUENCE DESCRIPTION: SEQ ID NO:2:

Mec Leu Arg Gly ‘rn;.s" Leu Leu Cys Ala Val Leu Gly Leu Leu Arg Ala
3 10 15

Gln Pro Phe Pro Cys Pro Pro Ala Cys Lys Cys Val Phe Arg Asp Ala
20 25 30

Ala Gln Cys Ser Gly Gly_AsP Val Ala Ar9111E-Scr Ala Leu Gly Leu
o3 o as .

Pro Thx Asn Leu Thr His Ile Leu Leu Phe Gly Met"Gly Arg Gly Vval
50 ' 55 60 _

Leu Gln Ser Gln Ser Phe Ser Gly Met Thr Vval Leu Gln Arg Leu Met
65 75 . _ 80

Ile Ser Asp Sev His Ile Ser Ala val Ala Pro Gly Thy DPhe Sex Asp
85 90 95



t he heavy chain constant region, and has a nol ecul ar wei ght of
approxi mately 110 kD. It retains the two antigen bindi ng 2CTa&S407644 he ,
i nterchain disulfide bonds in the hinge region, but it does not have the
effector functions of an intact 1gG nolggule. An F(ab')[err] fragnent may
be obtained froman 1gG nol ecule by proteolytic digestion with pepsin at pH
3. 0- 3. 5 wet rjeshndean diyseThodse sirghLensséhase Adeskys Dbzl Thn Har | ow and Lane,
Ant i bodi es: A LaboR8fory Manual, Co¥¥ Spring Harbor3Hlbs., N. Y. (1988).

An Fab f t 14SES; L. i t ] portion of the
heavy ch%%rq}g ﬁﬁgﬁg ili%%i Isaﬂ ?%‘E%&g%/&d?ésﬁﬁg? J‘Egbgi;jts;ﬂ ﬂaﬂ‘%; a nol ecul ar

wei ght of approximately 50 kD and contains a single antigen binding site.
Fab fraghththepnighs han (ft}ﬁai'%’eg“%r‘%m PEabsy Fér ?gf’?“'&gﬁ%@“b‘gﬁl i mited

reducti on, % rom whol e ant "B dy by digestion"with papain in the presence

of reduciBg vagesss Led 326, Gl LEWW1aNChyl ANE G168 WBhaG)n Leu asp Phe A nul titude of
techni quass avai |l able to ttisse skilled in A2 art for produssi on and

mani pul at i on,_of_ various i gl.obul i n | ecul es, can be readily applied to
pr oduce &ﬁ‘f iQEBdI?‘J& S?Eﬁ‘ggs&{%uﬁg’?ﬁ@nplreé’sg;ﬁbp‘?ﬁ\}@ﬂtﬁ‘yogn.r‘e‘h@egtﬁﬂ’i es which bind
to GPV may be produce&' y a variety of nmeans. The production of non-human
nonocl onaku #@eti¢lydkes Ase. Lpy ThuMindeu agoaps g, LleqUendlyetila. , is wel |

known and may be aéB®bnplished by, f¥% exanple, i muk?%ing the animal with a
pr epar at 5o xGQMA) BL0%1GeAdGS 108 Ak R QL 130! AL H. FRN; mlecul es.

125 200 205

Leu Asp Ser Gly Leu Leu Asn Ser Leu Gly Ala Leu Thr Glu Leu Gln
- 210 215 _ 220

Phe His Arg Asn His Ile Arg Ser Ile Ala Pro Gly Ala Phe Asp Arg
22% _ : 230 235 240

Leu Pro Asn Lev Sér S8er Leu Thr Leu Ser Arg Asa His Lee Ala Phe
245 250 255

Leu Pre Ser Ala Leu Phe Leu His Ser His Asn Leu Thr Leu Leu Thr
260 265 270

Leu FPhe Glu Asn Pro Leu Ala Glu Leu Pro Gly Val Leu Phe Gly Glu
275 280 285

Met Gly Gly Leu Gln Glu Leu Trp Leu Asn Arg Thr Gln Leu Arg Thr
280 298 300

Leu Pro Ala Ale Ala Phe Arg Asn Lei Ser Avg Leu Arg Tyr Leu Gly

305 ' S 310 _ - 315 ' C 320

Val Thr Leu Ser Pro Arg Leu Ser Ala Leu Pro Gln Gly Ala Phe Gin
) 325 330 3335

Gly Leu Gly Glu Leu Gln Val Leu Ala Leu His Ser Asn Gly Leu Thr
340 345 iso

Ala Leuw Pro Asp Cly Lew Leu Arg Gly Leu Gly Lys Lew Arg Gln Val
355 360 365

Ser Leu Arg Arg Asn Arg Leu Arg Ala Leu Pro Arg Ala Leu Phe Arg
370 375 ‘380

Asn Leu Ser Ser Leu Glu Ser Val Gln Leu Asp His Asn Gln Leu Glu
388 390 395 ’ 400

Thr Leu Pro Gly Asp Val Phe Gly Ala Leus Pro Arg Lew Thr Glu Val
' : . 405 - 41w .. 435

This Sheet Has Been Replaced. -
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Ant i body- producing cells obtained fromthe i mmuni zed ani mal s

26 are immortalized and screened, or screened first for POvARIOOReed i on of
anti body which binds to GPV and then i mortalized. For a discussion of
general procedures of nonocl onal antibogy production see Harlow and Lane,
supr a. The generation of human nonocl onal antjbodies to a human
anti gen isewalew Gipcliz Asn Ske TrptArgCoyreRrss icps Gl bawckilpurenionoc! onal

ant i bodi es nay be dﬁzl‘“f icult with cof?entional techni#dbles. Thus, it may be

d bl i ,
onobl onai Sty B oY SERURNCES, WY S, SAEAS, B L IGSREITN ) from

human B. cells accordl ng to the general protocol outlined by Huse et al.,
Sci ence 22F®. &123753’&2‘9@ 1o 899 Gth@EsétﬁJéhtééYv%ﬁ“chﬂeﬁéec@Pth@

Leu Pro Gly Gly Asp Ala Glu Cys Pro Gly Pro Arg Gly Pro PTO Pro
465 . 470 475 . 480

. Arg Pro Ala Ala Asp Ser Ser Ser Glu Ala Pro Val His Pro Ala Leu
485 480 495 -

Alz Pro Asn Ser Ser Glu Pro Trp Val Trp Ala Gln Pro Val Thr Thr
500 505 510

Gly Lys Gly Gln Asp His Ser Pro Phe Trp Gly Phe Tyr Phe Leu Leu
518 - 20

Leuz Ala Val Gln Alz Met Ile Thr val Ile Ile Val Phe Ala Met Ile
£30 B3S 540

Lys Ile Gly Gln Leu Phe Arg Lys Leu Ile Arg Clu Arg Ala Leu Gly
543 550 555 560
(2) INFORMATION FOR SEQ ID NO:3;
{i) SEQUERCE CHARACTERISTICS:
{A} LENGTH: 10 base pairs
{B) TYPE: nucleic acid

(C} STRANDEDNESS: single
{D} TOPOLOGY: linear

{xi) SEQUENCE DESCRYPTION: SEQ ID NO:3: .
CAGGATGCAA - . . - - o R T
{2) INFORMATION FOR SEQ ID NO:4: '
{i) SEQUENCE CHARACTERISTIC_S :
{(A) LENGTH: 10 base paixs
{B) TYDPE: nucleic agid

{C) STRANDEDNESS: single
(D) TOPOLOGY: }inear

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:4:
CGRETGTGEC . 10
{2} INFORMATION FOR SEQ ID NO:5:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 9 amino.acids .
{(B) TYPE: amino agid
(D} TOPQLOGY: unknown

(ii) MOLECULE TYPE: peptide

This Sheet Has Been Reﬂlaced o




anti body (or binding fragnent) of the desired specificity are then cloned
and anplified. Alternatively, one may transfer the antigen bPEDWUSHNETEH ONns
of non-human anti bodies, e.g., the F (ab')[err] or hypervariable regions,
to human constant regions (Fc) or framewogk regions by reconbi nant DNA

t echni ques to produce substantially human nol ecul es. Such nethods are
general | y knowmdnngherrplArgalge aks aSE1y bed bel ow The invention
al so provides synthetic or r&conbl nant inmunogl obulins, including chineric
i mmunogl obul i ns, humani zed antibogies or hybrid antibodies or derivatives

of any of t#dsENFORMMTRON; EO% SRR 0®dl i ns are typically the product of

chimeric DNA, whiyCBeduente caRRACHRREsTMNA: cont ai ni ng genetic material from
nore than one eukar yeit LENGDBRCLESMiNG acids " Chi meri c i munogl obul i ns" or
"chimeric antibodi e$B) EF&E: BRIRNASE anti bodi es or anti body pepti des wherein
one portion of the b@pf“PMé BB no aci d sequence t-hat is derived from
or is honol ogouys;t RorFcuseFe8PHegk{e sequence in an anti body or peptide
derived froma first gene source, while the remaining segnent of the.
chain(s) is honpl egous.to correspondi ng sequences of another gene source.
For exanple, a'¥Hi g% Lody, _peptide may conprise an antibody heavy
chain with a nuri ne(gf,abb @Nfe_gefgg and a human constant region. The two
gene sources W ||ty oglgsy INFORMAYEON: WnapeCinsgs gdagtidd kksnmeasi onal |y

i nvol ve di fferent sourcesifd¥eMm one speci es.

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:6:

Lys Met Val Leu Leu Glu Gln Leu Phe Leu Asp Hig Asn
1 5 10

{2) INFORMATION FOR SEQ ID NO:7:

(i) SEQUENCE CHARACTERISTICS:
{A} LENGTH: 23 base pairs
{B) TYPE: nucleic acid
{C} STRANDEDNESS: single
{D} TOPOLOGY: linear

{ix)} FEATURE:
(A) NaME/KEY: misc_feature
{8} LOCATION: l..23 :
(D} OTHER INPORMATION: /standard pname=x "Primer 1 {+}*
/note= “Oligonucleotide primer used for the PCR |
.amplification of platelet GPV." - :

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:7:
GARCARCTCT TYCTSGAYCA YAA 23
{2} INFORMATION FOR $EQ ID NO:8:

(i) SEQUERCE CHARACTERISTICS:
(&) LENGTH: 12 amino acias
- {B) TYPE: amino acidq
{D} TOPOLOGY: unknown

{1i) MOLECDLE TYPE: peptide

{ix) FRATURE:
{A)Y NAME/KEY: Peptide
{B) LOCATION: 1..12. . : _ e
. .{D) OTHER INPORMATION: /note= "K3/6 peptide residues
13-24."

This Sheet Has Been Reﬂlaced




Chineric anti bodies or peptides are typi.cally produced using reconbi nant
mol ecul ar and/ or cel | ul ar gPCT/ﬁEM@?GM
techni ques. Typically, chineric antibodi es have variabl e regi ons of both
i ght and heavy chains that mimc the varBébl e regions of antibodies
derived fromone manmal i an species, while the constant portions are

honol ogous to f*id §§Qﬂ¥§ﬁ€é§sf3¥ﬂé‘ﬁ?¥f'b§§9é§ ¥esdi:ved from a second, different

manmal i an speC| dS-of bodi es are well known
and are descri b,_e LPgr& XQ%EEQ% éﬂ{;A%{ @U%’eagf%m 397, and EP .

publications 173, 494 and 239, 400, which are |ncorporated her ei n by
ref erence. (2) INFORMATIPNOFQRFERiT0i ¥¥Sf a chimeric i munogl obul i n, however,

is not limted {;9 &bdveneX ¥MRhreRr&itcBBri c antibody is any

(A} LENGTE: 32 base pairs
(B} TYPE: nucleic acid
{C} STRANDEDNESS: single
(D) TOPOLOGY: lineax.

{ix) FEATURE:
(A) NAME/KEY: misc_feature
{B) LOCATION: 1..32 .
(D)} OTHER INFORMATION: /srandard _names "Primer 2 (+)°
/notew "Primer used for the PCR amplification of
plataler GPV."®

' (xi) SEQUENCE DESCRIPTION: SEQ ID NO:9:
TGCGCTARGG GGCATTGACC AAAACATGTT TC | 32
{2} INFORMATION FOR SEQ ID NO:10:

{i} SEQUENCE CHARACTERISTICS:
{a) LENGTH: 10 amine acids
{B} TYPE: amineo acid
{D) TOPOLOGY: unknown

(i) MOLECULE TYPZ: pepctide

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 1..10
(D) OTHER INFORMATTON: /notes "KS/S peotlde residues
. 23-30.%

{xi) SEQUENCE DSSCRIPTION: SEQ ID NO:10:

Asn Mer Phe Giln Lys Leu Val Asn Leu Gln
1 5 10

{2} INFORMATION FOR SEQ ID NO:11:

{1) SEQUENCE CHARACTERISTICS: »
{A) LENGTH: 27 base pairs
{B) TYPE: nucleic acid
{C) STRANDEDNESS: single
{D} TOPOLOGY: linearx

{ix) FEATURE:
. {A) NAME/KEY: misc_feature - _
(B} LOCATION: 1..27 - - '
(D} OTHER INFORMATION: /scandard . name~ “Primer 3(- )" .
/notes "Primer used for the DCR. amplificacion oZ
platelet GpV,"

This Shaﬁfhsﬁﬁawlﬂﬂirmi




antibody in which either or both of the heavy or light chains are conposed
of conbi nati ons of sequences m nicking the sequences in ant pbeAisesnTah
di fferent sources, whether these.sources are differing classes, differing
antigen responses, or differing species %% origin, and whether or not the
fusion point is at the variabl e/ const ant "Boundary. The term

"humani zed" o | I f.ers to an inmmunogl obulin
conprising a hurralﬁpaf&dfranevmr agrgslga:l oir?qandﬁa constant region that is
subst ant i abTACARBGHS] STYTIACCRAT AGEAMGRN | munogl obul i n constant regi on. Hance,

nost parts, Qf AN ' | Qbul i n, except possibly the CDRs are
substantiaf?&lﬁgﬂgﬁ%g§}§%§éé?%$§gp§%dlng parts of one or nore native human
i mmunogl obul i n (S} EEQUENEE. CHARACTERISTICS: Hybri d antibody” refers to an

anti body wherein eeféh W&?‘h- i3 amdpaagids y honol ogous with reference to a
manmal i an anti body (gst oF, 6@@“‘3 @g‘:&r?nbl nation represents a novel assenbly
so that two different @ntigens are recogni zed by the antlbody In hybrid
anti bodi es, oneihemyvycuurdrtesghpepthed n-pair i s honofogous to a pair found in
an anti body raised against anot her epi-tope. This results in the property of
mul ti - functiqmaL i.e., ability to bind at least two different

epi t opes si mul't%hd ﬁﬁﬁh Q*Qg&gs may, of course, also be formed using

chi meri c chai ns. (8) vocarrdwmunaegl obul ins may be fused to functional
regi ons {D} OTHER INFORMATION: /notee "KS5/6 peptide vesidues
31-42."

{xi} SEQUENCE DESCRIFTION: SEQ ID NO:12:

Glu Len Ala Leu ngsn Gln Asn Gln Leu Asp Phe
1 10

(2} INFORMATION FOR SEQ TN NO:13:

{i) SEQUENCE CHARACTERISTICS:

- {A) LENGTH: 21 base¢ pairs
{B} TYPE: nucleic acid
{C} STRANDEDNESS: single
{D) TOPOLOGY: linear

{ix) FEATURE:
(A) NAME/XEY: misc_fearura
{B) LOCATION: 1..21
(D)} OTHER INFORMATION: /standard name- "Primer 4 (-)*
/note- "Primer used for cthe PCR amplification of
platelet GEV.* . -

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:13:
TIRGTYTTRG TYGASCTRAA R 21
{2} INFORMATION FOR SEQ ID NO:14:

(i) SEQUENCE CHARACTERISTICS:
{A} LENGTH: 7 amino acids
{B} TYPE: amine acid
(D} TOPOLOGY: uaknown

(ii) MOLECULE TYPE: peptide

A{ix) FEATURE
: {A) NAME/KEY: Peptide - _ _
{B) LOCATION: 1..7 -~
(D) OTHER INFORMATION: /nov:e— "M& Dent:l.de residues
1-7.%

Th;s Sheet Has Been Reilaced




from ot her genes (e.g., those encodi ng enzynmes) to produce fu5| rot ei ns
(e.g., immunotoxins) having novel properties. In general, %’hs of
the genes nmay be readily '

acconpl i shed by a variety of well-known t®hni ques, such as site- d| rected

nmut agenesi s (see, Gllman and Smth, Cene, 8:8197 (1979) and Roberts, S. et
al, Nature, 328:iyBEQUBNCE PEFRIFTION: SEQ ID NOFR4: t hi s i nvention, an

i mmunogl obul i n J.s e f active with, a GPV nolecule if the
I mmunogl obul i ndg n%l% %—‘{/ ;%’agggre gor det er i ned by standard anti body-

anti gen assa}/ for exa conpetitive binding assays, saturation assays,
or standard?2 rﬁ#’tﬁﬁ%§8¥ %u%ﬁﬁ 4B NO:L%A or RIA. This definition of

specificity appflis esfi‘hﬁgé REAB REArad/ or |ight chains, CDRs, fusion
“proteins or fragne NGTH: 20 bhase pairs

{B} TYPE: nucleie acid

{C) STRANDBDNESS: single

{D) TOPOLOGY: linear.

{ix}) FEATURE:
{A) NAME/KEY: misc_feature
(R} LOCATION: 1..20
{D} OTHER INFORMATION: /standard_name= "Primer 5 ()"
/notes "Primer used for the PCR amplification of
platelet GPV.r

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:15:
ATGATCTSCG AYWSCCAYAT 20
(2} INFORMATION FOR SEQ ID NO:16:

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 21 base pairs
(B) TYPR: nuecleic acid
{C) STRANDEDNESS: single
{D} TOPOLRGY: lineax

{ixX} FEATURE:
{A) NAME/KEY: misc feature
(B) LOCATION: 1l..2%1
{D} OTHER INFORMATION: /standard name= "Primer & {+)"
" /note= "Primer used for the PCR ampl:.f:.cat:.cn of
platelet GPV. " _

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:16:
GAGAGACTTC TGCTCCACTC G 21
{2) INFORMATION FOR SEQ ID NO:17: '

(i) SEQUENCE CHARACTERISTICS: .
(A} LENGTH: 21 base pairs &
(B) TYPE: nucleic acid
{C) STRANDEDNESS: gingle
{D) TOPOLOGY: linear

{ix} FEATURE:
(A) NAME/KEY: misc_feature
"{B} LOCATION: 1. 21 :
(D} OTHER INFDRMATION IStandard name=. "Primer 7 (-)"
/note= "Primer used for the PCR ampllblfaflnn of
platelet Gpv., "

-
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heavy and/or |ight chains, that are also specific for GPV if they bind GV
al one or .if, when properly incorporated into i nmunogl obul i NPCTIUEMWEYE44 ON

wi th conpl enentary vari abl e regi ons and constant regions as appropriate,
are then capabl e of binding GPV. Binding §ffi nity is typically represented
by the affinity constant (K[err]) for eqw | i bri um concentrations of

associ ated an | Jo| t4mO ,.e., Klerr] =[A B]/[A[B]
where [A], [B], i) §d:5 i iA&EfB%}Eg éﬁ C§E§efr?t$§tllvons at equilibriumof the

ant i body ('rm:zxmma;mand antlgen - anti body conplex (A-B), 21
respective I Y nditions, the affinity constant of a
specific i ﬁ%uﬂ%%ﬁﬁ% ﬁ%g 53(,) S*'%sgnt invention is typically about 10[err]
to about 10[ er¢i) bsdﬂuetmcmnmmeferabl y about 10[err] liters/nole or
more. One of skill (Mn FJFN*?@Go%Mee, pedmever, that binding affinity between

two nol ecul es w II eg i g mdil number of factors such as
tenperature, pH, . | @opariogRdty! ne&na The like. Conposi tions of
the present i nvent lon conprise | mrunogl obul i ns which sel ectively bind GPV

nol ecul es on at elet cells. The i mrunogl obulins and pharmaceut i cal |
conposi tions \ l.on.ar G Rartl icularly useful for parenteral
adm ni stration; i.ggy 18 aqe §1§ FAt% anuscui ar, or intravenous
admi ni stration. A mnbmsmﬁnmdrm Prlan Ay naHRRT ORGERES @) Dei ng

devel oped, and the phar ndreset i"®zimsgonpat Eor ahs MR ahptifiomdot dfnvention are
sui table for platelet GPV,"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:18: .
AAGACACACT TGCAAGCT ' 18
{2) INFORMATION FOR SEQ ID NO:19:

(i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 33 base pairs
{B) TYPE: aucleic acid

{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ixX) FEATURE:
(A} NAME/KEY: misg_feature
{R) TLOCATION: 1..35
(P} OTHER INPORMATION: /standard name- "Adaptor dT17®

{xi) SEQUENCE DESCRIPTION: SEQ IP NO:19:
GACTCGAGTC GACATCGATT TYTITITTTT TITIT 35
{2) INFORMATION FOR SEQ ID NO:20:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 30 base pairs
{B) TYPE: nucleic acid

{C) STRANDEDNESS: single »
{D) TOPOLOGY: lineax :

{ix) FEATURE:
(A} NAME/KEY: misc_feature
(B} LOCATION: 1..30
(D} OTHER INFORMATION: /standard_name= "Adaptor 4Ci2"
{%i) SEQUENCE DESCRIPTION: 'SEQ'_ID Nb=20=_
GACTCGAGTC GACATCGACC CCCCCCCeee ) 30
-
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adm ni stration using these new nethods, as well. See, Langer, Science,

249: 1527- 1533 (1990). I n one enbodi nent, the anti BRH/G89407644he
present invention can be used to target conventional drugs or other

29 agents to platelets. By using an antidody to target a drug to cells

beari ng GPV, such drugs can achi eve hi gher concentrations at sites of

pl at el et aqgs egabh@rroN R gmjrmg}cpbyj Ins can be directly or indirectly
coupled to the chenot herapeut | c acent The anti bodi es of the

present | nventlﬁr’n F“T ®f: di agnostic purposes, such as

i dentifying areas o B, “eB&t%n. For diagnostic purposes, the
ant i bodi es may eithgn ; @ingd abel ed. Unl abel ed anti bodi es can be
used in conbi nati on{@ai t@mﬁm ibwsel ed antibodi es (second

{ix) FEATURE:
{A) NAME/KEY: misc_feature
{8) LOCATION: 1..18 - - '
(D) OTHER INFORMATION: /standard _pame= "Maptor"

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:21:
GACTCGAGTC GACATCGA 18
(2) INFORMATION FOR SEQ ID NO:22:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 amino acids
{8} TYPE: amine acid
{Dh} TOPCLOCGY: unknown

{ii} MOLECULE TYPE: pepride

{ix) FEATURE:
(A) NAME/XEY: Region
{(B) LOCATION: l..24
{D} OTHER INFORMATION: /niote= "“Tandem Leu-rich repeated
structure for platelet GPV."

(xi} SEQUENCE DESCRIPTION: SEQ ID NQ:22:

Gly Arg Gly val Leu Gln Ser .Gln Ser Phe Ser Gly Mer Thr Val Leu
1 10 15 .

Gln Arg Leu Mgt Ile Ser Asp Ser-
2

{2} INFORMATION FOR SEQ ID NO:23:

{i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 amino =eids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{ix) FEATURE: '
(A) NAMR/KEY: Regmn
{8) LOCATION: 1..24
(D} OTHER INFORMATION: /note= "Tandem Leu-uch repeated
srruccure for platclc: G"V L

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:23:

His Ile Ser Ala Val Ala Pro Gly Thr Phe Ser Asp Leu Ile Lys Leu’
1 5 10 1s
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anti bodi es) that are reactive with the antibody, such as anti- bodies
specific for a particular i munogl obulin constant region. Al PETAIS4/078h
the anti bodies can be directly |labeled. A wide variety of |abels nay be
enpl oyed, such as radi onucli des, quorescgé enzynes, enzyne substrates,
enzynme cofactors, enzyne inhibitors | i gands (particularly haptens), etc.
Numer ous types a ble and are well known to those
skilled in timaégt&ﬂngg”ﬁéﬁxéT%kgfg%ﬁ%%?ic appl i cati ons,- conpositions

contai ning the i mmunogl obulins or a cocktail thereof, are admnistered to a .
pati ent sus{cERPRMATION, FPR SEQ ¥ BRt24in pl atel et function. Alternatively,
the efficacy of | @farh gPfls. can be nonitored. An anount
sufficient to ac%on%ﬁﬂs“ﬁgwm-sz%ﬁé igegds t 0 be a "diagnostically effective
dose.” In this use, lQhéNEEeemmmﬁanbmnts wi || depend upon the patient's
state of health and ®h@° ?‘i‘ﬂ@i‘fhg‘%ﬂ‘ﬂ ants for the specific antibodies

enpl oyed. . (ii) MorEfinkd £A8. &@ supplied for use with the subject.
anti bodi es. Thus, Mﬂe subj ect antitody conp05|t|on of the present- invention -
may be prOV|ded usually in a lyophilized formin a container, either alone
or in conjunctﬂﬁﬁ FEATURE | tional antibodies specific for the desired cell .
type. The antibodieégg onjugated to a | abel or toxin, or

unconj ugat ed, are igg) lmmimﬁm-s Jiddeh Dreaben Jeustich fepeltids,
phosphat e, carbonate, etcstrustuts oy gdsteleo@ivi8s, inert

(xi) SEOUENCg DESCRIPTION: SEQ ID NQO:24:

Lyes Ile Thr His Leu Pro Gly Ala Leu Leu Asp Lys Met Val Leu Leu
1 & 10 is

Glu Gln Leu Phe Leu Asp His Asn
20

(2) INFORMATION TOR S5EQ ID NO:35:

{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 24 amino acids
(R} TYPE: amino acid
(D} TOPOLOCY: unknown

{ii) MOLECULE TYPE: peptide

. (iX) FEATURE:
{A) NAME/KEY: Region
“{B}) LOCATION: 1..28 . S
(D} OQTHER INFORMATION: /note= "Tandem Leu-rich repeated
structure for platelet GPV."

{xi) SEQUENCE DESCRIPTION SEQ ID NO:25:

Ala Leu Arg Gly lle Asp Gln Asn Mot Phe Gla Lys Leu Vel Asn Leu
5 10 15

Gln Glu Leu Ala Leu Asn Gln Asn - -
20

{2) "INFORMATION FOR SEQ ID NO:26:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 24 amino acids
(B) TYPE: amino. acid
(D)} TOPOLOGY: unknown

(1i} MOLECULE TYPE: pepride |

This Sheet Has Been Reill
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proteins, e.g., serumal buman, or the |like, and a set of instructions for
use. General+y, these materials will be present in |ess tHREFEERIOFEBY% W .
based on the anobunt of active antibody, and usually present in total anount
of at |east about 0.001% wt. based agai ngg@n the anti body concentration.

30 Frequently, it will be desirable to include an inert extender or

exci pient to gi:yureatuRe: active ingredients, where the excipient nay be
present in from abm;t M/&QQ%Q&M of the total composition. Were a second
anti body capabl e oi b'?ﬁ@ ch ig i body din an
assay, this will u ?}a Ve gc,m,@s }m TgB‘?‘f{.aetmeB(gtl}/ ngh'ﬁwng seegéond ant i body
Is typically conjugated to a Iabel_and fornulated I n an anal ogous

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:26:

Gln Leu Asp Phe Leu Pro Ala Ser Leu Phe Thr Asn Leu Glu Asnh Leu
1 i 5 _ 10 . 15

i.ys Leu Leﬁ Jzkgp Leu Ser Gly Asnl_ .

(2) INFORMATION FOR SEQ ID ND:27:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 amnino acids
(B} TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(ix)} FEATURE:
{A} NAME/XEY: Region
{B) LOCATION: 1..24
(D} QTHER INFORMATION: /note- "Tandem Leu-rich repeated
structure for platelet GPV."

(xi} SEQUENCE DESCRIPTION: SEQ ID NQ:27:

Asn Leu Thr His Leu Pxo Lys Gly Leu Leu Gly Ala Gin Ala Lys Leu
1 5 10 15

Glu Arg Leu Leu Leu His Ser Asn
20

{2) INFORMATION FOR SEQ ID NO:28:

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 24 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE 7TYPE: peptide
{ix) FEATURE: . ¢
(A} NAME/KEY: Region
(B} LOCATION: 1..24
{D) OTHER INFORMATION: /note= "Tandem Leu-rich repeated
structure for platelet Gpv."
(xi) SEQUENCE D.-.SCRIPTION SEQ ID NO:28:

Arg Leu Va1 Se" Leu Asp Ser Gly Leu Leu Asn: Ser Leu Gly Ala Leu

10 : 15
Thz Glu Leu Gln Phe His Arg Asn
20 .
Sheet HIailllBetin|]ieﬂliced




manner with the anti body formnul ati ons descri bed above. PCR The
use of PCR {Miltis et. al., US. Patent No. 4,683,202 (1987)pctmsvdmsis el d
of nol ecular biology is well known. PCR has been adapted for many diverse
pur poses i ncl udi ng cloning, sequencing, f%&ensics, di agnostics and
cladistic analysis. The technique is detailed in several general sources

which provi gg af rEpvbAlameers Rooee of skill to performthe technique,
i ncl udi ng Sanbrook and PCR Protocols: A Guide to Methods and Applications

(Innis et. al. ¢tlsSEQUENTE STH¥: San Di ego, CA (1990) (hereinafter
"l nnis"). | ‘A}I'g‘ég'gum@@\é ‘;&(ﬁ?"ﬁ? otocol is provided as a starting
point for a person ég, iDGwMﬁQme readily recognize that it is usually
necessary to optimze reaction conditions, and that optim zation is

especi al | y i npdiilaMPLERRR THE: tRePR#Fue yi el ds i nadequate results, or when
an essentially repetitive task utilizing the technique needs to be
perfornmed. In qgenerghrurg.100 [err]l reaction contains the following: 1 to 1
x 10[err] target nolArwrAEE/KEYersagdbky about. 1 x [O[err] to 1 x 10[err]
target'nnleCuIeS);.%g?ﬂm ATl . 8% each prinerfégenefajly about . 20pnol ) ,

I
th i havi STHER JNFQ iqdRotEy| eRartem deuabint TERFEERS 1 C
the primer having a N e LB LTl G O et “retd

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:29:

His Xle Arg Ser Ile Ala Pro Gly 2la Phe ASp AXg Leu FIo Asn Leu
1 5 10 i5

Ser Sér Leu ghr Leu Ser Arg Asn
0

(2) INFORMATION FOR SEQ ID NO:30:

{i} SEQUENCE CHARACTERISTICS:
{A} LENGTH: 24 amino acids
(B} TYPE: amino acid :
(D} TOPOLOGY: unkiown

{ii) MOLECULE TYFE: peptide

{ix) FEATURE:
(A} NAMB/KEY: Region
(B} LOCATION: 1..24
{D) OTHER INFORMATION: /note- "Tandem Lou-rich repeaced
: structure for placelet GBFV.-- . ; o

(x1) SEQUENCE DESCRIFTION: SEQ ID NO:30:

His Leu Ala Phe geu Pro Sexr Ala Leu Pge Leu His Ser His Asn Leu
1 1 i5

Thr Leu Leu Thr Leu Phe Glu Asn
20

(2) INFORMATION FOR SEQ ID NO:31:

(i) SEQUENCE CEBARACTERISTICS:
{A) LENGTH: 24 amino acids
{B] TYPE: amino acid
{D} TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{ix} FEATURE:
{A] NAME/KEY: Region
{B) LOCATION: 1..2%
(D) QTHER INFORMATION: /ioteé= "Tandem Leu-rich repeated
structure for platelet GPV.Y

{xi} SEQUENCE DESCRIPTION: SEQ ID NO:31: This Sheet Has Been R
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approximately 8.3 at 20[err]C); 0.2mv 5mM MgCl [err] (generally about 1.5
nmv MgCl [err]; occasionally it nmay be hel pful to substitute s®tE/ashanteas
MyCl [err] with MhC[err]); 25nmM KC ; 0.05% Tween 20; |100[err]g autoclaved
gelatin or nucl ease-free bovine serum al bu%n 5- 200[err] M of each dNTP
(general l'y about 50[err]Mof each dNTP), and fromO0.25 to 5 units
(generally aboulesd bl hed ¥k AeAlrRNRIPYal TP HPAUPHACLY Il P ef er
to add an oil phase on top ofsthe aqueous phase to prevent evaygoration of
t he reaction 31 mxture and to
prevent the realtpditechihdiente® MoAFrHethg distributed unevenly in the
reacti on tube upon heating. The reaction m xture is cycled through 15-65
(usual | y 2043p)ivebritdraoh GloRosE gD tnpes at ure variations (generally using a

{i) SEQUENCE CHARACTERISTICS:
- {A) LENGTH: 24 amino acids
" {B)} TYPE: amino acid =~ -
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide ) -

{ix) FEATURE: -
{A) NAME/KEY: Region
B) LOCATION: 1..24
(D} OTHER INFORMATION: /note= ~"Tandem Leu-rich repeated
structure for platelet GPV."

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:32:

Gln Leu Arg Thr Leu Pro Ala Ala Ala Phe Arg Asn Lew $Ser Arg Leu
1 s 10 15

Arg Tyr Leu géy val Thr Leu Ser

{2) INFORMATION FOR S5EQ 1D NO:33:

(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 amino acids
(R} TYPE: amino acid
{D) TOPOLOGY: unknown

{i4) MOLECULE TYPE: peptide

{ix) FERTURE:
{A) NAME/KEY: Region
{B) LOCATION: 1..24
{D} OTHER INFORMATION: /notes= "Tandem Leu-rich repeated
scructure for platelet GPV."

{xi) SEQUENCE DESCRIPTION: S$EQ ID NO:33:
Pro Axrg Leu Ser Ala Leu Pro Gln Gly Ala Phe Gla Gly Leu Gly Glu *
1 S . 10 is

Leu Gln Val Leu Ala Leu His Ser Asn
20 25

{2) INFORMATION FOR SEQ ID N0‘34.

(1).SEQUENCE CHARACTERISTICQ-
{A) LENGTH: 24 amino agids
{B} TYDE: amine acid
{D)} TOPOLOGY: unknown

{ii} MOLECULE TYPE: peptide

Thls Sheet Has Been R
(ix} FEATURE:
(A) NAME/KEY: Region " ml m Il
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commercially available thermal cycler, occasionally performed by hand with
3 tenperature baths): "denaturation" at 96[err]C for .25 mPCT/08%%/07a¢t f i r st
cycle it is often better to | eave the reaction m xture at 96[err]C for 1-5
m nutes), "prinmer annealing" at a tenper ghure about. 5C to 10[err]C | ower
than the calculated T[err] for 30 seconds, "primer extension"” at 72C for
1-3 m nut es dependigng .0 e anplified.
cycling is general I(@ ggﬁﬁﬁ%ﬁéﬁi@p&iﬁﬁggalcﬁéﬁ }']éﬁéq‘é%?gﬁegegﬁ&?or about 5
m nutes and the reaction is stopped by chilling the reactants to about

4[ err] C and/ or_hy I E j.n_an , amunt approxi mately 8-fold
greater than t"ﬁ’ﬁ a%%@gﬁ%ftgi%%&fe?gﬁfﬁl ﬁ(z'r}ﬁ/hCI [err] plus any other

di val ent cati oguy Bed MBcNAE Dé@.Pro Asp Gly Letee Adtecpmpehuedr, sgsiumace of a
gene is known,1it is entirePy straightforwarldd® to design PCR df&perinents to

detect the pre L0 L i i, the structure of the gene in
i ndi vi dual ,org%ﬁgkgakﬁfgiggﬁér%né%}bm on the individual's DNA or cDNA

usi ng priners designed fromthe known GPV gene sequence, - the presence of -
gr oss - def e@sINFORMNBIOFe AGR GEQtIeNgdide' s cDNA .may be ascertai ned by standard
agarose gel el egt b S o LCtion endonucl ease-di gested fragnents
of the DNA or gﬁﬁgﬁ%ﬁ@%&?‘gﬁﬁ%ﬁﬂg the structural elenents of a

def ective gene may (ke det carimedei®i t her by direct sequencing of the PCR
product, or by subéPloAPRYLAENe WERYY oduct into a sequencing vector for

sequenci ng by(,?{)ailgféc%w TYPE: peptide

{ix) FEATURE:
(A} NAME/KEY: Region
{B) LOCATION: 1..24
(D) OTHER INFORMATION: /aote- "Tandom Leu-yich repeoated
structure for platelet GPV.*

{xi) SEQUENCE DESCRIFIION: SEQ ID NOQO:3b:

Arg Leu Arg Ala Leu Pro Arg Ala Leu Phe Arg Asn Leu Ser Ser Leu
1 5 10 15

Glu Ser vVal Gln Leu Asp His Asn
20

{2} INFORMATION FOR SEQ ;D NO:36:

{1} SEQUENCE CHARACTERISTICS:

: {A)} LENGTH: 24 aming acids
(B} TYPE: amino acid
(D} TOFOLOGY: unknown

(ii}) MOLECULE TYPE: peptide

(ix) FRATURE:
{A) NAME/KEY: Region
(B} LOCATION: 1..24
{D} OTHER INFORMATION: /note= "Tandem Leu-rich repeared
struccure for plavelat GPv." -

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:36:

Gln Leu Glu Thr Leu Pro Gly Asp Val Phe Gly Ala Leu Pro Arg Leu
1 . : 5 . : 10 . 15 :

“Th Glu Val Lea Leu Gly His Asn
: 20

-
— .
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met hodol ogi es; commercially avail abl e sequencing kits froma variety of
sources are avaklable for the sequencing of either PCR-gener BCEMISSt/0740Ned

DNA. In the present invention, the GPV gene may be exanmined in patients in
order to diagnose Bernard- Soulier syndro? or in order to determ ne any
genetic predisposition towards the Bernar 4Soul i er syndrome in persons

whi ch may quﬁtmmxa\b:r&;m FoResely spaRes7.The ability to detect genet iC
di seases in utero usi n PCR anpl ification of DNA froma devel oping fetus is

al so known int é EAP@FFF I58I¢fssi bl e to detect abnormalities in .
the GPV gene usi ng igoamm Sﬁj 32 PCR
nmet hodol ogies. In ackdntrm;o(g ,Cﬁﬁ\iwgene Is a specific marker for cells of

t he megakaryocytic Ilnea and i s generally
(i) MDLECUL TYPE peptide

{ix) FEATURE:
{A] NAME/KEY: Region
(R) LOCATION: 1..24 ' '
{D! OTHER INFORMATION: /note= "Ccnsansus sequence for the
ggsd?m Leu-rich repeated stzucture for platelec

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:37:

l{aa Leu Xaa Xaa £J‘E:eu Pro Xaa Xaa Leu Phe Xaa Xaa Leu Xaa Xaa Leu
1¢ 15

Xaa Xaa Leu Xaa Leu Xaa Xaa Asn
20

{2) INFORMATION FOR SEQ ID NO:38:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii} MOLECULE TYPE: peptide
(iii} HYPOTHETICAL: NO

{ix) FEATURE:
{A) NAME/XEY:' Peptide
{B) LOCATION: 1..1l _ ' ' ' R
(D) OTHER INFORMATION: /note= "Amino acid sequence of the
GPV thrombin cleavage gite."

{ix) FEATURE:
{A) NAME/KEY: Region
{B} LOCATION: 1..2 o . .
{D) OTHER INFORMATION: /note- "Amine acid residues found
in other thrombin substrates.*

{ix) FBATURE:
{A) NAME/REY: Region
(B) LOCATION: 5..9
(D) OTHER INFORMATION: /note= "amino ac:Ld rasidues found
in other thrombin sybstrates.®

{ix) FEATURE:
: (A) NAME/KEY: Reg:.on
{B) LOCATION: ) ' ' -
{b) OTHER INFOR.MATION /nete- "Am.no oc:.d res:.due found in
other thrombin substraces."

{xi) SEQUENCE DESCRIPTION: SEQ ID N(O:38:
Ala Glu Cys Pro Gly Pro Arg Gly Pro Pro Pro This Sheet Has Been Replaced
5 o
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{2) INFORMATION FOR SEQ ID NO:39: | |



useful as a norphol ogi cal marker for tracki- ng pl atel et devel opnent.

