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Description

[0001] The presentinvention is concerned with the detection of the production of the human precursor of neurokinin
B by the placenta and to the detection of the production of neurokinin B gene products, or variants, or fragments thereof
as a means of predicting the onset of pregnancy induced hypertension or pre-eclampsia or related foetal complications
(or following their course). The invention is also concerned with preventing or treating pregnancy-induced hypertension
or pre-eclampsia by suppressing the effects of excessive neurokinin B secreted into maternal blood.

[0002] Pregnancy-induced hypertension (PIH) and pre-eclampsia, two of the most elusive and complex conditions
of pregnancy, have been very difficult to define and manage. Pre-eclampsia is still one of the most common and life
threatening complications of pregnancy in the Western World. The primary cause of pre-eclampsia has been difficult
to elucidate because its signs and symptoms have always presented as a cluster of conditions. Hence, it has been
defined as a syndrome, commonly presenting with the features of maternal hypertension and proteinuria, but including
extensive complications involving the maternal liver, coagulation and nervous systems (Henriksen, T., (1998) Scand.
J. Rheumatol. Suppl. 107 86-91). The clinical problems of pre-eclampsia normally become apparent only in the second
half of pregnancy and are believed to emerge during the first trimester. It would appear that pre-eclamptic complications
only present if placental tissue is present in the uterus of the mother. Indeed, cases of hydatidiform mole can present
with pre-eclampsia where the uterus only contains disordered placental tissue (Nugent, C.E. et al (1966) Obstet. Gyne-
col. 87 829-31). Once pre-eclampsia is diagnosed during the course of pregnancy and the placental tissue is surgically
removed or expelled during birth the condition ultimately clears. There have been many suggestions about the causes
of pre-eclampsia ranging from the development of a poor placental/uterine vascular system to the immunology of
incompatibility between the mother and foetus. Though these theories do have some substance they do not account
for the systemic effects of this syndrome. Many symptoms are likely to be the result of secondary effects of hypertension
and not the direct cause of the syndrome. Early detection of the development of PIH or pre-eclampsia would therefore
be of great benefit in allowing precautionary measures to be taken, including specific treatment of hypertension and
other complications associated with pre-eclampsia such as seizures, blot clotting problems etc.

[0003] The placental damage visible and hypertension observed in an expectant mother with pre-eclampsia has
been implicated in an increased risk of foetal complications including growth retardation and foetal hypoxia. In extreme
cases this could be a cause of miscarriage. In other studies, pre-eclampsia has been postulated as a maternal and
foetal adaptation to foetal growth retardation. Since not all women with foetal growth retardation develop pre-eclampsia
the decisive factor is a maternal response (Walker, J. (2000) The Lancet 356 1260-1265). Characteristics of this ad-
aptation are present in not only pre-eclampsia but also in foetal growth retardation and miscarriage. For example, the
failure of the normal expansion of plasma volume in the mother is associated with both impaired foetal growth and pre-
eclampsia (Gulmezoglu AM, Hofmeyr GJ (2000) Cochrane Database Syst Rev 2 CD000167). Problems observed in
pre-eclampsia such as thrombophilia are suggested to be the result of thrombotic lesions in a pathological placenta
(Mousa HA, Alfirevicl Z (2000) Hum Reprod151830-3). It is apparent therefore that pre-eclampsia and foetal growth
retardation and foetal hypoxia are linked, and diagnostic methods and treatments for pre-eclampsia may also be suit-
able in the prediction, diagnosis and/or treatment of these foetal conditions.