Sout hern Analygi:g,and Northern Analysis Sout her n apgi )}
genom ¢ DNA and ‘hor t hern anal ysis of RNA using a cloned probe are %’gg% to
the art of nol ecul ar biology. Sanbrook provi des adequate gui dance to
perform nost commonly used Southern and n& hern t echni qgues i ncl udi ng

anal ysi s of gengm %: nﬁ%a g&&_ The present invention provides an
array of probes?{vhgﬁnmgﬁbg;:cg@s §H8 fdagiromthe GPV gene for use in '
Sout hern anal ysis. ThesSpPEncdmide axyat hetic ol i gonucl-eoti de probes generated
fromthe sequence ofiDhIFPPPEYIoNuevhe GPV gene, probes generated from

cl eavage produﬁé %Léﬁﬁ' cLahed %%g& usi ng random priner or term nal
ng net og &

phosphat e | abel'l s ‘and eral other nethods known to persons of
skill. The prdbes meyobmTusmad Fer a variety of purposes including i'solation
of honol ogous genes from ot her species by screening genom c or expression
libraries or p?#,om PCR, the identification of restriction fragnment..
| engt h pol ynor phi's mgnamidgrsydepdgeideat i on of tissues which express-the GPV.
gene using in situ @B) TOCATEONR Analysis: ; - ' . -
' ' {D} OTHER INFORMATION: /note~ "Amino acid sesquence of the
human fibrinegen (Fg) A-alpha 1 chain thrombhin
cleavage site."

{ix) FBATURE:
{A) NAME/KEY: Region
- {B) LOCATION: 1..2 )
{D) OTEER INFORMATION: /note= *Amino acid residues
identical to GPV."

{ix) FEATURE:
(A) NAME/KEY: Region
{R) LOCATION: 5
{D) OTHER INFORMATION: /note- "Amino acid residue
identical to GPV."

{ix) FEATURE:
(A} NAME/KEY: Region
{8) LOCATION: 7..9
{D} OTHER INFORMATION: /note= "Aminoe acid residues
identical o GePV."

{xi} SEQUENCE DESCRIPTION: SRQ TD NO:38:

Ala Glu Gly Gly Gly Val Axg Gly Pro Arg Val
T ) - S0

(2) INFORMATION FOR SEQ ID NO:40:

{i) SEQUENCE CHARACTERISTICS:
{3} LENGTH: 11 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: pepride

{iii) HYPOTHETICAL: NO

(ix} FEATURE: i
{A) NAME/KEY: Peptide
{B} LOCATION: 1..11 . _
{D} QTHER INFORMATION: /note= "Amino acid sequence of the
human f£ibrinegen {¥g)} A-alpha 2 chain thrombin
cleavage site.® R o

"({ix} FEATURE: '
{A) NAME/KEY: Region
{B) LOCATION: 5..7
{D) OTHEZR INFORMATION: /noce= "Amino acid residues
idencical to GPV."

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:40: This Sheet Has BeenRe'illa,ced
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Phar maceuti cal Conposition and Therapeutic uses of GPV Pol yp&%tldes

The reconbi nant proteins of the present invention nay be us EETIER9ROTEM ¢ he
| evel of GPV and its cleavage products in a patient which exhibits a | ower
than normal |evel of the GPV or GPVfI, orﬁ%t a specific site such as a
wound in a patient wwth normal clotting e pharmaceuti cal conpositions of

the GPV gene arg |@$¢Qgg%§0@1yp§f@m-§rﬁl vAr ghu Agpical, or local
adm ni stration.i Eor t he pharsmceutical conpogbtions whi ch are admini stered

parenterall : i_ntraven W bcut aneously, intradermally, or
intrarrusculé? WFgWO}“nEPéznﬁ’%ﬁk odglydes conposi tions for parenteral

adm ni stration ghaspdpenps icrrcraRtgiteon of the GPV pol ypeptide isol ated
froman expressi on AlSLEBNATHS Ueswminocbetdidsbove di ssol ved or suspended in an
33 : {B) TYPE: amino acid

{D) TOPOLOGY: unknaown

(ii) MOLECULE TYPE: peptide

(1ii) HYPOTHETICAL: NO

{ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 1..11
(D} OTHER INFORMATION: /note= “Amine acid sequence of the
human fibrinogen (Fg) B-bheta chain chrombin
cleavage sirte."

{ix) FEATURE:
(A} NAME/KEY: Region
{B) LOCATION: 7..8
(D} OTHER INFORMATION: /note= *Amino agid residues
identieal to GPV,.T

{ix) FEATURE:
{A} NAME/KEY: Region
(B) LOCATION: 11
(h) OTHER INFORMATION: /note= "Amino acid residue
identrical £o GPV. M

{x1) SEQUENCE DESCRIPTION: SEQ ID NO:41:

Glu Gly Phe Phe Ser Ala Arg Gly His Arg Pro
i . : 5 : ’ : 10

{2) INFORMATION FOR SEQ ID NO:;42:

{i} SEQUENCE CHARAMCTERISTICS:
(A) LENGTH: 1l amin¢é acids
(B) TYPE: amine acid -
(D} TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide
{5ii) HYDOTHETICAL: NO _ .

{ix} PEATURE:

(A) NAME/KEY: Peptide

{8} LOCATION: 1..l1l1 ] .

{D) OTHER INFORMATION: /note= "Amino acid sequence of the
human plasma factor XIII {erII) thrombin cleavage
s:te "

{ix} FEATURE:
- {A) NAMB/KEY: Regxon
{B) LOCATION: 6..8 .
{D)} OTHER INFORMATION: /note= "Amino acid residues
;dcnt;cal to GPV.*

- " (xi} SEQUENCE DESCRIPTION: SEQ ID NO:42: Sheet Has Been. Reﬂlace J
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accept abl e aqueous carrier. A variety of aqueous carriers may be used,

e.g., water, buffered water, 0.4% saline, 0.3% glycine, hyal ®PCIVIS94Mes4d and
the |ike. These conpositions nay be sterilized by conventional, well known
sterilization techniques, or may be sterilgofiltered. The resulting aqueous
solutions may be packaged for use as is, or lyophilized, the |yophilized
preparation being conbined wigh a sterile Sol ygion prior to adm nistration.

The conpositions nmay contain ghar nmaceutical 'y -acceptabl e auxiliary
subst ances 43) rAFARAIION FORHBFD LIP3 physi ol ogi cal conditions, such as pH

adjusting and b ef e adj usting agents, wetting agents
and the |ike, f&%xﬁ%ﬁmm@%i%%@ﬁ%& sodium | actate, sodium chlori de,

pot assi um chl ori de, (=l T¥RBn ehirar 2elied sor bi tan nonol aurate, triethanol am ne
ol eate, etc. For sol{H "é%?ﬁé@@?ti"@h%"”ﬂconventi onal nontoxic solid carriers

may be used V\/mﬁg e R ?é?{gy , pharmaceutical grades of mannitol,
| act ose, starch, nmagnesi um stea sodi um. saccharin, talcum. cellul ose,

gl ucose, sucrofidi) rEYPOPRETIMALaNgonate, and the |ike. : For oral
adni ni stration, a pharnaceutically acceptabl e nontoxic conposition is
formed by incor ggaﬁh gny of the normally enployed excipients, such as
those carriers grew&q /xB8¥ EGep@dyd general [y 10-95% of active ingredient
and nor e preferably ¢ eommoentir.aiion of 25% 75%

{D)} OTHER INFORMATION: /note= *Amino acid sequence of the

human chorionic gonatropin beta~subunit (CGbeta)
thrombin cleavage site,™

{ix) FEATURE;
(A) NAME/KEY: Region _
(B) LOCATION: 6..8
(D) OTHER INFORMATION: /note= "Amino acid residuses
identical to GPV.~ )

{ix) FEBATURE:
{A} NAME/KEY: Region
(B) LOCATION: 11
(D) OTHER INFORMATION: /note= "Amino acid residue
identical to GBV."

{xi} SEQUENCE DESCRIPTION: SEQ ID NO:43:

Axg Leu Pra Gly Cys Pra Arg Gly Val Asn Pro
1 10

is Sheet Has Been: RTIaced
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For aerosol administrati on, the GPV pol ypeptide(s) are preferably supplied
in finely divided formalong with a surfgctant and propel | anPCT/USPH07644

surfactant nust be
Representati ve of

acids containing f
| auric, palmtic,

with an aliphatic

such as m xed or n
I ncl uded, as desir
For topical adm ni
admini stered in &
in a salve conpo§é

TABLE 1
peptide sequences and oligonucleotide primers used for the PCR amplification of platelet

This Sheet Has Been Replaced
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nontoxi ¢, and preferably soluble in the propellant
uc.h_age.nt..s aB& thRsest8d oG paktiab e er & of of tt)@,
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34 toxic carrying agents such as conpl g Eﬂyacryl am de, or
| ong-chai n. esters or partial esters of fatt ri REHAERI03644
Additionally, the solution or salve may be ages in standard

wound- dressi ggr rs cranep 1shkn therapeutic applications, GPV pol ypeptides
are admnistered to a patient in an anmount sufficient to affect platelet
aggregation, an anount mhlc constlit "t he

dose.” Ampunts effective fo?nthsoﬂ%esdJ b ?nscfmc; ?%m#issg'\% ngﬁ‘%ﬁi%rlegnde

i ncl udi ng t hESFEPEE CRCIRL50 By HeFOPTRE €1 ?WePHWBF‘ adni ni stration, the

wei ght and general state of health of the patient, the presence of other

bl ood disorders in thezpati @h¢ DNRheonscesenof cleimayewhdrgimfehe wound and the

j udgnent of EESA1ED SUhulReeS efdciiRs d RoSypipklad YRVGR bY £@nbalciRefbqibRsd
1 [err]glkg ggiz;:%ggt&tn %g;?uz@éggbsnarﬁ{ ﬁéalglly about 3ng/Kg to about 15 ny/kg.

Gene Ther apy tegi es for gene therapy are reviewed in

Fri edmann, _S_CI ence 244: 1275 §‘1989) V\/m ch is i-ncorporated. herein by
reference. - 3.

. e DNA construct of claim-1, where;n the polynucleatlde
gsequence has a sequence as shown in Figure 5A (S8EQ.ID.NO. 1} .-

4. The DNA construct of claim 1, wheresin the
polynucleotide sequence lacks introns.

5. The DNA zonstzuct of claim ), wherein the
polynucleotide sequence encodes a full length glycoprotein V
protein.

6. Tne DNA construct of claim 1, further comprising a
heterologous promoter operably linked to the polynuclectide segquence.

7. The DNA construct ¢t claim 6, wherein the promoter directs
expression of the polynucleotide sequence in a eukaryote,

a. The DNA comstruct of claim 6, wherein the promoter directs:
expression of the polynucleotide seguence in a prokarvote.

i 8. A compesition comprising & cell contéining a DNA construct
of claim 1. . - A
10. The composition of claim 9, wherein the <¢ell is a
eukaryote.
1. The composition of c¢laim 8, wherein the cell is a
prokaryote. . .

12, A pharmaceutical composition comprising a pharmaceutically
ascceptable carrier and the GPV polypeptide.

13. The composition of claim 12. wherein the GPV polvpepride
.Has a sequence as bhown in Figure SB (SEQ.ID.NO. 2).

14, An isolated, purified GPV polyoepnde havmg a sequence 2as
shown in Figure 5B (SEQ.ID.NO. 2). -

1%. AR antibody capable of reacting with the polypeptide of

* c L M S *

U elaim 14.




Delivery of the polynucleotide of interest may be acconplished in vivo by
adm ni stering the therapy vector to an individual patient, PCEUSHMOIDY
system c adm nistration (e.g., intravenous, intraperitoneal, intranuscular,
subdermal, or intracranial infusion). Altefnatively, the vector may be used
to deliver polynucleotides to cells ex vivo such as cells explanted from an
i ndi vi dual patient oriani vemeahodidrnorindeatgopoiegree cft ehmegkddysopérglal dmed by
rei mpl ant atd0Re colSridhk ScheNkdinii PEtde@Al of USisabhyirall &ff aBdi@cigon for
cells which have incorporated the gene for the poliynucl eoti de.
The vector may be used for_gene tgerap% e trﬁg; congenital genetic _ .
di seases, acquired gehbtictth $82SEST G137 CatiCePTOmVIT 41° 81 SEASEFEFD
modi fy t he YfeAoPRLYBEPGE%ect ed types of cells of a patient for any
t herapeutic benefit. A treatable disorder using the GPV gene of the present
invention is the Berngyd- SOulekRéd FHANHABeareROiANHE | @AY E AFS m¥dHKGRydIIUEERE OF
Suppr ess t na Reop| ashiei ARG NRRIRE G- £ splliel $6N3fe fHALBILE BF dbefiSd BEL4VE

be used 10.1 de ?

GPV expressi Qn . tre ecti ve
) .p péi uégggc & sequence as.sﬁawn in Figure 5A (SEQ.ID.NQ. 1).

19. A method for detecting thrombus formation.in a subject,
comprising the measurement of circulating GPVEL. )

20. An isolated nucleic acid capable of hybridizing to a
nucleic acid having a sequence of Figure 5A (SEQ.ID.NO. 1}.
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35 expreésion as well as engineering the normal GPV gene into patients. -

The foll owi ng exanpl es are of fered by way of-illustration, not limtation.
EXAMPLES The foll owi ng exanpl es are offered by way of
illustration and do not Iimt the clains. It will be apparent to one of
skill that many of the experinmental pacrameters nay be altered.

Materials: The followng applies to materials used in the Exanpl es bel ow
Restricti on endonucl eases, npdifying enzynes, and the ML3 cl oni ng vector
were purchased from Boehringer; Mannheim Germany. The pBl uescript KSI
vector was obtained from Stratagene, ABSIRBEEgo, CA. The Gene Clean Il kit
was fromBio 101, La Jolla, CA Radiol abel ed nucl eoti des, Hybond N err]
menbranes and Hyperfilm X-ray filns were obtained

PLATELET GLYCOPROTEIN V GENE AND USES

This invention relates to the glycoprotein v gene. Specifically, this invention discloses
the sequence and structure of the glycoprotein v gene and the amino acid sequence of
the glycoprotein v polypeptide. In addition, the evolutionary relationship of the
glycoprotein v gene with other glycoprotein is described and several uses of the

~ isolated glycoprotein v gene are shown,

-
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from Amersham Corp., Les Uis, France. Nitrocellul ose nenbranes were from
Schl ei cher and Schuel I, Ecquevil ly, France. :Synt hese A i gonBCTASH/lkEd4 wer e
obtai ned fromthe Service de Synthase des ol igonucl eotides, | NSERM U 184,
LGVE, Strasbourg, France or synthesized oy Beckmann A igo 1000 .
ol i gonucl eoti de synt hesi zer (Beckmann, Gagny, France). All reagents were
nol ecul ar bi ol ogy grade. EXAMPLE 1
cDNA C oning of Human Pl atel et G ycoprotein v via PCR AnpLification
of Platelet and Megakarvocyte cDNA I'n order to clamnggthe cDNA
encodi ng gl ycoprotein v via PCR, a series of degenerate pri ng;;\ﬁre
desi gned based on pubJished partial peptide sequences (Shino =et. al .,
Bl ood 75:2349-2356 (=989)) obtained frompurified platelet C%I/.__,Eﬂesh human
platelets were isol akef2and platelet total RNA was prepared according to
previ ously describedgbkocedures (Lanza et. al., J. din. I'nv%t.
- 89:1995-2004 (1992) mhiWcki .et. al., Thronb. Ha stas 61:448-453) .
r

Megakar yocyt e RNA ki provi dedebyubr. Nelly Kief{er, Labpraeoire Franco-
Luxenbour geoi s de ReZhEyche Bi omedic@ e, Luxenbourg{ was -frpm .
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36 patient suffering from negakaryobl astic | eukem a. Pl atel et or

nmegakar yocyte polya[err] RNA was used to synthesize cDNA with a conmerci al
kit (Boehringer Mannheim . First strand synthesis was perfo?‘?%'ﬁsﬁi‘;’mﬁﬂ m ng
Wi th oligo dT or by primng wth degenerqts or exact primers specific for
GPV and extending with 20 units of MMV reverse transcriptase (G bco-BRL,
Cergy Pontoise, France). Approximately 25 ng of platelet or negakaryocyte
cDNA was used in the PCR anplification reaction using a Gene Anp DNA
anplification reaction kit (Perkin-El nmer Cetus, St. Quentin, France), a 0.2
[err] M concentration of each nucleotide priner, and 1 unit of Taq -

pol ynerase. The cDNA was denatured at 94[err]C for 4 mn, and
anplification was performed for 30 cycles with extension at 72[err]C for 2
mn, denaturation at 94[err]C for 1 mn, and prinmer annealing between 45 to
60[err]C for 1 mn depending on the prinmers used. Degenerate priners 1 and
4 : : . :

&)

FIG 2
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based on peptide sequence K5/6 and running on opposite strands were used
successfully to anplify a 108 bp fragnent (fragnent i) fromoligo dT prined
pl atel et cDNA.  Sequence anal ysis reveal ed that the cDNA fr 8§ 48 ai ned
within primers 1 and 4 coded for a 20 ami no acid peptide correspondi ng
exactly to the published peptide sequenééﬁlanino acid residues 13 to 33).
This denonstrated that the anplified fragnent corresponded to GPV cDNA. In
order to obtain additional cDNA sequence, exact oligonucleotide priners
were generated in the (-) strand (prinmer 3) and in the (+) strand (primner
2) orientation. An additional 150 bp cDNA fragnent (fragnment ii) was
obt ai ned using priner 3 and glegenerate prigkr 5 based on the M6 peptide
sequence. Fol | ow ng PCFé%lO E}rr]&éof t he lification m xture was

anal yzed on a 1 to 2% adar ose gel . Rapid anplification of cDNA
ends (RACE) was used to-gxiend th the 5 - and 3'-direction
(Frohman, et. al., Prd L i 85: 8998-9002 (1988)). Using
t he 3' - RACE procedure

g fragments (iii and iv)
covering 703bp of cDi direction. For the 3'.-RACE,
25 ng of cDNA were su

pf PCR with the Adaptor-dTl7
prinmer and (+) strand p

E| py a second PCR with the
adaptor and priner 2 (SEQ't SEQ I D.NO. 16) (see Table 1

— 23,13

— 9.4
— B.56
— 4.36
— 2.3

205

FIG 3.

" This Sheet Has Been Rerlaced

sesmrEsEr e MW




37 for a description of the priners). The 5 -RACE procedure using (-)
strand priners 7 and 8 generated two nore fragnents of 260 and 150 bp (v
and vi) #n theg® -direction. For the 5 -RACE, cDNA was preparegofnam 1
[err]g of RNA using a (-) strand specific.prinmer and was dGtailed by

i ncubation with 5 [err] M DGITP and 50 unﬁ?‘g of term nal transferase
(Boehringer Mannheinm) at 37[err]C for 10 mn in the buffer supplied by the
manuf acturer. After phenol-chloroformextraction, the reaction m xture was
di al yzed over a Centricon 30 colum (Am con, Beverly, MA) and used in the
PCR reaction. A first round of PCR was perfornmed with the Adaptor-dCl2
primer and prinmers 7 or 8 followed by a second round of PCR wth the
adaptor al one and priners 7 or 8. The positive fragnents

obtai ned fromregular PCR or

Eco Ri

12 XD

-5 kG
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a Replaced
frdh oach were end-cleaved with restriction enzynmes (usually
Eco i'sol ated by el ectrophoresis on Sea Pl aque RQBUSS&016/C
Bi o and, ME), purified using the Gene Clean Il kit, and

subcl oned into the ML3 or pBluescript vect The inserts were sequenced
%@c”d

W th DATP ?eﬁzﬂ‘f‘fs?[-‘éwk:hyé“&if%% aonted. Cooachaider Eié&ea&%cﬁﬁﬁasar%*) hes0
PCR approach were anal yzed on_bot trands an hei r identi

to GV vas T8CET6TEET el SePhAToR ABUERACE oAl SO TIARTES o

it he SCLICEONG T ELATINGOCHHALATOMANG: SCATIGEHIE SG4IATECH. THINTDTSG CryT
DNA f d

foveal ed t TTCH el S e HToe G RN R Al 20
15168 bp oﬂ«SFTTGAbM ACAGOTAGAL AAGGTET RR0CHTATAGADAAR TS0 CANAAD BAAACCEASE 350

total of 3ITTSTCAMBBARGCACAAS TEGGCCTTAA TTATSTGAAA AGETEXFEMLESTICATCATT 410
sout her n AAADAGEGAN AQGANAACTT ORKEADCATCONFGAGATATCT TTCATABGAKK TGOS AMARAG M ng)
the conpl exi.ftge{ the human GPV geneE}g-$outhern bl ot anal ysis was
per f or med_{RGRARENED (ETRTHCEAR. COACASHATOPORC mssmg?ew 530
TOACINTTOCECASTT AMAGTOAACA 590

CDNA probe AT¢E AOACRAGEASCTPN AG oA BTT
TETGAGCEEL CEEGECTEET GGCTCATGCC TETAATCCCA GCAGFTTGGG AGGCCOAGEE 650
GEGLGCATTG GOTGAGCTCA GGAGTTGAAE AGOAGGUAGG GCAACAGGET T 10
CTCTAGTAAA ATACAAAAAA TTAGCTGOGC CTGATGGTGT GTGCCTGTAA TCGCAGOTAC 770
TTG TEAGECE GAGRCAGGAS AATIGGTIGA AGGAGGGAG g 830
BATORCAGCA CTGCACCOOA GOCTRGOGAC AGAGTCCOOC TCOGCCACCA AARAAAGAAG 830
Ets-|

ALGTGABTAT CLTBAACCT AGCAATSCCA TTGTTGAACA AGTICAAAGA TSTICTTAGC 850
CTTATMAAGGM GARAAAAATE GAGGATTTGA GAATGTTCTT AGCTTTATIC 1010

CTAAGUGGAG AAAGAAAAAC AACAGATAGG AAAAAAAAAA AAAAAAAAAA ARAAAAACAA . 1070
AARACCTEEG TGGGAAATTA GEGGGATGTC GCATGAARAC GAAGACCCAG GESAAGTGTE 130

5
ccccﬂcm BI;E’F'@T ACTGCAGTGA TCCAGCTETA Tcﬁcm[ﬁ@‘msm 1190
cArAeAGTmngccA TITATGGAAA AAGTGTGGGG ACTGGTCTTE GOTTTGAGAG 1250

TAGGAATGAG ST- BTGTCTG667 TTGA-T TI6TGATTAA MAGG?GMC 1310
s—

AAGGBCTCTG AG F_‘C@esrc CTTTCCTGAG CTACTCTGGT AAAGTGTTTA TCCTEAGGAT 1310
EGARGGATAC GACGCTCTTC CTGTRGAAAG TETCGAATCA GATGCAGAGG TCTAABTCTT 1430

TGAGTTAGTT TGGAGTECAG AACCATTTCA €gtoogqecn oglatittae ocaftagtat 1490
%auu tog ¢ %%cfcfif ugfcigigi% ?geotgogno gicnuuiig ocgogasges 1990
ug tatgtoa ¢ ic?ctf oggaancat gttitg gfiugfug tggtgtgtat 1610
chccagnnn atTcng gee g gagtatta cctt?ugfiu ageatcitag seatagtoge 1670
tettattglt fatggctaog tcogaaatac tacccteans ttetatgtgo coctogttat 1730
setgtigage ettfetgtge etctgfgeci teatecttgo otegoggatn atatacitoe 1790
ciccfnaggi tattgtaag ? attacatgea fgtagtotss atasegaget gagaoceatg 1850
catggegloa ugtgutagg ottatratat gittttgtig gctg?tgaf? gaagqtetti ;g%%
etotttt tgtcett toctogegio octiggioct glggoooioy cotgotigiy
| ggcgnuug%g %ggggfggfg gtggeigeag actitgetgt %cccffcffg setgtigatt 2030
- otogecoatg cogggtoogt totooogtes ogageagage cgtiticoco ofggacatiy 2090
ottigty nfg tetgtgoget f?nufgfgng qotgattatt ttaottctet etgtasagae 2150
~ titenagte Tg?ctafgcg gltageitgot ttefctgtoo fetcofgett tooncigoge 2210
¢tggacaate aatanageaa uugcutgugg ccacgeogtg “tagaatgagt gteiitteas 2210
cacgtogggo eatctgtagt cctaggacce gogogogion goettetgge goonagatig 2330
tgccfetgco cosagtgeag gatececaggy féquiocug gegegaacge fectgigtgt 2390

e .
tguccovact cccacggity oftttttagh CRTGICTGAGE GGGACTGTAC TETGCGGOGT 2450
FIG 54 =/ sussiiuTe SHEET RULE 26)




human | eukoc yihjs SheciHas Bee fed to conpletion with restriction

endonucl eases 1 :: to el ectrophoresis on 0.7% agar OSeT/USs4/07644

38 gels. The i e transferred to a Hybond N nyl on nmenbrane and
were hybridized to a 748 bp [err] P-labell GPV cDNA fragment at 45[err]C
overnight. The hybridi zation buffer was 5 0 v/v) formam de, 0.9 M Nad ,

50mM NaH egCITREBEETT ,CT8 066 ELT AGCORTTE00) GM SOTTCORAT ATEIOTTCOG, 2510
0. 02% (w vIRGROEREELE ! (Mﬁ GOTGEIO e 6 B0CALET ( MWGG&H@I WCGGOGG‘EG&I 080 TEEECA/ 8570

sal non spegav AG\(}? 'Gi’l"ﬁfﬂ FGWW\T' @%CGTGWG% GRORGAGCTT 2630

60[err]C a TEAT GADSAGLOAC CGTTGC 2690
e e e S W

' 2750

2810

GGACAATGOG CTAAGBGGGA TTGAGGAAAA GATGTTTGAG AAACTGGTTA ADGTGGAGGA 2810

GOTCGCTCTG AACCAGAATC AGCTCGATTT COTTCCTCCC AGTCTCYTCA CGAATCTGEA 2830
GAAGLTGAAS TTGTTGOATT TATGGGGAAA CAACGTGAGG CACCTGCCCA AGGGETTECT 2990

“ TGGAGCACAG GCTAAGCTCO AGAGAGTTCT GGTCCACTOS AACCGCGTTG TETCTOTBEA 3050
TTCGEEECTG TTGAAGABGG TGGGURCCCT BACGEAGCTE CAGTTGGACC GAAATCACAT 3110

GOGTTCGATC GGAGCCGEEE CLTTCGACCE SCTCCGAAAC CTCAGTTGTT TBACGSGTTIC  3I70

GAGAAACGAC GTTGLGTTIC TCCCCTCTEG GCTCTTTOTT CATTCGCACA ATGTOACTCT 3230

GTTBACTCTS TTCGAGAACC GGCTGGCAGA BOTOCGGGE6 GTGUTOTTCS GEGAGATEGE 3290
666COTOCAG GAGCTETEEL TCAACCECAC CCAGCTGOEC ACCOTGOCUO GCECCECCTT 3350
GGRCAAGCTE AGCLGOCTEG GOTACTTAGG GGTBACTOTE AGGUCECEEC TEAGCGCGCT 3410

TCGGCACEEC COCTTOCAGE €CCTTEECEA GCTCCAGETG CTCELCCTEC ACTCCAACGE 3470

GCTGAGCGCC CTOGCCOACE BOTTGOTE6E GEEOCTCGEG AAGCTAGGCC AGETETCOET 3530

EGCOCOCAAC ABGCTGCECC CCCTBCCLCE THCCOTCTTC CECAATCYCA GOAGCCTGEA 3590

GAGCETCOAG CTCGACCACA AGOAGCTGGA GACCOTGLET GRCGAGGTET TIGEEECTCT 3850
G00CCGO0TE ACGGAGETOC TGTTGGGRCA CAAGTCOTBE CGGTGCGACT 6T66LCTHEG 3TN0
BOCETTCOTE G66TBGCTGC GGCACCACCT AGGCCTCETE GGCCCGGAAG AGCCCCCACE 3770

GTGOGCAGGC COTEEG5C6C ACGOCEELOT BOOGOTCTES GCLCTGCGEE BGEGTGACGE 3830

UGAGTBCCCE 66CCCOC666 BCOCECCTCE CCGCCCCGCT GCCCACAGCT CCTCGGAAGD 3890

GCCTGTCCAC COAGGUTTGE CTCCCAAGAE GTGAGAAGGE TGGGTETEGE CgGAGGOGGT 3350
GACCACGGEL AAAGRTGAAG ATCATAGTCC GTTCTGGSGE TTTTATTTIC TGCTTTTAGC 40i0

TETTCAGGLC ATGATGAGOG TGATGATGET GTTJGCTATG ATTAARATTG GCCAACTCTT 4010

. TGOAAAATTA ATGAGAGAGA GAGCCCTTG6 STABACGAAT GGGAAAATCT TCTAATTACT 4130
TAGAACCTGA CCACATETOC CTCGCAGGSE AATCCAGACC CECTOCTETC TTECTCTECC 4190
TCCOCTCO0C ACTOCTLOTC TCTTCTIONT CTTCTCTCTC AGTGCCAGSC CTTCCTTTCL 4250
CTCOTCCTCL COCTCTCCEC TCTGTGCTCT TCATTCTCAC GSGCCCGCAA CCCCTCLTLT 4310
CTCTETCCCC GCCOETCTCT GBAAACTGAG CTTGACGTTT GTAAACTGTG GTTGCCTRCC 4370
TTCOCAGCTC CACCCCOTOT SCOCTGACAC TOCCGGEE56 CTECACTOTC TTSGACGCAT 4430
COTISOOC0E CTETECOTES CTTEECCTCT GG6TGGAGAGA GSGACCTCTT CAGTSTCTAC 4490
TGAGTAACGC CACACCTCOA CCCCCOGCOT CTCTCCTRCA CAGAGTAAGC COGTAAATOT 4580
TTETGAAATC AATGOSTGGA TAAAGGAACA CATSCCATCOD AAGTGATGAT GECTTTTCCT 4610
GCACGCAAAG CATAGGCTET TGCTCTATCT AATTTTTTGT TTTTGTTITT GGACASTCTA 4670
ECTCTCTGEC COACOLTGES GTECACTGGE CCOTCTCAGT TCACTSCAGC CTCCECCCTC 4730
CAGCTTCAAC TGATTCTCAT GCCTCAGCST TCTGAGTAGC TOGBATTAGA 6OCGTCTECC 4790
ACTACACCCE GCTAATTTTT GTACTTTTTA AAGTACAGAC GGGCTTTGCC ATATTSGCCT 4850
GGCTCATCTC AAACTCCTSC TOTTGAACTC GTOGCCACAA GTRATCTACC CEOCTTAGLS 4910
TCCCAAARTE CTGGGATTAC ABSCECAABC CACTACAGCT GCCCTCTTCA TCGAATTTTA 4970
TTTGAGAAGT AGAGCTCTTS CCATTTTTIC GCTISCTCCA TTTTTCTCAC TITATGTCTC 5030
TCTBACC TAT GGGCTACTTE SGAGAGCACT GGACTCCATT CATCCATGAC CATTTTCAGE 5090
ATAAGCBACT TCTGTGAGSC TGAGAGAGEA ABAAAACACGE GAGCCTTCCC TCCAGGTGOC S5IBO
CAGTETAGGT CCAGCETGTT TCCTGAGCCT COTBTBAGTT TCCACTTGCT TTACATOLAT 5210
CCAACATETC ATTTTCAAAC TCGATTCATT TOCATTTCOT GGAAGTOTGC CACCTOATIT 5270
CAGAAGCATT TATGGAGCAG TTAACATGTG ACTGGTATTC ATGAATATAA TGATAAGCTT 5330

_ FIG. A~ %BST%HB‘E SHEET (RULE 26)




(Figure 4). Analysis of additional individuals revealed an extra

pol ymorphic Bgl 11 band of 3.4 kb. This sinple hybridizati onPGarused07esas
suggestive of a single copy gene of |ow conplexity.

EXAVPLE 3 Nor t her n Anal yS| f Platel et mRNA

order to deternine the size of the EG%E £Tf§?f0m M&%a%cggm 5390
M

anal ysi s MTMNHTWBGG%GGI%MM&
Aﬁ 16 AAGNATTTOCTREG | §450

probe corr §FIEFTH0TT TAATFRAATE g
from pl at eGASETGA ARk GTTEERTOTR AAATAC A60< ToACTerbT CTTTE  &510-
el ect r ophofEHEABADACL 0 60T TAGATe HECTETANBE0 S ET TOMdGAA%\HTMﬁr dﬁAGGABAAG 5810
Zet apr obe AH@TMTGW@%G&WAG HT'ZIST AGKPAT GOACRBAANEE AT)) TAATEAGDTRI | 630

e 1 %iéfg ngi%%ﬁg@;g it

Nick colu

transcri ptbl G;ﬁr ]&ﬁﬁa 3870

mor e conpl HBGTEOAASAN GOARG A GJIGS&AT  BALD &{ﬂ;'{m&mﬁ EMQ%E@ASJTJEVEEB'HH 5830

with ”DnOCWHWAG TTGGGAGTTE G‘TTTGTGGGT TCTCCATTGE TOTACTTGTC TAGTCGCATA 5950
CCAGACTCAD BETCTCCATT ATTEGAGOTT TAATAATTTT TGGTATAGGC TCATCTCTCC 6050
AGGTTETTTT TGTTCTATTC TTGGTTGTTT GLAATTCTAT GAATATTTCA GGGTGAGCAT 6110
GTCAACTOOA TTGAAAAACD CTGGTGGSAT TTTAATAGAA CTTACAGCTC ACGCOTGTAA  6IT0
TCCCAGCACT TTIGSGAGGCT GAGCTEEGTE SATCAGAGGT GAGGAGTTIC AGAAGABETS 6230
GCCAABATEE TRAAACGGOE TOTOTAGTAA AAATACAAAA ATTAGCTSGG TO066TGECA 6280
E6TECCTGTA GTCCCAGOTA CTTGGGAGAG CGAGGCAGGA GAATGACTTG AACCGESGAE 6350
GCEEAGCTTC CAGTEGABCCE ABATCGTGCC ACTGCACTCT AGCCTGGECE ACAGAGCGAG 6410
ACTOCATCTL AAMAAARAAC AAAAAGAAAA TTGOAGTAAA TTTAAAACTA ATTTECCGAA 6470
SAATCTETAT TTTTAGAATA GCTAGTETTC TTGGCAGTAA GGATGGTTCA TOGTTICGCATT 6530
TATTTACGTC ATTTTAAATC TTTCAGTGAT GTITTAGAAT TTTTTTTATA AAAACCTTCA 6530
CTATAAGAAG AGAAAAGCAA ACACGGCATE TICTGAGTCA TAGGTGGGAA TTGAAGAATE 6850
AGRACACTTC GACACAGGGG GGCGAACGTG ACACCCCTEG ACTGTTOGGC GGETREETRE 6710
GAGABEBATA BTOTTAGGAG AAATACGTAA TOTAAATGAC GAGTTAATGG TGCAGGCAAG €710
CAACOCTGGCA CATSTATTCA TATETAACAA ACCTGCACGT TGTGCACATG TACCCTAGAA 6830

CITAAAGTAT ATTAAAAAAA GARAGCTIGG CAGTOATTIT GTTAGATTTA TICCTAGGIA 6830
TCOTTOCTCT TTTTIGAYTT GTCATTGCTA TTGTAGATGE CATCTTITIA AAAAGTTATA 6950

- TTITTGTAAAG GARAAAATAA ARAAAGTTOT ATTTGTAATT TTTATTAGGA ATATATAAGA 1010
ATGTAATTTA TTTTTACATA ATTATCTTAT GTCTAGTAAT AATTCTGATA ATTIGCTICT 7010
TGOTATTAAA AGCTTACACGC CATTATTGAT TTATTTTICT GTTTTAAART ATGTTCCTSC 7130

ACTEGCTAAA AGGTCGACTA TAATGTTGAG GAGAACAGTG AGGCATGCTT AGAACTATCT 1180
TEGTTGCAAA GGETAGGTCT CTAATGTTTC ATCAATAAAT GTGATGVIVC VAGTCTGAGT T80

TIGCTAAGTA TATTTTAAAA TAATCAGTAA AGTTAGATIT TATCGATTTT TATCTTAACT 1310
ATTGAGATGC TCATATCATT TTTGTTCTTC AATGTGTTAA AATGGTGAAT AAATTTATAG 7370

ATTTTGGAAA ABTAAATTGA TTGTTGCATT CCCGARGTAA AGCAAGGGAT GCTATGTETA 7430
TTTARAATAT ATTGGTE AAT 16-3 1452

FIG. 54-3
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39 EXAMPLE 4 | sol ati on and
Characterization of GPV Genonmic C ones Wth the 748pdpusdpgeant
as a probe 15 genomic clones were isolated froma human fibroblast genonic
library in the phage XFix vector. Approximately 8 x 10[err] reconbinants of
a human commercial genonmic library in the 8l x vector (Stratagene) were
plated on E. coli LE392, transferred to nitrocellul ose nenbranes, and

probed with a 748 bp [err] p | abelled GPV cDNA fragment. The hybr| di zati on
condi ti ons wer 0% g v gf r 1 8XLS 0 {:)EfD RS
medi um and O. Eﬁ) 6 SH@R AL SRR A)e%r/ﬁ:pvg%e; ni (\S:ﬁ\t#3 h Thgjﬁ'{rr'ﬁ‘grs
were washed iy Qy 1K SIEEYS Gp% QVivA ROP gLasPlertICTdiedrand LL F § M

- am o am --4-*---—-&--—--—--—---—-----——---...._-

BIG7RGV_QSQSFSGMTV_DP'M'SBSH‘SILVA

e S e N o g e - e AL an B, S Bl fae mem ey v e

&
SIPGTFSDLIKLKTLELSR___H_)I HLPGALLDK

7

2 MV LLEOLFLDHNALRG!IDONMFOQKLVNLAOE
NL
L

1’6‘
ISILALNQNOLDFLPAS L F TN LENLKLLDLSEN
L

— AR gy

HS%RLVSLD

—-vw——----“ --———n-——---—u-.-.a_—.-u...—.-—-..-...—.-.-—w—_-_— ‘.....,.

— -————--————-——-..———-——_—— — - o

LRY'LGVTLS RLSA

- “”‘""(’""T{)

33IFOGAFQGLGELQVLALHSNGLTALPDGLL

o w war Srew wr vma S

BELE K.L_B_Q._\!_§__B_M_R_L_R__A...L_E_&ﬁ_t_.F_,R_B._L_&ﬁ_L_E
B SVOLDHNOLETLPGOVFGALPRLTIEVLLGH
2N SWRODOS LG PFLERLROHLE LYEEEEPPR

'451©AGPGAHAGLPLHLPGGDAE@PGPR‘G?EH

QT T T o)
Sl TTCKoOD N SPEWEFYFLL AV AY 1 Fy fv

Sl FAMIKIGOLFRXLIRERALGS60

-
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exposed for autoradi ography. Positive clones were subjected to two

addi tional -rounds of screening in order to obtain isol ated clpmgg

DNA was purified using the liquid lysis procedure. The DNA was .3935{95%6

wi th EcCoRI, separated on a 0.7% agarose gal, transferred to nitrocell ul ose,

and hybridized to the [err]p-1abelled GPV $#AMA fragnment to |ocalize exon

contai ning fragnents. The positive fragnents were subcloned into the

pBl uescri pt veqipgeRifgr further restriction enzyne analysis, and finally

subcl oned i nt O(ﬁE}PEA 3 sequencing vector. After characterization b
onugl g i :

restriction en age Qr | gt va s'sR
chosen for furtherzsybl ' tE' ~ éz %n | IE af
sequenci ng. _ & I : h&v
ith tial | cthi @R - bwt
uin e parel resdrieh it e
genoni ¢ fragnent contalng SUL1dg Topk- Nefutelhck iL
(Figure 5A (SEQ I B NO- X 41998 bpli At KopL | ExRnL
29 bp of 5'- untrahstafe We$ [EbGpdsHd DFE2L PO
untransl ated sequefce ) N Sk pcey btgi se;g
2 contai ned an addgtl_o e : Ldr . C
stop codon. i - % Ea ch%ﬁ'-tﬁé E
- R NJL]S RILIR YL
2 P Q &{L{6 E{LiQ VL
3 - R GILIG KILIR Q V
4 ~ R NIL}S SILJE S ¥
B - 6 A{LJP RILJTE V
CONSERSUS FXLYXXLxxi
SEQUENCE
FlG. 6.

'P7 PS P5 P4 Py P2 PI P; P, F\',)' Py

GPY A E|C Pie P R & P|P[p]
Fg Ao | A E|6 6|6 |V]R 6 P|R V
Fg A2 6 6V RI6 P R{VY VER
Fg BB E 6 F F S AR G{H R[P ’
F Xl ELQ G VIPRGSG|VD L
0GB R L P& ClP R GV NP

- FIG 7
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t he cDNA (exon 1) was exam ned for the presence of cis- regul gtory

el ements. “Thé&“¥nal,ysis reveal ed the presence of a 9&9/&94107544
40 sequence which matched the consensus sequence for a TATA box

(5 -TATATQ\-B') }char acteristic of RNA pol yjggigase |1 transcribed genes, but
did not reveal a consensus sequence for a CAAT box. The TATA box was

foll owed 31 bp downstream by a putative Cap site. An additional sequence
(TATAT) with simlarity to the TATA box consensus was found at position
1,199. A 5 -AAGATA-3' and a 5 - AGATAG 3' sequence with simlarity to the
consensus 5' - (AT) GATA(AG -3'" notif for a GATA-1 binding site (Faisst and
Mayer Nucl ei ¢ Acids Research 20:3-26 (1992)) were | ocated at p05|t|on 1,285
and 1,321 respectively. The GATA notif has been .

GPV | N |
- 6P be
i B0 AA
' K2
}. W
Z 7
27 1R w4
74 REPEATS 2
7 7
7
5LR PZ
REPEATS 72
| 6P bf  GPIX
/ W
7 :
Z 0-CHo% By
. 7
THROMBIN——A—t I
o !v -5~
- .
COOH o oo
COOH .
FIG &
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found |'n the ronmoters and enhancers of all characterized gifé‘flaﬁ
rregaka épem fic genes. Oher notifs for cis-acting errent cI ude
Ets-1 cis- actl ng sequences at p03|t|ons 471 (5' - CAGGAAGT-3'), 493
(5" - GAGGAAGC-3'), 897 (5'- CCATCCTG 3', |M@erse), 1,178 (5 -ACTTCCC 3',
dnverse) and, 1,365 (5'-CAGGATGCAA-3' ) (SEQ I D. NO 3) (consensus sequence:

- (G0 (AC)GGA(AT)E TC)), and a Spl putative binding site at position 1,142
(5' - GGEGTGIGEC-3') (SEQ I1D.NO. 4), nce: S
5' - (GT) (GA) GGCG(GT)(GA)(CT) -3') .5 Pt gérégsponsu ve eemam
(TRE) (5' - TGACTGACT-3') was found at| ﬂlll& l Anal ysi s ofe3,348 bp of
genom c sequence 3. of the TAA tert reveal ed t i 5 ESence of
putative pol yadenyBgtgEon AATAAA sites at positi ons,..5, 610, &066<7, 224,
and 7,358. Two Alu ‘P@etltlve sequences (Schm d and Jel i nek Sci ence
216: 1065- 1070 (198Z raere |located at positions 598-896, and 65133-6, 440.

Nucl eot i de seqUenc—&Srrpari son and assenbly was egrfornmed Lng the PC
Gene software develdpdd by Int ettigenetics Inc., Halo Alto .
EXAMPLE 5 Detglrﬁnatlon of ':megDrl mary Am no Acid Struftdse of GPV
The ami no acid squ@e of GPV a&:d%duced fromits
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cDNA'and ‘genom' c sequences is shown in Figure 5A (SEQ ID.NO. 2). GPV was
f ound tqvgﬁsﬁ%psed of 560 am no acids, including a putat iﬂ-g‘,d@_ﬁ%o

acid signar-peptide, and a putative G terminal 25 am no aci

transnmenbrane domai n. Between the signdt/ieptide and the transnmenbrane
domain, is a sequence of ' 41 503
am no acids containing eight potential N-glycosylation sites (NXS, d

ei ght cysteine residues. The putative transnenbrane donefhis Shéet figlg
16 residue hydrophilic segnent. The carboxy region of the '

domai n contai ns basic residues which are typically found : Mw
side of the integral nenbrane proteins (Sabatini et. al., J. bl .

92:1-22 (1982)). These features suggest that GPV is a type | int 'egral' '
menbrane protein with :

®
®

GPV —> Lol

GAPDH —»

FIG 2
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most “of its polypeptlde chain located outside the call (Figure 8). The
predlcted nol ecul ar wei ght of. the GPV pol ypeptide after renoval of the
si gnal pBR ¥4 59 276 Da. Assuming a wei ght of 2,500 Da pB¢T/US4/07644
ol i gosacchari de noiety, the addition of %%grt N-1i nked car bohydrates to the
GPV pol ypepti de backbone woul d bring the ght to 79,276 Da, close to the
reported 82 kDa apparent nol ecul ar wei ght estimted by SDS-PAGE anal ysis

(Berndt and Phillips J. Biol. Chem 256:59-65 (1981); ShinwmymﬁmﬁﬁwBahRTimxd

Bl ood 77:2349-2356 (1990); Zafar and Wal z Thronb. Res. 53:3 .
Anal ysis of the GPV extracellular sequence revealed the pre |

| euci ne-rich tandemrep no acigs (Figure 6) (S
22-36).. These repeats a ar to peats found in platelet

GPlb[err], GPIb[err], and . 4 I N0 aci d consensus seguence
based on the repeats f.g - Of : st he LRG fam |y (SEQ I D. NO
37).. The last GPV Le £36) is flanked on its
C-termnal .side by a ¥ID.NO 5) simlar to
sequences descri bed at + Bu- rich domains-in other
menbers of the LRG fa : Y -8 Natl. Acad. Sci. USA

cl eavage of GPV results in
approxi mately 69 kDa. At

9.2n B3 13

— 9.4
— B.56

86: 6773-6777 (1989)). ,
t he generation of a sol ubl e fragnent (H

p03|t|on 476-477 a sequence was foung th
g

— 503

FIG 3.
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di'pepti.de whi ch represents a potential cleavage site for thronmbin (Stubbs
and Bode Thronb. Res. 69:1-58 (1993)). Proteolytic cleavage_at th| s RGsite
woul d V886208467, 613 Da | oss in the nolecul ar wei ght of GI%‘G' H¥son of
t he sequence flanking the RGsite to Aglences of ot her knovvn throrrbl n
substrates reveal ed significant honology to the Alerr] and

42 Blerr] chain of human fibrinogen, to human plasma FXITT, and to hurran

chorionic gonatropin [err]-subunit -(Figure 7) (SEQ I Dlﬂal@SheeBi&s%Re
aci d sequence conparison and assenbly was perfornmed usi

sof tware devel oped by Intelligenetics Inc., Palo Alto, ﬂu IiThe
new N-term nal sequence reveal ed by the potentlal

Eco R} Bam Hi Bagl It

5 Kb =

"3.5 KD -

FIG 4
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cIeaVage site match

sequenci W 8703084 o

75: 2349- 2356 (1990)
170: 152- 161 (1990))

di pepti de

did n

known to be res on

cl oned t
those in
et. al.

EXANPLE
Human PI
distribu

anpllflc

HL60 cel CAGGAS
publ i cat ADGGTAS

o
et

det ect edAAAC ABGLAA G AAﬁé
HEL cells EfSEP stinmul ati on mnth
b GAGR5 C L(MGGTGMGSn

00 AASACAAGC

e
i

IGc c

QAG

TGTGAGCGGC CGE6G6T6E

G6G6CEGATTG COTGAGCTCA GGAGTTCAAG AC

il

I nspection of the seppy

Qﬁéfﬁ‘;?%“}c’ ' “&‘i@i cfﬁ‘%‘@ﬁ

|

T

h A
EB {6
G6CTCA

l
6

YRl *.k
FoG b ATAJd

el et GPV (Shinonmura et.

Bi bchem Bi ophys.
gnce surroundi ng the RG

@%Eﬁﬂs Rﬁﬁ Q’@ﬁ%@ﬂ(ﬁh ar %0

s

Res.

alfC
Cownun

TIER56(93644

TTATEég
L

cé&gﬁﬁ%@%h?uﬂ@#%ﬁCAAAT SboAeeTaTe

TTGCCCAGTT AAAGTGAACA
CC TGTAATCCCA GCAGTTTE66 AGGCCGAGGL

CTCTACTAAA ATACAAAAAA TTAGCTGGGC GTGATGGTGT

GAGCCAGE GCAAGAGGET
A_TCCCAGCTAC

GTGCCTGTA

1

TIGTGAGGCC GAGGCAGGAG AATTGOTTGA

ACCAGGGAGC

AGGAGGTTEC

J

AGTGAGCCGA

GATCGCACCA CTGCACCCCA GCCTGGCGAC AGAGTCCCCC

TGGCCCACCA

AAAAAACAAC

AAGTG
CTTATT

Ets-
T GCTGICAACCT AGCAATGGCA TTGTTGAACA

AAAGGAA GAAAAAAATG GAGGATTTGA

|-

CTAAGCGGAG AAAGAAAAAC AACACATACG AAAAAAAAAA
AARAGCTGGG TGGGAAATTA GGGGCATGTG

Spl
GGCCATCTAG G]GGTE E:GT
GATAGAGIH :jHG;ECCA TTTATGGAAA
TAGGAATCAG GTITATATATE GTGTCTGGET

GATA

AAGGGCTCTG RGATAGIGGTC
BBAAGGATAG GACGCTCTTC

TGZGTTACTT TGGAGTGCAG

att

ttecea
tettat

caattag «
tatgtao «a
gaaa
g tt

actgttgoge

ctectaa
catggeg

gt
ag

i

getgtttigg
6gc000agaa

atagecaatyg
ctitgtgat

fffuaagfu?
gtggaaaate
cacgtaggga
tgcctetgea

%gcfcfff
ttcgett
aftcag?gcc
tatggctang
ctttetgtge
tuftgfuag?
agtgo tagg
$ggtgfcctf
cagatgqgtg
gngggtnngf
ctgtga
1g¥5131$
aatgaaggead
aatctgtagt
casagtgcag

bt
g of

ACTGGAGTGA

CTTTCCTGAC
CTG TGGAAAG

AACCATTTCA
agtctgtgtg
¥guuucuft
g gagtatta
cagacafac
ctcfgfgccf
attaaatgea
oftattataot
tunfugngfu
gtggcigcag
tataocagtca
aatgtga
ugc%lgug
aegcatgagg
cctaagaaaa
gatcccaggg

GCATGAAAAG
TCCAGCTGTA

AACTCTCCCC
GATA

TT6 ARGATAT

CTACTCTGGT
TETCGAATCA

Ggtaaggeca
fgcufguguu
gttttggtag
cctttagtta
teccctcaoo
teatecttgo
tgtagtataa
gttttigttg
actiggtact
actttgetgt
agagcagage
agtgattatt
ttete tgtaa
ccacgeagtyg
gagggagtga
ffcagfucug
Met

AGTT CAAAGA

TETTCTTAGG

GAATGTTCTT AGCTTTATTG

AAAAAAAAAA
GAAGACCCAG

AAAAAAACAA
GGGAAGTGTG

. Ets-|
TCAGTGAEEI%IEEETGGCAT

ACTGCTCTTS
TTGTCATTAA

ARAGTCTTTA
GATGCAGAGC

aatottttaa
gtuuauftg
gftu?fu?
agcatcttag
ttetatgtgo
otcggggata
atacogaget
getgtigatt
gtgguunfug
cecttettyg
cgttttcaca
ttagttctet
fctcatgett
tagaatgagt
gacttctgge
gcgegaacge

GCTTTGACAG

AAAC%AGA#C
ts-
TCOTLAGGAT

TCTAAGTCTT

acottagtat
gcgagaaged
fggfgf?fuf
agatagtage

ccctagttat

ctotacttac

gagoacaatg.

gagggtgtti
catgattgtyg
actgtiggtt
atggacattg
atgtaaagac
toooc tgago
gtcttiteac
gaaaaga ttg
tectgtgtgt

tgaccacact cccocggtty ctittttagh ClIICTGAGG G6GACTCTAC TGTGCGGGGT
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BWl pepti de obtained after N- t er m nal

110
% 1o
230
230

350

410
om0

930
990
650
110
110
830

830

950
_ 1010
1070
1130

1190
1250
1310

1370
1430

1490
1550
1610
1870
1730
790
1850
1910
1970
2030
2050
2150
2210
2210
2330
2390

2450
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herei n™are i ncor poFhisSheet Has Bear; Repk de to the same extent as.' C
* i ndi vi JURPSBAH | pa?ﬁsﬁiﬁﬁmﬁﬁ‘tlﬁgﬁfﬁat ent application was sp‘g&/ﬁgpé&‘lw and
i ndi vidual'ly indica [ porated by reference. Al t hough
t he present invention has been descrii%lgn some detail by way of

illustrati ' r i ' i } i
o6E" %‘f £ eeqTeesReTieTedorrecd t by
il i L R SO A
43 CAACCTCACG CACATCCTGC GG cgﬁﬁ@ﬁﬁﬁ 66§ 2630
| NFORMAGAGBEECATE ACCGTCCTGC AGCECCTCAT GATGTd%G%g Aé%GI%ﬁT%%s 6TTeC 2690
CCCCGGCACC TTCAGTGACC TGATAAAACT GAAAACGCTG AGGCTGTCGC GCAACAAAAT 2750
CACGCATCTT CCAGGTGCGC TGCTGGATAA GATGGTGCTC CTGGAGCAGT TGTTTTTGGA 2810
CCACAATGC6 CTAAGGGGCA TTGAGCAAAA CATGTTTCAG AAACTGGTTA AGCTGCAGGA 2870
GCTCGCTCTE AACCAGAATC AGCTCGATTT CCTTGCTGCO AGTCTCTTCA CGAATCTGGA 2930
 GAACCTGAAG TTGTTGGATT TATCGE6GAAA CAACCTGAGC CACGTGCGCA AGGGGTTECT 2990
TCCAGCACAG GCTAAGCTCG AGAGACTTCT 6GTCCAGTCE AAGGGECCTTG TETCTCTG6A 3050
TTCC666CT6 TTGAACAGCC TGEGCECCCT GACGGAGCTE CAGTTGGACC GAAATGACAT 310
3170

CCGTTCCATC 6CACCCG666 CCTTCGACCG GCTCCCAAAC CTCAGTTGTT TGAGECTTIC

GAGAAACCAC CTTGCGTTTC TCCCCTCTGE
ETTEGACTCTE TTCGAGAACC CGCTGGCAGA

GCTGTTTCTT CATTCGCACA ATGTGACTCT
6CTCCCE666 GTGCTCTTCE GEGAGATE66E

6GGCCTGCAG CAGCTGTGEC TEAACCGCAC GCAGCTECGG ACCCTECCGCE CCECGECCTT
CCGCAACCTS AGCCOCCTEC GGTACTTAGS GETGACTCTG AGCCCGCE6C TEAGCGGLCT

TCCGCAG66C 6GCTTCCAGS GCCTTGEGEA
CCTGACCECC CTCCCCGACE GCTTECTEO6
BCECCSCAAC ASGCTECECE CCCTECCCCE
GAGCETCCAG CTCGACCAGA ACCAGCTGGA
6CCCCSGCTG ACGGAGGTCC TETTGEG6CA
GCCCTTCCTG G66TEGCTGC GGCAGCAGCT
6TGCGCAGGC CCTGGE606C ACGCLE6CCT

CGAGTECCEE

GCCTETCCAC
GAGCACGGGC

666CCCC666 GCCCECCTCE

CCAGCCTTGE CTGCCAACAG
AAAGGTCAAG ATCATAGTCC

6CTCCAGGTE CTCGCCCTEC ACTCCAAGGG
CE6CCTCGEC AAGCTGCGCC AGGTETOCCT
T6CCCTCTTC CGCAATCTCA GCAGCGTEGA
BACCCTGCCT GG6CGACETET TTGGEGCTCT
CAACTCCTGG CGCTGCGACT 6T66CCT666
AGGCCTCGTG G66CGGGGAAG AGCCCCCAGE
6CCGCTCTEE GCCCTGCOEE G6666TCAGGE
CC6CCCCGCT GCCCAGAGCT CCTCGGAAGD

CTCAGAAGCC TGGGTETGEG CCGAGCCGET
GTTCTGE666 TTTTATTTIC TGCTTTTAGC

TGTTCAGGCC ATGATCACCG TGATCATCET
TCGAAAATTA ATCAGAGAGA GAGCCCTT66

TAGAACCTGA

CCAGATGTGG

TCCCCTCCCC AGTCCTGCTC
CTCCTCCTCG CCCTCTCOGE

_CTCTGTCCCC GCGCCETCTCT

TTCCCAGGTC CAGGCGETGT
COTTGCCCCE CTGTGCCTEE
TGAGTAAGGG GAGAGCTGCA

TTGTGAAATC

- GGAGGGAAAG

6CTCTETGEE
CAGGT TCAAG

AATGCGTGGA
GATAGGCTGT
GCAGGCTGEC
TGATTC TCAT

ACTACACCCG GCTAATTITT
GGCTGATCTC AAACTCCTGE

TCCCAAAGTG
TTTGAGAAGT
TCTGAGG TAT

CTGGGATTAG
AGAGCTCTTG
GGGCTACTTG

ATAAGCEACT TCTGTGAGEC
CAGTGTAGGT GCAGCGTGTT
GCAACATGTC ATTTTGAAAC
CACAAGCATT TATGGAGCAG

1his te -

Date:

CTCGGAGGGE
TCTTCTTCCT
TCTGTGCTCT
GGAAACTGAG
GCGCTGAGAC
CTTGGCCTCT
66CC6666CT
TAAAGGAACA
TGCTCTATCT
GT6CACTGEG
GCCTCAGCET
GTACTTTTIA
TCTTGAACTC
AGGCGCAAGC
CCATTTTTIC
GGAGAGCACT
TGAGAGAGGA
TCCTGAGGCT

GTTTGCTATG
ST0P

GTANA CCAAT
AATCCAGACC
CTTCTCTCTC

TCATTCTGAC
CTTGACGTIT
T6CC666666
GGTGGAGAGA
GTCTCCTGCA

ATTAAAATTG GCCAACTCTT

GGGAMATCT TCTAATTACT
CGCTGGTGTC TTGCTCTCGE
ACTGCCACGC CTTCCTTTCC

666CCCGCAA GCCCTCCTCT
GTAAACTGTG GTTGCCTGCE
CTGGAGTGTE TTGGACGCAT
GGGACCTCTT CAGTGTCTAC
CAGAGTAAGC GGGTAAATGT

CATGCCATCC AAGTGATGAT GGCTTTTCCT

AATTTTTTET
CCETCTCAGT
TCT GAGTAGC

AAGTAGAGAC
CTGGCCACAA

TTTTETTTTT GGACAGTCTA
TCACTGCAGC CTGCGCCCTO
TEGGATTAGA GGC6TGTGCC
666CTTTGCC ATATTGECCT
GTGATCTGCC CGCCTTAGCE

CACTACACCT GCCCTCTTCA TCGAATTTTA
CCTTGCTGCA TTTTTCTCAG TTTATGTCTC
GGACTGCATT CATGCATGAG CATTTTCAGG
AGAAAACACG GAGCCTTCGCGC TCCAGGTGGC
CCTGTGAGTT TCCACTTGGT TTACATCCAT

TCGATTGATT TGCATTTCCT GGAACGTCTGC CAGGTCATIT

TTAACATETG

ACTGGTATTC ATGAATATAA TGATAAGCTT

| ert shwet -
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3290
3350
3410
3410
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3650
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3110
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(i) APPLY
Cazenave,
CGene and
ADDRESS:

lo2058nza. Francois: Phillips, peayhsbafgress
Jean-Pierre (i ) TI TLE OF I NVENTION: Pl atel et G ycoprocein V
Uses (iii) NUMBER OF SEQUENCES:. 43 (1v) CORRESPONDENCE

(A) ADDRESSEE: Townsend/dfhd Townsend Khourie and Crew

(B) STREGRTTETAGTY CACCFO/ETGR CACAGTCTCA( TITET TOT TC°a0AR OVGAAAG COGTAAAAGD 5390

STATE:

(v) COw

(B) COW A AGEATA
- é\% Cgﬁ%ﬁ%@éasﬁmﬂn RFER0
& X TAGATGTTAA TGAATGTTAG cmmmc TAAAGATGAG

PC- DOS/
(vi) CU

AAATCCCAG Kﬁ?AKﬂF@WﬁVT@G@KCTTTG

%EEE% TAATT AAI@aTﬂ?@WUERY ¢§AGRGGCAG TAGDTAAANRC MFTTCTEEC

CAATTATTAT TGGCATCATG ATTTCTAAAG AAGAGCTTTG AGTTGGTATT TTTCTCTGTE
TATAAGGGTA AGTCGGAACT TTGTCATACT GGAGGTTAGA TTGACATCAG TCTGTCTTGC
CCTGCGGATG GCCTCAGCCC TGGETGGCCA GGCTCTGTGC TCAGAGTGGA GAGCAATGGA

~ TGCTGCAAGA CCACCAGGTG GATGTGGAGC AGGAGAGCTE GATCGTGGCA TTTGTTTCTE

GGTTCTGCAG TTEG6GAGTIG GTTTCTGG66T TCTGCATTGG TGTAGTTGTC TAGTCGCATA
GCAGAGCTCAC GGTCTCCATT ATTGGAGCTT TAATAATTTT TGGTATAGGG TCATCTGTCC
ACCTTGTTTT TCTTCTATTC TTGGTTCTTT GCAATTCTAT GAATATTTCA GGGTCAGCAT
GTGAACTCCA TTGAAAAACC CTGCTGGGAT TTTAATAGAA CTTACAGGTG ACECCTETAA

TCCCAGCACT TTGGGAGGCT GAGGTEGGTGC GATCACAGGT CAGGAGTTTG AGAACAGCTG

GCCAAGATGG TGAAACCCCE TCTCTACTAA AAATACAAAA ATTAGCTGGG TEGGGTGGCA
GBTGCCTGTA GTCCCAGCTA CTTGGGACAC CGAGGCAGGA GAATCACTTG AACCCGBEAG
GCBGAGGTTE CAGTEAGCCG ABATCGTGCC ACTECACTCT AGGCT66606 ACAGAGCGAG
ACTCCATCTC AAAAAAAAAG AAAAAGAAAA TTGCAGTAAA TTTAAAACGTA ATTTGGGGAA

BAATGTGTAT TTTTAGAATA CCTAGTETIC TTGGCAGTAA GGATGGTTCA TCTTCGCGATT
TATTTAGGTC ATTTTAAATC TTTCAGTGAT GTTTTAGAAT TTTTTTTATA AAAAGCTTCA
GTATAAGAAGC AGAAAAGGAA ACACCGGATS TTCTGAGTCA TAGGTG6GAA TTGAAGAATG
AGAACACTTG GACACAGEGG GGGGAACGTG ACACGCCTGG AGTGTTGEGG GGGTGGCTEG
GAGAGGGATA GTGTTAGGAG AAATACCTAA TGTAAATGAC GAGTTAATGG TGCAGGCAAC
CAAGCTGGCA CATGTATTCA TATGTAAGAA  ACCTGCAGGT TGTGCAGATG TACGCTAGAA
CTTAAAGTAT ATTAAAAAAA GAAAGCTTGG CACTGATTTT GTTAGATTTA TTCCTAGGTA
TGCTTCCTCT TTTTTGATTT GTCATTGCTA TTGTAGATGG CATCTTTTTA AAAAGTTATA
TTTTCTAAAG CAAAAAATAA AAAAAGTTET ATTTCTAATT TTTATTAGCA ATATATAAGA
ATGTAATTTA TTTTTACATA ATTATCTTAT GTCTAGTAAT AATTCTGATA ATTTGCTTCT
TGCTATTAAA ACCTTAGACC CATTATTGAT TTATTTTTCT CGTTTTAAAAT ATCTTCCTGC

ACTGGCTAAA ACCTGCAGTA TAATGTTGAG CAGAACAGTG AGGCATGCTT AGAACTATCT
TGCTTGCAAA GGGTAGGTCT CTAATGTTTC ATCAATAAAT GTGATGTTTC TAGTCTGAGT

TTGCTAAGTA TATTTTAAAA TAATCAGTAA AGTTAGATTT TATCCATTTT TATGTTAACT
ATTGAGATGC TCATATCATT TTTCTTCTTC AATGTGTTAA AATGGTGAAT AAATTTATAG

ATTTTGGAAA AGTAAATTCA TTCTTGGATT CCCGAAGTAA AGCAAGCCAT GCTATGTGTA
TTTAAAATAT ATTGCTGAAT TC-3

FIG. 54-3
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(A). APFL NUMBER. US 08/ 089, 455 | (B) FILING
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(B) LOCATION: 2422..4101
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(Df OTR@?;g,d&EQ?NATI ON /function "Putitive TPA responsi vePCT/US94/07644

el ement " /1 abel = TRE (ix) FEATURE: (A) NAME/ KEY:
m sc_si gnal (B) LOCATION: 471.. 4%3 (D) OTHER | NFORMATI ON:
/function= "Ets-1 cis-acting /'OsequencMel
Ets-1 (ix) FEATURE: (A) NAME/ KEY: misc si gn ]"ss EB) LOCATI O\I
493. . 502 (D) OTHER | NFORMATI ON: /function=
sequence" /1abel= Ets-1 (iXx) FEATURE m KEY
repeat _region (B) LOCATION: 593..881 (D) Tl ON:
[rpt_type= "ocher" /1 abel = Alu
GPV
544 AA SF, tha
NH2 NH2
]
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(%) FEATURE (A).. NAVE/ KEY: i sc_si gnal (B) LOCATI ON: ‘Bg%>-3 304
4 g =

: ZLTPCNMaAfuncc¢@n—'”Ers 1 cis-acting sequence"
S ) “1(A) NAME/ KEY: m sc binding (B)
A EFR | NFORMATI ON: / function= "Spl bindi ng
{ "Sp1"  (ix) FEATURE: (A
NANE/KEY ;nhsc s Qﬁur -ty ; OCATIDN: 1178..1184 (D)"OTHER
| NFORMATI ON:* / function= "Ecs-1 € - acting sequences
CEts- 1 (%) F%THRE (A) NAME/ KEY: TATA_si gnal - (B)
LOCATI ON: - 1199 1203 e |

PLATELET GLYCOPROTEIN V_GENE AND USES

This application is a Continuation-in-Part of U.s.
.Application Serial No. 08/089,455 filed July 9, 1993..

BACKGROUND OF TEE INVENTION -

Platelets arise from the fragmentation of
megakaryocytes, which are large pclyplOLd bone marrow cells
produced by several cycles of chromosomal duplication without
cytoplasmic dzv151on (Handin (Wilson et. al., eds) in
Harrison’s Prznc1ples of Intermal Medicine, 12th edition
(1991)). Once free of the marrow space, approximately 2/3 of
the platelets circulate freely, while approximately 1/3 are
sequestered in the spleen. Circulating platelets last for 7 to
10 days, after which they are removed by phagocytic cells. a
decrease in platelet mass stimulates megakaryocytopoiesis,
resulting in an increase in the number, size and ploidy of the
megakaryocytes.

Platelet receptors which mediate platelet adhesion
and aggregation are located on the two major platelet surface
glycoprotein complexes. These complexee are the glycoprotein
Ib-IX complex which facilitates platelet adhesion by binding
von Willebrand factor (vWF), and the glycoproteln IIb-IIIa
complex which links platelets into aggregates by binding to
fibrinogen. = Patients with the Bernard-Soulier syndrome, a
congenital bleeding disorder, show deficient platelet adhesion
due to a deficiency in the glycoprotein Ib-IX complex which
binds VWF, mild thrombocytopenia, and large lymphocoid
platelets. , _' . _

' Glycoprotein v (GPV) is a'major (~12,000 molecules/
platelet), heavily glycosylated platelet membrane protein (Mr
82,000) (Modderman et. al. J. Biol. Chen. 267: 364- -369).

Earlier reports showing that GPV was a perlpheral protein
(Berndt and Phillips J. Biol. Chen. 256:59-65) were presumably
due to the release of GPV from the membrane by calpain durlng
the purlflcatlon procedure. Exposure of platelets to thrombfh m
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(i x) FEATURE: (A) NAVE/ KEY: TATA signal (B) LOCATI ON:

1263..1269 (i x) FEATURE: (A) NAME/ KEY: m sc_binding (B)
"LOCATI ON:  1285. . 1289 (D) OTHER | NFORVATI ON: /function= "GATA-1

bi ndi ng: site" (i x) FEATURE: (A) NAME/ KEY: m sc_bi ndi ng (B)
LOCATI ON:  1321..1326 (D) OTHER I NFORVATI ON: /function= "GATA-1

bi ndi ng site" 45
liberates a 69 kDa soluble fragment termed GPVfl (Phillips and
Poh-Agin, Biochem. Biophys. Res. Commun. 75:940-947). This,
and its absence in the Bernard-Soulier syndrome (Clemetson et.
al., J. Clin. Invest. 70:304-311 (1982); Nurden et. al., J.
Clin. Invest. 67:1431 (198l); Berndt et. al., Blood 62:800-807
(1983)), led to the suggestion that GPV may be involved in the
thrombin-induced activation response (Berndt and Philiips J.
Biol. Chem 256:59-65 (1981)). Recent experiments show that GPV
can intéract‘non-ccvalently with the GPIb-IX éompléx (Modderman
et. al. J. Biol. Chem. 267:364-369 (1992)), a complex formed by
“the non-covalent association of GPIb (consisting of GPIbeg, a
145 kba prote%p, disulfide linked to GPIbS, a 24 kDa protein)
with GPIX (a 22 kDa protein). The binding sites for von
Willebrand factor and for thrombin on the GPIb-IX complex have
been localized on GPIbo (Wicki and Clemetson Eur. J. Biochem.
153:1-11 (1985); Vicente et. al., J. Biol. Chem. 265:274-280
(1990)). Since thrombin is now known to activate platelets by
cleaving the thrombin receptor (Vu et. al., Cell €4:1057-1068
(1991)), a G-protein coupled receptor, it is unknown whether
thrombin cleaves GPV incidently as a consequence of thrombin
'binding to GPIbx, or whether this cleavage has a physiological
role. o '
The amino acid sequences of GPIba, GPIbS, and GPIX
have been deduced from their cDNA and genomic sequences (Lopez .
et. al., Proc. Natl. Acad. Sci. USA 84:5614-5619 (1987);7Wenger.“
et. al., Biochem. Biophys. Res. Commun. 156:389-~395 (1988);
Lopez et. al., Proc. Natl. Acad. Sci. USA 85:2135-2139 (1988);
Hickey, et. al., Proc. Natl. Acad. Sci. USA 86:6733-6777
(1989); Hickey and Roth J. Biol. Chem 268:3438-3443 (1993)).
Analysis of the primary amino acid sequence of GPIbca, GPIbS,
and GPIX has revealed a common evolutionary origin for the
three proteins, as they contain one or more homologous 24 amino
acid leucine-rich domains. These domains are also found in a
large family of leucine-rich glycoproteins (LRG) including |
leucine~rich o2 GP, proteoglycan core, fibromocdulin, human
Jlutropin-chorio gonatropin receptor and RNAse inhibitor, and
toll protein and chaoptin found in Drosophila (reviewed-in Roth
Blood 77:5-19 (1991)). Recently, analysis of partial peptide
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(i x) FEATURE: (A) NAME/ KEY: mi sc signal (B) LOCATI ON:

1365..1372 (D) OTHER | NFORMATI ON: /function= "Ets-1 cis-acting
sequences” /1 abel = Ets-1 (i x) FEATURE: (A
NAVE/ KEY: repeat region (B) LOCATION: 6133..6440 (D)
OTHER | NFORMATI ON: /rpt_type= "ot her” 3 o /1 abel = Alu (1x)
FEATURE: : (A) NAME/ KEY: m sc signal (B) LOCATI ON:

?610 . 56déquences obtéBhe@THERdlﬂﬂi@&ﬂl&»@léséhfﬂaGHVnguggested that

e Naneig AR s o pepber o SéeTERG(shipoRtty FEWE

OTHER |mmm3ﬁsraﬁéérdm mwaerenyahnoﬁmchem Biophys. Res.
Commun. 170:153-161 (1%90)). _

GPV is a very specific marker for the megakaryocytic
cell lineage. A monoclonal antibody specific for GPV (SWie)
was recently shown to bind exclusively to platelets (Modderman
et. al., J. Biol. Chem. 267:364-369 (1992)). SWIé did not bind
to red cells, leukocytes, endothelial cells, or cell lines such
as HEL or MEG-01 which are known to express platelet
megakaryocyte markers.

CJ
an

. SUMMARY OF THE INVENTION

The invention comprises an isolated DNA construct
comprising the polynucleotide sequence of the glycoprotein v
gene, including the polynucleotide sequence which has the
sequence shown in Figure SA. The polynucleotide sequence
encodes a GPV polypeptide, including the amino acid sequence as
shown in Figure 5B. The polynucleotide sequence may lack
introns, and may incorporate a heterologous promoter opefably
linked to the polynucleotide sequence which is capable of
directing expression in a prokaryote or in a eukaryote.

The invention further comprises a DNA construct
wherein the polynucleotide sequence encodes a full length
glycoprotein V polypeptide.

The present application includes prokaryotic or
eukaryotic a cell containing a glycoprotein v DNA construct.

The present application further provides for a
pharmaceutical composition comprising a pharmaceutically
acceptable carrier and a glycoprotein v polypeptide. The
polypeptide may have the sequence shown in Figure 5B.

A further understanding of the nature and advantages
of the invention will become apparent by reference to the
remaining portions of the specificatibn and drawings.

BRIEF DESCRIPTION-OF THE DRAWINGS
Figure 1: Cloning, sequencing strategy, and
restrlctlon map of a2 partial human platelet GPV cDNA (a), and

Thm?stherephomasﬂtﬂimt ~
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si gnal sequence (i x) FEATURE: (A) NAME/ KEY: m sc signal

(B) LOCATION: 7224..7229 (D) OTHER | NFORVATI ON: /st andard_nane=

"Pol yadenyl ati on ' si gnal seguence" (i x) FEATURE

(A) NAME/ KEY: misc signal (B) LOCATI ON: 7358..7363 (D)

OTHER | NFORVATI ON: /st andard name= " Pol ygadenyl ati on si gnal
- sequence" (i x) FEATURE: (A) NAME/ KEY: m sc feature

'('B) LOCAZ| ENe tompldeXe human GPY Dyed# HER) | NFORVATI ON: /standard name=
s S e el TR R e R e
CTGECAGREES) CAGS  Tuntranskates sequengg (hatched bar) for a platelet
GPV cDNA with a partial restriction map. The cloning strategy
is indicated below. Overlapping clones (i to vi) covering
1,199 bp of cDNA were obtained after PCR amplification of
platelet mRNA. The oligonucleotide primers used for the
amplification are indicated and- the corresponding sequences are
listed in Table I. The GPV 8.1 kb genomic fragment (b) was
obtained after screening a human genomic library in the AFix _
vector with a 748 bp 32Pflabelled GPV cDNA probe (indicated in"J
(a) by a broken line). The top line is a partial restriction
map of the géﬁé. Exons are boxed: the open box represents the
coding sequence, the hatched box represents the 5'-untranslated
‘sequences, and the shaded box represents the 3'-untranslated
region. The vertical arrow indicates the beginning of the
genomic sequence reported in Fig. 5A. The open arrowhead
indicates the 5'-end and the closed arrowhead indicates the 3'-
end of the partial platelet cDNA obtained by PCR. A sequence
- with perfect consensus for a TATA box is indicated. The closed
circles indicate AATAAA consensus sequences for polyadenylation
signals. The restriction sites are indicated as follow: A&,
Acc I; B, Bam HI; E, Eco RI; K, Ksp I; P, Pst I; S, Sac I; X,
Xho I. | ' _ '
Figure 2: Detection of GPV mRNA in platelets,
megak%ryéCytes, and HEL cells by RT-PCR amplification. Total
RNA (25 ng) was subjected to reverse transcription followed by
PCR with GPV cDNA based primers, and in a control reaction with
primers for the housekeeping GAPDH gene. Ten ul of the PCR
reactions were separated on a 2% agarose gel stained with
ethidium bromide and are shown together with Bgl I/Hinf I cut
pBR328 DNA molecular-weight markers. (a) Platelet (PLT) and
megakaryocyte (MGK) RNA were ampiified with a mixture of two
GPV primer pairs (nt 3,010-3,589 and 2,675-2,877) generating
bands of 579 bp and 202 bp. (b) HEL cells with (HEL+PMA) or
without (HEL) stimulation with phorbol ester, HL60, and
platelet (PLT) RNA were amplified with a GPV primer pair (nt

3,091-3,589) generating a 498 bp band. . o :
. o This is the replacement sheet
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CCAGGGCTGA CTGACTTTGA AGGTAATTTC AGICAACCCA GCCTTTACTG GGCTCTGACT
GCATTAGGECT GCATCAAAGG GGATTGGATC CCATGATTCT TTATATCTTC TGACATTAAG
CCTTTGICAG CTATAGGTGI TACAAATATC TTTAFTTTGI GGTTTATCTT TTCCCCTTTT
TTATGGTGIC TTGAAGGATA GAAGICTTAA TGCAGACAGC ATTATCAGIG TGITCAAAAG
ACAGCTAGAC ACGITTTGCC TATAGACAAA TGGGCAAAAG GAAACCCAGC TTTCTCAAAT
GAAGCACAAG TGGGCCTTAA TTATGTGAAA AGGTGITCAA GITCATCATT AAACAGGCGAA

240

AGGAAAAGTT AAAACHISITd GNCGATHICER e TRABAGRAANAGPSASAAATCRGGRNATJO.0 ug

AACACAREZ: (PR i il Rt arbe R AP R, R Rt

CGCCCGREnP Sy HERCAIEDE TE A¥desCehectrophveet isaddecsespa ke k3

CCTGAG Kk dE@N A {a b G507 Erans¥e s M G deddplrdbd T drid\¥robed
with a 748 bp random prime 32p_jabelled cDNA probe. Lane 4 is
an ethidium bromide stained gel of leukocyte total RNA showing

' the position of 28S and 18S ribosomal RNA. The molecular size

was calibrated by reference to the migration of A/Hind III DNA

fragments indicated in kilo base pairs.

Figure 4: Southern blot analysis. High molecular

weight genomic DNA 10vg) from human..leukocytes was cut with an .
excess of Eco RI, Bam HI, and Bgl II restriction endonucleases,

separated on 590.7% agarose gel, and transferred to Hybond N*
nylon membranes. The filters were probed with a 748 bp 32p.
labelled GPV cDNA fragment. The size of the hybridizing bands
in kilobase pairs was estimated by comparison with A/Hind III

DNA fragments.
Figures 5A (SEQ.ID.NO. 1) and 5B (SEQ.ID.NO. 2):

120
180

300
360
420
480
540
600
660

720

Sequence of the human GPV gene Figure 5A and deduced amino acid-

sequence Figure 5B of the GPV protein. The GPV genomic

sequence (SEQ.ID.NO. 1) Figure SA is shown in the 5'~ to 3'-

. orientation.with the single intron sequénce of 958 bp shown in
ldwer case letters. The gt/ag donor and acceptor sites are iﬁ
bold characters. Consensus sequences for putative cis-acting
promoter elements are indicated as shaded areas. The closed

circle indicates a possible Cap site. The ATG translation
start and the in-frame TAA stop codon are boxed. The open

arrowhead (nt 1,433) and closed arrowhead (nt 3,589) indicate
the 5'-= and 3'- end, respectively, of the partial cDNA sequence

obtained by PCR amplification of platelet RNA. Two Alu
repeats, nt 598-886 and nt 6,133-6,440, are underlined.

Possible polyadenylation signal sequences (nt 5,610, nt 6,966,
nt 7,224 and, nt 7,358) are double underlined. The GPV amino

acid sequence Figure SB (SEQ.ID.NO. 2), indicated in single
letter code, was deduced after translation of the cDNA and

genomic sequences. The putative signal peptide is underlined.

The putative transmembrane domain is double underlined.
Cysteine residues are circled. Potential N-linked

This Is the reptacerner® sheet
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46 ATACAAAAAA TTAGCTGEGEC GTGATGGIGI GI'GCCTGTAA TCCCAGCTAC TTGTGAGGECC

780
840
900
960
1020
1080
1140

GAGGCAGGAG AATTGCTTGA ACCAGGGAGC AGGAGGTTGC AGTGAGCCGA GATCGCACCA
CTGCACCCCA GCCTGECGAC AGAGTCCCCC TCCCCCACCA AAAAAACAAC AAGTGAGCAT
CCTGCAACCT AGCAATGCCA TTGITGAACA AGITCAAAGA TGITCTTAGC CTTATTAGIC
CCAAAAGGAA GAAAAAAATG GAGGATTTGA TGITCTT AGCTTATTG CTAAGCGGAG
AAAGAAAAAC AACACATACC AAAAAAAAAA AAAAAAACAA AAAACCT GGG

TCF0884FPa bBRCAEEEE o\ KbV e LA §EaiTore $hateltllc

" by a vertical arrowhead. N-glycosylation sites that had been
identified by protein sequencing are indicated by a star. '
Internal peptide sequences that were obtained from purified
platelet GPV (20, 21), indicated in italics, are underlined by
a broken arrow. Differences between the DNA-derived and
internal peptides sequences are indicated in parenthesis as
lower case letters. (x) indicate a residue which had not been
determined in the original peptide sequence.