[0004] Neurokinin B (NKB) belongs to a family of peptides called tachykinins, the first and most well known of which
is substance P which was discovered in 1931 (von Euler, U.S. and Gaddum, J.H. (1931) J Physiol 72:74-87). It took
over another five decades before the discovery of a further two members of the tachykinin family, one designated
substance K or neurokinin A (Kimura, S., et al (1983) Proc. Japan Acad 59B 101-104) and the other designated neu-
romedin K, now know as neurokinin B (Kangawa, K., et al (1983). Biochem. Biophys. Res.Commun. 114 533-540).
The tachykinins have been implicated to have a wide variety of biological actions from smooth muscle contraction,
vasodilation, pain transmission, neurogenic inflammation, to the activation of the immune system (Longmore, J., et al
(1997) Canadian J. Physio. & Pharmacol. 75 612-621). Neurokinin B has been found to be the most potent neurokinin
to cause vasoconstriction of both the mesenteric vascular bed (D'Orleans-Juste, P. et al (1991). Eur. J. Pharmacol.
204 329-334) and contraction of the hepatic portal vein (Mastrangelo, D., et al (1987) Eur J Pharmacol. 134, 321-6).
Neurokinin B is also the most potent member of the family to act at the NK; receptor and, whilst substance P and K
slow down the heart rate, NK; receptor agonists have the opposite effect in that they increase heart rate when perfused
in the canine coronary arterial blood supply (Thompson, G.W. et al (1998) American Journal of Physiology-Regulatory
Integrative and Comparative Physiology 275 (5), 1683-1689). In an animal model, intravenous injections of neurokinin
B in guinea pigs have been shown to produce a dose related hypertension, and very high levels of neurokinin B agonist
led to animal discomfort (Roccon, A., ef al (1996) Brit. J. Pharmacol. 118 1095-1102). Similar experiments have shown
anincrease in blood pressure upon intravenous infusion of neurokinin B in rats (Page et al., (2000) Nature 405 797-800).
Neurokinin B has not been reliably found in any peripheral tissues taken from experimental animals; for example,
Moussaoui et al (Neuroscience (1992) 48, 967-978) tested a wide range of peripheral tissues using a very sensitive
and specific assay system and found no trace of neurokinin B at all.

[0005] A human neurokinin B precursor has been identified which, on processing, gives rise to a peptide identical
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to neurokinin B of other mammalian species (bovine, porcine, ratand mouse) (Incyte Pharmaceuticals Inc., International
patent application no. WO98/57986). We have discovered, most surprisingly, that this human neurokinin B precursor
is produced by placental tissue during pregnancy and that neurokinin B and fragments of the precursor are passed
into the maternal bloodstream.

[0006] We have found that in normal pregnancy, substantial levels (eg 100 picomolar range) of neurokinin B (and
other breakdown products of the human neurokinin B precursor) are found in the maternal blood stream near to term,
but that zero or very low levels are found before this. However, in some cases near term levels are identified at an
early stage of pregnancy (eg after only 9 weeks), and in cases of pregnancy induced hypertension or pre-eclampsia
very high (nanomolar) concentrations of neurokinin B are found in the maternal plasma near to term. Thus, detection
of raised plasma levels of neurokinin B, neurokinin B precursor, its breakdown products, or variants thereof at an early
stage will provide an indication of the likely development of pregnancy induced hypertension or pre-eclampsia and
may even provide an indication of the likely future severity of these conditions. Furthermore, reduction in the levels of
circulating neurokinin B (or reduction of its effects) will ameliorate the adverse effects upon the mother seen in these
conditions. As a result of the relationship between pre-eclampsia and foetal complications including foetal growth re-
tardation and/or foetal hypoxia, neurokinin B agonists or antagonists may be useful in ameliorating these conditions.
Overproduction of the human neurokinin B precursor may also be a causative factor in certain hypertensive conditions
in non-pregnant individuals (either through the effect of neurokinin B or one or more of the other breakdown products
of the precursor).

[0007] In a first aspect of the invention there is provided use of a binding partner to neurokinin B precursor gene
product or variant or fragment thereof in the manufacture of a diagnostic kit for use in the prediction or diagnosis of
pregnancy induced hypertension, pre-eclampsia or related foetal complications.

[0008] In the use of the first aspect, the diagnostic kit may further comprise instructions for the performance of an
assay for measuring the levels of neurokinin B in a biological sample and correlating the assay results with the likely
future development of pregnancy-induced hypertension or pre-eclampsia or related foetal complications respectively.
[0009] In a second aspect of the invention there is provided use of a binding partner to neurokinin B precursor gene
product or variant or fragment thereof, together with instructions for the performance of an assay for measuring the
levels of neurokinin B in a biological sample and correlating the assay results with the predicted future seventy of
pregnancy induced hypertension or pre-eclampsia or related foetal complications, respectively, in the manufacture of
a diagnostic kit for estimating the likely future severity of pregnancy induced hypertension or pre-eclampsia or related
foetal conditions.

[0010] Preferably, in the first and second aspects of the invention, the binding partner is an antibody specific for
neurokinin B precursor, neurokinin B or epitopic variants or epitopic fragments thereof. More preferably the binding
partner is an antibody specific for the human neurokinin B precursor having the sequence of Figure 2 (SEQ ID NO:1),
or epitopic variants or epitopic fragments thereof.

[0011] In a third aspect of the invention there is provided the use of an agent which inhibits the biological effect of
neurokinin B in the manufacture of a medicament for the prevention or treatment of pregnancy induced hypertension
or pre-eclampsia or related foetal complications.