Figure 6: Alignment of the 15 tandem Leu-ricéh
repeated structures for platelet GPV (SEQ.ID.NOs. 22-36). The
alignment spans the sequences between residues 61 and 421 of
the protein.:.Identical residues among the 15 segments are
boxed. An overall consensus sequence for the GPV repetitive
motifs is presented (SEQ.ID.NO. 37).

Figure 7: Comparison of the GPV thrombin cleavage
site to other thrombin substrates. The GPV sequence around the
RG thrombin cleavage peptide bond (SEQ.ID.NO. 38) was aligned
with sequences of human fibrinogen (Fg) A« (SEQ.ID.NOs. 39 and
40) and BB (SEQ.ID.NO. 41) chains, to human plasma factor XIIT
(FXIII) (SEQ.ID.NO. 42), and to human chorionic gonatropin g-
subunit (CGB) (SEQ.ID.NO. 43). Amino acid residues identical
to GPV are boxéd. _

Figure 8: Schematic representation of the GPV
protein inserted in the platelet plasma membrane in comparison
with the GPIb-IX complex. The proteins depicted as bars, are
oriented with their NH2- and COOH-termini oriented toward the
outside and inside of the cell, respectively. Numbering of
amino acids for the mature proteins is indicated. The
transmembrane domains are represented as solid rectangles. The
Leu-rich (LR) repetitive domains are represented as hatched
rectangles. N-glycosylition sites are indicated as solid
triangles. GPIba contains a region rich in 0O-linked sugars (0-
CHO) and is linked to GPIbS by a disulfide (S-S) bond. The
location of the thrombin cleavage site in GPV is indicated by 2
double-headed arrow.
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GGGTGTGGCT ACTGCAGTGA TCCAGCTGTA TCACTGAACT TCCCTGGCAT CATAGAGTTA 1200
TATTGTGCCA TTTATGGAAA ‘AACTCTCCCC ACTGCTCTTG GCTTTGACAG TAGGAATCAG 1260
GTTATATATG GTCTCTCGGT TTGAAGATAT TTGTCATTAA AAACCAGAAC AAGGGCTCTG 1320
AGATAGGGTC CTTTCCTGAC CTACTCTGGT AAAGTCTTTA TCCTCAGGAT GCAAGGATAC 1380
CACCCTCTTC CTGTGGAAAG TGTCGAATCA CATGCAGAGC TCTAAGTCTT TCAGTTACTT 1440

TGGAGTGCAG AACCATTTCA GGTAAGGCCA AATATTTTAA ACATTAGTAT AGGAAATTAG 1500
AGGCCTCTTT AGI CHalf1 I Baseeror eBA 08T EOEcAPCACRAGOD IAERTATCTAA 1560
AATTTCGCTT AGGAAACATT GITTTGGCAG GLTAGTAGTA TGGIGTGCAT, TTCCCAGAAA 1620

ATTCAGTGCC GTGAG%?TR‘EE???AGWR%&G@RT@F%%%E&}WWMG 1680
TATGOEAAhd RGAAATAEV TAERET GAAA tREC BARGEBA G\ EHA G ICTsH&¥en. 1740

CTTT GC_ CTCTGT TQGGGGATA ATAT 1800
TATTOREE AT FERRCTRFAREY ARt (R ROHTE S ENSh 1800

genomic sequence, and has a simple structure with a single
~intron of 958 bp in the S'-untranslated sequence; the ¢6ding
sequence is contained within a single exon. The promoter
region contains a canonical TATA box, and putative GATA, Ets-1,
and Spl cis-acting elements. RT-PCR analysis on RNAs from
cells of different hematopoietic origins revealed that GPV was
specifically transcribed from platelets and from calls of'ﬁhe
megakaryocytic lineage (megakaryocytes, HEL cells). A single

. transcript of 4.5 kb for GPV was detected in human platelets by
Northern blot analysis, and the entire amino acid sequence of
GPV was deduced from the cDNA and genomic sequences.

Mature GPV is composed of 543 amino acids which
contain a single transmembrane domain, a short cytoplasmic
domain (16 residges) and a large extracellular domain with 8
potential N-glycosylation sites. Analysis of the extracellular
domain revealed the presence of 15 tandem Leu-rich repeats of
24 amino acids with homology to GPIba, and identified a
cleavage site for thrombin near the C-terminus with homology to
the Ao chain of fibrinogen.

The predicted amino acid sequence of GPV accounts for
the known features of the protein. First, it contains with one
exception (peptide M4, Shimamura et. al., Blood l§:2349—2356
(1990) all of the partial peptide sequences which had been
reported for purified platelet GPV (Figure SA). Second, the
predicted molecular weight of the polypeptide chain of 59,276
Da agrees with the 60 kDa value determined after SDS-PAGE
analysis of the deglycosylated protein. ' Third, the predicted
amino acid composition is very similar to that reported for
purified GPV when the data are corrected for the 59,276
molecular mass. Fourth, the LRG repeats in GPV display
significant similarity to those found in the subunits of the
GPIb-IX complex, which GPV associates with in platelets.
Finally, the translated protein contains a thrombin cleavage
recognition site at a position which would generate a soluble _
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AGTGATAGGT ATTATTATAT GCTTTTGITG GCTGTTGATT GAAGGTGITC GCTGTTTTGG 1920
GGGTGTCCTT TAATAGAGTA ACTTGGTACT GTGGAAATAG CATGATTGTG AGCAAAAGAA 1980
TCAGATGGTG GTGGCTGCAG ACTTTGCTGT TCCCTTCTTG ACTGTTGGTT ATAGCCAATG 2040
CAGGGTAAGT TATAAAGTCA AGAGCAGAGC CGTTTTCACA ATGGACATTG CTTTGTGATG 2100
TCTGTGAGCT TGAATGTGAG AATGATTATT TTAATTGICT ATGTAAAGAC TTTAAAGTAT 2160
TGGCTATTCG GTAGCTTGAT TTCTCTGTAA TCTCATGCTT TAAACTGAGA GTGGAAAATC 2220

AATAAAGCEAeaXagaT EragmestCafiathe BAZ TGP & TEraamantThoorn to baso

AATCTGTAGEneehABEA A e G GAATAILEE WE&I@@I@%% Zﬁéo
CAAAGTGCAG, GATCCCAGGG [ TCAGLACAG GOGCGAACGC TCCTGIGIGI | TGACCACACT 0

24
COCACGGTTRRCREF T CRRRERFGAERE EEF NGO CTER YA/ GE&977) 2451
Met Leu #Moghery ethr alley [Blodd/ S4B 2445 (1979)). : 1

gCA CCT TGC AAG AH%hifig?é?ziégjééEE%ééxié%%%é%“%&E%éTlgiSCEeEEZnEEG
revealed several distinctive features for GPV. The protein
contains an N-terminal signal peptide with a consensus cleavage
site (Von Heijne, J. Mol. Biol. 173:243-251 (1984)).at a Gln
residue. N-terminal glutamines are often cyclized to
pyroglutamic acids, explaining the N-terminal blockade
consistently observed with purified GPV. A second hydrophobic
doﬁain was located at the c-terminﬁs of the protein suggesting
that GPV is # transmembrane protein. This agrees with data
showing that GPV was found in the hydrophobic phase of a Triton
X-114 phase partition (Bienz et. al., Blood 68:720-725 (1986)).
GPV contains 8 potential N-glycosylation sites, located on the
extracellular domain. The presence of 0O-linked carbochydrates
and sialic acid has been suggested based upon a 10 kDa
molecular weight reduction following neuraminidase treatment
(Zafar and Walz Thromb. Res. 53:31-44 (1989)). One short
region in the C-terminal region contains two Ser-rich segments
and could contain O-linked sugars, but it is probable that the
bulk of the carbohydrates are represented by N-sugars due to
the observed 20,000 Da apparent molecular weight drop after
treatment of GPV by N-glycanase (Zafar and Walz Thromb. Res.
53:31-44 (1989)). GPV has a very short intracellular domain
which contains no potential phosphorylation site as it lacks
any Tyr, Ser, or Thr residues. The C-terminal intracellular
domain also lacks an unpaired cysteine residue, which is a site
for acylation by fatty acids which is found in GPIbS and GPIX
(Lopez et. al., Proc. Natl. Acad. Sci. USA 85:2135-2139 (1988);
Hickey et. al. Proc. Natl. Acad. Sci. USA 86:6773-6777 (1989)).
Thus, most of the polypeptide chain (92%) is exposed to the
outside of the platelet. This is consistent with the observed
release of a GPV fragment slightly smaller (80 kDa) than intact
membrane bound GPV after treatment of platelets with calpain
(Bienz et. al., Blood 68:720-725 (1986)). This observation
shows that the cleavage site for calpain must lie in a region
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Leu Gy Leu Leu Arg Ala @n Pro Phe Pro Cys Pro Pro Ala Cys Lys
15 20 25

47 TGI GIC TTC CGG GAC GCC GCG CAG TGC TCG GGG GEC GAC GIG GCG CGC
2547 Cys. Val Phe Arg Asp Ala Ala Gn Cys Ser Ay Ay Asp Val Ala Arg

30 35 940 ATC TCC GCG CTG GGC CTG CCC ACC
AAC CTC ACG CAC ATC CTG CTC TTC 2595 Ile Ser Ala Leu Gy Leu Pro Thr

Aﬁr'liﬂbé¥WeéhSthéelheu bGQeEEQnal N-gly dﬁ% lation site and tRe

521 A i gl T WA TR G,

2643 %fé?m TAPg -Va\‘lé‘l T Phe iy
evenly distributed in the proteln. four are clustered in the
N~terminal portzon, and four are in the region between the Leu-
rich domains and the membrane in the C-terminal part of the
extracellular segment. The absence of an apparent molecular
weight change upon reduction (Berndt and Phillips J. .Biol.
Chem. 256:59-65 (1981)) suggests that all the disulfide bonds
are formed over short distances. The absence of cysteines in

. the middle portion of the molecule indicates that this region

is susceptible to enzymatic cleavage, accounting for its
sensitivity to_various enzymes such as calpain, chymotrypsin,
elastase and thrombin.

Analysis of the peptide sequence for a putative

. " thrombin cleavage site revealed the presence of an Arg-Gly
-motif at position 476-477. This appears to be the actual
cleavage site based on the following observations: <first, the
estimated molecular weight of the fragment liberated by
thrombin would be 67,613 Da after correction for the presence

"+ of seven N-glycosylation sites, which is similar to the
apparent molecular weight of the GPVfl fragment. Second, the
amino acid segquence around the Arg-Gly peptide bond displayed
significant similarity to sequences around known thrombin '
cleavage sites (Muszbek and Laki et. al., (R. Machovich, ed) in
The Thrombin pp 83-90, CRC Press, Boca Raton, FL (1984)), and
most notably to the A« chain of fibrinogen. The sequence is
also similar to other thrombin substrates where a high
incidence of proline residues occur at the P2 subsite.
Finally, the sequence immediately after the RG peptide
corresponds to the N-terminal sequence of a peptide obtained
after thrombin cleavage of purified GPV (Shimomura et. al.,
Blood 75:2349-2356 (1990):; Roth et. al., Biochem Biophys. Res.
Commun. 170:153-161 (1990)).

The prior art suggests that GPV has a high affinity
binding site for thrombin. The GPVfl fragment is generated at
concentrations of thrombin in the nM range: o-thrombin cleaves
100% of platelet GPV at concentrations less than 30 nM
(Jandrot-Perrus et. al. Thromb. Haemostas. 58:915-920 (1987))
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60 65 70 GIC CTG CAG CGC CTC ATG ATC TCC
GAC AGC CAC ATT TCC GCC GIT GCC 2691 Val Leu A n Arg Leu Met Ile Ser

Asp Ser His Ile Ser Ala val Ala 75 80 : 85
90 CCC GEC ACC TTC AGI GAC CTG ATA AAA CTG AAA ACC CTG AGG CTG TCG
2739 Pro Ay Thr Phe Ser Asp Leu lle Lyga eu Lys Thr Leu Arg Leu Ser

95 100 5 CGC AAC AAA ATC ACG CAT CTIT CCA
gBT CCG 4G,y gag‘t%; AN rate qpf&eractl@r? e Aﬁﬁv AH'tlLY’éhi:bﬁbi'hrwkES Leu Pro
y Ala LCeu

p 'L Met
120 CTodemonehgatad PrGther %@HWW@% of PyEktied GFY Eﬁca
5%5 Le%h%@m-@epﬂmﬂﬂe:dmmrm d6uLd\ ehérubér glGtied| Wathsp

GIT ac brasska dRSSER Sior o Aood SEiTags s CRMN 1 pofREr " 1)

s Leu
Val Asn lesdamplesGaf [pllatéXet qproseins kndvg to interact w1thlggromb¥n

2031 8’*??%% R L Sl e i
GPIba (Vu, et. al., Cell 64:1057-1068 (1991); Lopez e al.,
Proc. Nat. Acad. Sci. USA 84:5614-5619 (1987); De marco et.

al., J. Biol. Chem. 266:23776-23783 (1991)). -

' A distinctive feature of GPV is that it has the
highest leucine content (comprising 20% of the amino acids) of

| the known platelet protelns. Most of the leucine residues in
GPV are contalned within 15 tandem Leu-rich repeats of 24 amino
acids similar to repeats found in the LRG family of proteins
(Roth, Blood 77:5-19 (1991)), and most noticeably to platelet
GPIba (7 LRG repeats), GPIbE (1 LRG repeat), and GPIX (1 LRG
repeat) (Figure 8). The LRG domains, at least in some members
of the family, mediate protein-protein, cell-cell, or cell-
matrix interactions. For example, proteoglycan II (Krusius et.
al., Proc. Natl. Acad. Sci. USA 83:7683-7687 (1986)) and
fibromodulin (Hashimoto et. al., Cell 52:269-279 (1988)) bind .
to a specific type of collagen, and Drosophila chaoptin (Reinke
et. al., Cell 52:291-301 (1988)) and toll (Oldberg et. al.,
EMBO J. 8:2601 (1989)) proteins orient calls during
morphogenesis and embryogenesis, respectively.

Analysis by the sensitive RT-PCR ampiification'
technique revealed the presence of GPV mRNA in platelets and
megakaryocytes. A GPV transcript was also detected in HEL
cells which were upregulated after treatment with a pherbol
ester which is a known inducer of megakaryocyte differentiation
in HEL cells. RT-PCR analysis did not reveal GPV mRNA in non
megakaryocytic cells such as leukocytes, endothelial cells,
HL60 and U937 cells. Northern analysis revealed a transcript

" of approximately 4.5 kb in platelets and also revealed a .
positive band of lower size in lymphocytes. Further analysis
is needed to identify the natﬁre of this transcript, but it
could represent some related gene revealed by the long exposure
times necessary to detect the minute amounts of mRNA present ln
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155 160 165 170 AAC CTG

AAG TTG TTG GAT TTA TCG GGA AAC AAC CTG ACC CAC CTG CccC 2979 Asn Leu
Lys Leu Leu Asp Leu Ser Ay Asn Asn Leu Thr His Leu Pro

175 180 - 185 AAG GGG TTG CTT GGA GCA CAG
GCT AAG CTC GAG AGA CTT CTG CTC CAC 3027 Lys Ay Leu Leu Ay Ala Gn
Ala Lys Leu Qu Arg Leu Leu Leu Hi's 11 190 ' - 195
200 TCG AAC, CCC CT] GIG TCT .CIG GAIL TCG. GG CTG TT GC CIG

3075 SePli‘s'ﬁlﬁF&LeﬁhﬁaFeéglfﬁd%}%&lﬁ*i}i’b&i&?-%&A%% £ LERuRY§d
205 to a high sed&fitivity to thrombikl tleavE@gd HMalkéd ARG &TEsEHGL TTC

Hs ,E?Q %%k%‘gféggm%kégo?}go%esis .azg%%?gor .‘-}lr?e L&&J&%%;gkeg dn Phe
230  COhEEHrCiFPendaBtCRdatRS CAAATTTOMGER TIrImePAts ¥ T TCG

3171 Prgré&kirohBobhe AtBt8k] Leu Pro Asn Leu Ser Ser Leu Thr Leu Ser 235

240 45 . , 50 AGA AAG CAC CIT GCG, TTT CTC
CCC TCT GCG CTC TTTheTPregenfcdnygation Cg%t% AstRRFsCFY IR EB8he Leu

Pro Ser predued Bifeal single H@ned s The GPV gene is interrupted by a
single intron within the 5!'-untranslated region with consensus
GT/AG donor and acceptor sites. Several cbservations show that
the isolated éenomic clone was derived from the gene for GPV.
First, the genomic sequence in exonfz agrees . completely with
the cDNA sequence obtained from platelet mRNA. Second, the
restriction map of the isolated clone is consistent with
restriction fragments identified herein by Southern analysis of
human chromosomal DNA. The structure of the GPV gene is very
similar to that of the GPIba gene (Wenger et. al., Biochem.
Biophys. Res. Commun. 156:389-395 (1988), another platelet
member of the LRG family: both have a single intron in the 5'-
untranslated sequence and their entire coding sequence is
contained within a2 single exon. The sequence of the GPIX gene
was recently reported (Hickey et. al., J. Biol. Chem. 268:3438~
3443 (1993)), and was shown to contain its entire coding region
in a single exon and to have its 5'-non coding region.'
interrupted by two introns. The similar exon-intron
distribution for the GPV, GPIba, and GPIX genes suggests that
these genes aight have a common evolutionary origin within the
ILRG family of proteins. Analysis of the S5‘'-flanking region of
the GPV gene for cis—-acting elements, and comparison to
available sequences from other megakaryocyte specific genes
revealed significant differences and similarities. Unlike the
PF4 (Doi et. al., Mol. Cell. Biol. 7:898-904 (1987)), GPIbc
(Wenger et. al., Biochem. Biophys. Res. Commun. 156:389-3385
(1988)), GPIlb (Prandini et. al., Biochem. Biophys. Res.
Commun. 156:595-601 (1988); Heidenreich et. al., Biochemistry
29:1232-1244" (1990)), and GPIX (Hickey et. al., J. Biol. Chem.
268:3438-3443 (1993)) genes, the GPV gene contains a perfect
consensus sequence for a canonical TATA box which is found in

the majority of RNA polymerase II transcribed_genes. Similar .
I9F; ¥ m T%stithQMaoqggntshﬁﬁ
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255 260 265 AAT CTG ACT CTG TTG ACT CTG
TTC GAG AAC CCG CTG GCA GAG CTC CCG 3267 Asn Leu Thr Leu Leu Thr Leu
Phe G u Asn Pro Leu Ala u Leu Pro 270 275
280 GGG GIG CTC TTC GGG GAG ATG GGG GGC CTG CAG GAG CTG TGG.CTG AAC

3315 dy Val Leu Phe Gy G u Met GIyGIy Leu Gn Gu Leu Trp Leu Asn

285 290 1395 CGC ACC CAG CTG CGC ACC CaC

03 006 St S TIPS ELR o, pogt T gomns  hop Y g, ke
~a CAAT sequence, and contalns putative blndlng sztes for GATA-
1, Ets-1, and Spl trans-activating factors. Recent experiments
support the association of GATA and Ets-1 cis-acting sequences
in megakaryocyte-specific gene expression (Lemarchandel et.
al., Mol. Cell. Biol. 16:668-676 (1993)) while Spl sites
jnteract with more ubiquitous transcription factors. .

The availability of the genomic sequence for GPV is
useful in the characterization of patients with Bernard-Sculier
syndrome. These patients are characterized by an absence of or
defect, in the GPIb~IX glycoprotein complex and the GFV
platelet glycgproteln. The availability of the GPV cDNA
sequence allows for the assessment of the role of GPV in the
correct expression of the four proteins which are deficient in
the Bernard-Soulier syndrome. The demonstration of a
requirement of GPV for correct and efficient formation of the
GPIb-IX complex indicates that a defect in the gene for GPV can
cause certain types of Bernard-Soulier syndrome. The
availability of the genomic sequence allows for the detection
of possible alterations in the GPV gene of such patients.

.As used herein the terms "GPV" or "glycoprotein V"
refer to polypeptide sequences at least substantially similar
to GPV sequence disclosed here. The terms also specifically
refer to fragments such as GPVfl as well as the full-length )
protein. Typically polypeptides will consist of from about S50
to about 560 residues, preferably between about 75 and 500,
more preferably between about 100 and about 480 residues. The
GPV sequences of the present invention can be readil? designed
and manufactured utilizing various recombinant DNA techniques
well known to those skilled in the art and described in detail,
below. For example, the chains can vary from the naturally-
occurring sequence at the primary structure level by amino acid
insertions, substitutions, deleﬁions, and the like. These
modifications can be used in a number of combinations to
produce the final modified protein chain.

The amino acid sequence variants of GPV. can be
prepared with various objectives in mind, such as fac111tat1ng
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300 305 310 CGC CTG CG&G TAC TTA GGG GIG
ACT CTG AGC CCG CGG CTG AGC CG CTT 3411 Arg Leu Arg Tyr Leu Gy Val

Thr Leu Ser Pro Arg Leu Ser Ala Leu 315 320

325 - 330 CCG CAG GGC GCC TTC CAG GEC CTT GCC GAG CTC CAG
GIG CTC GCC CTG 3459ProGnGyﬂaPheGnGyLeuGIyGIuLeuGIn
Val Leu Ala Leu 335 340

345 CNE&P%%f%%%i%EDéHH34¥Zb£¥I%£3S3SEfkﬁéﬁbE§£éIEG CTEeCQGdQEEdETC

2287 H SmO QerC:‘lJ. es ay%%efso \J.Séb%&l ngrP]LgdA%ngg&ikeu Le G Lg-lil-G TCC

CTG CCC iz AN Hh&Hp LAt &SEE fifacy, andSSéséhnlhgstheus&w;r@tQ'%m Ser
Leu Arg Ar

578 ot St B S PhdetE lanning  pndBnensic nses The- Hino

3603 Pr acidy sequence Prarientssarecusssllgecpredeternigsed variants et

380 s G ACC
CTG CCT%&&?%E&? natope. The vaE%ants t?ﬁgcggfgggﬁﬁlﬁ&@.@ﬁé‘ggﬁéy\

GIG TIT GGG Hs Asn Gn Leu Gu Thr
Leu pnjhquqg*pq%Ja$ﬁéV§;¥ as jnagyrally occurrlng GPV, such-as the

ability to form complexes with GPIb-IX. However, the variants
and derivatives that are not capable of binding to ligands are
useful nonetheless (a) as a reagent in diagnostic assays for
GPV or antibodies to GPV, (b) as agents for purifying anti-GPV
antibodies from antisera or hybridbma culture supernatants when
insolubilized in accord with known methods, and (c) as
immunégens for raising antibodies to GPV or as immunoassay kit
components so long as at least gne GPV epitope remains active.
In general, modifications of the gene encoding the
GPV may be readily accomplished by a variety of well-known
techniques, such as site-directed mutagenesis (see, Gillman and
Smith, Gene 8:81-97 (1979) and Roberts, S. et al., Nature
328:731-734 (1987), both of which are incorporated herein by
reference). One of ordinary skill will appreciate that the
effect of many mutations is difficult to predict. Thus, most
modifications are evaluated by routine screening in a suitable .
assay for the desired characteristic. For instance, a change
in the immunological character of the GPV can be detected by
competltlve immunoassay with an appropriate antibody. The
effect of a modification on the ability of the GPV to promote
platelet aggregation can be tested using in .vitro assays, well
known to those of skill in the art. Modifications of other
* properties such as redox or thermal stability, hydrophobicity,
susceptibility to proteolysis, or the tendency to aggregate are
all assayed according to standard techniques. _
Insertional variants of the present invention are
those in which one or more amino acid residues are introduced
into a predetermined site in the protein and which displace the
preexisting residues. For instance, insertional variants can
be fusions of heterologous proteins or polypeptides to the
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395 400 405 410 CCC CGG

CTG ACG GAG GIC CTG TTG GGG CAC AAC TCC TGG CCC TGC GAC 3699 Pro Arg
Leu Thr Gu Val Leu Leu Ay H's Asn Ser Trp Arg Cys Asp . 415
420 425 TGI GGC CTG GGG CCC TTC CTG GGG TGG CTG CGG CAG
CAC CTA &&C CTC 3747 Cys Gy LeE4GIy Pro Phe Leu Ay Trp Leu Arg Gn
Hs Leu Ay Leu 430 435 440

GIG T 3795
v Gy s Brodieol KRG PR S PITOR on me s

450 used to facilitake puxd tdeg ofc ease RESFSI GGT GAC GCG

gAG Tq/GC ICDJCG 890 Imuﬁggaﬂia Cus ilois iay Izggon Arodisted iy Qﬁbé&g&c As C%G Al a
u . O . . ) .

Gt GRS oEn it BB OB Y R SRR LRaR ] SR Lo SRR s 10 BT pro A g

Ay Prentedimyoanr impupogeais polypepdridecl iskeddte A cugkeotide

480

Co0 AERETRASIRIER GBLorZhpge immurbipic et s L e A o

Pro Asforeinstanepy PPorpigevantifedies useful in diagnostics or in

purification of GPV by immunoaffinity technigques well known to
‘the skilled artisan. ' ’

Substitutional variants are those in which at least
one residue has been removed and a:different residue inserted
in its place., Non-natural amino aéid (i.e., amino acids not
normally fouﬂa in native proteins), as well as isosteric
analogs (amino acid or otherwise) are also suitable for use in
this invention.

Substantial changes in function or immunological
identity are made by selecting substitute residues that differ
in their effect on the structure of the polypeptide backbone
(e.g., as a sheet or helical conformation), the charge or
hydrophobicity of the molecule at the target site, or the bulk
of the side chain. The substitutions which in general are
expected to prodﬁce the greatest changes in function will be
those in which (a) a hydrophilic residue, e.g., serine or
threonine, is substituted for (or by) a hydrophobic residue,
e.g.- leucine, isoleucine, phenylalanine, valine or alanine;
(b) a cysteine or proline is substituted for kbr by) any other
residue; (c) a residue having an electropositive side chain,
e.g., lysine, arginine, or histidine, is substituted for (or
by) an electronegative residue, é.g., glutamine or aspartine:;
or (d) a residue having a bulky side chain, e.qg.,,
phenylalanine, is substituted for (or by) one not having a side
chain, e.g., glycine.

R Substitutional variants of the subunits also include
variants in which functionally homologous (having at least
about 70% similarity) domains of other proteins are substituted
by routine methods for one or more of the GPV domains. _

Another class of variants are deletional variants.
Deletions are cha;actérized by the removal of one or more am£p9
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495 500 505 GCC CAG CCG GIG ACC ACG G&C
AAA GGI' CAA GAT CAT AGI CCG TTC TGG 3987 Ala G n Pro Val Thr Thr Ay

Lys Ay Gn Asp His Ser Pro Phe Trp 510 515
520 GGG TTT TAT TTT CTG CTT TTA GCT GIT CAG GCC ATG ATC ACC GIG ATC
4035 Gy Phe Tyr Phe Leu Leu Leu Al a VaI G n Ala Met Ile Thr Vval Ile

525 530 15535 ATC GIG TTT GCT ATG ATT AAA
ﬁl"el' % CAﬁdgang Be%%re% tyéﬁ\ tﬁge: sequ 4083be£eet¥g‘x‘lxs hg é‘k%tyine o% Lys
550 AGlotherAlAbLle EEEM@G@STQAEQCMﬁEEh&yﬂuyﬂiﬂﬁliﬂﬁ@ﬁFAEXample in
L300 oS Sk SR psapigsn of g eodRAOCTOUESAGHTGECC
substitutions of potential proteolysis sites, e.g., Arg Arg, is
accomplished by deleting one of the basic residues or
. substituting one by glutaminyl or histidyl residues.

A preferred class of substitutional or deletional
variants are those involving the transmembrane region of the
protein. Inactivation of the transmembrane domain, typically
by deletion or substitution of transmembrane domain
hydroxylation residues, will facilitate recovery and
formulation bx.reduczng its cellular or membrane lipid affinity
and improving its aqueous solubility. Alternatively, the
transmembrane and cytoplasmic domains can be deleted to avoid
the introduction of potentially immunogenic epitopes.
Inactivation of the membrane binding function is accomplished
by deletion of sufficient residues (not necessarily all the
residues) to produce a substantially hydrophilic hydropathy
profile at this site or by substituting with heterologous
residues which accomplish the same result.

A principal advantage of the transmembrane
inactivated GPV is that it may be secreted into the culture
medium of recombinant hosts. This variant is soluble in body
fluids such as blood and does not have an appreciable affinity
for .cell membrane lipids, thus considerably simplifying its
recovery from recombinant cell culture. Deletional variants
typically substantially lack a transmembrane domain and consist
essentially of the effective portion of the extracellular
‘domain of GPV. In some circumstances, the molecule may
comprise sequences from the transmembrane region (up to about
10 amino acids), so long as solubility is not significantly
affected.

' The transmembrane domain may also be substituted by
any amino acid sequence, e;g., a random or predetermined
sequence of about 5 to 50 serine, threonine, lysine, arginine,
glutamine, aépartic acid and like hydrophilic residues, which
altogether exhibit a hydrophilic hydropathy profile. Like the
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49 CCCCTCCCCA CTCCTCCTCT CTTCTTCCTC TTCTCTCTCA CTGCCACGCC TTCCTTTCCC

4251
4311
4371
4431
4491
4551
4611
4671

TCCTCCTCCC CCTCTCCGCT CTGTGCTCTT CATTCTCACG GGCCCGCAAC CCCTCCTCTC
TCTGTCCCCG CCCGTCTCTG GAAACTGAGC TTGACGTTTG TAAACTGTGG TTGCCTGCCT
TCCCAGCTCC ACGCGGTGTG CGCTGACACT GCCGGGGGEGEC TGGACTGTGT TGGACCCATC
CTTGCCCCGC TGTGCCTGGEC TTGGRCCTCTG GTGGAGAGAG GGACCTCTTC AGTGTCTACT
GAGTAAGGGG ACAGCTCCAG GCCGGGGCTG T@BCCTGCAC AGAGTAAGCC GGTAAATGTT
TGTGAAATCA ATGCGTGGAT AAAGGAACAC ATGCCATCCA AGTGATGATG GCTTTTCCTG
cAdehastenaiACEERnrR ted) CVARTRRYST T THhEE Variants Taxe GEIREERAG

into the culture medium of recombinant hosts.

Glycosylation'variants are included within the scope
of this invention. They include variants completely lacking in
glycosylation (unglycosylated) and variants having at least one
less glycosylated site than the native form (deglycosylated) as
well as variants in which the glycosylation has been'changed.
Included are deglycosylated and unglycosylated amino acid
sequence variants, deglycosylated and unglycosylated subunits
having the native, unmodified amino acid sequence. For
example, substitutional or deletional mutagenesis is employed
to eliminatesthe N- or O-linked glycosylation sites of the
subunit, e.d:, the asparagine residue is deleted or-substituted
for by another basic residue such as lysine or histidine.
Alternatively, flanking residues making up the glycosylation
site are substituted or deleted, even though the asparagine
residues remain unchanged, in order to prevent glycosylation by
eliminating the glycosylation recognition site. Additionally,
unglycosylated subunits which have the amino acid sequence of
the native subunits are produced in recombinant prokaryotic
cell culture because prokaryotes are incapable of introducing
glycosylation into polypeptides.

Glycosylation variants are conveniently produced by
selecting appropriate host calls or by .in vitro methods.
Yeast, for example, introduce glycosylation which varies
significantly from that of mammalian systems. Similarly,
mammalian cells from a different species (e.g., hamster,
murine, insect, porcine, bovine or ovine) or tissue than the
GPV source are routinely screened for the ability to introduce
variant glycosylation as characterized for example by elevated
levels of mannose or variant ratios of mannoée, fucose, sialic
acid, and other sugars typically found in mammalian
glycoproteins. In vitro processing of the subunit typically is
accomplished by enzymatic hydrolysis, e.g., neuraminidase
digestion.

The polypeptides of the invention can consist of the
full length GPV or a fragment thereof as described above.
Particularly preferred polypeptides of the invention are those:
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CTCTGTGECC CAGECTGECG TGCAGIGEEC CGTCTCAGIT CACTGCAGCC TCCGCCCTCC
AGGTTCAAGT GATTCTCATG CCTCAGCGIT CTGAGTAGCT GGGATTAGAG GCGTGTGCCA
CTACACCCGG CTAATTTTTG TACTTTTTAA AGTAGAGACG GGCTTTGCCA TATTGGCCTG
GCTGATCTCA AACTCCTGGT CTTGAACTCC TGGCCACAAG TGATCTGCCC GCCTTAGCCT
CCCAAAGTGC TGGGATTACA GGCGCAAGCC ACTACACCTG CCCTCTTCAT CGAATTTTAT
TTGAGAAGTA GAGCTCTTGC CATTTTTTCC CTTGC¥®CAT TTTTCTCACT TTATGICTCT

TARGECAT RS Cf R S A A SRR e AR T A AR r e
AGTGDM!E@héM@EIﬁEEﬁIOsﬁﬁG#GCGEQHTEZEHKHTT CCACTTGCTT TACATCCATG
oo Mg B EARE, S b ST i G e
ATTCTACHReREEFEL'TGFE RRRGEEeRYSNCE G CRrdEeotACrRs\ACRELR R T

< residues in the two sequences is the same when aligned for
maximum correspondence. Optimal alignment of sequences for
comparison may be conducted by the local homology algorithm
Smith and Waterman Adv. Appl. Math. 2:482 (1981), by the
homology alignment algorithm of Needleman and Wunsch J. Mol.
Biol. 48:443 (1970), by the search for similarity method of
Pearson and Lipman Proc. Proc. Natl. Acad. Sci. USA 85:2444
(1988), by computerized implementations of these algorithms
(GAP, BESTFIT, FASTA, and TFASTA in the Wisconsin Genetics
' Software Package, Genetics Computer Group, 575 Science Dr.,
Madison, WI), or by inspection. These references are
incorporated herein by reference.
The percentage of sequence identity between two
sequences is determined by comparing two optimally aligned

4731
4791
4851
4911
4971
5031
5091
5151
5211
5271
5331
5391

of

sequences over a window of comparison of at least 20 positions.

The percentage is ‘calculated by determining the number of
positions at which the identical nucleic acid bass or amino

acid residue occurs in both sequences to yield the number of

matched positions, dividing the number of matched positions
the total number of positions in the window of comparison

by

(i.e., the window size), and multiplying the result by 100 to

yield the percentage of sequence identity.
The term "substantial identity" means that a

polypeptide comprises a sequence that has at least 80% sequence

identity, preferably 90%, more preferably 95% or more, compared
».  to a reference seguence over a comparison window of about 20

residues to about 500 residues - typically about 50 to about

500 residues usually about 250 to. 300 residues. The values
percent identity are determined using the programs above.
Another indication that polypeptide seguences are

of

substantially identical is if one protein is immunologically

reactive with antibodies raised against the other protein.

Thus,, the polypeptides of the invention include polypeptides
1mmunolog1ca11y reactive with antibodies ralsed against GPV.;_
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TTGTTGCTTT AATTGAATGT CTGTGCTTAT GAGAGGCAGT GGTTAAAACA TTTTCTGGCG 5451
AGTTGACAAC TGTGGGTTCA AATCCCAGCT CTACCACTTA CTAACTGCAT GGGACTTTGG 5511
GTAAGACACC TGCTTACATT CTCTAAGCCT TGGTTTCCTG AACCTTAAAA CAGGATAACA 5571
TAGTACCTGC TTCATAGAGT TTTGTGAGAA TTAAAGGCAA TAAAGCATAT AATGACTTAG 5631
CCCAGOGGOC TGCAGACAAT ACATGTTAAT GAATGTTAGC TATTATTACT AAAGATGAGC 5691
%XXQEGTTAXX GTGGCACC‘(I;ACQTGA TTTCTAAAGA AGAGCTHHGA GTTGGTATTT TTCTCTGTGT 5751
T TCTCATACTG GAGGTTACAT TGACAT 5

CTGCGGATGG CCTCAG(% Ef%?@%édx GE% c‘:%&sf%% i@%ﬁ% 53%
g%g&ﬁﬁ%mm&mmmmmww@bmml

T 5991
CACACTOTE TRETRCH Y AR A CEF T %ﬁ%ﬁ%&?ﬁmﬁe 2051
CCTTGTTTorasasTAIscTated TorT ' iciapicriiy AurelTReks T e aterial 6111

which is substantially or essentially free from components
which normally accompany it as found in its native state.

Thus, the binding domain polypeptides of this invention do not
contain materials normally associated with their in -situ
environment, e.g., other proteins from a platelet membrane.
However, even where a protein has been isolated to a homogenous
or dominant band by PAGE, there can be trace contaminants in
the range of 5-10% of native proteln which co-purlfy with the
desired proteln. Isolated polypeptzdes of +this invention do
not contain such endogenous co-purified protein.

Protein pufity or homogeneity may be indicated by a
number of means well known in the art, such as polyacrylamide
gel electrophorééis of a protein sample, followed by
visualization upon staining. For certain purposes high
resolution will be needed and HPLC or a similar means for
purification utilized.

Much of the nomenclature and general laboratory
proce&ures referred to in this applicﬁtion can be found in
Sambrook et. al., Molecular Cloning - A Laboratory Manual (2nd
Ed.), Vol. 1-3, Cold Spring Harbor Laboratory, Cold Spring
Harbor, New York, 1989 or in Berger and Kimmel, Guide to
Molecular Cloning Technigues, Methods in Enzymology 152
(Academic Press, Inc., San Diego, CA). The manuals are
hereinafter referred to as "Sambrook" or "Berger" respectively.

Cloning _
A variety of methods for cloning DNA sequences into
prokaryotic cells are well known in the art. Organisms which
are commonly utilized as hosts for the amplification of a
vector include Escherichia, Bacillus and Streptomyces. The
most common bacterial hosts are various commercially available
strains of E. coli, due to the ease with which the organism may
be cultured and the wealth of information which is available
regarding the cell's life-cycle, genetics, ‘viruses and

.r"‘ -t
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TCAACTCCAT TGAAAAACCC TGCTGGGATT TTAATAGAAC TTACAGCTCA CGCCTGIAAT 6171
CCCAGCACTT TGGGAGGCTG AGGTGEGTGG ATCACAGGTC AGGAGTTTGA GAACAGCTGG 6231
CCAAGATGGT GAAACCCCGTI CTCTACTAAA AATACAAAAA TTAGCTGEGT GCGGTGGCAG 6291.
50 GIGCCTGTAG TCCCAGCTAC TTGGGACACC GAGGCAGGAG AATCACTTGA ACCCGGGAGG
6351 CGGAGGTTGC AGTGAGCCGA GATCGIGCCA CTGCACTCTA GCCTGGEGECGA CAGAGCGAGA
6411 CTCCATCTCA AAAAAAAAGA AAAAGAAAAT TRGCAGTAAAT TTAAAACTAA TTTGGGGAAG

6471

developmental regulation. The vectors most commonly used in

E. coli are those derived from the pBR322 plasmid and those
derived from A or M13 phage, although several vectors unrelated
to any of these are alsc common. The Sambrook and Berger
manuals contains methodology sufficient to direct persons of

- skill through most cloning exercises.

A number of vectors detailed in Sambrook and
elsewhere may be initially cloned into E. coli and then
subsequently transferred into a eukaryotic system without any
neceséity for re-cloning that. part of the vector which is of
interest to the person of skill. Vectors capable of
replication in_both prokaryotic and eukaryotic cells are
generally teried "shuttle vectors" and must contain at a
minimum a eukaryotic and a prokaryotic origin of replication.
Several shuttle vectors are commercially available which
contain polycloning sites, selectable markers for both
bacterial and eukaryotic cells, promoters for both bacterial
and eukaryotic expression of the gene(s) of interest, and
integration sequences for insertion of the vector into the
eukaryotic genome. A few examples of vectors which may be
amplified in bacteria and used for transformation in eukaryotic
cells include the family of P element vectors for Drosophila
melanogaster, a number of SV40-derived vectors for the
transformation of COS cells, adenovirus-derived vectors for
transformation in cells containing the appropriate
tfanscription factor for RNA polymerase III, a variety of BPV-
derived vectors and the YIpS~derived vectors of Saccharomyces
cerevisiae (see Sambrook chapter 16 and Berger chapter 53 for
an overview of different vectors which may be transferred -
between E. coli and eukaryotes). General techniques for
shuttling DNA between prokaryotes and eukaryotes are also
described in Cashion et. al., U.S. patent number 5,017,478 and
Kriegler, Gene Transfer and Expression: A Laboratory Manual,
W.H. Freeman, N.Y., (1990) which are incorporated by reference.