[0012] In a preferred embodiment of the third aspect, there is provided a pharmaceutical composition comprising an
agent which inhibits the biological effect of neurokinin B, for use in the prevention or treatment of pregnancy induced
hypertension, pre-eclampsia or related foetal complications.

[0013] In a fourth aspect of the invention there is provided a method of predicting or diagnosing pregnancy induced
hypertension or pre-eclampsia or related foetal complications in a human subject by assessing the concentration in a
biological sample of human neurokinin B precursor gene product or a variant or a fragment thereof.

[0014] In a fifth aspect of the invention there is provided a method of predicting or diagnosing pregnancy induced
hypertension at an early stage in a human subject or of predicting pre-eclampsia or related foetal complications in a
human subject by assessing the concentration in a biological sample of neurokinin B or its precursor, or an epitopic
variant or epitopic fragment thereof.

[0015] Preferably, the methods of the fourth and fifth aspects comprise assessing the concentration in a biological
sample, e.g. blood, of neurokinin B. Neurokinin B and its precursor may have the sequences of SEQ ID NO:1 and SEQ
ID NO:2 respectively.

[0016] In a sixth aspect of the invention there is provided a method of estimating the likely future degree of pregnancy
induced hypertension or pre-eclampsia or related foetal complications in a human subject by assessing the concen-
tration in a biological sample, e.g. blood, of human neurokinin B precursor or a variant or a fragment thereof, and
correlating the results with the predicted future severity of pre-eclampsia or related foetal complications.

[0017] Preferably the method of the sixth aspect comprises assessing the concentration in a biological sample, e.g.
blood, of neurokinin B, and correlating the results with the predicted future severity of pregnancy induced hypertension
or pre-eclampsia or related foetal complications, respectively. The concentration may be assessed by using an antibody
specific for neurokinin B.
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[0018] A human neurokinin B precursor gene product or a variant or a fragment thereof may be used in the manu-
facture of a diagnostic for use in the prediction or diagnosis of pregnancy-induced hypertension or pre-eclampsia or
related foetal complications.

[0019] An epitopic variant or epitopic fragment of human neurokinin B precursor may be used. Alternatively, neuro-
kinin B may be used.

[0020] A kit for use in the prediction or diagnosis of pregnancy induced hypertension or pre-eclampsia or related
foetal complications may comprise a binding partner, e.g. an antibody, to a neurokinin B precursor gene product or
variant or fragment thereof.

[0021] A kit for use in the prediction or diagnosis of pregnancy induced hypertension or pre-eclampsia of related
foetal complications, may comprise a binding partner, e.g. an antibody, to neurokinin B precursor gene product or
variant or fragment thereof, together with instructions of the performance of an assay for predicting the levels of neu-
rokinin B in a biological sample and correlating the assay results with the likely future development of pre-eclampsia
or related foetal complications.

[0022] A kit for use in estimating the likely future degree of pregnancy induced hypertension or pre-eclampsia or
related foetal complications, may comprise a binding partner, e.g. an antibody, to a neurokinin B precursor gene product
or variant or fragment thereof, together with instructions for the performance of an assay for predicting the levels of
neurokinin B in a biological sample and correlating the assay results with the predicted future severity of pregnancy-
induced hypertension or pre-eclampsia or related foetal complications.

[0023] An agonist of neurokinin B or neurokinin B may be used in the preparation of a medicament for the reduction
of blood volume in cases of hypertension.

Figure 1 shows the polypeptide sequence of cloned human neurokinin B precursor, available under Accession No.
aaf76980.

Figure 2 shows the polypeptide sequence of the active neurokinin B peptide.

Figure 3 shows the polynucleotide sequence of placental cDNA of the human neurokinin B precursor, where ATG
is the initiation codon; TAG is the stop codon; AATAAA is a polyadenylation signal; AAAAA is the polyA tail; and
GGCACAGAGCTGCTCCACAGGCACC is the PCR primer based on Homo sapiens cDNA clone 138761 (Acces-
sion No. R63635) similar to the bovine clone, of Accession No. P08858 neurokinin B precursor used to amplify
complete gene.

Figure 4 shows the genomic sequence of neurokinin B, including the 27928 base pair promoter region, the introns,
and seven exons (underlined).

Figure 5 shows the results of semi-quantitative PCR for the complete human neurokinin B precursor using mRNA
collected at weeks 9, 13 and term. Reverse transcription PCR was performed using mRNA collected at weeks 9,
13 and term (T) to amplify a 733 bp full length neurokinin B precursor cDNA. Primers for B-actin were used as the
controls (257 bp). M1 denotes a 1kb DNA ladder; and M2 denotes a 100 bp DNA ladder.

Figure 6 shows HPLC results for oxidised and reduced neurokinin B in human pregnancy plasma and human term
placenta. Placental extracts revealed the peptide to be present in significant amounts (21 pg g! in early and 25
pg g1 in term placenta) and its chromatographic behaviour was identical to synthetic NKB. Partial oxidation of
placental NKB during extraction resulted in the production of three oxidised forms in which one or both of the two-
methionine residues were oxidised (a in plasma and b in placenta). The resulting methionine sulphoxides conferred
reduced hydrophobicity, so that they eluted before the reduced form. This elution pattern matched that produced
by the partial oxidation of synthetic NKB by hydrogen peroxide. Complete oxidation by hydrogen peroxide resulted
in all the NKB eluting in the position of the first peak. A similar elution pattern was also observed after extraction
of NKB from term placenta samples (b).

Figure 7 shows the cardiovascular effect of neurokinin B in conscious rats. Changes in blood pressure and heart
rate during infusion of saline or incremental doses of NKB in conscious unrestrained female rats. NKB was infused
at doses of 1.8 nmol h-1 (per kg) from time = 0, 18 nmol h-! (per kg) from time = 16 h and 180 nmol h-'(per kg)
from time = 20 h. Values are mean + s.e. mean. * denotes a significant difference from the original baseline and
from the values at t = 20 h (Friedman's test).

Figure 8 shows an in situ hybridisation of for neurokinin B mRNA in the placenta of humans and rats. a, human at
term (39 weeks) with human antisense probe b, human at term (39 weeks) with human sense probe ¢, rat 18 day
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placenta with rat antisense probe and d, high magnification showing giant cells of the rat placenta expressing
neurokinin B. Magnification: a, 10x original size, b 10x, ¢ 16x, d 40x.

[0024] The present invention is partly based upon the discovery that early and/or excessive release of neurokinin B
into the maternal blood stream by the developing placenta can be a cause of pregnancy induced hypertension and
pre-eclampsia. In particular, it has been postulated that those likely to suffer from pregnancy induced hypertension or
pre-eclampsia have slightly elevated levels of neurokinin B in the maternal blood stream at approximately 10 to 12
weeks into pregnancy. Monitoring of neurokinin B early in pregnancy, for example at 10 to 12 weeks or before, is useful
in predicting whether the individual is likely to suffer from pregnancy induced hypertension or pre-eclampsia later in
pregnancy, and whether they are likely to suffer from pre-eclampsia related foetal complications such a foetal growth
retardation, foetal hypoxia or miscarriage. Measurement of neurokinin B levels after 10 to 12 weeks into pregnancy,
for example at 18 weeks may enable the prediction to be confirmed and a diagnosis of pregnancy induced hypertension
or pre-eclampsia or related foetal complications to be made. Further, it has been observed that the level of increase
in neurokinin B levels after any initial prediction of hypertension or pre-eclampsia correlates with the future severity of
the condition. In particular, it has been shown that a relationship exists between the degree of increase in neurokinin
B and the future severity of the condition. These observations can be used in the prediction of the future severity of
the condition. Also, other post-processing fragments of the human neurokinin B precursor may be involved in the
development of those conditions. In addition, the production of neurokinin B and/or other fragments of human neurokinin
B precursor may be associated with the development of hypertension in non-pregnant individuals.

[0025] In the present invention, foetal complications include any foetal condition which is related to pre-eclampsia.
Specifically, foetal complications include foetal growth retardation, foetal hypoxia, pre-term labour, and in severe cases,
miscarriage.

[0026] For the purpose of the present invention, neurokinin B precursor gene products include polynucleotide se-
quences encoding neurokinin B precursor or neurokinin B, and neurokinin B precursor polypeptides. Polynucleotide
sequences include genomic or cDNA sequences, for example those of Figures 3 or 4, and RNA, preferably mRNA.
Preferably, the neurokinin B precursor polypeptides have the sequences shown in Figure 1. Fragments of neurokinin
B precursor gene products are fragments which are derived from the precursor gene products and include the poly-
nucleotide or polypeptide sequences encoding neurokinin B, fragments thereof, and other post-processing fragments
of the precursor. Preferably the neurokinin B peptide derived from the precursor has the sequence of Figure 2. Epitopic
fragments or variants are those which comprise an amino acid sequence, typically of at least 4 residues, which con-
stitutes a site to which the antibody can bind. A preferred epitopic fragment is the amino acid sequence DMHD of
Figure 1.