Expression of Recombinant Proteins
Methods for expression of recombinant proteins may be
found in Sambrook chapters 16 and 17. - L
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AATCTGTATT TTTACAATAC CTAGIGITCT TGCCAGIAAG CATGGTTCAT CTTCCCATTT 6531
ATTTACGTCA TTTTAAATCT TTCAGIGATG TTTTAGAATT TTTTTTATAA AAACCTTCAC 6591
TATAAGAACA GAAAACCAAA CACCGCATGT "TCTCACTCAT AGGTGGGAAT TGAACAATGA 6651
GAACACTTGG ACACAGGECG GGGAACGTCA CACGCCTGGA CTGITGEEEG GGTGECTGEG 6711
- AGAGGGATAG TGTTAGGAGA AATACCTAAT GTAAATGACG AGITAATGGT GCAGCCAACC 6771
AACCTGGCAC ATGTATTCAT ATGTAACAAA CCTGCASGTT GTGCACATGT ACCCTAGAAC 6831

LT T MG S AT IS TGS [GTAHIT 00!

TTTCTAABGEtABAAASTIChAASASAGIREBRA GET mwwm‘umswm Asy@ems 7011

TGTAATT TA T T. . 7071
CCTATTA%%A‘%%E&& }%E'?—'IEG%T'I% e:rrATTT CTG TT A%%FA%JI%%% 3“"%%31.
CTGGCTAARACBRREYSEELT SNRFERAGAT IRV RIORST ARSI anstsiensl 7191

modification of the protein, although it is sometimes possible
to engineer the biclogically active fragment of a polypeptide

into an appropriate bacterial expression system, or to use the
bacterial system for generating peptides which may be used for .

" antibody generation. In these prokaryotic hosts, one can make

expression vectors which will typically contain expression
control sequences compatible with ;he host cell (e.g., an
origin of rep}ication)._ In additibn, a variety of well-known
promoters or promoter elements will be present, such as the:
lactose promoter system, a tryptophan (trp) promoter system, a
beta-lactamase promoter system, or a promoter system from phage’
lambda (see Yanofsky, C., 1984, J. Bacteriol., 158:1018-1024
and Herskowitz, I. and Hagen, D., 1980, Ann. Rev. Genet.,
14:399-445). The promoters will typically control expression,
optibnally with an operator sequence, and have ribosome binding
site sequences and similar elements for initiating and
completing transcription and translation.

Methods for expressing large amounts of a protein in
a bacterial cell are often invaluable in determining the
protein's function, or in generating simple methods of ]
purifying a protein, such as by raising antibodies to a protein -
expressed in a bacterial cell for use in an immunopurification
technique for isolation of a protein from a eukaryotic cell.
During purification from E. coli, the expressed polypeptides
may first be denatured and then renatured. This can be
accomplished by solubilizing the bacterially produced proteins
in a chaotropic agent such as guanidine HCl and reducing all
the cysteine residues with a reducing agent such as beta-
mefcaptoethanol. The polypeptides are then renatured, either
by slow dialysis or by gel filtration, U.S. Patent No.
4,511,503. The most common of these techniques is the

" generation of fusion proteins which express a portion of the

protein of interest fused to a known antigen which is not
otherwise present in the bacterial cell (e.g., LacZ in E. -
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GGTTGCAAAG GGTAGGTCTC TAATGITTCA TCAATAAATG TGATGITTCT AGICTGAGIT 7251
TGCTAAGTAT ATTTTAAAAT AATCAGTAAA GITAGATTTT ATCCATTTTT ATCTTAACTA 7311
TTGAGATGCT CATATCATTT TTCTTCTTCA ATGTGITAAA ATGGTGAATA AATTTATAGA 7371
TTTTGGAAAA  GTAAATTCAT TCTTGCATTC CCGAAGTAAA CCAAGCCATG CTATGIGTAT 7431

TTAAAATATA TTGCTGAATT C 7452
(2) | NFORVATI ON FOR SEQ I D NOG 2: 21 (i) SEQUENCE CHARACTERI STI CS
(A) LENGTH 560 ami no acids (B) TYPE: am no acid

(D) TOR@IDY, butefior which apitipokilesCdre PeREiky ;tvailable. Afkery
EESUEIﬁﬁfg§§¥5$€%§ﬂhgf§ﬁ£?hEhNQb%urﬂ¥¥eé£¥bﬁ”ﬂbéﬂ&&é*ﬁlfé%bé& ad¥fnéta Va
he known antlgen, the fusion protein is used to raise ’
antibodies via standard techniques.

Expression of genes in eukaryotic systems may be used
for a number of purposes, including the following: to confirm:
the identity of a cloned gene, to express eukaryotic:genes
which require post-translational modification, to produce large
quantities of proteins which are ordinarily available in small
quantities from naturally-occurring biological sources, to
study the biosynthetic pathway of the gene product, to clarify’
the relationskip between the structure and function of a
protein through mutat;pngl analysis, to properly express
proteins containing introns which prokaryotes cannot process,

- and to identify the gene's promoter elements. When choosing an
expression vector several factors need to be taken into account
including the size of the gene (some packaging viruses may
incorporate only relatively small amounts of DNA), the type of
host cell which is available (some cells such as CHO cells add

. more post-translational modifications than other cells such as
NIH-3T3 célls), whether a permanent transformant or a transient
expression system is desired and the preéence of control
elements in the vector. Eukaryotic expression vectors contain
both prokaryotic origins of replication (generally derived from - .
PBR322) and eukaryotic transcription units which are -
transcribed only in eukaryotes. The eukaryotic transcription.'
unit consists of non-coding sequences and sequences coding for
selectable markers such as thymidine kinase, aminoglycoside
phosphotransferase or dihydrofolate reductase, as well as the
portion of the gene of interest necessary for expression. 1In
general the transcription unit is assembled from well-
characterized viral or eukaryotic genes.

Introduction of the recombinant wvectors into
eukaryotic cells may be achieved by a variety of methods known
in the art, including: calcium phosphate or DEAE-mediated
transfection, polybrene, protoplast fusion, electroporation,
liposomes and direct microinjection.
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Cys
25
Leu
Asn
55
Arg
Ile
85

5 10 15 d@n Pro Phe Pro
Pro Pro Ala Cys Lys Cys Val Phe Arg Asp Al a 20
30 Ala @dn Cys Ser Ay Ay Asp vVal Ala Arg Ile Ser Ala
Gy Leu 35 40 45 Pro Thr
Leu Thr Hs Ile Leu Leu Phe Gy Met Ay Arg Ay Val 50
60 Leu A n Ser Agap Ser Phe Ser Ay Met Thr Val Leu G n
Leu Met 65 70 75 80

Ser Asp Ser Qoumdre Gectots Fabr wammBliafl yephicRhdoBesystgns
include the S¥hian virus svio, pagﬁlloma viruses such as bovine
papilloma virus (BPV) and herpes viruses such as Epstein-Barr
(EBV). Each of these vectors may be used to generate cell
lines which contain multiple copies of the gene of interest.
Call lines with high levels of expression of the introduced
gene may be selected by treating the cells with gradually
increasing amounts of the toxin which the selectable marker
provides resistance against. The DNA unit which is amplified
under selective conditions is variable, but generally includes
a substantial amount of flanking DNA, particularly in stably
transfected lines in which the vector has integrated into the
chromosome. )

The DNA sequences will be expressed in"hosts after
the sequences have been cperably linked to an expression
control sequence. These expression vectors are typically
replicable in the host organisms either as episomes or as an
integral part of the host chromosomal DNA. Commonly, '
expression vectors will contain selection markers, e.g.,
tetracycline or neomycin, to permit detection of those cells
transformed with the desired DNA sequences (see, e.g., U.S.
Patent 4,704,362, which is incorporated herein by reference).

Many standard purification techniques may be used to
purify the gene product from the gene of interest which is
expressed as described“FbOVe. In the present invention which
provides a direct means for antibody generation, it is possible
to use an immunoprecipitation or immunochromatographic method |
in addition to or in conjunction with standard precipitation
and chromatographic methods for purification of GPV or its’
cleavage products, without first generating antibeodies using
prokaryotic fusion proteins.

As indicated above, the vector, e. g., a plasmid,
whlch is used to transform the host cell, preferably contains
DNA sequences to initiate transcription and sequences to
control the translation of the antlgen gene sequence. These
sequences are referred to as expressxon control sequences.

When the host cell is of insect or mammalian origin,
lllustratlve expression control sequences are obtained from the’
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Leu Ile Lys Leu Lys Thr Leu Arg Leu Ser Arg Asn Lys Ile Thr H's

100 105 110 Leu Pro Ay Ala Leu Leu Asp
Lys Met Val Leu Leu Gu A n Leu Phe 115 | 120

125 Leu Asp His Asn Ala Leu Arg Ay Ile Asp G n Asn Met Phe @ n Lys

130 - 135 23140 Leu Val Asn Leu G n Gu Leu
Ala Leu Asn A n Asn An Leu Asp Phe 145 150

555 Loy §5749 prcmoteﬁGQScEQHcBroz ha 5395294 E@%im“'ﬁﬁﬁléﬁw Hy, Asn Leu
ys Leu

175 LeLPISé‘PmE;? hBRORs nVRER - TﬁF -s SGdy 86 8595 sé{f L’e%?’deu"’él they 5

180 metallothiondBh promoter (Naturel2®6:39-42, 1982). The cloning

vector containing the expression control sequences is cleaved
using restriction enzymes and adjusted in size as necessary or

. desirable and ligated with DNA coding for the GPV polypeptlde
by means well known in the art.

As with yeast, when higher animal host cells are
employed, polyadenlyation or transcription terminator sequences

. from known mammalian genes need to be incorporated into the
vector. An example of a terminator -sequence is the
polyadenlyathp sequence from the bovine growth hormone gene.
Sequences for accurate splicing of the transcript may also be
included. An example of a splicing sequence is the VPl intron
from SV40 (Sprague, J. et al., 1983, J. Virol. 45:773-781).

Additionally, gene sequences to control replication
in the host cell may be incorporated into the vector such as
those found in bovine papilloma virus type-vectors.
Saveria-Campo, M., 1985, "Bovine Papilloma virus DNA a

« Eukaryotic Cloning Vector" in DNA Cloning Vol. II a Practical
. Ap?roach Ed. D.M. Glover, IRL Press, Arlington, Virginia
pPpP. 213-238.

The host cells are competent or rendered competent'
for transformation by various means. There are several well-
known methods of introducing DNA into animal cells. These
inclucl.e: calcium phosphate precipit'atrion, fusion of the
recipient cells with bacterial protoplasts containing the DNA,
tréatment of the recipient cells with liposomes containing the
DNA, DEAE dextran, electroporation and micro-injection of the
DNA directly into the cells.

The transformed cells are cultured by means well
known in the art. Biochemical Methods in Cell Culture and
Virology, Kuchler, R.J., Dowden,'Hutchinson and Ross, Inc.,
(1977). The expressed GPV polypeptides are isolated from cells
grown as suspensions or as monolayers. The latter are
recovered by well known mechanical, chemical or enzymatic
means.

e
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Gn Ala Lys Leu Qu Arg Leu Leu Leu H's Ser Asn Arg Leu Val Ser 195

200 205 Leu Asp Ser Ay Leu Leu Asn Ser Leu Gy Ala Leu
Thr Gu Leu A n 210 215 220 Phe Hi s
Arg Asn Hs Ile Arg Ser Ile Ala Pro Ay Ala Phe Asp Arg 225

230 235 240 Leu Pro Asn Leu Ser Ser Leu
Thr Leu Ser Arg Asn HIS Leu Ala Phe 24 245 250
255 Le A bk . _1 | Jnr

260 ) { “Pro Leu Al a
Gu Leu Pro Ay \me L@almepelsiee @f the lnmmn can be 280

285 MdyftNe®idalpy Stepbredlan B Rrild v%&&e‘hr ot rwdg . LeroAr indfdnce
290 2 5 300 Leu Pro Ala Al a ﬁ&a Phe Arg
An LeiPakYPeptiden Aforejrtively phep size can be Syndhgsiad

315 solution or ofR28 solid support in accordance with conventional

' techniques. Various automatic synthesizers are commercially
available and can be used in accordance with known protocols.
'éée, for example, Stewart and Young, Solid Phase Peptide
Synthesis, 2d. ed., Pierce Chemical Co. (1984). The peptides
may be used to generate antibodies using standard methods,
including those methods described in this application.

Alternatively, purified'and isolated GPV may be
treated with:proteolytic enzymes in order to produce GPV
polypeptides. The.GPV protein sequence may be analyzed to
select proteolytic enzymes to be used to generate polypeptides
containing desired regions of the GPV protein. The desired
polypeptides are then purified by using standard techniques for
protein and peptide purification. For a review of standard
techniques see, Methods in Enzymology, "Guide to Protein
Purification", M. Deutscher, ed. . Vol. 182 (1990), pages 619-
626, which is incorporated herein Ey reference. Peptides
generated by this strategy may be used to generate antibodies
using standard methods, including those described in this
application.

Antibody Generation o
The antibodies recognizing polypeptides of the '

pfesent invention are suitable for modification using the

. multitude of technigques available to those skilled in the art
for production and manipulation of various immunéglobulin
molecules. Immunoglobulins are proteins consisting of one or
more polypeptides substantially-encoded by immunogleobulin
genes. The recognized immunoglobulin genes include the kappa,
laﬁbda, alpha, gamma, delta, epsilon and mu constant region
genes, as well as the myriad immunoglobulin variable region
genes. For a discussion of immunoglobulin forms, see e.g.,
Fundamental Immunology, 2d Ed. W.E. Paul ed., Raven Press NY

1989), Huston et al., Proc. Nat. Acad. Sci. USA
( ) , Hus ‘ * This. is the replaceraent sheet
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Val Thr Leu Ser Pro Arg Leu Ser Ala Leu Pro An Ay Ala Phe @n

325 330 335 Ay Leu dy Qu Leu dn Val
Leu Ala Leu His Ser. Asn Ay Leu Thr : 340 345
350 Ala Leu Pro Asp Gy Leu Leu Arg Ay Leu Gy Lys Leu Arg @n Val -

355 360 365 Ser Leu Arg Arg Asn Arg Leu
Arg Ala Leu Pro Arg Ala Leu Phe Arg 25370 375

300 /EatBrteSt yghsf Ista Wb 41, it 14 A Q48 (HORY, OO0

Ay A aarL%Lﬁwlsamgle«guamﬁr Hood ,vAfature 323:15-16 (198F) -

410 As udéd@ herein, "immunoglobulin," "antibody" or
“antibody peptide(s)"™ refers to polyclonal antibodies,
monoclonal antibodies, to an entire immunoglobulin or antibody

_ or any functional fragment of an immunoglobulin molecule which
binds to the target antigen. Examples of such peptides include
complete antibody molecules, antibody fragments, such as Fab,
F(ab'),, complementarity determining regions (CDRs), V; (light
chain variable region), Vy (heavy chain variable region), and
any combination of those or any other functional portion of an
antibody pept;ge.

An ?(ab')z fragment lacks the C-terminal portion of
the heavy chain constant region, and has a molecular weight of
approximately 110 kD. It retains the two antigen binding sites
and the interchain disulfide bonds in the hinge region, but it
does not have the effector functions of an intact IgG molecule.
An F(ab'), fragment may be obtained from an IgG molecule by
proteolytic digestion with pepsin at pH 3.0-3.5 using standard
methods such as those described in Harlow and Lane, Antibodies:
A Laboratory Manual, Cold Spring Harbor Pubs., N.Y. (l1988).

An Fab fragment comprises a light chain and the N-=
terminus portion of the heavy chain to which it is linked by
disulfide bonds. It has a molecular weight of approximately 50
kD and contains a single antigen binding site. Fab fragments
may be obtained from F(ab'), fragmenfs by limited reduction, or
from whole antibody by digestion with_papain in the presence of
reducing agents. (See, Harlow and Lane, supra.)

A multitude of techniques available to those skilled
in the art for productioﬁ and manipulation of wvarious
immunoglobulin molecules can be readily applied to produce
antibodies for use in the present invention. Antibodies which
bind to GPV may be produced by a variety of means. The
production of non-human monoclonal antibodies, e.g., murine,
lagomorpha, equine, etc., is well known and may be accomplished
by, for example, immunizing the animal with a.preparation |
containing cells bearing GPV or isolated GPV molecules.

Antibody- produc;ng cells obtained from the immunized animals _..
This. is the replaeemm sheet
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52

Leu Leu Gy Hs Asn Ser Trp Arg Cys Asp Cys Ay Leu Gy Pro Phe

420 425 430 Leu Ay Trp Leu Arg G n His Leu
Gy Leu Val Ay Ay Au Gu Pro 435 440

445 Pro Arg Cys Ala Ay Pro Ay Ala Hs Ala Gy Leu Pro Leu Trp Ala

450 455 460 Leu Pro Ay Ay Asp Ala Au Cys
Pro Gy Pro Arg Gy Pro Pro Pro. 465 ¢ 470 475
480 Arg Pro Ala Ala Asp Ser Ser Ser Qu Ala Pro Val His Pro Ala Leu

485  are immortali#Péd and screened, of95crébfelr gifst $or Te G u Pro Trp
gig Tr%f@dﬁé%f%g%ék\ggtEEEthahich binds to589V and then - 505

immortalized. For a discussion of general procédures of
monoclonal antibody production see Harlow and Lane, supra.

The generation of human monoclcnal antibodies to a
human antigen is also known in the art. Generation of such
human monoclonal antibodies may be difficult with conventional
techniques. Thus, it may be desirable to isolate DNA sequences
which encode an anti-GPV human monoclonal antibody (or portions
thereof) by screening a DNA library from human B cells -
according to the general protocol outllned by Huse et al.,
Science 246:1275-1281 (1989). The sequences whlch encode the
antibody (or binding fragment) of the desired specificity are
then cloned and amplified. Alternatively, one may transfer the
antigen binding regions of non-human antibodies, e.g., the
F(ab'), or hypervariable regions, to human constant regions
(Fc) or framework regions by recombinant DNA techniques to
produce substantially human molecules. Such methods are
generally known in the art and are described below.

The invention also provides synthetic or recombinant
immunoglobulins, including chimeric immunoglobulins, humanized
antibodies or hybrid antibodies or derivatives of any'of those.
Chimeric immunoglobulins are typically the product of chimeric
DNA, which is recombinant DNA containing genetic material from
more than one eukaryotic species. |

"Chimeric immunoglobulins" or %“chimeric antibodies
refer to those antibodies or antibody peptides wherein one
portion of the peptide has an amino acid sequence that is
derived from, or is homologous to, a corresponding sequence in
an antibody or peptide derived from a first gene source, while
the remaining segment of the chain(s) is homologous to
corresponding sequences of another gene source. For example, a
chimeric antibody peptide may comprise an antibody heavy chain
with a murine variable region and a human constant region. The
two gene sources will typically involve two species, but will
occasionally involve different sources from one species.

Chimeric antibodies or peptides are typically

produced uSLng recombinant molecular and/or cellular : —
' This. is the replasemom sheet -
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Gy Lys Ay An Asp H's Ser Pro Phe Trp Ay Phe Tyr Phe Leu Leu 515

520 525 Leu Ala Val G@n Ala Met Ile Thr Val Ile Ile Val Phe
Ala Met Ile 530 535 . 540 Lys Ile Ay Gn
Leu Phe Arg Lys Leu Ile Arg Gu Arg Ala Leu Ay 545 . 550

555 560 (2) ILNFORMATI ON FOR SEQ I D NO 3: (1)
SEQUENCE CHARACTERI STI CS: (29 LENGTH: 10 base pairs (B)
TYPE: nucleic acid (C) STRANDEDNESS: single (D)

TOPOL®eehniigues. Typicaldy, ssbimmcicDastiRbpdies: heve vBmigkde CAGGATGCAA
10 regions of both light and heavy chains that mimic the variable
regions of antibodies derived from one mammalian species, while
the constant portions are homologous to the sequences in
antibodies derived from a second, different mammalian species.

" Methods for production of such antibodies are well known and
are described in, for example, U.S. Patent No. i,816¢397, and
EP publications 173,494 and 239,400, which are incorporated
herein by reference. . '

The definition of a chimeric immunoglobulin, however,
is not limited to this example. A.éhimeric antibody is any
antibody in which either or both of the heavy or light chains
are composed of combinations of sequences mimicking the
sequences in antibodies of different sources, whether these’
sources are differing classes, differing antigen responses, or
.differing species of origin, and whether or not the fusion
peint is at the variable/constant boundary.

The term "humanized" or "human-like immunoglobulin“
refers to an immunoglobulin comprising a human~like framework
region and a constant region that is substantially homologous
to a human immunoglobulin constant region. Hence, most parts
of a human-like immunoglobulin, except poséibly the CDRs are
substantially homologous to corresbonding parts of oné or more
native human immunoglobulin sequences.

"Hybrid antibody" refers to an antibody wherein each
chain is separately homologous with reference to a mammalian
antibody chain, but the combination represents a novel assembly
so that two different antigens are recognized by the antibody.
In hybrid antibodies, one heavy and light chain pair is
homoldgous to a pair found in an antibody raised against
another epitope. This results in the property of multi-
functional valency, i.e., ability to bind at least two
~different epitopes simultaneously. Such hybrids may, of
course, also be formed using chimeric chains.

_ Immunoglobulins may be fused to functional regions
from other genes (e.g., those encoding enzymes) to produce
fusion proteins (e.g., immunotoxins) havihé novel'properties.

In general, modifications of the genes may be readily P
| Yhis.is ihe replaferment sheet |
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(2) | NFORMATI ON FOR SEQ | D NO 4: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGITH. 10 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: si ngl e (D TORPOLOGY: |inear (xi) SEQUENCE
DESCRI PTION: SEQ I D NG 4: GGEGTGIGEC ' .
10 (2) | NFORVATI ON FOR SEQ | D NO 5: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 9 amino acids ~ (B)2BYPE: amino acid (D)

TCPCLQEN;chgSQYQhed hy(Elnggé%%ﬂg%-ggﬁi-égﬁaﬂ(¥Echniques, such as

site-directed mutagenesis (see, Gillman and Smith, Gene, 8:8197
(1979) and Roberts, S. et al, Nature, 328:731-734 (1987)).

For this invention, an immunoglobulin is specific
for, or reactive with, a GPV molecule if the immunoglobulin
binds GPV as measured or determined by standard antibody-
antigen assays, for example, competitive binding assays,
saturation assays, or standard immunocassays such as.ELISA or
RIA. This definition of specificity applies to single heavy
and/or light chains, CDRs, fusion proteins or fragments of
heavy and/or light chains, that arg”also specific for GPV if
they bind GPV.alone or if, when properly incorporated into
immunoglobulin conformation with complementary variable regions
and constant regions as appropriate, are then capable of
binding GPV. Binding affiniiy is typically represented by the
affinity constant (X,) for equilibrium concentrations of
associated and disassociated cohfigurations, i.e., Xy = [A-
B}/{A][B} where [A], ([B], and (A-B] are the concentrations at
equilibrium of the antibody (A), antigen (B) and antigen -
antibody complex (A-B), respectively. Under physiological
conditions, the affinity constant of a specific immunoglobulin
of the present invention is typically about 103 to about 10712
liters/moie, and preferably about 10°10 liters/mole or more.
One of skill will recognize, however, that binding affinity
between two molecules will be influenced by a number of factors
such as temperature, pH, ionic strength, and the like.

. Compositions of the present invention comprise
immunoglobulins which selectively bind GPV molecules on
platelet cells. The immunoglobulins and pharmaceutical
compositions of this invention are particularly useful for
parenteral administration, i.e., subcutaneous, intramuscular,
or intravenous administration. A number of new drug delivery
approaches are being developed, and the pharmaceutical
compositions of the present invention are suitable for
administration using these new methods, as well. See, Langer,
Science, 249:1527-1533 (1990).

' In one embodiment, the antibodies of the present
invention can be used to target conventional drugs or other ..

This is the raplacéﬁ;ef;t sheet
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(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 5:
53 Asn Ser Trp Arg Cys Asp Cys Gy Leu 1 5 (2)

| NFORMATI ON FOR SEQ | D NO 6: (i) SEQUENCE CHARACTERI STI CS
(A) LENGTH: 13 ami no acids -

29

agents to platelets. By using an antibody to target a drug to
cells bearing GPV, such drugs'can achieve higher concentrations
at sites of platelet aggregation. .The immﬁnoglébulins can be
directly or indirectly coupled to the chemotherapeutic agent.

The antibodies of the present invention may also be
used for diagnostic purposes, such as identifying areas of
platelet aggregation. For diagnostic purposes, the‘éhtibodies
may either be labeled or unlabeled. Unlabeled antibodies can
be used in combination with other labeled antibodies (second
antibodies) that are reactive with the antibody, such as anti-
bodies specific for a particular iﬁmnnoglobulin constant
region. Alternatively, the antibodies can be directly labeled.
A wide varxety of labels may be employed, such as |
radionuclides, fluorescers, enzymes, enzyme substrates, enzyme
cofactors, enzyme inhibitors, ligands (particularly haptens),
etc. Numerous types of immunoassays are available and are well
Xnown to those skilled in the art. '

In diagnostic applications, compositions containing
the immunoglobulins or a cocktail thereof, are administered to
a patient suspected of having a defect in platelet function.
Alternatively, the efficacy of a particular treatment can be
monitored. An amount sufficient to accomplish this is defined
to be a "diagnostically effective dose." In this use, the
precise amounts will depend upon the patient's state of health
and the binding constants for the specific antibodies employed.-

Kits can also be supplied fsr use with the subject
antibodies. Thus, the subject antibody composition of the
present invention may be provided, usually in a lyophilized
form in a container, either alone or in conjunction with
additional antibodies specific for the desired cell type. The
antibodies, which may be conjugated to a label or toxin, or
unconjugated, are included in the kits with buffers, such as
Tris, phosphate, carbonate, etc., stabilizers, biocides, inert
proteins, e.g., serum albumin, or the like, and a set of
instructions for use. Generally, ﬁhese materials will be
present in less than about 5% wt. based on the amount of active
antibody, and usually present in total amount of at least about
0.001% wt. .based agaln on the antibody concentration. i

-
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(B) TYPE: am no acid (D TOPOLOGY: unknown (i) MOLECULE TYPE

pepti de - (1 x) FEATURE: (A) NAME/ KEY: Peptide (B)
LOCATION: 1..13 (D) OTHER | NFORVATI ON: / note= "K5/6 peptide

resi dues 1-13." (xi) SEQUENCE DESCRI PTION: SEQ ID

NO 6: © - Lys Met Val Leu Leu Gu G n Leu Phe Leu Asp H s Asn 1

5 10 (2) | NFORVATI ONFgOR SEQ I D NO 7: (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH: 23 base pairs (B) TYPE: - :

nucl ei cFzeguently, it ALISEHRANDEDNESSlestaginclude an inert extender
or excipient to dllute the active ingredients, where the
excipient may be present in from about 1 to 99% wt. of the
total composition. Where a second antibody capable of binding
to the chimeric antibody is employed in an assay, this will

. usually be present in a separate vial. The second antibody is

typically conjugated to a label and formulated in an ‘analogous
manner with the antibody formulatiqns described above.

ECR y
The use of ECR (Mullis et. al., U.S. Patent No.
4,683,202 (1987)) in the field of molecular blolcgy is well
known. PCR has been adapted for many diverse purposes
including cloning, sequencing, forensics, dlagnostlcs and
cladistic analysis. The technique is detailed in several
general sources which provide adequate guidance to one of skill
to perform the technique, including Sambrock and PCR Protocols:
A Guide to Methods and Applicationa (Innis et. al. eds)
Academic Press Inc. San Diego, CA (1990) (hereinafter "Innis").
| The following PCR protocol is provided as a starting
point for a person of skill, who will readily recognize that it
'~ is usually necessary to optimize reaction conditions, and that
optimization is especially important when the technique yields
inadequata results, or when an essentially repetitive task
utilizing the tedhnique-needs'tb be performed. - In general, a
100 pl reaction contains the following: 1 to 1 x 107 target
molecules (generally about 1 x 105 to 1 2.105 target
molecules); 1lpmol-100pmol of each'primer (generally about
20pmol), the primer having a T, of from about 30°C to about
70°C (preferably_greatar than about 50°C) 20mM Tris-Hcl (pH
approximately 8.3 at 20°C); 0.2mM- 5mM Mquz.(generally about
1.5 mM MgCl,; occasionally it may be helpful to substitute some
of the MgCl, with MnCl,); 25mM KCl: 0.05% Tween 20; 100ug
autoclaved gelatin or nuclease-free_bovine serum albumin; 5-
200uM of each ANTP (generally about 5S0uM of each ANTP), and
from 0.25 to 5 units (generally about 2 qnits) of tag DNA
polymerase. Many practitioners prefer to add an oil phase on
top of the aqueous phase to prevent evaporatlon of the reactisn”

This_is the :eplaremw* sheet
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(D) TOPOLOGY: |i near (i x) FEATURE: (A) NAME/ KEY:

m sc_feature (B) LOCATION: 1..23 (D) OTHER | NFORVATI ON
/ standard nane= "Priner 1 (+)" / note- "di.gonucl eotide
primer used for the PCR anplification of platelet GPV."
(xi) SEQUENCE DESCRI PTION: SEQ ID NO 7: GARCARCTGT TYCTSGAYCA YAA

23 (2) | NFORVATI ON FOR SEQ I D NG 8: (i) SEQUENCE CHARACTERI STI CS
(A) LENGTH 12 am no acids (B) +¥PE: “amino acid (D)

TOPOLOGY 3y AW o {rtdv ok ECHRErL{RE 1 e Ridhffonents £rom being

distributed unevenly in the reaction tube upon heating. The
reaction mixture is cycled through 15-65 (usually 20-35) of the
following temperature variations (generally using a
commercially available thermal cycler, occasionally performed
by hand with 3 temperature baths): "denaturation" a§'96°c for
.25 min, (on the first cycle it is often better to leave the
reaction mixture at 96°C for 1-5 minutes), "primer annealing"
at a temperature about 5°C to 10°C lower than the calculated T,
for 30 seconds, “primer extension" at 72°C for 1-3 minutes
depending on the length of the target sequence to be amplified.
Ccycling is generally concluded with a final 72°C extension for
about 5 minutes and the reaction is stopped by chilling the
reactants to about 4°C and/or by the addition of EDTA in an
amount approximately 8-fold greater than the quantity of MgCl,
plus MnCl, plus any other divalent cation in the mixture.

- Once the complete sequence of a gene is known, it is
entirely straightforward to design PCR experiments to detect
the presence of abnormalities in the structure of ﬁhe gene in
individuai organisms. After performing PCR on the individual's
DNA or cDNA using primérs designed from the known GPV gene
sequence, the presence of gross defects in the gene or the
gene's cDNA may be ascertained by standard agarose gel
electrophoresis of restriction endonuclease-digested fragments
of the DNA or cDNA. If desirable, all of the structural
elements of a defective gene may be deterﬁined, either by
direct sequencing of the PCR product, or by subcloning the PCR
product into a sequencing vector for sequencing by standard
méthodologies: commercially available sequencing kits from a
variety of sources are available for the sequencing of either
PCR-generated or cloned DNA. 1In the present invention, the GPV
gene may be examined in patients in order to diagnose Bernard-

. Soulier syndrome, or in order to determine any genetic
predisposition towards the Bernard-sSoulier syndrome in persons
which may be-at risk for the disease. The ability to detect
genetic diseases in utero using PCR amplification of DNA from a
developing fetus is also known in the art and it will be -
possible to detect abnormalities in the GPV gené using standé;a.
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(i x) FEATURE: (A) NAME/ KEY: Pepti de (B) LOCATION: 1..12
(D) OTHER | NFORMATI ON: / note= "K5/6 peptide residues

13-24." : 54 (-xi)
SEQUENCE DESCRI PTION: SEQ | D NO 8: Asn Ala Leu Arg Gy Ile Asp @ n Asn
Met Phe dn 1 5 10 ’

32

PCR methodologies. 1In addition, the GPV gene is a specific
marker for cells of the megakaryocytic lineage and is generally

useful as a morphological marker for tracking platelet
development. )

Southern Analvsis and Northern Analvsis .

Southern analysis of genomic DNA and northern
analysis of RNA using a cloned probe are basic to the art of
molecular biology. Sambrook provides adeqtate guidance to
perform most commonly used Southern and northern techniques
including analysis of genomic DNA, mRNA and cDNA. The present

_invention proéides an array of probes that may be constructed
from the GPV.gene'for use in Southern analysis. These include
synthetic oligonucleotide probes generated from the sequence
of any region of the GPV gene, probes generated from cleavage
products of the cloned gene using random-primer or terminal
phosphate labeling methods and several other methéds known to
persons of skill. The probes may be used for a variety of
purposes including isolation of homologous genes from other
speciés by screening genomic or expression libraries or
performing PCR, the identification of restriction fragment
length polymorphism and the identification of tissues which
‘express the GPV gene using in situ or northern analysis.

Pharmaceutical Composition and Therapeutic uses of GPV
The recombinant proteins of the present invention may
be used to boost the level of GPV and its cleavage products in
a patient which exhibits a lower than normal level of the. GPV
or GPVfl, or at a specific site such as a wound in a patient
with normal clotting. The pharmaceutical compositions of the
GPV gene are intended for parenteral, oral, topical, or local
administration. For the pharmaceutical compositions which are
administered parenterally (e.g., intravenously, subcutaneously,
intradermallf, or intramuscularly), the invention provides
compositions for parenteral administration that comprise a
solution of the GPV polypeptide isolated from an expression
system as described above dissolved or suspended in an =
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(2) | NFORMATI ON FOR SEQ | D NO 9: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH. 32 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: si ngl e (D) TOPOLOGY: .li near (i x) FEATURE
(A) NAMVE/ KEY: nisc_feature (B) LOCATION:. 1..32 (D)
OTHER | NFORMATI ON: / standard nane= "Prinmer 2 (+)" / not e=
"Prinmer used for the PCR anplificati od=3of platel et GPV."
() SREbtmPe kel Neattrer A Vapi e ot iuants GEFOECEPSD

NO. 10:be usedji #.SEQURACEIGHARATEZRIGWS®r, 0.4% saline, 0.3%
glycine, hyaluronic acid and the like. These compositions may
be sterilized by conventional, well known sterilization
techniques, or may be sterile filtered. The fesulting agueous
solutions may be packaged for use as is, or lyophilized, the
lyophilized preparation being combined with a sterile solution
prior to administration. The compositions may contain
pharmaceutically acceptable auxiliary substances as required to
approximate physiological ‘conditions, such as pH adjusting and
buffering agents, tonicity adjustihg agents, wetting agents and
the like, for. example, sodium acetate, sodium lactate, sodiunm
chloride, potassium chloride, calcium chloride, sorbitan
monolaurate, triethanolamine oleate, etc. For solid
compositions, conventional nontoxic solid carriers may be used
which include, for example, pharmaceutical grades of mannitol,
lactose, starch, magnesium stearate, sodium, saccharin, talcum,
cellulose, glucose, sucfose, magnesium carbonate, and the like.

For oral administration, a pharmaceutically
acceptable nontoxic composition is formed by incorporatihq any
of the normally employed excipients, such as those carriers
previously listed, and generally 10-95% of active ingredient
eﬁd here preferably at a concentration of 25%-75%. '

For aerosol administration, the GPV polypeptide(s)
are preferably supplied in finely divided form along with a
surfactant and propellant. The surfactant must be nontoxic,
and preferably soluble in the propellant. Representative of
such agents are the esters or partial esters of fatty acids
containing from 6 to 22 carbon atoms, such as caproic,
octanoic, lauric, palmitic, stearic, linoleic, linolenic,
olesteric and oleic acids with an aliphatic polyhydric alcohol
or its cyclic .anhydride. Mixed esters, such as mixed or
natural glycerides may be employed. A carrier can alsc be
included, as desired, as with, e.g., lecithin for intranasal
delivery.

_ For topical administration, e.g., to a wound, the GPV
.gelypeptides may be administered in an aqueous solution as
described above, or may be applied in a salve composed of nomp—:
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(A) LENGTH: 10 am no aci ds (B) TYPE-~ am no acid (D)

TOPOLOGY: unknown (ii1) MOLECULE TYPE:. peptide (i x) FEATURE

(A) NAME/ KEY: Peptide (B) LOCATION:. 1..10 (D) OTHER
| NFORMVATI ON: / note= "K5/ 6 peptide residues 21-30."

(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 10: ~ Asn Met Phe @n Lys Leu Va
Asn Leu G n 1 5 ' . 10 (2) | NFORMATI ON
FOR SEQ ID NO | I: (1) SEQUENCE CHARACTERISTICS (A

LENGTH: £dxhaseaptiting agents suciB)asl@dnipleteky polymerized
polyacrylamide, or long-chain esters or partial esters of fatty
acids as described above. Additionally, the solution or salve
may be applied to bandages in standard wound-dressings.

In therapeutic applications, GPV polypeptides are
administered to a patient in an amount sufficient to affect
platelet aggregation, an amount which constitutes a v
"therapeutically effective dose." Amounts gffective for this
use will depend on several factors including the particular
polypeptide, the manner of administration, the weight and
general state of health of the patient, the presence of other
blood disordex’s in the patient, the presence or severity of a
wound and the judgment of the prescribing physician. This will
'typically be between about 1 pg/kg and about 100 mg/kg,
preferably about 3Img/kg to about 15 mg/kg.

Gene era

Strategies for gene therapy are reviewed in
Friedmann, Science 244:1275 (1989), which is incorporated
herein by reference. .

Delivery of the polynucleotide of lnterest may be
accomplished in vivo by admlnlsterlng the therapy vector to an
individual patient, typically by systemic administration (e.g.,
intravenous, intraperitoneal, intramuscular, subdermal, or
intracranial infusion). Alternatively, the vector may be used
to deliver pdlynuéleotides to cells ex vivo such as cells
explanted from an individual patient or universal donor
hematopoietic stem cells, followed by reimplantation of the
cells into a patient, usually after selection for cells which
have incorporated the gene for the polynucleotide.

The vector may be used for gene therapy to treat
cqhgenital genetic diseases, acquired genetic diseases (e.g.,
cancer), viral diseases or to modify the genome of selected
types of cells of a patient for any therapeutic benefit. A
treatable disorder using the GPV gene of the present invention
is the Bernard-Soulier syndrome. Polynu;lectides'whiéh reverse
or suppress the neoplastiﬁ phenotype (e.g. antisense inhibition
of defectlve GPV expression) may be used to treat defectlve GPV
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(C) STRANDEDNESS: single (D TOPOLOGY: |inear (1x)

FEATURE: (A) NAME/ KEY: m sc_feature (B) LOCATI ON:
1..27 (D) OTHER | NFORMATI ON: / standard_name= "Prinmer 3(-)"
/note= "Priner used for the PCR anplification of pl at el et
GPV. " 55 (xi) SEQUENCE

DESCRIPTION: SEQ ID NO | I: 3s

expression as well as engineering the normal GPV.gene_into
patients.

The following examples are offered 'by way of
illustration, not limitation.

EXAMPLES ,

The following examples are offered by way of
illustration and do not limit the claims. It will be apparent
to one of skill that many of the experimental parameters may be
altered. . '

Materials: The following applies to materials used
in the Examplés below: Restriction endonucleases, modifying
enzymes, and?;he M13 cloning vector were purchased from
Boehringer, Mannheim, Germany. The pBluescript KSII vector was
obtained from Stratagene, San Diego, CA. The Gene Clean II kit
was from Bio 101, La Jolla, CA. Radiolabeled nucleotides,
Hybond N* membranes and Hyperfilm X-ray films were obtained
from Amersham Corp., Les Ulis, France. Nitrocellulose
membranes were from Schleicher and Schuell, Ecguevilly, France.
Synthese Oligonucleotides were obtained from. the Service de
Synthase des oligonucleotides, INSERM U 184, LGME, Strasbourg,
France or synthesized on a Beckmann Oligo 1000 oligonucleotide
synthesizer (Beckmann, Gagny, France). All reagents were
molecular biology grade.