[0027] Also included are variants of neurokinin B precursor gene products. Preferably, variants share at least 80%,
at least 90%, at least 95%, at least 98% and most preferably at least 99 % sequence identity with the neurokinin B
precursor gene products or fragments thereof, and preferably retain the same biological activity as the gene product
or fragment.

[0028] "% identity", as known in the art, is a measure of the relationship between two polypeptide sequences between
two polypeptide sequences or two polynucleotide sequences, as determined by comparing their sequences. In general,
the two sequences to be compared are aligned to give a maximum correlation between the sequences. The alignment
of the two sequences is examined and the number of positions giving an exact amino acid or nucleotide correspondence
between the two sequences determined, divided by the total length of the alignment and multiplied by 100 to give a %
identity figure. This % identity figure may be determined over the whole length of the sequences to be compared, which
is particularly suitable for sequences of the same or very similar length and which are highly homologous, or over
shorter defined lengths, which is more suitable for sequences of unequal length or which have a lower level of homology.
[0029] Methods for comparing the identity of two or more sequences are well known in the art. Thus for instance,
programs available in the Wisconsin Sequence Analysis Package, version 9.1 (Devereux J et al, Nucleic Acids Res.
12:387-395, 1984, available from Genetics Computer Group, Maidson, Wisconsin, USA), for example the programs
BESTFIT and GAP, may be used to determine the % identity between two polynucleotides and the % identity between
two polypeptide sequences. BESTFIT uses the "local homology" algorithm of Smith and Waterman (Advances in Ap-
plied Mathematics, 2:482-489, 1981) and finds the best single region of similarity between two sequences. BESTFIT
is more suited to comparing two polynucleotide or two polypeptide sequences which are dissimilarin length, the program
assuming that the shorter sequence represents a portion of the longer. In comparison, GAP aligns two sequences
finding a "maximum similarity" according to the algorithm of Neddleman and Wunsch (J. Mol. Biol. 48:443-354, 1970).
GAP is more suited to comparing sequences which are approximately the same length and an alignment is expected
over the entire length. Preferably, the parameters "Gap Weight" and "Length Weight" used in each program are 50 and
3 for polynucleotide sequences and 12 and 4 for polypeptide sequences, respectively. Preferably, % identities and
similarities are determined when the two sequences being compared are optimally aligned.

[0030] Other programs for determining identity and/or similarity between sequences are also known in the art, for
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instance the BLAST family of programs (Altschul S.F. et al , J. Mol. Biol., 215:403-410, 1990, Altschul S.F. et al, Nucleic
Acids Res., 25:289-3402, 1997, available from the National Center for Biotechnology Information (NCB), Bethesda,
Maryland, USA and accessible through the home page of the NCBI at www.ncbi.nIm.nih.gov) and FASTA (Pearson W.
R. and Lipman D.J., Proc. Nat. Acac. Sci., USA, 85:2444-2448, 1988, available as part of the Wisconsin Sequence
Analysis Package). Preferably, the BLOSUM®62 amino acid substitution matrix (Henikoff S. and Henikoff J.G., Proc.
Nat. Acad. Sci., USA, 89:10915-10919, 1992) is used in polypeptide sequence comparisons including where nucleotide
sequences are first translated into amino acid sequences before comparison.

[0031] Preferably, the program BESTFIT is used to determine the % identity of a query polynucleotide or a polypeptide
sequence with respect to a polynucleotide or a polypeptide sequence of the present invention, the query and the
reference sequence being optimally aligned and the parameters of the program set at the default value.

[0032] Certain aspects of the invention relate to predicting or diagnosing pregnancy induced hypertension or pre-
eclampsia or related foetal complications in a human subject. These aspects may include, for example, assessing the
concentration in a biological sample of neurokinin B precursor gene product, or variants or fragments thereof. These
aspects preferably comprise comparing the results of an assessment of the concentration of human neurokinin B gene
product (e.g. neurokinin B or its precursor) in a sample with expected values or with the values found in the subject at
an earlier date.

[0033] Preferably these aspects are carried out at an early stage of pregnancy, for example 10-12 weeks for predic-
tion, or 18 weeks for diagnosis.

[0034] Any means of measuring neurokinin B gene products available to those skilled in the art may be included.
Preferably, the kits described herein are used. In addition to the step of determining the presence of neurokinin B
mRNA, neurokinin B or its precursor, or variants or fragments thereof, in a biological sample, additional steps may also
be included. Such additional steps may include one or more of the following: collecting the biological sample; preparing
the biological sample; measuring the concentration of target neurokinin B gene products such as polypeptide or
polypeptides in the sample; preparing standard curves to predict expected concentrations of the target neurokinin B
gene products in non-pregnant individuals or in pregnant individuals at the same or different stages of pregnancy;
comparing the results obtained from a particular biological sample with the appropriate expected values or the appro-
priate standard curve to determine the severity of the condition; or repeating some or all of the previous steps at a later
date to determine if the severity of the condition has changed.

[0035] Suitable methods of detection based on kits will be dear to one skilled in the art and include radioimmunoassay
(RIA), enzyme linked immunosorbant assay (ELISA), immunoradiometric assay (IRMA), antisense technology, or ra-
dioreceptor assay (RRA). In the latter, for example the NK; receptor or other neurokinin B binding partner may be used
in a detection system or biosensor system. Further detection methods may also include as well as radiometric methods,
non-radioactive methods such as fluorescence and luminescence.

[0036] A preferred method is radioimmunoassay, which relies on the interaction of a small amount of radiolabeled
peptide, eg neurokinin B, with a limiting amount of binding partner such as antibody (e.g. specific for NKB). The dis-
placement of radiolabeled peptide by increasing doses of standard peptide is compared to that displaced by unknowns.
This is normally monitored by separating binding partner bound label from free label usually by using a precipitation
step which brings down the binding partner followed by centrifugation, although there are adsorbents (e.g. charcoal)
which can bind the free labeled fraction and can then be removed by centrifugation. IRMA can be one site or two site
and uses an excess of specific binding partner such as antibody which in this case is radiolabeled. In the one site
assay, separation is effected by an excess of peptide linked to a solid phase which removes unreacted binding partner.
In the two site method a second specific binding partner (usually linked to a solid phase) is used which is specific to a
separate epitope on the peptide. Separation is easily effected by removal of the complex on the solid phase. RRA is
similar to RIA in that a limiting amount of receptor is substituted for the antibody. Often the receptor preparation will
be in the form of a membrane preparation so that washing and separation of the bound label can be performed by e.
g. centrifugation. The use of enzymes as the signalling moiety in immunometric assays is commonly achieved by cross
linking an enzyme to the specific antibody or the use of e.g. a pig anti mouse antibody cross-linked to an enzyme when
a mouse monoclonal antibody is used in the initial reaction.

[0037] Theinvention also relates to methods of estimating the likely future degree of pregnancy induced hypertension
or pre-eclampsia or related foetal complications. These methods preferably comprise comparing the results of an
assessment of the concentration of human neurokinin B gene product (e.g. neurokinin B or its precursor) in a sample
with expected values. It is believed that the tenth week of pregnancy, or later, for example after 18 weeks, may be
particularly valuable times at which to assess the presence (and concentration) of the human neurokinin B gene prod-
ucts.

[0038] The methods of the invention are carried out in vitro, on a sample removed from the body. Any biological
sample may be used in the methods of the invention. Preferred biological samples include blood, saliva or urine.
[0039] The invention also provides use of an agent which inhibits the biological effect of neurokinin B in the manu-
facture of a medicament for the prevention or treatment of pregnancy induced hypertension or pre-eclampsia or related
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foetal complications. Agents which inhibit the biological effects of neurokinin B include any agents that act, for example,
by removing the neurokinin B from the plasma; by altering its structure to prevent it binding to receptors; by binding to
the receptors directly to block the binding of neurokinin B thereto (but without themselves causing the effects at those
receptors normally caused by neurokinin B), by exerting a counter effect to the neurokinin B at the same or different
receptors or by reducing or preventing gene expression or translation, for example by modulating activity of the neu-
rokinin B gene promoter and/or by using antisense technology. Also included are agents which inhibit the production
or processing of the precursor to prevent production of neurokinin B. Within this context, agents inhibiting the biological
effect of neurokinin B include agents inhibiting the biological effect of any variants or fragments of human neurokinin
B orits precursor which are involved in the development of pregnancy induced hypertension or pre-eclampsia or related
foetal complications. The principal site of action of human neurokinin B is the NK; receptor and therefore preferred
agents which inhibit the biological effects of neurokinin B for use in the invention include NKj; receptor antagonists.
However, at the high circulatory concentrations found in near term pregnancy, particularly in pregnancy induced hy-
pertensive or pre-eclamptic subjects, neurokinin B may also have significant effects at other receptors (eg the NK; or
NK, receptors) and therefore the agents which inhibit the biological effects of neurokinin B for use in the present
invention also include agents which prevent neurokinin B's effects at such other specific receptors, as well as broad
spectrum neurokinin antagonists and combinations thereof.