EXAMPLE 1
cDNA Cloning of Human Platelet Glycoprotein V via
PCR Amplification of Platelet and Hegﬁka;xocxte'cDNA
In order to clone the cDNA encoding glycoprotein v
via PCR, a series of degenerate primers were designed based on
published partial peptide sequences (Shimomura, et. al., Blood
75:2349-2356 (1990)) obtained from purified platelet GPV.
Fresh human'platelets were isolated and platelet total RNA was
prepared acco:ding to previously described procedures (Lanza
et. al., J. Clin. Invest. 89:1995-2004 (1992) and Wicki et.
al., Thromb. Haemostas 61:448-453).  Megakaryocyte RNA kindly
provided by Dr. Nelly Kieffer, Laboratoire Franco-
Luxembourgeois de Recherche Biomedicale, Luxembourg, was from .d _
g This is the replacemen sheet
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GITACAAAGIC TTTGACCAAT TGGACGT 27

(2) I NFORVATI ON FOR SEQ I D NO 12: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 11 am no acids (B) TYPE: am no acid (D)
TOPOLOGY: unknown (ii) MOLECULE TYPE: peptide (i x) FEATURE

(A NAME/ KEY: Peptide (B) LOCATION: 1..11 (D OTHER

| NFORMATI ON: / note= "K5/ 6 peptide resigdues 31-41," '
(xi) SEQUENCE DESCRI PTION: SEQ I D NO 12: G u Leu Ala Leu Asn A n Asn

A n LPatAsptpisuffering from megakaribblastlc leukemia. 1Blatelet or
megakaryocyte polya®™ RNA was used to synthesize cDNA with a
commercial kit (Boehringef Mannheim). First strand synthesis
was performed by priming with oligo dT or by priming thh
degenerate or exact primers specific for GPV and extending with

20 units of M-MLV reverse transcriptase (Gibco-BRL, Cergy
Pontoise, France). Approximately 25 ng of platelet'of
megakaryocyte cDNA was used in the PCR amplification reaction
using -a Gene Amp DNA amplification reaction kit (Perkin-Elmer
Cetus, St. Quentin, France), a 0.2 uM concentration of each
nucleotide primer, and 1 unit of Ta§ polymerase. The cDNA was
denatured at $4°C for 4 min, and amplification was performed
for 30 cycles with extension at 72°C for 2 min, denaturation at
94°C for 1 min, and primer annealing between 45 to 60°C for 1
min depending on the primers used. Degenerate primers 1 and 4
based on. peptide sequence K5/6 ‘and running on opposite strands
were used successfully to amplify a 108 bp fragment (fragment
i) from oligo dT primed platelet cDNA. Sequence analysis
revealed that the cDNA fragment contained within primers 1 and
4 coded for a 20 amino acid peptide correspcndlng exactly to
the publlshed peptide sequence (amino acid residues 13 to 33).
This demonstrated that the amplified fragment corresponded to
GPV cDNA. In order to obtain additional cDNA sequence, exact
oligonucleotide primers were generated in the (=) strand
(primer 3) and in the (+) strand (primer 2) orientation. Aan
additional 150 bp cDNA fragment (fragment ii) was obtained
using primer 3 and degenerate primexr S based on the M6 peptide
sequence. Following PCR, 10 pl of the ampllflcatlon mixture
was analyzed on a 1 to 2% agarose gel.

Rapid amplification of cDNA ends (RACE) was used to
extend the sequence in the 5'~ and 3'~direction (Frohman, et.
al., Proc Natl. Acad. Sci. USA. §§:89§8-9002 (1988)). Using
the 3'!'-RACE procedure two additional overlapping fragments (iii

- and iv) covering 703bp of cDNA were obtained in the 3'-
direction. For the 3'-RACE, 25 ng of cDNA were subjected to a
first round of PCR with the Adaptor-dTI7 primer and (+) strand
primer 2 or 6, followed by a second PCR with the adaptor and

primer 2 (SEQ ID.NOs. 8 -~ 9) or 6 (SEQ ID.NO. 16) (see Table.l.’
Thsistheweomsemertynmt
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(2) | NFORMATI ON FOR SEQ | D NO 13: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH 21 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: si ngl e (D) TOPOLOGY: |i near (i x) FEATURE
(A) NAME/ KEY: msc_feature (B) LOCATION: 1. 21 (D)
OTHER | NFORMATI ON: /st andard nane= "Primer 4 (-)" / not e=
"Primer used for the PCR anplification a@f7 pl atel et GPV."

(xi) SEQUENCE DESCRI PTION: SEQ ID NO 13: TTRGTYTTRG TYGASCTRAA R
21 (2) EMRORMAZSCNiPGROSEQA MMNOprimers). The 5'-RACE procedure using

(-) strand primers 7 and 8 generated two more fragments of 260
and 150 bp (v and vi) in the 5'-direction. For the 5'-RACE,
CDNA was prepared from 1 ug of RNA using a (-) strand specific

- primer and was dG-tailed by incubation with 5 pM DGTP and 50
units of terminal transferase (Boehringer Mannheim) at 37°C for
10 min in the buffer supplied by the manufacturer. After
phenol-chloroform extraction, the reaction mixture was dialyzed
over a Centricon 30 column (Amicon, Beverly, MA) and used in
the PCR reaction. A first round of PCR was performed with the
Adaptor-dCl2 primer and primers 7 or 8 followed by a second
round of PCR -with the adaptor alone and primers 7 or 8.

The positive fragments obtained from regular PCR or
from the RACE approach were end-cleaved with restriction
enzymes (usually Eco RI and Sal I), isolated by electrophoresis

on Sea Plagque agarose (FMC Bioproducts, Rockland, ME), purified

- using the Gene Clean II kit, and subcloned into the M13 or
pBluescript vectors. The inserts were sequenced using the
Sequenase kit (United States Biochemical Corp., Cleveland, OH)

- with DATP 5'c-[35s]-thiophosphate. All the fragments obtained
by the PCR approach were analyzed by sequencing on both strands
and their identity to GPV was assessed by comparison to the
published GPV partial sequences.

Using the strategy described above we were able to
assemble 1,199 bp of GPV cDNA from 6 fragments amplified from
piételet mMRNA. Sequence analysis revealed the presence of 31
bp of 5' untranslated sequence followed by a 1,168 bp open

reading frame starting with a methionine and coding for a total
of 389 amino acids.

EXAMPLE 2 |

Southern Analvsis of Human Chromosomal DNA

In order to determine the complexity of the human GPV
gene, a Southern blot analysis was performed under high
stringency on human chromosomal DNA using a 748 bp cDNA probe
corresponding to the coding region. High molecular weight
human leukocyte DNA was digested to completion with restriction
endonucleases and subjected to electrophoresis on 0.7% agarogse
' This is the roplacem‘ent sheet
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(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 7 anino acids

(B) TYPE: am no acid (D) TOPOLOGY: unknown (i1) MOLECULE
TYPE: pepci de (i x) FEATURE: (A) NAME/ KEY: Pepci de
(B) LOCATION:. 1..7 (D) OTHER | NFORMATI ON: /note= "Mo pepti de
resi dues 1-7."

38

gels. The fragments were transferred to a Hybond N7 hylgn
membrane and were hybridized to a 748 bp 32p-labelled GPV cDNA
fragment at 45°C overnight. The hybridizatioh buffer was 50%
(v/v) formamide, 0.9 M NaCl, SOmM NaH,PO,, 2 mM EDTA, 1% (w/v)
SDs, 5% (w/v) dextran sulfate, 0.02% (w/v)

- polyvinylpyrrolidone, 0.02% (w/v) Ficoll 400, and 50 pg/ml
salmon sperm DNA. Membranes were washed in 0.5X SSC, 1% (w/v)
SDS at 60°C and autoradiographed.

Single positive bands of approximately 5 kb, 3.5 kb,
and 12 kb were observed when the DNA_was cut with Eco RI, Bam
HI, and Bgl II restriction endonucleases, respectively
(Figure 4). Analysis of additional individuals revealed an
extra polymofbhic Bgl II band of 3.4 kb. This simple

hybridization pattern was suggestive of a single copy gene of
low complexity.

EXAMPLE 3 .
Northern Analysis of Platelet mRNA

In order to determine the size of the platelet GPV
mRNA, Northern blot analysis was performed on human total
platelet RNA using a 748 bp cDNA probe corresponding to the
coding region (Figure 3). Total RNA (10 pg) from platelets
(leukocyte contaminatién <1o‘7) or monocytes was
electrophoresed on 1% formaldehyde-agarose gel, and transferred
to a Zetaprobe (Biorad) membrane. A 748'bp GPV cDNA probe (S50
ng) was labelled with [o-3?P]-dCTP using the random prime
labelling method and cleaned on a Nick column (Pharmacia)
(incorporation [0-32P]-dCTP was 71%) . The hybridization
conditions were 0.5 M NaH,PO,, pH 7.2, 1mM EDTA, and 7% SDsS at
§5°C. _ _

Analysis of the gel revealed a single transcript of
approximately 4.5 kb. A partially degraded RNA revealed a more

complex pattern. A transcript of less than 2 kb was also
revealed with monocyte RNA. '

This is the replacement sheet
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56 (xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 14: Met Ile Ser Asp Ser

Hs Ile 1 5 (2) I NFORVATI ON FOR SEQ I D NO 15: (1)
SEQUENCE CHARACTERI STI CS: (A) LENGTH: 20 base pairs : (B)
TYPE: nucleic acid (C) STRANDEDNESS: single : (D)
TOPOLOGY: | i near (i x) FEATURE: (A) NAME/ KEY: m sc_feature
(B) LOCATION: 1..20 (D) OTHER | NFORVATI ON: /st andar d_nane=
"Primer 5 (+)" “/note= "Priner used for the PCR
anplification of . Pkakptet 4 GPV. "

Isolation and Characterization of GPV Genomic Clones

With the 748 bp fragment as a probe 15 genomic clones
were isolated from a human fibroblast genomic library in the
phage AFix vector. Approximately 8 x 105 recombinants of a
human commercial genomic library in the AFix vector
(Stratagene) were plated on E. coli LE392, transferred to
nitrocellulose membranes, and probed with a 748 bp 32p labelled
GPV cDNA fragment. The hybridization conditions were 50% (v/v)
formamide, 5X SSC, 0.1% (w/v) SDS, SX Denhardt's medium, and
0.1 mg/ml salraon sperm DNA at 42°C overnight. The filters
were washed ih 0.1X SSC, 0.05% (w/v) SDS at 56°C, dried and
exposed for autoradiography. Positive clones were subjected to
two additional rounds of screening in order to obtain isolated
clones. Phage DNA was purified using the liquid lysis
procedure. The DNA was digested with EcoRI, separated on a
0.7% agarocse gal, transferred to nitrocellulose, and hybridized
to the 32p-labelled GPV cDNA fragment to localize exon
containing fragments. The positive fragments were subcloned
into the pBluescript vector for further restriction enzyme
analysis, and finally subcloned into the M13 sequencing vector.
After characterization by restriction endonuclease mapping and
Southern blot analysis, clone GSa was chosen for further
subcloning, restriction enzyme analysis, and nucleotide
sequencing. ' '

A 7.5 kb portion of the G5a clone, shown in Figure 1
with a partial restriction map, was entirely sequenced on both
strands. Comparison with the cDNA sequence obtained by PCR
revealed that the 7.5 kb genomic fragment contained the entire
1,198 bp cDNA sequence in two exons (Figure SA (SEQ.ID.NO. 1))
separated by a 958 bp intron. Exon 1 contained 29 bp of 5'-
untranslated region and exon 2 was composed of 2 bp of 5'- |
untranslated sequence and 1,168 bp of coding sequence obtained
by PCR. Exon 2 contained an additional 512 bp of coding
sequence before reaching a TAA stop codon. .

The sequence immediately adjacent to the S'-end of
the cDNA (exon 1) wgs.examined for the éresence of cis- :
regulatcry=elementsﬁ The analysis revealed the presence ofjif

This_is the replacement sheet =
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(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 15: ATGATCTSCG AYWSCCAYAT

20 (2) | NFORVATI ON FOR SEQ I D NGO 16: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH 21 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: si ngl e (D TOPOLOGY: |inear (i x) FEATURE
(A) NAME/ KEY: m sc_feature (B) LOCATION: 1..21 (D)
OTHER | NFORMATI-ON: /st andard_nane= "Pri4®%r 6 (+)" / not e=
"Primer used for the PCR a fication of - p I

(x1 ) " SEeSENencBLYBARPT FOteTash HIF 1SR SORaTTe 60T RACRER

21 (5'—TATATA-3'), characterlstlc of RNA polymerase II transcribed

genes, but did not reveal a consensus sequence for a CAAT box.
The TATA box was followed 31 bp downstream by a putative Cap
site. An additional sequence (TATAT) with similarity to the

- TATA box consensus was found at position 1,199. A S'-;AGATA—3'
and a 5'-AGATAG-3' sequence with similarity to the consensus
51— (AT)GATA(AG)-3' motif for a GATA-1 binding site (Faisst and
Mayer Nucleic Acids Research 20:3-26 (1992)) were located at
position 1,285 and 1,321 respectlvely. The GATA motif has been
found in the promoters and enhancers- ‘of all characterlzed
erythroid and @egakaryocyte specific genes. Other motifs for
cis-acting eléﬁents include Ets-1 cis-acting sequences at
positions 471 (5'-CAGGAAGT-3'), 493 (5'-GAGGAAGC-3'), 897 (5t'-
GCATCCTG-3', inverse), 1,178 (S'-ACTTCCC-3', inverse) and,
1,365 (5'-CAGGATGCAA-3') (SEQ.ID.NO 3) (consensus sequence:
5'=(GC) (AC)GGA(AT)G(TC)), and a Spl putative binding site at
position 1,142 (5'-GGGGTGTGGC-3') (SEQ.ID.NO. 4), (consensus
sequence: 5°'-(GT) (GA)GGCG(GT) (GA)(CT)~3*'). A putative TPA
responsive element (TRE) (5'-TGACTGACT-3') was found at position
68. Analysis of 3,348 bp of genomic sequence 3'- of the TAA
termination site revealed the presence of putative
polyadenylation AATAAA sites at positions, 5,610, 6,966, 7,224,
and 7,358. Two Alu repetitive sequences (Schmid and Jelinek
Science g;§:1065-1670 (19825 were locatgd at positions 598-896,
and 6,133-6,440.

Nucleotide sequence comparison and assembly was

performed using the PC Gene software developed by
Intelligenetics Inc., Palo Alto, CA.

EXAMPLE S5

Determination of The Primary Amino Acid Structure of GPV

' The amino acid sequence of GPV as deduced from its
cDNA and genomic Sequences is shown in Figure SA (SEQ.ID.NO.
2). GPV was found to be composed of 560 amino acids, including.
a putative 16 amino acid signal peptide, and a putative C- '
terminal 25 amino acid transmembrane domain. Between the
signal peptlde and the transmembrane domain, is a sequence of -

This is the replacemeni shest



(2) | NFORMATI ON FOR SEQ I D NO 17: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH. 21 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: si ngl e (D) TOPOLOGY: |i near (i x) FEATURE
(A) NAME/ KEY: msc_feature (B) LOCATION 1..21 (D)
OTHER | NFORMATI ON: / standard_nane= "Pringr 7 (-)" / not e=
"Primer used for the PCR anplification of . pl atel et GPV."

503 amino acids containing eight potential N-glycosylation:
sites (NXS, NXT) and eight cysteine residues. The putative
transmembrane domain is followed by a 16 residue hydrophilic
segment. The carboxy region of the transmembrane domain
contains basic residues which are typically found on the
cytoplasmic side of the integral membrane proteins (Sabatini
et. al., J. Cell. Biol. 92:1-22 (1982)). These features
suggest that GPV is a type I integral membrane protein with
most of its polypeptide chain located outside the call

(Figure 8). The predicted molecular weight of the GPV
polypeptide after removal of the signal peptide is 59,276 Da.
Assuming a we}ght of 2,500 Da per ocligosaccharide moiety, the
addition of €ight N-linked carbohydrates to the GPV polypeptide
backbone would bring the weight to 79,276 Da, close to the
reported 82 kDa apparent molecular weight estimated by SDS-PAGE
analysis (Berndt and Phillips J. Biol. Chem. 256:59-65 (1981);
Shimomura et. al., Blood 77:2349-2356 (1990); Zafar and Walz
Thromb. Res. 53:31-44 (1989)).

Analysis of the GPV extracellular sequence revealed
the presence of 15 leucine-rich tandem repeats of 24 amino
acids (Figure 6) (SEQ.ID.NOs. 22-36). These repeats are very-
similar to repeats found in platelet GPIba, GPIbS, and GPIX,
and to the 24 amino acid consensus sequence based on the
repeats found -in other members of the LRG family (SEQ.ID.NO.
37).. The last GPV Leu-rich repeat (SEQ.ID.NO. 36) is flanked
on its C-terminal side by a sequence (NSWRCDCGL) (SEQ.ID.NO. 5)
similar to sequences described at the C-terminal end of Leu-
rich domains in other members of the LRG family (Hickey et.
al., Proc. Natl. Acad. Sci. USA 86:6773-6777 (1989)). _

Thrombin-induced cleavage of GPV results in the
generatidn of a soluble fragment (GPVfl) of approximately 69
kDa. At position 476-477 a sequence was found containing an RG
dipeptide which represents a potential cleavage site for
thrombin (Stubbs and Bode Thromb. Res. §9:1-58 (1993)).
Proteolytic cleavage at this RG site would cause a 67,613 Da
loss in the molecular weight of GPV. Comparison of the
sequence flanking the RG site to sequences of other known
thrombin substrates revealed significant homology to the Ax and
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57 (xi) SEQUENCE DESCRI PTION: SEQ ID NO 17: TATCAGGTCA CTGAAGGTGC C
21 (2) | NFORVATI ON FOR SEQ I D NGO 18: (i) SEQUENCE CHARACTERI STI CS
(A) LENGTH 1|8 base pairs (B) TYPE: nucleic acid _ (O
STRANDEDNESS: si ngl e (D TOPOLOGY: |inear (i x) FEATURE
(A) NAME/ KEY: m sc_feature (B) LOCATION: 1..18 (D)
OTHER | NFORVATI ON: /st andard_nane= "Prigger 8 (-)" / not e=
"Prinmer used for the PCR anplification of pl atel et GPV."

BB chain of human fibrinogen, to human plasma FXIII, and to
human chorionic gonatropin f-subunit (Figure 7) (SEQ.ID.NOs.
38-43). Amino acid sequence cémparison and assembly was
performed using the PC Gene software developed by
Intelligenetics Inc., Palo Alto, CA.

' The new N-terminal sequence revealed by the potential
cleavage site matched that of the Thl peptide obtained after N-
terminal sequencing of thrombin-cleaved platelet GPV (Shimomura
et. al., .Blood 75:2349-2356 (1990): Roth et. al., Biochem.
Biophys. Res. Commun. 170:152-161 (1990)). Inspection ‘of the
sequence surrounding the RG dipeptide did not reveal a cluster
of negatively .charged residues which are known to be
responsible f;r the interaction of thrombin with the newly
cloned thrombin receptor (Vu et. al., Cell 64:1057-1068 (1991))
or like those in GPIba, another thrombin-~-binding membrane

glycoprotein (Lopez et. al., Proc. Natl. Acad. Sci. USA
85:2135-2139 (1988).

_ EXAMPLE 6
Determination of the Cellular Distribution of
Human Platelet Glvcoprotein v _message via RT-PCR

The cellular distribution of GPV mRNA was assessed
using the sensitive RT-PCR amplification technique using
primers from the cDNA segquence. GPV mRNA was detected in
platelets, megakaryocytes and HEL cells, and was increased in
HEL cells after stimulation with phorbol ester, but was not

" detected in HL60 cells, K562, U937, or endothelial cells
(Figure 2). '

All publications, patents, and patent applications
herein are incorporated by reference to the same extent as if
each individual publication, patent or patent application was
specifically and individually indicated to be incorporated by
reference. _

Although the present invention has been described in
some detail by way of illustration and example for purposes of
clarity and understanding, it will be apparent that certain
changes and_modifications may be practiced within the scope of
the appended claims. : | it

' " This ls the replace™ent sheet
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(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 18: AAGACACACT TGCAAGCT

18 (2) | NFORVATI ON FOR SEQ I D NGO 19: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH 35 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: si ngl e (D TOPOLOGY: |inear (i x) FEATURE
(A) NAME/ KEY: misc feature (B) LOCATION: 1..35 (D)
OTHER | NFORVATI ON: /st andard_nane= " Adapt4&® dT17" (xi) SEQUENCE
DESCRI PTION: SEQ I D NGO 19: GACTCGAGIC GACATCGATT TTTTTTTTTT TTTTT

35 SEQUENCE LISTING

(1) GENERAL INFORMATION:

(i) APPLICANT: Lanza, Francois
Phillips, David R.
Cazenave, Jean-Pierre

.(ii) TITLE OF INVENTION: Platelet Glycoprotein V Gene and Uses
(iii) NUMBER OF SEQUENCES: 43

(iv) CORRESPONDENCE ADDRESS: ’
(A) ADDRESSEE: Townsend and Townsend Khourie and Crew
(B) STREET: 379 Lytton Avenue
(C) CITY: Palo Alco
(D) STATE: California
(E) COUNTIRY: US
(F}) ZIP: 94301

(v} COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(8) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS
(D) SOFITWARE: PatencIn Release #1.0, Version #1.25

(vi} CURRENT APPLICATION DATA:
(A} APPLICATION NUMBER: US 08/089,4SS
(8) FILING DATE: 09-JUL-1993
(C} CLASSIFICATION:

{viii) ATTORNEY/AGENT INFORMATION:
(A} NAME: Dow, Karen B.
{B) REGISTRATION NUMBER: 29,684
{C) REFERENCE/DOCKET NUMBER: 12418-28

(ix) TELECOMMUNICATION INFORMATION:
(A} TELEPHONE: (415) 326-2400
{B} TELEFAX: ({415) 326-2422

(2} INFORMATION FOR SEQ ID NO:1:

"{i}) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 7452 base pairs
(B} TYPE: nucleic acid
(C). STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA (genomic)

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Homo sapiens

(ix) FEATURE:
(A) NAME/KEY: intron
(B) LOCATION: 1462..2419

(ix) FEATURE:

(A) NAME/KEY: CDS
(B} LOCATION: 2422..4101

This is the replacement.sheet
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(2) | NFORMATI ON FOR SEQ | D NO: 20:

(i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH. 30 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: si ngl e (D) TOPOLOGY: |i near (i x) FEATURE
(A) NAME/ KEY: misc feature (B) LOCATION: 1..30 (D)

OTHER | NFORMATI ON:
DESCRI PTI ON: SEQ ID NO: 20:
30

GACTCCGA

{ix) FEATURE:
(A) NAME/KEY: misc_signal
{B} LOCATION: 68..76
(D) OTHER INFORMATION: /funccions=
element”
/label= TRE

FEATURE:
(A) NAME/KEY: misc_signal
(B) LOCATION: 471..478
(D) OTHER INFORMATION: /functions
sequence”
/label= Ets-1l

(ix)

FEATURE:
(A) NAME/KEY: misc_signal
(B) LOCATION: 493..502
(D) OTHER INFORMATION: /functions
sequence”
/label= Ets-1

(ix)

FEATURE.
(A) NAME/KEY: repeat_region
(B) LOCATION: 593..881
(D} OTHER INFORMATION: /rpt type-
/label= Alu

{ix)

(ix) FEATURE:
{A) NAME/KEY: misc_signal
{B) LOCATION: 897..904
(D) OTHER INFORMATION: /functions
sequence”
/label= Ets-1

FEATURE:
(A) NAME/KEY: misc_binding
(B) LOCATION: 1142..1149
(D) OTHER INFORMATION: /function=
/standard_name= "Spl”

{ix)

FEATURE:
(A} NAME/KEY: misc_signal
(B) LOCATION: 1178..1184
(D} OTHER INFORMATION: /functions=
sequences”
/labhel= E:s 1

{ix)

FEATURE:
(A} NAME/KEY:
(B)  LOCATION:

(ix)
TATA_signal
1199..1203

FEATURE:
(A) NAME/KEY:
(8) LOCATION:

(ix)
TATA_signal
1263..1269

FEATURE:
{A) NAME/KEY: misc_binding
(B} LOCATION: 128S..1289
(D) OTHER INFORMATION: /functionas

{ix)

FEATURE:
(A} NAME/KEY: misc_binding
" (B} LOCATION: 1321..1326 °
(D] OTHER INFORMATION: /functions

(ix)

/ st andar d_nane= " Adapcor dCl2"

(xi) SEQUENCE

GACATCGACC CCCCCeCeeC

»pucitive TPA responsive

*Ees-1 cis-acting

."Ets-1 cis-acting

*other"

*Ers-1 cis-acting

*Spl binding sice"

"Ecs-1 cis-acting

"GATA-1 binding site" ' .
"GATA-1 binding site"

TTﬁslaihe.uﬂMaceﬁﬁﬁﬁtsheét
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58

(2)

| NFORVATI ON FOR SEQ | D NGO 21:

" (A) LENGTH. 18 base pairs

STRANDEDNESS:
(A) NAME/ KEY: misc feature

{ix)

(ix)

(ix)

{ix)

{ix)

single

(A) NAME/KEY:
(B) LOCATION:

(B) TYPE:

(D) TOPOLOGY:

(B) LOCATION: 1..18
OTHER | NFORMATI ON: / st andard nane= "Adaggor"
DESCRI PTI ON: SEQ | D NO 21:

(ix) FEATURE:

misc_signal
1365..1372

nucl eic acid

| i near

(i) SEQUENCE CHARACTERI STI CS:

(O

(i x) FEATURE:

(xi) SEQUENCE

(D) OTHER INFORMATION: /funccion= "Ets-1 cis-acting
sequences"
/label= Ets-1

FEATURE:
(A) NAME/KEY:
(B) LOCATION:

repeat_region
6133..6440

(D) OTHER INFORMATION: /rpt_type= "other"”
/label= Alu

FEATURE:

(A) NAME/KEY: misc_signal
(B) LOCATION: 5610..5615

{D) OTHER INFORMATION: /standard_ names=

signal sequence®

FEATURE:

(A) NAME/KEY:

(B} LQCATION:

(D) OTHER INFORMATION: /standard_name=
signal sequence”

FEATURE:

misc_signal
6966..6971

(A) NAME/KEY: misc_signal
(B) LOCATION: 7224..7229

(D) OTHER INFORMATION: /scandard_pame-
signal sequence”

FEATURE:

(A} NAME/KEY: misc_signal
{B) LOCATION: 7358..7363

(D) OTHER INFORMATION: /standard_name=
* signal sequence®

FEATURE:
(A) NAME/KEY:
(B) LOCATION:

1..7452

misc_feature

"Polyadenylacion

"polyadenylation

"Polyadenylation

"Polyadenylacion

(D) OTHER INFORMATION: /standard_name= "Nucleocide
sequence containing che human GPV gene"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1:

TGATCGGAAC

CCAGGGCTGA
GCATTAGGCT
CCTTTGTCAG
TTATGGTGTC
ACAGCTAGAC
GAAGCACAAG
AGGAAAAGTT
CACGTGTGGG
AACACAACCA
CGGGCGTGST
CCTGAGCTCA

TGAAAGACCT
CTGACTTTGA
GCATCAAAGG
CTATAGGTGT
TTGAAGGATA
ACGTTTTGCC
TGGGCCTTAA
AAARCCATGC
CAGAGAGGAA
CTTTGGAGAG
GGCTCATGCC
GGAGTTCAAG

CCCGCGATAC
AGGTAATTTC
GGATTGGATC

TACAAATATC.

GAAGTCTTAA
TATAGACAAA
TTATGTGAAA
TGAGATATCT
GCACAGGAAC
CAGTTTGACT
TGTAATCCCA
ACCAGCCAGG

CTGGCAGAGG
AGTCAACCCA
CCATGATTICT

CAGTGGCTCT
GCCTTTACTG
TTATATCTTC

TITAGTTTIGT
TGCAGACAGC
TGGGCAAAAG
AGGTGTTCAA
TTCATAGAAA
TCTCACAAAT
TTCCCCAGTT
GCAGTTTGGG
GCAACACGGT

GGTTTATCIT
ATTATCAGTG
GAAACCCAGC

‘GTTCATCATT

TGGCAAAAAG
GGCAGGTGTC
AAACTGAACA
AGGCCGAGGC
AARACCCCGT

TCCCTGTGGT
GGCTCTGACT
TGACATTARG
TTCCCCTTIT
TéTTCAAAAG
TITCTCAAAT
AAMACAGGGAA
CAGGAAGTGC

ATCGTAGACC

TGTGAGCGGC
GGGCGGATIG

CTCTACTAAA

This is the replacement shee
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GACTCGAGIC GACATCGA

(2) I NFORVMATI ON FOR SEQ I D NO 22 (i) SEQUENCE CHARACTERI STI CS: e
(A) LENGTH: 24 am no acids (B) TYPE: amino acid (D)
TOPOLOGY: unknown (ii) MOLECULE TYPE: peptide (i x) FEATURE:
(A) NAME/ KEY: "Regi on (B) LOCATION: 1..24 (D) OTHER
| NFORMATI ON: / not e- "Tandem Leu-ri ch4@epeat ed structure
01 b Phocrosss bR SRR AR 0 O
S GAGGCAGGAG AATTGCTTOA ACCAGGGAGC AGGAGGTTGCLAGTGAGCCGA GATCGCACCA 840
CTGCACCCCA GCCTGGCGAC AGAGTCCCCC TCCCCCACCA AAAAAACAAC AAGTGAGCAT 900
CCTGCAACCT AGCAATGCCA TTGTTGAACA AGTTCAAAGA TGTTCTTAGC CTTATTAGTC 960
CCAAAAGGAA GAAPAAAATG GAGGATTTGA GAATGTTCTT AGCTTTATIG CTAAGCGGAG 1020
AAAGARAAAC AACACATACC AAAAAAAAAR RAAARAAAAA ARAAARAACAA AMAACCTGGS 1080
TGGGAAATTA GGGCCATGTG GCATGAAAAG GAAGACCCAG GGGAAGTGTG Gcccmc:m;s 1140
GGGTGTGGCT ACTGCAGTGA TC&GCTGTA_TCACTGAACT TCCCTGGCAT CATAGAGTTA 1200
TATTGTGCCA TTTATGGAAA AACTCTCCCC ACTGCTCITG GCITTGACAG TAGGAATCAG - 1260
GTTATATATG GTCTCTCGGT TTGAAGATAT 'r'rc'rca'rrA_.zx"mcc'.AGAAc AAGGGCTCTG 1320
AGATAGGGTC CTTTCGTGAC CTACTCTGGT AAAGTCTTTA TCCTCAGGAT GCAAGGATAC 1380
CACCCTCTTC C'I'GTG.GAAAG TGTCGAATCA CATGCAGAGC rcm#c:’rc'rr TCAGTTACTT -1440
TGGAGTGCAG AACCATTTCA GGTAAGGCCA AATATTTTAA ACATTAGTAT AGGAAATTAG 1500
AGGGCTCTTT AGTCTGTGTG TGCATGAGAA GTAAAATTGC ACGAGAAGCA ATTTATGTAA 1560
AATTTCGCTIT AGGAAACATT GITTTGGCAG GTTAGTAGTA TGGTGTGCAT TTCCCAGAAA 1620
ATTCAGTGCC GTGAGTATTA CCTTTAGTTA AGCATCTTAG AAATAGTAGC TCTTATIGIT 1680
TATGGCTAAG TCAGAAATAC TACCCTCAAA TTCTATGTGA CCCTAGTTAT ACTGTTGAGC 1740
CTTTCIGTGE CTCIGTGCCT TCATCCTTGA ATCGGGGATA ATATACTTAC CTCCTAAGGT 1800
TATTGTAAGG ATTAAATGCA TGTAGTATAA ATAAAGAGCT GAGAACAATG CATGGCGTAA 1860
AGTGATAGGT ATTATTATAT GCTTTTGTIG GCTGTIGATT GAAGGTIGTTC GCIGTTITIGG 1920
GGGTGTCCTT TAATAGAGTA ACTTGGTACT GTGGAAATAG CATGATIGTG AGCAAAAGAA 1980
TCAGATGGTG GTGGCTGCAG ACTTTGCTGT TCCCITCITG ACTGTTIGGTT ATAGCCAATG 2040
CAGGGTAAGT TATAAAGTCA AGAGCAGAGC CGTTTTCACA ATGG#CATTG CTTTGTGATG 2100
TCTGTGAGCT TGAATGTGAG AATGATTATT TTAATTCICT ATGTAAAGAC TTTAAAGTAT 2160
TGGCTATTCG GTAGCTTGAT TTCTCTGTAA TCTCATGCTT TAAACTGAGA GTGGAAAATC 2220
AATAAAGCAA AAGCATGAGG CCACGCAGTG TAGAATGAGT GTCTTTTCAC CACGTAGGGA 2280
AATCTGTAGT CCTAAGAARA GAGGGAGTGA GAATTCTGGC GAAAAGATTG TGCCTCTIGCA 2340
CAAAGTGCAG GATCCCAGGG TTCAGTACAG GCGCGAACGC TCCTGTGTGT TGACCACACT 2400
CCCACGGTTG CTTTTICAGA C ATG CTG AGG GGG ACT CTA CTG TGC GCG GIG 2451
Met Leu Arg Gly Thr Leu Leu Cys Ala Val :
_ 1 5 10
CTC GGG CTT CTG CGC GCC CAG CCC TTC CCC TGT CCG CCA GCT TGC AAG 2499

Leu Gly Leu Leu Arg Ala Gla Pro Phe Pro Cys

15

249

Pro Pro Ala Cys Lys
2S

This is the tep\ace?;e"\:\%' sheet
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Gn Arg Leu Met Ile Ser Asp Ser 20 (2) | NFORMVATI ON FOR

SEQ I D NO 23: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH:. 24
am no acids (B) TYPE: am no acid (D) TOPOLOGY:
unknown (ii) MOLECULE TYPE: peptide (i x) FEATURE: (A
NAME/ KEY: Regi on ' (B) LOCAZLON: 1..24 (D) OTHER

| NFORMATI ON:  / note= "Tandem Leu-rich repeated structure
for picat @IehTERES aac ooc 6¢d )eaSERAENCE dASERE RAL @ts B8EQ ddd NO 23547 Hi s

Il e Y% WdlaPvelAsd AsPrrdaGhia THn Oree SSerclAsply dgpiYal Ay Amsy 1
5 . 30 10 as 15 40
ATC TCC GCG CTG GGC CTG CCC ACC AAC CTC ACG CAC ATC CTG CTC TIC 2595
Ile Ser Ala Leu Gly Leu Pro Thr Asn Leu Thr His Ile Leu Leu Phe
45 50 . 55
GGA ATG GGC CGC GGC GTC CTG CAG AGC CAG AGC TIC IAGC GGC ATG ACC 2643
. Gly Met Gly Arg Gly Val Leu Gln Ser Gln Ser Phe Ser Gly Met Thr
€0 : 65 70 !
GTC CTG CAG CGC CTC ATG ATC TCC GAC AGC CAC ATT TCC GCC GTIT Gee 2691
Val Leu Gln Arg Leu Met Ile Ser Asp Ser His Ile Ser Ala Val Ala
7S 80 8s S0
CCC GGC ACC TTC AGT GAC CTG ATA AAA CTG AAA ACC CTG AGG CIG TCG 2739
Pro Gly Thr Phe Ser Asp Leu Ile Lys Leu Lys Thr Leu Arg Leu Ser
95 100 - 105
CGC AAC AAA ATC ACG CAT CTT CCA GGT GCG CTG CIG GAT AAG ATG GTG 2787
Arg Asn Lys Ile<Thr His Leu Pro Gly Ala Leu Leu Asp Lys Met Val :
' 110 115 120 :
CTC CTG GAG CAG TTG TTT TTG GAC CAC AAT GCG CTA AGG GGC ATT GAC 2835
Leu Leu Glu Gln Leu Phe Leu Asp His Asn Ala Leu Arg Gly Ile Asp
125 130 135 :
CAA AAC ATG TIT CAG AAA CTG GIT AAC CIG CAG GAG CIC GCT CTG AAC 2883
Gln Asn Met Phe Gln Lys Leu Val Asn Leu Gln Glu Leu Ala Leu Asn
140 145 150
CAG AAT CAG CTIC GAT TTC CTIT CCT GCC AGT CIC TTIC ACG AAT CTIG GAG 2931
Gln Asn Gln Leu Asp Phe Leu Pro Ala Ser Leu Phe Thr Asn Leu Glu )
155 160 165 : 170
AAC CTG AAG TTG TTIG GAT TTA TCG GGA AAC AAC CIG ACC CAC CIG CCC 2979
Asn Leu Lys Leu Leu Asp Leu Ser Gly Asa Asn Leu Thr Eis Leu Pro
175 180 185 _
AAG GGG TTG CIT GGA GCA CAG GCT AAG CTC GAG AGA CIT CIG CTC CAC 3027
Lys Gly Leu Leu Gly Ala Gln Ala Lys Leu Glu Arg Leu Leu Leu His
130 195 20¢
TCG A-AC CGC CTT GTIG TCT CIG GAT TCG GGG CIG TTIG AAC AGC CTG GGC 307S
Ser Asn Arg Leu Val Ser Leu Asp Ser Gly Leu Leu Asn Ser Leu Gly
20S 210 218
GCC CTG 'ACG GAG CTG CAG TTC CAC CGA AAT CAC ATC CGT TCC ATC GCA 3123
Ala Leu Thr Glu Leu Gln Phe His Arg Asn His Ile Arg Ser Ile Ala
220 225 230
CCC GGG GCC TTC GAC CGG CTC CCA AAC C AGT TCT TTIG ACG CTT TCG 3171
Pro Gly Ala Phe Asp Arg Leu Pro Asn Leu Ser Ser Leu Thr Leu Ser
238 240 245 250
AGA AAC CAC CTT GCG TTIT CIC CCC TCT GCG CTC TIT CTT CAT TCG CAC 3219
Arg Asn His Leu Ala Phe Leu Pro Ser Ala Leu Phe Leu Eis Ser His
. ) 255 260 ' 265
AAT CTG ACT CIG TIG ACT CIG TTC GAG AAC CCG CTG GCA GAG CTC CCG 3267
Asn Leu Thr Leu Leu Thr Leu Phe Glu Asn Pro Leu Ala Glu Leu Pro
270 2758 280
GGG GTG CTC TTIC GGG GAG ATG GGG GGC CTG CAG GAG CTG TGG CTG AaC 3315
Gly val Leu Phe Gly Glu Met Gly Gly Leu Glan Glu Leu Trp Leu Asn
285 290 295 '
CGC ACC CAG CTG CGC ACC CTG CCC GCC GCC GCC TTC CGC AAC CTG AC 33837 _
This is the replacerment sheet
2 4 N 007
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59 Lys Thr Leu Arg Leu Ser Arg Asn 20 (2) | NFORNVATI ON

FOR SEQ | D NO 24: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH:
24 amino acids - (B) TYPE: am no acid _ (D) TOPOLOGY:
unknown (ii) MOLECULE TYPE: peptide
48
"Arg Thr Gln Leu Arg Thr Leu Pro Ala Ala Ala Phe Arg§ Asn Leu Ser
300 305 310
CGC CTG CGG TAC TTA GGG GTG ACT CIG AGC CCG CGG CIG AGC GCG CIT 3411
Arg Leu Arg Tyr Leu Gly Val Thr Leu Ser Pro Arg Leu Ser Ala Leu
31s 320 32s . 330
CCG CAG GGC GCC TTC CAG GGC CTT GGC GAG CTC CAG GTIG CTC GCC CIG 3459
Pro Gln Gly Ala Phe Gln Gly Leu Gly Glu Leu Gln Val Leu Ala Leu
: 33s 340 348 .
CAC TCC AAC GGC CTG ACC GCC CTC CCC GAC GGC TTG CTIG CGC GGC CTC 3507
His Ser Asn Gly Leu Thr Ala Leu Pro Asp Gly Leu Leu Arg Gly Leu
350 35S 360 .
GGC AAG CTG CGC CAG GTIG TCC CTG CGC CGC AAC AGG CTG CGC GCC CTIG 3558
Gly Lys Leu Arg Glan Val Ser Leu Arg Arg Asn Arg Leu Arg Ala Leu
365 370 . 375 .
CCC CGT GCC CTC TTC CGC AAT CTC AGC AGC CTG GAG AGC GTC CAG CTIC 3603 -
Pro Arg Ala Leu Rhe Arg Asn Leu Ser Ser Leu Glu Ser Val Gln Leu
380 - 38S 350
GAC CAC AAC CAG CTG GAG ACC CTG CCT GGC GAC GTG TIT GGG GCT CIG 3651
Asp His Asn Gln Leu Glu Thr Leu Pro Gly Asp Val Phe Gly Ala Leu
385 400 405 410
CCC CGG CTG ACG GAG GTC CIG TIG GGG CAC AAC TCC TGG CGC TGC GAC 3699
Pro Arg Leu Thr Glu Val Leu Leu Gly His Asn Ser Trp Arg Cys Asp
415 420 425
TGT GGC CTIG GGG CCC TTIC CTG GGG TGG CTG CGG CAG CAC CTA GGC CTC 3747
Cys Gly Leu Gly Pro Phe Leu Gly Trp Leu Arg Gln His Leu Gly Leu
430 435 440
GTG GGC GGG GAA GAG CCC CCA CGG TGC GCA GGC CCT GGG GCG CAC GCC 3795
Val Gly Gly Glu Glu Pro Pro Arg Cys Ala Gly Pro Gly Ala His Ala
445 450 455
GGC CTG CCG CTC TGG GCC CTG CCG GGG GGT GAC GCG GAG TGC CCG GGC 3843
Gly Leu Pro Leu Trp Ala Leu Pro Gly Gly Asp Ala Glu Cys Pro Gly
460 465 470 '
CCC CGG GGC CCG CCT CCC CGC CCC GCT GCG GAC AGC TCC TG GAA G2C 3891
Pro Arg Gly Pro Pro Pro Arg Pro Ala Ala Asp Ser Ser Ser Glu Ala
475 480 48S 490
CCT GTC CAC CCA GCC TTG GCT CCC AAC AGC TCA GAA CCC TGG GTG TGC 3939
Pro Val His Pro Ala Leu Ala Pro Asn Ser Ser Glu Pro Trp Val Trp
495 500 505
' GCC CAG CCG GTG ACC ACG GGC AAA GGT CAA GAT CAT AGT CCG TTC TGG 3987
Ala Gln Pro Val Thr. Thr Gly Lys Gly Gln Asp His Ser Pro Phe Trp
510 515 520
; GGG TTT TAT TIT CTIG CIT TTA GCT GTIT CAG GCC ATG ATC ACC GTG ATC 4035
i Gly Phe Tyr Phe Leu Leu Leu Ala Val Gln Ala Met Ile Thr Val Ile
: ' s2S S30 S35
{ ~ ATC GIG TTT GCT ATG ATT AAA ATT GGC CAA CTC TTT CGA AMA TTA ATC 4083
: Ile.val Phe Ala Met Ile Lys Ile Gly Gln Leu Phe Arg Lys Leu Ile
540 545 S50
AGA GAG AGA GCC CTT GGG TAAACCAATG GGAAAATCTIT CTAATTACTT .4131
Arg Glu Arg Ala Leu Géy :
5SS S60

AGAACCTGAC CAGATGTGGC TCGGAGGGGA ATCCAGACCC GCTGCTGTCT TGCTCTCCCT - 4191+ -
This ls the -mplacemm shme
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(i x) FEATURE:

(D) OTHER | NFORVATI ON:

(A) NAME/ KEY: Region

structure for platelet GPV."