[0040] Since 1991, a number of high-affinity nonpeptide antagonists have been reported. Snider R. M., et al., (Sci-
ence, 251:435 (1991)), and Garret C., et al., (Proc. Natl. Acad. Sci., 88.:10208 (1991)), described CP-96,345 and RP
67580, respectively, as antagonists at the NK; receptor, while Advenier C., et al., (Brit. J. Pharmacol., 105:78 (1992)),
presented data on SR 48968 showing its high affinity and selectivity for NK, receptors. More recently Macleod, et al.,
(J. Med. Chem., 36:2044 (1993)) have published on a novel series of tryptophan derivatives as NK; receptor antago-
nists. Recently, FK 888, a "dipeptide" with high affinity for the NK, receptor was described (Fujii J., et al., Neuropeptide,
22:24 (1992)).

[0041] Suitable NK; receptor antagonists for use in the present invention include all materials blocking or reducing
the effect of neurokinin B at the NK; receptor, for example, those materials described in Gao and Peet (Current Medicinal
Chemistry, 1999, 6, 375-388), Khavaga and Rogers (Int.J.Biochem Cell Biol. 1996, 28, 7, 721-738), US 5,942,523, US
5,846,973, US 5,491,140, US 5,328,927, US 5,360,820, US 5,344,830, US 5,331,089, US 4,742,156, US 4,665,157,
EP 591,040A, WO 94/01402, WO 94/04494, WO 93/011609, Canadian Patent Application 2,154,116, EP 693,489 and
Canadian Patent Application 2,151,116. Specific examples of suitable antagonists include the receptor selective ligand,
SR 142801 (Edmonds-Alt, et al., Life Sciences, 56:27 (1995)), and the decapeptides of formula: A' -D-Pro2 -His3 -D4
-Phe5-D-Trp6 -Val” -D-Trp8 -Leu® -Nle'0 -NH, wherein A and D* are Asp or D-Asp amino acids.

[0042] Preferred agents for inhibiting the biological effects of neurokinin B include those which modulate activity of
the neurokinin B precursor gene promoter, thus altering the level of transcription of the neurokinin B precursor gene.
Examples of such agents include competitive or non-competitive antagonists of neurokinin precursor B gene promoter
transcription factors, agents which inhibit the biological effect of neurokinin B precursor gene promoter transcription
factors, agonists of neurokinin B precursor gene promoter inhibitors, and polynucleotide sequences which bind to, and
inhibit, neurokinin B precursor gene promoter activity. Preferably, such polynucleotide will be sufficiently complimentary
to whole or part of the promoter sequence such that they hybridise thereto and inhibit promoter activity, preferably in
vivo. Examples of suitable polynucleotide sequences are those which have at least 80%, 85%, 90%, 95%, 97%, 98%
and preferably 99% sequence identity with the compliment of whole or part of the promoter. Preferably the polynucle-
otide sequence will be complimentary to a regulatory region of the promoter, for example a transcription factor binding
site.

[0043] Where the agentis a polynucleotide sequence, it is preferably administered in the form of a vector. The vector
may additionally comprise one or more regulatory sequences for activation of expression of the polynucleotide se-
quence, for example promoters including response elements, consensus sites, methylation sites, locus control regions,
post-transcriptional modifications, splice variants, homeoboxes, inducible factors, DNA binding domains, enhancer
sequences, initiation codons, and polyA sequences. Such agents may be administered by any suitable gene therapy
technique, which will be known to persons skilled in the art.

[0044] Administration of pharmaceutical compositions is accomplished by any effective route, e.g. orally or parenter-
ally. Methods of parenteral delivery include topical, intra-arterial, subcutaneous, intramedullary, intravenous, or intra-
nasal administration. Administration can also be effected by amniocentesis related techniques. Oral administration
followed by subcutaneous injection would be the preferred routes of uptake; also long acting immobilisations would be
used. Also, as the effects of placental NKB will be on peripheral receptors, effectively drugs devoid of side effects to
the central nervous system should be preferably peptide-like in their distribution properties. In addition to the active
ingredients, these pharmaceutical compositions may contain suitable pharmaceutically acceptable carriers comprising
excipients and other compounds that facilitate processing of the active compounds into preparations which can be
used pharmaceutically. Further details on techniques for formulation and administration may be found in the latest
edition of "REMINGTON'S PHARMACEUTICAL SCIENCES" (Maack Publishing Co, Easton PA).
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[0045] Pharmaceutical compositions for oral administration can be formulated using pharmaceutically acceptable
carriers well known in the art, in dosages suitable for oral administration. Such carriers enable the pharmaceutical
compositions to be formulated as tablets, pills, dragees, capsules, liquids, gels, syrups, slurries, suspensions, etc.,
suitable for ingestion by the patient.