Lys Ile Thr

5
Asn

SEQUENCE_CHA|
(B;lJU TYSEC

TYPE:

ReBtedece
TCTGTCCCCG
TCCCAGCTCC
CTTGCCCCGC
GAGTAAGGGG
TGTGAAATCA
GAGGGAAAGG
CTCTGTGGCC
AGGTTCAARGT
CTACACCCGG
GCTGATCTCA
CCCAAAGTGC
TTGAGRAGTA
CTGACCTATG
TAAGCGACTT
AGTGTAGGTC
CAACATGTCA
ACAAGCATTT
ATTCTAGTTC
TTGTTGCTTT
AGTTGACAAC
GTAAGACACC
TAGTACCTGC
CCCAGCGGCC
AATTATTATT
ATAAGGGTAA
CTGCGGATGG
CCTCCAACAC
GTTCTGCAGT
CAGACTCACG
CCTTGTITIT
TCAACTCCAT
CCCAGCACTT
CCAAGATGGT

10
20

RACTER| STI CS:
i GEegeer

CCTCTCCGCT
CCCGTCTICTIG
ACGCGGTGTG
TGTGCCTGGC

ACAGCTCCAG

ATGCGTGGAT
ATAGGCTGTT
CAGGCTGGCG
GATTCTCATG
CTAATTTTTG
AACTCCTGGT
TGGGATTACA
GAGCTCTTGC
GGCTACTTGG
CTGTGAGGCT
CAGCGTGTTT
TTTTGAAACT
ATGGAGCAGT
AGCTGCTGTC
AATTGAATGT
TGTGGGTTCA
TGCTTACATT
TTCATAGAGT
TGCAGACAAT
GGCATCATGA
GTCCGAACTT
CCTCAGCCCT
CACCAGGTGG
TGGGAGTTGG
GTCTCCATTA
CTTCTATTICT
TGARAAACCC
TGGGAGGCTG
GAAACCCCGT

(2)
CT CTTCTTOERf
CTGTGCTCTT

GAAACTGAGC
CGCTGACACT
TTGGCCTCIG
GCCGGGGCTG
AAAGGAACAC
GCTCTATCTA
TGCAGTGGGC
CCTCAGCGTT
TACTTTTTAA
CTTGAACTCC
GGCGCAAGCC
CATTTTTTCC
GAGAGCACTG
GAGAGAGGAA
CCTGAGCCTC
GGATTGATTT
TAACATGTGA
ACAGTCTCAT
CTGTGCTTAT
AATCCCAGCT
CTCTAAGCCT
TTTGTGAGAA
ACATGTTAAT

TTTCTAAAGA

TCTCATACTG
GGGTGGCCAG
A’I'é‘l' GGAGCA
TTTCIGGGTT
TTIGGAGCTTT
TGGTTCITTG
TGCTGGGATT
AGGTGGGTGG
CTCTACTAAA

(B) LOCATION: 1..24

/ note= "Tandem Leu-rich repeated

(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 24:

15

Hs Leu Pro Ay Ala Leu Leu Asp Lys Met Val

Leu Leu. 1

AQu dn Leu Phe Leu Asp H s

INFO?I\/ATI@I FOR SEQ | D NO 25:

LENGTH: .24 _am no_aci ds

CTCTT CATTCTCACG
TTGACGTTTC
GCCGGGRGGE
GTGGAGAGAG
TCTCCTGCAC
ATGCCATCCA

EHSH: CTRACRETT

GGCCCGCRAC
TAAACTGTGG
TGGACTGTGT
GGACCTCTITC
AGAGTAAGCC
AGTGATGATG

ATTTTITIGTT
CGTCTCAGTT
CTGAGTAGCT
AGTAGAGACG

TGGCCACAAG

ACTACACCTG
CTTGCTCCAT
GACTCCATTC
GAAAACACGG
CTGTGAGTTT
GCATTTCCTG
CTGGTATTCA
TIGTTCTTCC
GAGAGGCAGT
CTACCACTTA
TGGTTTCCTG
TTARAGGCAA
GAATGTTAGC
AGAGCTTTGA
GAGGTTACAT
GCTCTGTGCT
GGAGAGCTGG
CTCCATTGGT
AATAATTTTT
CAATTCTATG
TTAATAGAAC
ATCACAGGTC
AATACAAARA

Li1GiLlillG
CACTGCAGCC
GGGATTAGAG
GGCTTTGCCA
TGATCTGCCC
CCCTCTTCAT
TTTTCTCACT
ATGCATGAGC
AGCCTTCCCT
CCACTTGCTT
GAACTCTGCC
TGAATATAAT
AACTGAAAGC
GGTTAAAACA
CTAACTGCAT
AACCTTAAAA
TAAAGCATAT
TATTATTACT
GTTGGTATTT
TCACATCAGT
CACAGTCCAG
ATCGTGGCAT
CTACTTGTCT
GGTATAGGGT
AATATTTCAG
TTACAGCTCA

AGGAGTTTGA

TTAGCTGGGT

This s the 1ep

FICCTIEy

¢CCTCCTCTC
TTGCCTGCCT
TGGACCCATC
AGTGTCTACT
GGTAARTGTT
GCTTTTCCIG
GACAGTCTAG
TCCGCCCTCC
GCGTGTGCCA
TATTGGCCTG
GCCTTAGCCT
CGAATTTTAT
TTATGTCTCT
ATTTTCAGGA
CCAGGTGCCC
TACATCCATG
ACCTCATTTC
GATAAGCTTG
CGTAAAACCT
TTTTCTGGCG
GGGACTTIGG
CAGGATAACA
ARTGACTTAG
AAAGATGAGC
TTCTCTGTGT
CTGTCTTCCC

AGCAATGGAT

TIGTTTCTGG
AGTCCCATAC
CATCTCTCCA
GGTCAGCATG
CGCCTGTAAT
GAACAGCTGG
GCGGTGGCAG

[ ¥ )

(i)

MOREBULE

4311
4371
4431
4491
4551
4611
4671
4731
4791

4851
4911
4371
5031
5091
5151
5211
5271
5331
5391
5451
5511
5571
5631
s691
S751
5811
5871
5931
5991
§0s1
6111
6171
6231 ..

6291
lacernent S

24 JAN

heet
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(i x) FEATURE:

1..24

(A) NAME/ KEY: Region

(D) OTHER | NFORVATI ON:

structure for platelet GPV."

5
A n Asn

10

SEQUENCE CHARACTERI STI CS:
(B) TYPGrcedicTac ALCEAGCTAC TTGGGACASY) GACRGMGERD AAZAKCIRR ACCCGGGAGG

-Ala

CGGAGGTTGC
CTCCATCTCA
AATCTGTATT
ATTTACGTCA
TATAAGAACA
GAACACTTGG
AGAGGGATAG
AACCTGGCAC
TTAARGTATA
CCTTCCTCTT
TTTCTARAGC
TGTAATTTAT

CCTATTAAAA

CTGGCTAAAA
GGTTGCAAAG
TGCTAAGTAT
TIGAGATGCT
TTTTGGAAAA
TTAARATATA

AGTGAGCCGA
AAAAAAAAGA
TTTACAATAC
TTTTARATCT
GAAAACCAAA
ACACAGGGCG
TGTTAGGAGA
ATGTATTCAT
TTAAAARAAG

TTTTACATAA
CCTTACACCC
CCTCCACTAT
GGTAGGTCTC
ATTITARAAT
CATATCATIT
GTAAATTCAT
TTGCTGAATT

20 (2)

GATCGTGCCA
AAAAGAAAAT
CTAGTGTTICT
TTCAGTGATG
CACCGCATGT
GGGAACGTCA
AATACCTAAT
ATGTAACAAA

AAACCTTIGGC

TCATTGCTAT
AAAAGTTGTA
TTATCTTATG
ATTATTGATT
AATGTTGAGC
TAATGTTTCA
AATCAGTAAA
TICTTCTTCA
TCTTGCATTC
c

(2} INEORMATION FOR SEQ ID NQ:2:

(B) LOCATI ON:

/ note= "Tandem Leu-rich repeated

(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 25:

15

| NF TI ON FOR SEQ | D NG 26: -
( LENGTH: 24 am no acids

CTGCACTCTA
TGCAGTAAAT
TGCCAGTAAG
TTTTAGAATT
TCTCACTCAT
CACGCCTGGA
GTAAATGACG
CCTGCACGTT
ACTGATTTIG
TGTAGATGGC
TTTCTAATTT
TCTAGTAATA
TATTTTTCTG
AGAACAGTGA
TCAATAAATG
GTTAGATTTT
ATGTGTTAAA
CCGAAGTAAA

{i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 560 amino acids
amino acid

(D) TOPOLOGY: linear

(ii)
{xi)

Mec

Gln

Leu Arg

Pro Phe

Gln Cys

{(B) TYPE:

MOLECULE
SEQUENCE

Gly Thr

S
Pro Cys
20

Ser Gly

3s

Pro
SQ

Leu

Thr Asn

Gln Ser

Ser Asp

Leu Thr

Gln Ser

Pro

Gly

His

Phe

DESCRIPTION: SEQ ID

Leu Leu Cys Ala Vval

Pro
Asp
4Q

Ile
53

Ser

70

Ser His

lle

Ser

Ala Cys
val Ala
Leu Leu
Gly Mec

Ala val

TYPE: protein

Leu
10

Lys Cys

2s

Arg Ile

Phe Gly

Thr val

75

Ala
90

-Leu

Pro.

Ala Leu Arg Ay Ile Asp G n Asn Met Phe A n Lys Leu Val Asn Leu

1

An Au Leu Ala Leu Asn

GCCTGGGCGA
TTAAAACTAA
CATGGTTCAT
TTTTTTATAA
AGGTGGGAAT
CTGTTGGGGG
AGTTAATGGT
GTGCACATGT
TTAGATTTAT

' CAGAGCGAGA
TTTGGGGAAG
CTTCCCATTT
ARACCTTCAC
TGAACAATGA
GGTGGCTGGG
GCAGCCAACC

ACCCTAGAAC-

TCCTAGGTAT

ATCTTTTITAA AAAGTTATAT

TTATTACCAA
ATTCTGATAA
TITTTAAAATA
GGCATCCTTA
TGATGTTICT
ATCCATTTIT
ATGGTGAATA

CCAAGCCATG

NO:2:

Gly Leu

Val Phe

Leu Arg

Arg

TATATAAGAA
TTTGCTICTT
TCTTCCTGCA
GAACTATCTT

AGTCTGAGTT
ATCTTAACTA
AATTTATAGA
CTATGTGTAT

Ala
1s

Asp Ala

30

Ala
45

Ser

Mec
60

Gly

Gln

Gly Thr

Leu

Arg

Arg

Phe

Gly Leu

Gly Vval

Met
80

Leu

Ser Asp

€351
6411
6471
6531
6591

" 6651

§711
6771
6831
6851
8951
7011
7071
7131
7191
7251
7311
7371
7431
7452

(i)

-

-
-t

gsThis.il' the replacemsnt shee
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(ii) MOLECULE TYPE: pepti de-

60 (i x) FEATURE: i (A) NAME/ KEY: Region (B) LOCATI ON:
1..24 (D) OTHER | NFCRIVATI ON: /note= "Tandem Leu-rich repeated
structure for platelet GPV. (xi) SEQUENCE DESCRI PTION: SEQ I D NO 26:
G n Leu Asp Phe Leu Pro Ala Ser Leu Phe Thr Asn Leu G u Asn Leu 1

5 10 gy 15

Leu Ile Lys.Leu Lys Thr Leu Arg Leu Ser Arg Asn Lys Ile Thr His
<~ 100 105, 110

Leu Pro Gly Ala Leu Leu Asp Lys Met Val Leu Leu Glu Gln Leu Phe
BT 120 125

Leu Asp His Asn Ala Leu Arg Gly Ile Asp Gln Asn Met Phe Gln Lys
130 135 ' 140

Leu Val Asn Leu Gln Glu Leu Ala Leu Asn Gla Asn Gln Leu Asp Phe.

145 150 1ss 160¢

Leu Pro Ala Ser Leu Phe Thr Asn Leu Glu Asn Leu Lys Leu Leu Asp
1685 170 1715

Leu Ser Gly Asn Asn Leu Thr His Leu Pro Lys Gly Leu Leu Gly Ala
180 18s - 190

Gln Ala Lys Leu Glu Arg Leu Leu Leu His sér Asn Arg Leu Val Ser
195 = 200 20S

Leu Asp Ser Gly:Leu Leu Asn Ser Leu Gly Ala Leu Thr Glu Leu Gln
- 210 215 220

Phe His Arg Asn His fle Arg Ser Ile Ala Pro Gly Ala Phe Asp Arg
225 2130 235, 240

Leu Pro Asn Leu Ser Ser Leu Thr Leu Ser Arg Asn His Leu Ala Phe
245 : 250 - 255

Leu Pro Ser Ala Leu Phe Leu His Ser His Asn Leu Thr Leu Leu Thr
260 265 270

Leu Phe Glu Asn .Pro Leu Ala Glu Leu Pro Gly Val Leu Phe Gly Glu
275 . 280 285

Met Gly Gly Leu Gln Glu Leu Trp Leu Asn Arg Thr Gln Leu Arg Thr
290 295 300

.Leu Pro Ala Ala Ala Phe Arg Asn Leu Ser Arg Leu Arg Tyr Leu Gly —
308 310 315 320 )

Val Thr Leu Ser Pro Arg Leu Ser Ala Leu Pro Glan Gly Ala Phe Gln
: . 328 330 335

Gly Leu Gly Glu Leau Gln Val Leu Aia Leu His Ser Asn Gly Leu Thr
340_ 345 3s0

Ala'Leu Pro Asp Gly Leu Leu Arg Gly Leu Gly Lys Leu Arg'GIn val
ss 360 36S

Ser Leu Arg Arg Asn Arg Leu Arg Ala Leu Pro Arg Ala Leu Phe Arg
370 375 380

Asn Leu Ser Ser Leu Glu.Ser Val Gln Leu Asp His Asn Gln Leu Glu
385 390 395 400

Thr Leu Pro Gly Asp Val Phe Gly Ala Leu Pro Arg Leu Thr Glu Val
405 410 41S

Tius. in the soplacgmert sheel
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Lys Leu Leu Asp Leu Ser @y Asn 20 (2) | NFORMATI ON FOR SEQ

| D NO 27: - (i) SEQUENCE CHARACTERI STI Cs: (A) LENGTH:. 24
am no acids (B) TYPE: am no acid : (D) TOPOLOGY: unknown
(ii) MOLECUCE TYPE: peptide (i x) FEATURE: o (A) NAME/ KEY:
Regi on (B) LOCATION: 1..24 (D) OTHER | NFORVATI ON:
/ note= "Tandem Leu-rich repeated . structure for platelet
GPV. " (xi) SEQUENCE DESCRI PTI ON: &0 I D NO 27: Asn Leu Thr His
Leu Pro Lys.& )elg'eiﬂé%‘ Q4 Qet MAggnCﬁ ﬁsé‘ @sl‘gﬂr Leu Ggg Pro Phe

4 4

Leu Gly Trp Leu Arg Gln His Leu Gly Leu Val Gly Gly Glu Glu Pro
435 440 44S

Pro Arg Cys Ala Gly Pro Gly Ala His Ala Gly Leu Pro Leu Trp Ala
450 4S5 460

Leu Pro Gly Gly Asp Ala Glu Cys Pro Gly Pro Arg Gly Pro Pro Pro,.

465 ' 470 47s 480

Arg Pro Ala Ala Asp Ser Ser Ser Glu Ala Pro Val His Pro Ala Leu
485 : 490 . 485 -

Ala Pro Asn Ser Ser Glu Pro Trp Val Trp Ala Gln Erb val Thr Thr
500 545 . 510

Gly Lys Gly Gln Asp His Ser Pro Phe Trp Giy Phe Tyr Phe Leu Leu
515 . 520 : 525

Leu Ala Val Gln"Ala Met Ile Thr Val Ile Ile Val Phe Ala Met Ile.
s30 s3s 540

Lys Ile Gly Gln Leu Phe Arg Lys Leu Ile Arg Glu Arg Ala Leu Gly
545 . 550 555 560

{(2) INFORMATION FOR SEQ ID NO:3:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:

CAGGATGCAA 10

(2) INFORMATION FOR SEQ ID NO:4:

- " (i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 10 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear

va e

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:4:

GGGGTGTGGC 10

{2) INFORMATION FOR SEQ ID NO:35:
(i) SEQUENCE CHARACTERISTICS:
- (A) LENGTH: 9 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:S: -Th’lsriﬁ'ih’ toplacement sheet

pate: 2 4 JaN 037



1 : 5 10 15 Gu Arg

Leu Leu Leu His Ser Asn 20 (2) I NFORVATION FOR SEQ ID
NO: 28: (i) SEQUENCE CHARACTERI STI Cs: (A) LENGTH: 24 am no
aci ds (B) TYPE: am no acid (D) TOPOLOGY: unknown
(ii) MOLECULE TYPE: peptide (i x) FEATURE: (A) NANE/ KEY:
Regi on (B) LOCATION. 1..24 53 (D) OTHER | NFORVATI ON:
/ note= "Tandem Leu-rich repeated - structure for platelet
GPV. " 3k )seSERLENE SfSRR Ry SEQ | D N0 28

1

(2) INFORMATION FOR SEQ ID NOQ:§:

(i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 13 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown

(ii} MOLECULE TYPE: peptide

{ix) FEATURE: ' -
(A) NAME/KEY: Peptide
(B) LOCATION: 1..13

(D) OTHERI;:NFOM‘IION- /note= "KS/S pepnde residues
1 .

(xi) SEQUENCE* DESCRIPTION: SEQ ID NO:§6:

Lys Met Val Leu Leu Glu Gln Leu Phe Leu Asp His Asn.
1 S 10

(2) INFORMATION FOR SEQ ID NO:7:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 23 base pairs
(B) TYPE: nucleic acid
{(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ix) FEATURE:
(A) NAME/KEY: misc_feature
(B) LOCATION: 1..23
-{D} OTHER INFORMATION: /standard_name= "Primer 1 (+)"

/note= "Qligonucleotide primer used for the PCR
amplificacion of placelec GPV."

(xi) SEQUENCE DESCRIPTIONE SEQ ID NO:7:

GARCARCTGT TYCTSGAYCA YAA 23
(2) INFORMATION FOR SEQ ID NO:8:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 12 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide
(ix) FEATURE:
(A) NAME/KEY: Pepctide

(B) LOCATION: Ll..12

(D) O'r!-tf? gNFORMATION: /noce= "KS/6 peptide residues
-24." .

This. is fhe replacemvent shee!



Arg Leu Val Ser Leu Asp Ser Ay Leu Leu Asn Ser Leu Ay Ala Leu 1

5 10 15 Thr Qu Leu G n Phe H's
Arg Asn 20 (2) | NFORVATI ON FOR SEQ | D NO 29:
(i) SEQUENCE CHARACTERI STICS: (A LENGTH: 24 am no aci ds
(B) TYPE: am no acid (D TOPOLOGY: unknown

54

(xi)} SEQUENCE TESCRIPTION: SEQ ID NO:8:

Asn Ala Leu Arg Gly Ile Asp Gln Asn Mec Phe Gln
1 S 10

{2) INFORMATION FOR SEQ ID NO:9:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 32 base pairs
(B} TYPE: nucleic acid
(C) STRANDEDNESS: single
‘{p) TOPOLOGY: linear

{ix) FEATURE:
(A) NAME/KEY: misc_feature
(B) LOCATION: 1..32 .
(D) OTHER INFORMATION: /standard name= "Primer 2 (+)°
/note= "Primer used for :he PCR amplexca:xon of
. plateletc GPV."

-

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9:
TGCGCTAAGG GGCATTGACC AMAACATIGTT TC 32
(2) INFORMATION FOR SEQ ID NO:10:

(i) SEQUENCE CHARACTERISTICS:
. (A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: unkncwn

(ii) MOLECULE TYPE: peptide

(ix) FEATURE:
(A) NAME/KEY: Peptide
(B) LOCATION: 1..10
(D) OTH§R §NFORMATION: /note= "K5/6 peptide residues
1-30."

(xi) SEQUENCE DESCRIPTION: SZQ ID NO:10:

Asn Met Phe Gln Lys Leu Val Asn Leu Gla
1 S 10

(2) INFORMATION FOR SEQ ID NO:1l:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 27 base pairs
(B} TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ix) FEATURE:
(A} NAME/KEY: misc_ Eeacure
(B) LOCATION: 1..27
(D) OTHER INFORMATION: /standard_ name= "Primer 3(-)"
/note= "Primer used for cthe PCR amplificacion of
placelec GPV."

This is he replax.ement shised
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(ii) MOLECULE TYPE: peptide (i x) FEATURE: (A) NAVE/ KEY:

Regi on (B) LOCATION. 1..24 (D) OTHER | NFORVATI ON:
/ note= "Tandem Leu-rich repeated structure for platelet -
GPV. " (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 29: Hs Ile Arg Ser
IIeAIaProGIyAIaPheAspArgLeuProAsnLeu 1 5
10 Ser Ser Le&5Thr Leu Ser Arg Asn
20 (2) | NFORMAT (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH* S&W&EO@%@’%" sgg PB)O™BE:  anino acid

GTACAAAGTC TTTGACCAAT TGGACGT _ 27

(2) INFORMATION FOR SEQ ID NO:12:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 11 amino acids
{(B) TYPE: amino acid
{D} TOPOLOGY: unknown

{(ii) MOLECULE TYPE: peptide

{ix) FEATURE:
{A} NAME/KEY: Peptide
(B} LOCATION: 1..11 .

(D) OTHER INFORMATION: /note= 'KS/G peptide residues
31-41.,"

o

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:12:

Glu Leu Ala Leu Asn Gln Asn Gln Leu Asp Phe
1 S 10

{2) INFORMATION FOR SEQ ID NO:13:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 21 base pairs
(B} TYPE: nucleic acid
{C) STRANDEDNESS: single
(D} TOPOLOGY: linear

{ix) FEATURE:
(A) NAME/KEY: misc_feature
(B} LOCATION: 1..21
(D) OTHER INFORMATION: /standard_name= "Primer 4 (-}~

/noce= "Primer used for the PCR amplificacion of
platelet GPV."

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:13: - ' '
TTRGTYTTRG TYGASCTRAA R 21 ,
(2) INFORMATION FOR SEQ ID NO:14: :

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{ix) FEATURE: .
(A) NAME/KEY: Pﬂpcxde -
{B) LOCATION: 1l..
(D) OTHER INFORMATION: /note= "ME peptide residues
1-7." :

Tivs. ia de wpiace@_m sheet
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(D TOPOLOGY: unknown (ii1) MOLECULE TYPE: peptide | (1x) FEATURE:

(A) NAME/ KEY: Region (B) LOCATION: 1..24 (D) OTHER

| NFORMATI ON: / note= "Tandem Leu-rich repeated . structure-
for platelet GPV." (xi) SEQUENCE DESCRI PTI ON: SEQ | D NGO 30: H s
Leu Ala Phe Leu Pro Ser Ala Leu Phe Leu H| s Ser H's Asn Leu I

5 10 Thr Leu Leu Thr Leu Phe

Qu As | FOR SEQ | D NO: 31: [
SE&JENEE CHEATERSTT & DES%QIP{I%& ¥%%H 24 Srri no acids ()

Met Ile Ser Asp Ser His Ile
1 S

(2) INFORMATION FOR SEQ ID NO:1S:

{1i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ix) FEATURE:
{A) NAME/KEY: misc_feature
(B) LOCATION: 1..20
(D) OTHER INFORMATION: /standard name= "Primer S5 (+)"
/note= "Primer used for che PCR amplification of
platele: GPV."

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1S:
ATGATCTSCG AYWSCCAYAT 20
{2) INFORMATION FOR SEQ ID NO:16:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 21 base pairs
{(B) TYPE: nucleic acid
(C} STRANDEDNESS: single
{D) TOPOLOGY: linear

(ix) FEATURE:
(A} NAME/KEY: misc_feacure
{B) LOCATION: 1..21
(D) OTHER INFORMATION: /standard_name= "Primer 6 (+)"
/note= "Primer used for the PCR amplification of
placelec GPV."

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:lS:.
GAGAGACTTC TGCTCCACTIC G ' : 21
{(2) INFORMATION FOR SEQ ID NO:17:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 21 base pairs
{B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ix) FEATURE:
{A) NAME/KEY: misc_£feature
{8) LOCATION: 1..21
(D) OTHER INFORMATION: /scandard_name= "Primer 7 (-)"
/note= "Primer used for the PCR amolxgxcacxon ‘of
placelec GPV."



(B) TYPE: am no acid (D TOPOLOGY: unknown (ri) MOLECULE

TYPE: peptide (i x) FEATURE: (A) NAME/ KEY: Regi on
(B) LOCATION: 1..24 (D) OTHER | NFORVATI ON: / not e= "Tandem _
Leu-rich repeated structure for platelet GPV." (xi)

SEQUENCE DESCRI PTION: SEQ | D NO 31: -

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:17:
TATCAGGTCA CTIGAAGGTGC C . . 21
(2) INFORMATION FOR SEQ ID NO:18: .

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single .
(D) TOPOLOGY: linear '

(ix) FEATURE: -
(A) NAME/KEY: misc_feature
(B) LOCATION: 1..18
(D) OTHER INFORMATION: /scandard_name= "Primer 8 (-}"
/note= "Primer used for the PCR amplification of
platelet GpPV." ‘

(xi) SEQUENEE DESCRIPTION: SEQ ID NO:18: .
AAGACACACT TGCAAGCT 18
(2) INFORMATION FOR SEQ ID NO:19:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 35 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ix) FEATURE: :
(A) NAME/KEY: misc_feature
(B) LOCATION: 1..3S
(D) OTHER INFORMATION: /standard_name= "“Adaptor dT17"

- {xi} SEQUENCE DESCRIPTION: SEQ.ID NO:19:

GACTCGAGTC GACATCGATT TTTTITITITTIT TTTIT 3s
{(2) iNFORMATION FOR SEQ ID NO:20:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 base pairs
{B) TYPE: nucleic acid

{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ix} FEATURE:
(A} NAME/KEY: misc_feature
(B) LOCATION: 1..30
(D) OTHER INFORMATION: /standard_name= "Adapcor dCl2"

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:20:
GACTCGAGTC GACATCGACC CCCCCCCCCe 30

This is the reﬁ\aggg«_m shiset
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62 Pro Leu Ala Qu Leu Pro Ay Val Leu Phe Ay GQu Mt Gy Gy Leu

1. . 5 10 15 Gn Gu Leu
Trp’ Leu Asn Arg Thr 20 (2) 1 NFORVATI ON FOR SEQ I D NG 32:
(1) SEQUENCE CHARACTERI STI CS: - (A) LENGTH 24 am no acids

(B) TYPE: am no acid (D) TCPO_%X: unknown (ii) MOLECULE TYPE:
pepti de (i x) FEATURE: (A VE/ KEY: Regi on _ (B)

LOCATI ONg2)l inEdkMaTION FOR €59 1HMdER1L NFORVATI ON: / not e= "Tandem Leu-rich

r epeat ed structure for platelet GPV."

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single.
{D) TOPOLOGY: linear

(ix) FEATURE:
(A) NAME/KEY: misc_feature
{B) LOCATION: 1...18
(D) OTHER INFORMATION: /standard_name= "Adaptor"

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:21:
GACTCGAGTC GACATCGA 18
(2) INFORMATION FOR SEQ ID NO:22:

(i) SEQUENGE CHARACTERISTICS:
(A} LENGTH: 24 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(ix) FEATURE:
(A} NAME/KEY: Region
{(B) LOCATION: 1..24

(D) OTHER INFORMATION: /note= "Tandem Leu-rich repeated
structure for platelet GPV."

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:22:

Gly Arg Gly Val Leu Gln Ser Gln Ser Phe Sér Gly Met Thr Val Leu
1 5 10 15

Gln Arg Leu Met Ile Ser Asp Ser
20
{2) INFORMATION FOR SEQ ID NO:23:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 amino acids
(B) TYPE: amino acid
(D) TOPQLOGY: unknown

(ii) MOLECULE TYPE: peptide
(ix) FEATURE:
(A) NAME/KEY: Region
(B) LOCATION: 1..24
(D} OTHER INFORMATION: /note= "Tandem Leu-rich repeaced
structure for platelec GPV."
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:23:

His Ile Ser Ala Val Ala Pro Gly Thr Phe Ser Asp Leu Ile Lys Leu
1 - 10 15

Tiis is it replacerment sheel
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(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 32: ‘@n Leu Arg Thr Leu Pro Al a

Al-a_Al a Phe Arg Asn Leu Ser Arg Leu 1 ' 5

10 15 Arg Tyr Leu Gy Val Thr Leu Ser

20 (2) |1 NFO?I\/ATI ON FOR SEQ | D NO 33: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH 25 am no acids (B) 4yPE: am no acid (D)
TOPOLOGY: unknown (i1) MOLECULE TYPE: peptide (i x) FEATURE:
(A) NAME/ KEY:LyiSeghiOrLeu Arg Leu $& Ar@GSh ON: 1..24 (D) OTHER

| NFORMATI ON:  / not e= " TaR®lem Leu-rich repeat ed
(2) INFORMATION FOR SEQ ID NO:24:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 amino acids
{B) TYPE: amino acid
- {D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

{ix) FEATURE:
(A) NAME/KEY: Region
{B) LOCATION: 1..24
(D) OTHER INFORMATION: /note= "Tandem Leu-rich repeacted
gstructure for platelet GPV."

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:24:

Lys Ile Thr His Leu Pro Gly Ala Leu Leu Asp Lys Met Val Leu Leu
5 10 15

Glu Gln Leu Phe Leu Asp His Asn
20

(2) INFORMATION FOR SEQ ID NO:25:
(i) SEQUENCE CHARACTERISTICS:.
{A) LENGTH: 24 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(ix) FEATURE:
(A) NAME/KEY: Region
(B) LOCATION: 1..24
(D) OTHER INFORMATION: /note= "Tandem Leu-rich repeated
structure for platelet GPV."

. (xi) SEQUENCE DESCRIPTION: SEQ ID NO:25:

Ala Leu Arg Gly Ile Asp Gln Asn Met Phe Gln Lys Leu val Asn Leu
1 S 10 15

Gln Glu Leu Ala Leu Asn Gln Asn .
20
{2) "INFORMATION FOR SEQ ID NO:26:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 amino acids
(B) TYPE: amino acid
(D)} TOPOLOGY: unknown

"(ii) MOLECULE TYPE: peptide

This.is the replacernapt sheet
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structure for platelet GPV." (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 33:

Pro Arg*Leu Ser Ala Leu Pro G@n Gy Ala Phe Gdn Ay Leu Gy Qu 1

5 10 15 Leu dn Val Leu Ala Leu H's
Ser Asn 20 25 (2) I NFORVATION FOR SEQ ID
NO. 34: (1) SEQUENCE CHARACTERI STI & (A) LENGTH 24 am no
aci ds (B) TYPE am no acid (D) TOPOLOGY: unknown

(i) I\/[]_ECULE-XT (| x) FEATURE: (A) NAME/ KEY:
Regi on (m( TI .. 24 -

(D) OTHER INFORMATION /note= "Tandem Leu-rich repeated
structure for platelet GEV."

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:26:

Gln Leu Asp Phe Leu Pro Ala Ser Leu Phe Thr Asn Leu Glu Asn Leu
S 10 1s5.

Lys Leu Leu Asp Leu Ser Gly Asn
20

(2) INFORMATION FOR SEQ ID NO:27:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 amino acids -
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

{ix) FEATURE:
(A} NAME/KEY: Region
(B) LOCATION: 1..24

{D) OTHER INFORMATION: /note= "Tandem Leu-rich repeaced
structure for plactelet GPV."

_ (xi) SEQUENCE DESCRIPTION: SEQ ID NO:27:

Asn Leu Thr His Leu Pro Lys Gly Leu Leu Gly Ala Gln Ala Lys Leu
1 5 1s

Glu Arg Leu Leu Leu His Ser Asn
20

{2) INFORMATION FOR SEQ ID NO:28:
(1) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 24 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknown
(ii) MOLECULE TYPE: peptide
{ix) FEATURE:
(A) NAME/KEY: Region
(B} LOCATION: 1..24 ,
(D) OTHER INFORMATION: /note= "Tandem Leu-rich repeated
structure for platcelec GPV."
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:28:

Arg Leu Val Ser Leu Asp Ser Gly Leu Leu Asn Ser Leu Gly Ala Leu
1 S 10 15

Thr Glu Leu Gln Phe His Arg Asn
20

This istha -repiacer'_rgef\t sheet
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63 (D) OTHER | NFORMATI ON: / note= "Tandem Leu-rich repeated

struccure for platelet GPV." (xi) SEQUENCE DESCRI PTI ON: SEQ I D NGO 34:
Gy Leu Thr Ala Leu Pro Asp Gy Leu Leu Arg Gy Leu Ay Lys Leu Arg
G n Val Ser Leu Arg Arg Asn 20

61
{2} INFORMATION FOR SEQ ID NO:29:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 amino acids
(B) TYPE: amino acid
{D} TOPOLOGY: unknown

(ii} MOLECULE TYPE: peptide .

(ix) FEATURE:
(A) NAME/KEY: Region
{B) LOCATION: 1..24

(D) OTHER INFORMATION: /note= "Tandem Leu-rich repeated
structure for placelet GBV."

(xi) SEQUENCE DESCRIPTION: SEQ ID NO'ZS:

His Ile Arg Ser Ile Ala Pro Gly Ala Phe Asp Arg Leu Pro Asn Leu
-~ 5 is

Ser Ser Leu Thr Leu Ser Arg Asn
20

(2} INFORMATION FQR SEQ ID NQ:30:

{i) SEQUENCE CHARACTERISTICS:.
(A} LENGTH: 24 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(ix) FEATURE:
(A) NAME/KEY: Region
(B) LOCATION: 1..24

(D) OTHER INFORMATION: /note= "Tandem Leu-rich repeated
structure for placelet GBV."

(xi} SEQUENCE DESCRIPTION : SEQ ID NO:30:
His Leu Ala Phe 2eu Pro Ser Ala Leu Phe Leu His Ser His Asn Leu
10 15
Thr Leu Leu 'rhr Leu Phe Glu Asn -
20
{2} INFORMATION FOR SEQ ID NO:3%i:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide
(ix) FEATURE:
{A) NAME/KEY: Reg:.on

{B) LOCATION: 1..24

(D) OTHER INFORMATION: /note= "Tandem Leu-rich repeaced
scructure for placelec GPV."

| ' . et st
(xi} SEQUENCE DESCRIPTION: SEQ ID NO:31: This 8 the teplace™e
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(2) I NFORVATI ON FOR SEQ I D NO 35: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH. 24 am no acids (B) TYPE: am no acid (D)
TOPOLOGY: unknown (ii) MOLECULE TYPE: pepti.de (i x) FEATURE:

(A) NAME/ KEY:' Regi on (B) LOCATION:. 1..24 . (D) OTHER

| NFORMATI ON: /.note= "Tandem Leu-rich repeated structure
for platelet GPV." (xi) SEQUENCE DE8CRI PTION: SEQ I D NO 35 Arg
Leu Arg Ala Leu Pro Arg Ala Leu Phe Arg Asn Leu Ser Ser Leu

5 zro Leu Aile Glu geu Pro Gly Val Leu Phe Gy Grlvsé?etvg}y @sﬁ ‘Leé‘u Asp Hi s
Asn

Gln Glu Leu Trp Leu Asn Arg Thr
20

(2) INFORMATION FOR SEQ ID NO:32:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 amino acids
(B} TYPE: amino acid .
(D) TOPOLOGY: unknown '

(ii) MOLECULE TYPE: peptide ) -

{ix) FEATURE:
{A) NAME/KEY: Region
(B) LOCATION: 1..24
(D) OTHER INFORMATION: /note= "Tandem Leu-rich repeated
& structure for platelet GPV."

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:32:

Gln Leu Arg Thr Leu Pro Ala Ala Ala Phe Arg Asn Leu Ser Arg Leu
1 5 10 1s

Arg Tyr Leu Gly Val Thr Léu Ser
20 '

(2) INFORMATION FOR SEQ ID NO:33:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 25 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide

(ix) FEATURE:
(A) NAME/KEY: Region
. (B} LOCATION: 1..24
(D) OTHER INFORMATION: /note= "Tandem Leu-rich repeaced

structure for platelec GPV."
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:33:

Pro Arg Leu Ser Ala Leu Pro Gln Gly Ala Phe Gln Gly Leu Gly Glu
1 S 10 1S5

Leu Gln Val Leu Ala Leu His Ser Asn
20 25

{2) INFORMATION FOR SEQ ID NO:34:
(i) SEQUENCE CHARACTER;STICS:
(A) LENGTH: 24 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: unknown
(ii) MOLECULE TYPE: peptide

{ix) FEATURE: e ment sheel
(A)- NAME/KEY: Region | This is ihe TeplaceDI™:

{B) LOCATION: 1..24 = -
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20 (2) | NFORVATI ON FOR SEQ I D NG 36: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH. 24 am no acids (B) TYPE: am no acid (D)
TOPOLOGY: unknown (ii) MOLECULE TYPE: peptide (i x) FEATURE:

(A) NAME/ KEY: Regi on (B) LOCATION: 1..24 (D) OTHER -

| NFORMATI ON: / not e= " Tandem Leu-rich repeated structure for
pl atel et GPV" (xi) SEQUENCE DESCRERTI ON: SEQ | D NO 36: Adn Leu
Gu Thr Leu Pro Ay Asp Val Phe Ay Ala Leu Pro Arg Leu 1

5 (D} OMBER INFORMATION: /note=]%Tandem Leu-rich repeated

structure for platelec GPV."

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:34:

Gly Leu Thr Ala Leu Pro Asp Gly Leu Leu Arg Gly Leu Gly Lys Leu
1l S 10 15

Arg Gln Val Ser Leu Arg Arg Asn
20

(2) INFORMATION FOR SEQ ID NO:3S:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 24 amino acids
{B} TYPE: amino acid
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide

(ix) FEATURE:
(A) NAME/KEY: Region
(B) LOCATION: 1..24
(D) OTHER INFORMATION: /note= "Tandem Leu-rich repeated
structure for platelec GPV."

(xi) SEdUENCE DESCRIPTION: SEQ ID NO:3S:

Arg Leu Arg Ala Leu Pro Arg Ala Leu Phe Arg Asn Leu Ser Ser Leu
5 10 15

Glu Ser Val Gln Leu Asp His Asn’
20

(2) INFORMATION FOR SEQ ID NQ:36:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 amino acids
{(B) TYPE: amino acid
(D) TOPQLOGY: unknown

{ii) MOLECULE TYPE: peptide
(ix) FEATURE:
(A) NAME/KEY: Region
(B) LOCATION: 1..24

(D) OTHER INFORMATION: /note= "Tandem Leu-rich repeaced
structure for platelec GPV."

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:136:

Glnt Leu Glu Thr Leu Pro Gly Asp Val Phe Gly Ala Leu Pro Arg Leu
1 5 - 10 1S

Thr Glu Val Leu Leu Gly His Asn
20

This is the -replacerﬂt‘eqt sheet
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Thr Gu Val Leu Leu Gy H's Asn 20

64 (2) | NFORVATI ON FOR SEQ I D NG 37: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH. 24 am no acids (B) TYPE: amno acid (D)
TOPOLOGY: unknown (ii) MOLECULE TYPE: peptide

64 '

(2) INFORMATION FOR SEQ ID NO:37:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: unknowt

(ii) MOLECULE TYPE: peptide

{ix) FEATURE: _
(A) NAME/KEY: Region . 1
{B) LOCATION: 1..24
(D} OTHER INFORMATION: /notce= "Consensus sequence for the

é:gdem Leu-rich repeated scructure for platelec

{xi) SEQUENCE DESCRIPTION: SEQ ID NO{i&:

Xaa Leu Xa§PXaa geu Pro Xaa Xaa Leu Phe Xaa Xaa Leu Xaa Xaa Leu
1 - 10 1s

Xaa Xaa Leu Xaa Leu Xaa Xaa Asn
: 20

(2) INFORMATION FOR SEQ ID NO:38:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
{B) TYPE: amino aciad
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: pepcide
{(iii) HYPOTHETICAL: NO

(ix) FEATURE:
(A) NAME/KEY: Peptide
{B) LOCATION: 1..11

(D) OTHER INFORMATION: /note= "Amino acid sequence of the
'GPV thrombin cleavage site."

(ix) FEATURE: _
{A) NAME/KEY: Region
{(8) LOCATION: 1..2 . '
(D) OTHER INFORMATION: /note= "Amino acid residues found
in other chrombin substraces.*

(ix} FEATURE:
{A) NAME/KEY: Region
{B) LOCATION: 5..9
(D) OTHER INFORMATION: /note= "Amino acid residues found
in other thrombin substcrates."

(ix) FEATURE: :
(A) NAME/KEY: Region
(B) LOCATION: 11
(D) OTHER INFORMATION: /note= "Amino acid residue found in

other thrombin subscraces.”

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:38:

Ala Glu Cys Pro Gly Pro Arg Gly Pro Pro Pro
1 S 10

0 This is the replacement sheset
{2) INFORMATION FOR SEQ ID NO:19: _ et
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(i x) FEATURE: . (A) NAME/ KEY: Regi on (B) LOCATION: 1..24
(D) OTHER I NFORMATI ON: / note= "Consensus sequence for the

tandem Leu-rich repeated structure for platelet. GPV. "
(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 37: Xaa Leu Xaa Xaa Leu Pro Xaa
Xaa Leu Phe Xaa Xaa Leu Xaa Xaa Leu 1 5

10 15 Xaa Xaa Leu gaa Leu Xaa Xaa Asn

20 (2) 1 NFORVATI ON FOR SEQ I D NGO 38: (i) SEQUENCE 'CHARACTERI STI CS:
(A) LENGTH &1 ssduitcBCémbRacterisTIcs: (B) TYPE amino acid - (D)

TOPOLOGY: unknowtA} LENGTH: 11 amino acids
(B} TYPE: amino acid
{D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: pepcide
(1ii) HYPOTHETICAL: NO

(ix) FEATURE:
{A) NAME/KEY: Peptide
{B) LOCATION: 1..1l1
{D} OTHER INFORMATION: /note= *Amino acid sequence of the

human fibrinogen (Fg) A-alpha 1 chain thrombin
cleavage site."

{(ix) FEATURE:
- (A) NAME/KEY: Region
(B) LOCATION: 1..2
(D) OTHER INFORMATION: /note= *Amino acid residues
- identical co GPV."

(ix) FEATURE:
(A} NAME/KEY: Region
(B) LOCATION: S
(D) OTHER INFORMATION: /note= *Amino acid residue
identical to GPV."

(ix) FEATURE:
(A} NAME/KEY: Region
(B} LOCATION: 7..9
{D) OTHER INFORMATION: /noce- 'Amzno acid residues
idencical to GBV."

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:39:

Ala Glu Gly Gly Gly Val Arg Gly Pro Arg val
1 S 10

(2) INFORMATION FOR SEQ ID NO:40:

(i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 11 amino acids
{B) TYPE: amino acid
{D} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide
{iii)} HYPOTHETICAL: NO

{ix) FEATURE:
(A) NAME/KEY: Pepctide
{8) LOCATION: 1l..11
(D) OTHER INFORMATION: /note= "Amino acid sequence of the

human fibrinogen (Fg) A-alpha 2 chain thrombin
cleavage ;ite.'

{ix) FEATURE:
(A) NAME/KEY: Region-
(B) LOCATION: 5..7
(D) OTHER INFORMATION: /note= "Amino acid resxdues
identical to GPV."

) . " |aggmmmtsh'ﬂ
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:40: This is-the rep
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(ii) MOLECULE TYPE: peptide (iii) HYPOTHETI CAL: NO (i x) FEATURE:

(A) NAME/ KEY: Peptide (B) LOCATION: 1..11 (D) OTHER

| NFORMATI ON: / note= "Am no acid sequence of the GPV

t hrombi n cl eavage site.” (i x) FEATURE: (A) NAME/ KEY: Region
(B) LOCATION: 1..2 (D) OTHER | NFORMATI ON: /note= "Ami no acid

resi dues found I n otheré& hronbin substrates.™ - (1 x)
FEATURE: A). NANE/ KEY: Regi on (B) LOCATION: 5..9

(D) OTHER I KROR§MTY M'ﬁ’n@’tye1""”Aihﬁ'51 al Vg Aggies found in
ot her thronbin substrates. (i x) FEAT

(2) INFORMATION FOR SEQ ID NO:41:

(1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 11 amino acids
{B) TYPE: amino acid
{D)} TOPOLOGY: unknown

(ii) MOLECULE TYPE: peptide
(i1i) HYPOTHETICAL: NO

(ix) FEATURE: ’
(A} NAME/KEY: Peptide -
{B). LOCATION: 1..1i1
{D) OTHER INFORMATION: /notes= 'Amino acid sequence of the

human fibrincgen (Fg} B-beca chain thrombin
*cleavage site."

{ix) FEATURE:
(A} NAME/KEY: Region
(B) LQCATION: 7..8
{D) OTHER INFORMATION: /notes= "Amino acid residues
identical to GPV."

(ix) FEATURE: .
(A} NAME/KEY: Region
(8) LOCATION: 11 '
{D) OTHER INFORMATION: /note= "Amino acid residue
identical to GpV."

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:41:

Glu Gly Phe Phe Ser Ala Arg Gly His Arg Pro
1 5 ' 10

{2) INFORMATION FOR SEQ ID NO:42:

(i) SEQUENCE CHARACTERISTICS:
{A} LENGTH: 11 amino acids
(B) TYPE: amino acid -
{D) TOPOLOGY: unknown

{ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO

{ix) FEATURE:
{A) NAME/KEY: Peptide
(B) LOCATION: 1..1il
(D} OTHER INFORMATION: /note= "Amino acid sequence of che

human plasma factor XIII (FXIII) chrombin cleavage
sice."

(ix) FEATURE:
{A) NAME/KEY: Region
(8) LOCATION: 6..8
(D} OTHER INFORMATION: /noces "Amino ac:.d rasidues
identical to GPV."

- " (xi)- SEQUENCE DESCRIPTION: SZQ ID NO:42: | This is the replacerent st
Glu Leu:Gln Gly Val Pro Arg Gly Val Asp Leu )

nate: 2 & JAN 1967



(A) NAVE/ KEY: Regi on (B) LOCATION: 11

(D) OTHER
| NFORMATI ON: / not e= "Am' no acid residue found in ot her
t hronbi n subscraces. (xi) SEQUENCE DESCRI PTI C]\l SEQ | D NO 38:
Ala Qu Cys Pro Gy Pro Arg Ay Pro Pro Pro 1 5
10 (2) | NFORVATI ON FOR SEQ I D NGO 39:
67
1 s ' 10

(2) INFORMATION FOR SEQ ID NO:43:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 11 amino acids
{B} TYPE: amino acid
(D) TOPQOLOGY: unknown

(ii) MOLECULE TYPE: peptide
{iii} HYPOTHETICAL: NO

{ix) FEATURE:
(A) NAME/KEY° Peptide
(B) LOCATION: 1l..1ll
(D) OTHER INFORMATION: /notes= "Am:.no acid sequence of the

human chorionic gonatropin beca-subunit (CGbecta)
» thrombin cleavage sice."

-

(ix) FEATURE:
(A) NAME/KEY: Region
(B) LOCATION: 6.

{D) OTHER INFORMATION /note= "Amino ac:.d residues
identical to GPV."

{ix) FEATURE:
(A) NAME/KEY: Reg:l.on
{(B) LOCATION:

(D} OTHER INE‘ORMATION' /nox:e- *Amino acid res:.due
idencical to GPV."

(xi} SEQUENCE DESCRIPTION: SEQ ID NO:43:

Arg Leu Pro Gly (.\js Pro Arg Gly val Asn Pro
1 ‘10

Tris is the replacerment she

ata: £ 4 JNN 1997
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(i x) FEATURE: (A) NAVE/ KEY: Region (B) LOCATION: 5

(D GWHER INFCRN%TICN / note= "Aning aci d residue I denti cal
to GPV. ‘(i X) FEATURE: ?A) NAVE/ KEY: Regi on . (B)
LOCATI ON: 7. .9 (D) OTHER | NFORMATI ON: ./ note= "Am no acid residues
i dent i citﬁs.li Qs gr.\(ﬂmn rs: (Xi) SEQUENCE DESCRI PTION: SEQ | D NO 39: Al a
Gu Ay y y rg Ay Pro Arg Val (2) I'NFORMATI ON FOR SEQ | D NG 40:
(1) SEQUENCE CHARACTERI STI CS: (A) LENGTH; . .11 am no acj ds

(B) TYPE: amino aéid An isolated DNA construct comprising a polynucleotide
sequence enccdzng a glycoprotein V polypeptxde.

2. The DNA construct of claim 1, whe:ein the
polynucleotide sequence encodes a polypeptide having an amino acid sequence
as shown in Figure SB (SEQ.ID.NO. 2). :

3. The DNA construct of claim-l, wherein the polynucleotide
sequence has a sequence as shown in Figure SA (SEQ.ID.NO. 1) .-

4. The DNA construct of claim 1, wherein the
polynucleotide sequence lacks introns. '

S. . The DNA construct of claim 1, wherein the
polynucleotide sequence encodes a full length glycoprotein V
prc;ein.

6. The DNA construct of claim 1, further comprising a
heterologous promoter operably linked to the polynucleotide sequence.

7. The DNA construct of claim 6, wherein the promoter directs
expression of the polynucleotide sequence in a eukaryote.

8. = The DNA construct of claim 6§, wherein the promoter directs
expression of the polynuclectide sequence in a prokaryote.

9. A composition comprising a cell containing a DNA construct
of claim 1. '

10. The composition of claim 9, wherein the cell is a
eukaryote.

11. The composition of claim 9, wherein the cell is a
prokaryote.

12. A pharmaceutical composition comprising a pharmaceucically

accepcable carrier and the GPV polypeptide.

13. The composition of claim 12, wherein the GPV polypepcxde
has a sequence as shown in Figure 58 (SEQ.ID.NO. 2). '

14. An isolaced, purified GPV polypeptide having a sequence as
shown in Figure SB (SEQ.ID.NO. 2). '

1s. An antibody capable of reacring with the: polypeptxde af- -
claim 14. Thig is the replacernent shget

N \IlLI | |!|\ 7k we




(D TOPOLOGY: unknown (ii1) MOLECULE TYPE: peptide (i)

HYPOTHETI CAL: NO (i x) FEATURE: (A) NAVE/ KEY: Pept i de
(B) LOCATION: 1..11 (D) OTHER | NFORMATI ON;

sequence of the : human f| bri nogen (F¢ )

t hr ombi n cl eavage site. (1x)

NAVE/ KEY: Regi on (B) LOCATION: 7%, .7

| NFORMATI ON: / not €56 Al A1GreRfibd #2ShAMRS a degree of chrombé&RBbekidl ha
GPV. paciéﬁ% Lo§§¥3!§R51142E§5§iJ’EkEEL;&§E§% Jgeiggdigody of claim 1S.

17. The use of an isclaced G?V promoter to direct expression
of a polypeptide. ' '

18. A method for the detection of cells of megakaryoblastic
lineage, comprising evaluating a sample for the presence or absence of a
polynuclectide sequence as shown in Figure SA (SEQ.ID.NO. 1). '

19. A method for detecting thrombus formacion.in a subject,
comprising the measurement of circulacing GPVEL.

20. An isolated nucleic acid capable of hybridizing to a
nucleic acid ha¢ing a sequence of Figure SA (SEQ.ID.NO. 1}.
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Ay Ay Val Arg Ay Pro Arg Val Val GQu Arg 1 5
10 (2) | NFORVATION FOR SEQ I D NG 41: (1) SEQUENCE CHARACTERI STI CS:

) am no aci ds ©am no aci
A) LENGTH 11 i i d B) TYPE i i d D
TOPOLOGY: unknown (ii) MOLECULE TYPE: peptide (iii) HYPOTHETI CAL:
NO 110
o
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(i x) FEATURE: (A) NAME/ KEY: Pepti de (B) LOCATION 1..11
(D) OTHER | NFORMATI ON: / note= Amino acid sequence of the

human fi brinogen (Fg) B-beta chain thrombin . cl eavage site."
(i x) FEATURE: (A) NAME/ KEY: Regi on (B) LOCATION: 7.8
(D) OTHER | NFORMATI ON: / note= "Am no aciz(}ld esi dues
I dentical to GPV." (i x) FEATURE: (A) NAME/ KEY: Region
(B) LOCATION: 11 (D) OTHER | NFORVATI ON: /note= "Am no acid
resi due irdentical to GPV." (xi) SEQUENCE DESCRI PTI ON:
SEQ I D NO 41: _

N

Fle. 2

SUBSTITUTE SHEET (ULE 259 This is the replacement snedt

pete: 24 INEA



Gu Gy Phe Phe Ser Ala Arg Ay Hs Arg Pro 1 5

10 (2) | NFORVATION FOR SEQ I D NG 42: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 11 am no acids _ (B) TYPE: am no acid (D)
TOPOLOGY: unknown (ii) MOLECULE TYPE: peptide (iii) HYPOTHETI CAL:
NO (i ¥) FEATURE: - (A) NAME/ KEY: Peptide (B)

- LOCATION: 1..11 (D) OTHER | NFORMATI ON: /note= "Am no acid
sequence of the : hunman pj/dﬂma factor XIlIl (FXI1I) thronmbin
cl eavage site." (i x) FEATURE: (A) NAVE/ KEY:
Regi on " ' _

abc d

— 23,18
— 4.36

— 2.32
— 2.03

FIG. 3.

This is the replacement sheet
SUBSTITUTE SHEET (RULE 26) : - :
Dete: 24 JANT1997



(B) LOCATION: 6..8 (D) OTHER | NFORMATI ON: /note= "Anmino acid

resi dues I dentical to GPV.* (xi)- SEQUENCE

DESCRI PTI ON:  SEQ I D NO 42: GQu Leu dn dy Val Pro Arg Ay Val Asp Leu
67 1 5 ' 10 (2) I NFORVATION FOR SEQ ID
NO: 43: _ | 4/16 _

Bam H!

SUBSTITUTE SHEET (RULE 26) K
This is the replacemem sheet.-

.Da{e: | 24 ﬁ\dﬁ-!gg.l



(i) SEQUENCE CHARACTERI STI CS
(B) TYPE: am no acid
TYPE: peptide

(A). LENGTH: 11 am no aci ds

(D) TOPOLOGY: unknown (i1) MOLECULE
(iii1) HYPOTHETI CAL: NO (i x) FEATURE: :
NAVE/ KEY: Pept i de (B) LOCATION: 1. .11 (D) OTHER

| NFORVATI ON: / note= "Am no acid sequence of the '
.chorionic gonatropin beta-subunit (CGbeta)
site.” - (ix) FEATURE: (A) NAME/ KEY: Regi on . (B)
LOCATION: 6. .8 (D) OTHER Iyf@RVATI ON: note= "Am no acid residues
.denti cal tc’339VGKTCGGAACfaEAAAGACCT CCCGCGATAC CTGGCAGAGG CAGTGGCTCT 50

TCCCTGTG6T CCAGGGCUTCA CTGACTITTGA AGGTAATTTC AGTCAACCCA GCCTTTACTG 1o
GGCTCTGACT GCATTAGGCT GCATCAAAGG GGATTGGATC CCATGATTCT TTATATCTTC {70
TGACATTAAG CCTTTGTCAG CTATAGGTGT TACAAATATC TTTAGTTTGT GGTTTATCTT 230
TTCCCCTTTT TTATGGTGTC TTGAAGGATA GAAGTCTTAA TGCAGACAGC ATTATCAGTE 290
TGTTCAAAAG 'ACAGCTAGAC ACGTTTTECC TATAGACAAA TGGGCAAAAG GAAAGCCAGC 350
TTTCTCAAAT GAAGCACAAG TGGGCCTTAA TTATGTGAAA AGGTGTTCAA GTTCATCATT 410
AAACAGGGAA AGGAAAAGTT AAAACC%‘{GCITGAGATATCT TTCATAGAAA TGGCAAAAAG 470
' Ets-| s-l . ' :
MGAAG 6C CAGETETEG6 CAFCAGGAAC TCTCACAAAT GBCAGETETC 530
- ATCSTAGACC AACACAACCA CTTTGGAGAG CAGTTIGACT TTCCCCAGTT AAACTGAACA 590
TETGAGCSEC CGGECGTEGT GGCTCATOCC TETAATCCCA GCAGTTTG6G AGECCGAGGC 650
66606 6ATTE CCTGAGCTCA GGAGTTCAAG ACCAGCCAGE GCAAGACGET T 110
CTCTACTAAA ATACAAAAAA TTAGCTGGGC GTGATGGTGT GTGCCTGTAA TCCCAGCTAC  T10
TTG TEAGGCC GAGGCAGGAG AATTGCTTGA ACCAGGGAGC AGGAGGTTEC AGTGAGCGGA 830
830

GATCGCACCA CTGCACCCCA SCCTGGCGAC AGAGTCCCCC TCCGCCACCA AAAAAACAAC
950

. Ets- | -
AAGTGAGCAT CCTGCAACCT AGCAATGCCA TTGTTGAACA AGTTCAAAGA TGTTCTTAGC
CTTATTAGT gﬁg

AKAGEAA CAAAAAAATG GAGGATTTGA GAATGTTCTT ASCTTTATIG
CTAAGCSGAG AAAGAAAAAC AACACATACC AAAAAAAAAA AAAAAAAAAA AAAAAAACAA
KARACCTGEG TEGGAAATTA GGECCATETS GCATGARAAG GMAGACGOAS GCMGTTG 130
nso
1250

GCCCATCTA%ATEGTGJGEQT ACTGCAGTGA TCCAGCTGTA TCACTGA s~ﬁZNGGCAT
CATAGAGTEZ::EEFETGCCA TTTATEGAAA AACTCTCCCC

1310 -
1370

(A)

human
t hronmbi n cl eavage

IETs CToC ACTECTCTTS GCTTTGACAS
TAGGAATCAG GTTATATATS GTCTCTCG6T TTGARGATAT TTGTCATTAA AAACCAGAAC

GATA _ Ets-1
CTTTCCTGAC CTACTCTGGT

AAGGGCTCTG JAGATAGIGGTC AAAGTCTTTA TCC

GOAAGBATAC

v
TCAGTT??TT
aggaaattag
_ng%fnfgtua
tteccagana
1cffnf%gff
actgttgage
ciccfua$gi
catggcgtog

getgttttgg

69c0aacgac
otagccaaty
ctttgtgat

ftfuuugfu?
gtggasaatc
cacgtagggo
tgectetgea

tgaccacact

This is ihe replacerent swet £/G 54 -/ SuBSTITUTE SHEET (RULE 26)

Das

CAGCCTCTTC

TGGAGTGCAG

agggcicttt
uu%ffc ctt

a?fcag%gcc
tatggctaog
ctttetgtge
fufrgtuug¥
agtgataqgg
¥ggfgfccfi
cagatggts
cagggtaagt
fcfgfgu?cf
fg?cfaf cg
cofagagcad
aafctgtagt
casagtgeag

cccacggtty

CTG TGGAAAG

AACCATTTCA
agtctgtgtg
u*guuucuft
g gagtatta
cagacatac
cfcfgj?ccf
gttaaatgcea
eftottatat
iuaiugugfc
gtggeigeag
tatagagtca
tgoatgtga
g?ngc%kéu?
aagcatgagg
cctaagaaas
gatcccagqyg

TETCGAATCA

Ggtaaggeca
fgcufgagna
gttttggtag
cctttagtte
taccctcaaa
tcatcctiga
tgtagtatan
gtitttgttyg
acttggtact
actttgetgt
agageagage
aotgattatt
ttete tgtac
ccacgeagtg
gagggagtga
ttcagtacag
Met

e
ctittttagA CATGICTGAGG

24 WSS

CATGCAGAGC TCTAAGTCTT

catattttas acottagtat
gtaoaattgc acgagaagea
gf?ugtnggu iggtgfgtuf
agcaicttag castagtage
ttctatgtgo ccctagttat
oteggggoete atatacttac
ateaocgaget gagoacaastg
getgttgatt gaaggtgitt
gtggunufng cotgattgig

ccettetty actgttggtt
cgttttcoco atggacatig
ttagttctct atgtacagec
tctcatgett toaacigaga
tagaotgagt gtcttitcac
gaactfctgge gaeaagatig
gegcgaacge tectgtgtgt

GGGACTCTAC TGTGCGCGET

-

1430

1480
1550
1610
1670 -
1730
1790
1850
1910
1970
2030
2090
2150 -
2210
2210
2330 -
2390

2450



(i x) FEATURE:

(D) OTHER | NFORMATI ON:

identical to GPV."

10

68 [err]

GCTCGGGCTT -
EGACGCCGCE
CAACCTCACG
CAGCGECATG
CGCCGGCACC
CACGCATCTT
CCACAATGCG
GGTCECTCTE

 GAACCTGAAS

T6GAGCACAG

(A) NAVE/ KEY:

Regi on

(B) LOCATI ON:
[ note= "Am no acid residue

(xi) SEQUENCE DESCRI PTION: SEQ I D NO 43:
Leu Pro-Gy Cys Pro Arg Ay Val Asn Pro 1

CT6C6CGCCC AGCCCTTGCC
CAGTGCTCGG GEGGCGACET
CACATCCTGC TCTTCGGAAT
ACCGTCCTGC AGCGCCTCAT
TTCAGTGACGC TGATAAAACT
GCAGGTGCGC TGCTGGATAA
CTAAGGGGCA TTGAGCAAAA
AACCAGAATC AGCTCGATTT
TTGTTGEATT TATCGGGAAA
GCTAAGCTCG AGAGACTTCT

TTCGE66CTG TTGAACGAGCC -TGEGCECCCT

CCGTTCCATC
GAGAAAGGAC
GTTGACTCTG
66GCCTGCAG

GCAGCCGG66 CCTTCGACCE
CTTGCGTTTC TGCCCTCTRC
TTCGAGAACC CGCTEGCAGA
GAGCTGTG6C TGAACGGCAC

6710

GTGTCCGCCA
GGGGCGCATC
666CCGCGGE
GATCTCGGAC
GAAAACCCTG
GATGGTGLTC
CATGTTTCAG
GCTTCCTCCC
CAACCTGAGC
GCTCCACTCE
GACGGAGCTE
GCTCCCAAAC
GCTCTTTCTT
6CTCCCEEEE
CCAGCTGCEC

CCGCAACCTG AGCCECCTGC GGTACTTAGE GGTGACTCTE

TCCGCAGGGC
CCTEACCECC
GCGCCECAAC

6GCTTCCAGE GCCTTEGCEA
CTCCCCGACG GCTTGCTECE
AGGCTGC6C6 CCCTECCCCE

GAGCETCCAG CTCGACCACA ACCAGCTGGA

6CCCCEGCTG6
GCCCTTCCTG

- BTGCGCAGGL

CGAGTECCCE

~ CGCTETCCAC

GACCACGGGC

ACGGAGETCC TGTTGEGGCA
666T GGCTGC GGCAGCACCT
CCTGG66CGC ACGCCEECCT
66CCCCCEGE6 GCCCGCCTCC

CCAGGCTTGG CTCCCAACAG
AAAGGTCAAG ATCATAGTCC

GCTCCAGETE
C66CCTCGEC
TeCCCTCTTC
GACCCTGC CT
CAACTCCTGEG
AGGGCTGGTG
GCCGCTCTEE
GCGCCCLG LT

CTCAGAACCC
GTTCTGE 666

TETTCAGGCC ATGATCACCE TGATCATCET GTE;GCTATG

TCGAAAATT A
TAGAACCTGA
TGCCCTCCCC
CTCCTCCTCC
CTCTGT CCCC
TTGGCAGCTC
CCTTGCCLCG
TEAGTAAGGE

ATCAGAGAG A GAGCCCTTEG
CCAGATGTGG CTCGGAGGGG
ACTCCTCCTC TCTTCTTCCY
CCCTCTCCGC TCTGTECTCT
GCCCGTCTCT GGAAACTGAG
CACGCGETGT GCGCTGACAC
CTGTGCCTEG CTTGECCTCT
GACAGCTCCA GGCCEGEECT

TTGTGAAATC AATGCGTGGA TAAAGGAACA

GGAGGEAAAG
6CTCTETGEC

GATAGECTGT TGCTCTATCT
CCAGGCTGEC GTGCACTGEE

STOP
GTANACCAAT
AATCCAGACC
CTTCTCTCTC
TCATTCTCAC
CTTGACGTTT
T6CCC6E666
GETGCACACA
6TCTCCTGCA
CATG CCATCC
AATTTTTTGT
CCGTCTCAGT

CAGGTTCAAG TGATTCTCAT GCCTCAGCET TCTGAGTAGC

ACTACACCCG

GGCTGATCTC-AAACTCCTGG

GCTAATTTTT GTACTTTTTA
TCTTGAACTC

AAGTAGAGAC
CTGGCCACAA

TCCCAAAGTG CTGGGATTAC
TTTGAGAAGT AGAGCTCTTG
TCTGACC TAT GGGCTACTTG
ATAAGCGACT TCTGTGAGGC
CAGTGTAGGT CCAGCGTGTT
GCAACATGTC ATTTTGAAAC

_CAGAAGCATT TATGGAGCAG

AGGCGCAAGG CACTACACCT
CCATTTTTIC CCTTGCTCCA

5

GCTTGCAAGT GTGTCTTCCG
TCCGCECTEE GCCTGCGCAC
GTCCTGCAGA GCCAGAGCTT
AGCCACATTT CCGCCETTGEC
AGGCTGTCGC GCAACAAAAT
CTGGAGCAGT TGTTTTTGGA
AAACTGGTTA ACCTGCAGGA
AGTCTCTTCA CGAATCTGGA
GACCTGCCCA AGGGGTTGCT
AACCGCCTTG TGTCTCTGGA
CAGTTCCACC GAAATCACAT
CTCAGTTCTT TGACGCTTTC
CATTCGCACA ATCTGACTCT
GTECTCTTCE GGEAGATGGE
ACCCTEGCCE GCECCECCTT
AGCCCGCEEC TGAGCGCECT
CTC6CCCTSC ACTCCAACGG
AAGCTGCGCC AGGTETCCCT
CGCAATCTCA GCAGCCTGEA
GG6CGACE TET TTGE66CTCT
C6CTGCGACT 6TGGCCTG66
GGCGGGGAAG AGCCCCCACG
GCCCTGGCGG GEGGTGACGL
GCGCACAGCT CCTCGGAAGD
T666TETG66 CCCABCCEET
TTTTATTTIC TGCTTTTAGC

ATTAAAATTG GCCAACTCTT

GE6GAAAATCT TCTAATTACT
CGCTGCTETC TIGCTCTCCC
ACTGCCACGC CTTCCTTTCC
GGGCCCGCAA CGCCTCOTCT
GTAAACTGTG GTTGCCTGGC
CTGGACTG TG .TTGGACCCAT

GGGACCTCTT CAGTGTCTAC

CAGAGTAAGC CGETAAATGT
AAGTGATGAT GGCTTTICCT

TTTTGTTTTT GGACAGTCTA.

TCACTGCAGC CTGCGCCCTC
TG6GATTAGA GE6CGTGTGCC
GGGCTTTGCC ATATTGGCCT
GTGATCTGCGC CGCCTTAGCC
GCCCTCTTCA TCGAATTTTA
TTTTTCTCAC TTTATGTCTC

GEAGAGCACT GGACTCCATT CATGCATGAG CATTTTCAGS

TGAGAGAGGA AGAAAACACG
TCCTGAGGCT CCTGTGAGTT
TCGATTGATT TGCATTTCCT
TTAACATETG ACTGGTATTS

FIG. 54 -ZwBST

GAGCCTTGCC TCCAGGTGCC
TCCACTTGCT TTACATCCAT
GGAACTCTGC CACCTCATTT
ATGAATATAA TGATAAGCTT

[TUTE SHEET (RULE 26)

—

11

Arg

2310
2570
2630
2690
2150

2810

2810
2830
2990

3050
3o

3no

3230
3290
3350
3410
3410
3530
3590
3650
3t10

3no
3830
3890
3950
4010

4070

4130
4190
4250,
4310
4370
4430 .
4430 |
4550

4610

4670
4730
4190
4850
4910
4970
5030
5090
5150
5210
5210
5330

This is the replacement sheet

Date:
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69 WAT ISCLAIMEDIS: - 1. An isol ated DNA construct
conprising a pol ynucl eoti de sequence encodi ng a gl ycoprotein V pol ypepti de.
2. . The DNA construct of claim1, wherein the pol ynucl eoti de sequence
encodes .a-pol ypeptide having an am no aci d sequence as shown.in Figure SB
(SEQ ID. NO. 2). 3. The DNWI@onstruct of claim 1, wherein the
pol ynucl SATTCURAGH CAGCTEG GEET £LASAQUETCA TAICTITOMIC ICAAETEGARAC STGC[ HAXA OCD. 5390

1). TTITETTECTTA TAATTORA TONACTOMGC TTAtTEAGAGE CAGNTE £ TTAARA AL MTTNECTEEC 5450

pol ynucl GACT T6A CAA0 GFOTEE ST ANATCEOABC TCTACCACTT ACTAACTOGA CPOBGAOTHIG u§sigof
claim 1, GBMAAGACAG GECHDT ACAICI TETCT ARG Gl qIEBTET GOIc BAASCAT AM 1ACAGB4TAAC 5570 -
gl ycopr oAFABTAMCCTG CTTCATAGAS TTTTETGAGA ATTAAAGGCA ATAAAGCATA TAATGACTTA 5630

GCCCAGCGGC CTGCAGAGAA TAGCATGTTAA TGAATGTTAG CTATTATTAC TAAAGATGAG 5690
CAATTATTAT TGGCATCATG ATTTCTAAAG AAGAGCTTTG AGTTGGTATT TTTCTCTETG 5750
TATAAGGGTA AGTCCGAACT TTCTCATACT GGAGGTTACA TTCACATCAG TCTGTCTTCC 5810

" CCTGGGGATE GGCTCAGGCC TGGGTGGCCA GGCTCTGTGC TCACAGTCCA GAGCAATGGA 5870
TGCTCCAACA CCACCAGGTG GATGTGGAGC AGGAGAGCTG GATCGTGGCA TTTRTTICTE 5930
GGTTCTGCAG TTGGGAGTTGC GTTTCTGGGT TCTCCATTGE TCTACTTGTC TAGTCCCATA 5990
CCAGACTCAG GGTCTCCATT ATTGGAGGTT TAATAATTTT TGGTATAGGE TCATCTCTCC 6050
ACCTTGTTTT TGTTCTATTC TTGGTTCTTT GCAATTCTAT GAATATTTCA GGGTCAGCAT 6110

- GTCAACTCCA TTGAAAAACC CTGCTGGGAT TTTAATAGAA CTTACAGCTC ACGCCTETAA 6170
. TCCGAGCACT TTGGGAGECT GAGGTEG6TE GATCACAGGT GAGGAGTTTG AGAACAGCTE 6230

GCCAAGATGE TGAAACCCCS TCTCTACTAA AAATACAAAA ATTAGCTGGG TGCGGTGGCA 6290

GETGCCTGTA GTCCBAGCTA CTTGEGACAC CGAGGCAGBA GAATCACTTG AACCCGE6AE 6350
GCGGAGGTTG CAGTEAGCCG AGATCGTGCC ACTGCACTCT AGCCTGG6C6 ACAGAGCGAG 6410

ACTCCATCTC AAAAAAAAAG AAAAAGAAAA TTGCAGTAAA TTTAAAACTA ATTTGGGGAA 8470
GAATCTGTAT TTTTACAATA CCTAGTGTTC TTGGCAGTAA GCATGGTTCA TCTTCCCATT 6530
TATTTACGTC ATTTTAAATC TTTCAGTGAT GTTTTAGAAT TTTTTTTATA AAAACCTTCA 6590
CTATAAGAAC AGAAAAGCAA ACACCGCATE TTCTCACTCA TAGGTGGGAA TTGAACAATG 6650
AGAACACTTG GAGACAGGGC GGGGAACGTC ACACGCGTGE ACTGTTGGG6 GGGTGGCTEE 6710
GAGAGGGATA GTGTTAGEAG AAATACCTAA TGTAAATGAC GAGTTAATGG TGCAGCCAAC 6770
CAACCTGGCA CATGTATTCA TATGTAAGAA ACCTGCACGT TGTGCACATE TACCCTAGAA 6830
CTTAAAGTAT ATTAAAAAAA GAAACCTTGG CACTGATTTT GTTAGATTTA TICCTAGGTA 6890
TCCTTCCTCT TTTTTGATTT GTCATTECTA TTGTAGATGE CATCTTTTTA AAAAGTTATA 6950
TTITTGTAAAG CAAAAAATAA AAAAAGTTET ATTTCTAATT TTTATTACCA ATATATAAGA 7010

ATGTAATTTA TTTTTACATA ATTATCTTAT GTCTAGTAAT AATTCTGATA ATTTGCTTCT 7070
. TGCTATTAAA AGCTTACACC CATTATTGAT TTATTTTICT GTTITAAAAT ATCTTCCTEC 7130
: ACTGGCTAAA ACCTCCACTA TAATGTTGAG CAGAACAGTG AGGCATCCTT AGAACTATCT TI90-
TGGTTGCAAA GGGTAGGTCT CTAATGTTTC ATCAATAAAT GTGATGTTTC TAGTCTGAGT T250
TIGCTAAGTA TATTTTAAAA TAATCAGTAA AGTTAGATIT TATCCATTTT TATCTTAACT 7310
ATTGAGATGC TCATATCATT TTTCTTCTTC AATGTGTTAA AATGGTGAAT AAATTTATAG 7310 -
ATTTTGGAAA AGTAAATTCA TTCTTGCATT CGGGAAGTAA ACCAAGCCAT GCTATGTGTA 7430
TTTAAAATAT ATTGCTGAAT TC-3 1452
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pr ot ein. 6. The DNA construct of claim1, further conprising
a heterol ogous pronoter operably linked to the pol ynucl eoti de sequence.

7. The DNA construct of claim6, wherein the pronoter directs expression
of the polynucl eotide sequence in a eukaryote. 8. The DNA
construct of claim®6, wherein the pronqﬁqf dlrects expression of the

pol ynucl eoti de sequence in a prokaryote. 9. A conposi tion
conprising a cell contalnlng a DNA construct of claiml. 10.
The conposj tji an of cfa; - -rFi-

11. The cbripdsitd S WS

LoEfTAc0 FL@FyPtEa@}&%ﬁLLB |
carrlérpgg{qfﬂg é;ﬁf$bﬁyﬁggpbdg? ﬁOVp% i EgGa,ppa%nEc?u%|ﬁally Eegtﬁble

6l GREVEQSQSFSHE N TV.0RLHK {_S DSHISKVA

ml h mé
9i P 6T FS D.L | K LK K T L LSRNKITHLPGALLDEK

121 %Sy LLEQLFLDHNALRGIDONME QK. L VLQE

WF
oL ALNONQLODFLPASELFTNL E NLKLLDLSGN

-————-——. -—---—--———

181 ﬁ LTHLPEKE LLGAQALK L ERLLLHS N RLYS L D

kZ
21l 5.6 L L N SLEALTELROF H RNHIRSILAPG A F D R
241 L P N i S SLTLSRNH:LAFLPS ALFLHSH kL

adll (hT
an LT L FENPLA E L P CYLFGEMN G CLOQEL N R.T

_________ ALPRLTEVLLGH
4z|uswn©6©chPFLcwmoHLchssEEPPR
451©AGPGAHAGLPLWALPGGDAE@PGPR‘GPPP
4BIIRFAADSSSEAPVHPALAPI’SSEP‘HV\\'AOPV)

Y) (x} )
S TTGEKEQ D(H SPFWGFYFLLL A(V)Q Aiﬁll(% v l(d’

54l F AMIKIGQLFR K LIRERALG S60

FIG. 5B

SUBSTITUTE SHEET (RULE 26)

This is"ihe replacemdnt sheet

L 24 WY
~ Date:



Use

===z =g-rE===]

(=Y 8- X = NI 10rF- -~ JTE - P RTe g - = == ]

16.

NPNAO =W L O
U O I —EO NI
?LaLlulu|L|LI;!L|L|L|L|L?vuvuv

An

14.
shown in Figure 5B

70
preparation of a nedi canent

O b~ Yt 102 L) VI, Sl >— > Y U Ly
QKEQKETSTQR <oz dpb—

_ILlLILIL|L|L|L|L|L|L|L|L|L|Luw_

VKLNNKANNGREKSR

fe e S e LLIECCD AL IS CO W) D D VDAL

=G e =T o=

NV A OO . JW O

9 /8e

VD R E NI D D L L DD XD
SPGQAKSPSGAQDRG

nu looaa a.a.aa
!- N PR OO Y U ) I

15. An anti body capable of reacting with the

ﬂucuflbnnUTnuvnnnﬁnﬂnuCoTLnKCL

The conposition of claim12, wherein the GPV pol ypeptide has a

sequence as shown in Figure 5B (SEQ I D. NO 2).
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t hronbocytopenia in a patient. 17. The use of an isolated GPV
pronmoter to direct expression of a polypeptide. 18. A nmethod for
the detection of cells of nmegakaryoblastic |ineage, conprising

eval uating a sanple for the. presence or absence of a polynucleotide
sequence as shown in Figure 5A (SEQ I D Use of GPVil for

the preparation of a conposition for d ctlng thronbus fornatlon in a
subj ect by measuring

6PV
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matl ng GPVf1 in said EGBJ‘ei 20. An isolated nucleic acid
I cleic .

e of hybridizing to a racid having a sequence of

REBPTRPABSTRACY. NO 1)

PLATELET GLYCOPROTEIN V GENE AND USES

The invention relates to the glycoprotein V gene. Specifically, this invention discloses the
sequence and structure of the glycoprotein V gene and the amino acid sequence of the
glycoprotein V polypeptide. In addition, the evolutionary relationship of the glycoprotein V
gene with other glycoproteins is described and several uses of the isolated glycoprotem V gene

are shown.
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16. Use of an antibody according to claim 15 for
inducing a degree of thrombocytopenia in a patient

comprising administrating the antibody to the patient.

17. The use of an isolated GPV promoter to direct

expression of a polypeptide.

18. A wethod for the detection of cells of
megakaryoblastic lineage, comprising evaluating a sample
for the presence or absence of a polynucleotide sequence

as shown in Figure 5A (SEQ.ID.NO.1).
19. Use of GPVEl for detecting thrombus formation
in a subject comprising measuring circulating GPVfl in

said subject.

20. An isolated nucleic acid capable of hybridizing

to a nucleic acid having a sequence of Figure 5A

(SEQ.ID.NO.1).
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l6. Use of an antibody according ‘to claim 15 for the
preparation of a medicament for inéucing a degree of

thrombocytopenia in a patient.

17. The use of an isolated GPV promoter to direct

expression of a polypeptide.

1s8. A method for the detection of cells of
megakaryoblastic lineage, comprising evaluating a sample
for the presence or absence of a polynucleotide™ sequence

as shown in Figure 5A (SEQ.ID.NO.1l).

19. Use of GPVFfl for the preparation of a composition
for detecting thrombus formation in a subject by measuring

circulating GPVf1l in said subject.

20. An isolated nucleic acid capable of hybridizing to

a nucleic acid having a sequence of Figure SA

(SEQ.ID.NO.1).
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