[0046] Pharmaceutical preparations for oral use can be obtained through combination of active compounds with
solid excipient, optionally grinding a resulting mixture, and processing the mixture of granules, after adding suitable
additional compounds, if desired, to obtain tablets or dragee cores. Suitable excipients are carbohydrate or protein
fillers. These include, but are not limited to sugars, including lactose, sucrose, mannitol, or sorbitol, starch from corn,
wheat, rice, potato, or other plants; cellulose such as methyl cellulose, hydroxypropylmethyl-cellulose, or sodium car-
boxymethylcellulose; and gums including arabic and tragacanth; as well as proteins, such as gelatin and collagen. If
desired, disintegrating or solubilising agents may be added, such as the cross-linked polyvinyl pyrrolidone, agar, alginic
acid, or a salt thereof, such as sodium alginate.

[0047] Dragee cores are provided with suitable coatings such as concentrated sugar solutions, which may also con-
tain gum arabic, talc, polyvinylpyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer solutions,
and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be added to the tablets or dragee coatings
for product identification or to characterise the quantity of active compound (i.e. dosage).

[0048] Pharmaceutical preparations, which can be used orally, include push-fit capsules made of gelatin, as well as
soft, sealed capsules made of gelatin and a coating such as glycerol or sorbitol. Push-fit capsules can contain active
ingredients mixed with filler or binders such as lactose or starches, lubricants such as talc or magnesium stearate,
and, optionally, stabilisers. In soft capsules, the active compounds may be dissolved or suspended in suitable liquids,
such as fatty oils, liquid paraffin, or liquid polyethylene glycol with or without stabilisers.

[0049] Pharmaceutical formulations for parenteral administration indude aqueous solutions of active compounds.
For injection, the pharmaceutical compositions of the invention may be formulated in aqueous solutions, preferably in
physiologically compatible buffers such as Hank's solution, Ringer's solution, or physiologically buffered saline. Aque-
ous injection suspensions may contain substances, which increase the viscosity of the suspension, such as sodium
carboxymethyl cellulose, sorbitol, or dextran. Additionally, suspensions of the active compounds may be prepared as
appropriate oily injection suspensions. Suitable lipophilic solvents or vehicles include fatty oils such as sesame oil, or
synthetic fatty acid esters, such as ethyl oleate or triglycerides, or liposomes. Optionally, the suspension may also
contain suitable stabilisers or agents, which increase the solubility of the compounds to allow for the preparation of
highly concentrated solutions.

[0050] For topical or nasal administration, penetrants appropriate to the particular barrier to be permeated are used
in the formulation. Such penetrants are generally known in the art.

[0051] The pharmaceutical compositions useful in the present invention may be manufactured in a manner similar
to that known in the art (e.g. by means of conventional mixing, dissolving, granulating, dragee-making, levigating,
emulsifying, encapsulating, entrapping or lyophilising processes). The pharmaceutical compositions may also be mod-
ified to provide appropriate release characteristics, e.g. sustained release or targeted release, by convention means,
e.g. coating.

[0052] The pharmaceutical composition may be provided as a salt and can be formed with many acids, including
but not limited to hydrochloric, sulfuric, acetic, lactic, tartaric, malic, succinic, etc. Salts tend to be more soluble in
aqueous or other protonic solvents that are the corresponding free base forms. In other cases, the preferred preparation
may be a lyophilised powder in 1 mM-50 mM histidine, 0.1%-2% sucrose, 2%-7% mannitol at a pH range of 4.5 t0 5.5,
that is combined with buffer prior to use.

[0053] The agents for use in the invention (eg NKj; receptor antagonists) can also be modified so that they are only
delivered to selected target sites. For example, by adjusting their stability towards proteolytic digestion in the gut or
ability not to pass the blood/brain barrier, or by producing composite molecules including a targeting component, e.g.
an antibody selective for the target site.

[0054] After pharmaceutical compositions comprising a compound useful in the invention formulated in an acceptable
carrier have been prepared, they can be placed in an appropriate container and labelled for treatment of an indicated
condition. For administration of NK; receptor antagonists, such labelling would include amount, frequency and method
of administration.

[0055] Pharmaceutical compositions suitable for use in the presentinvention include compositions wherein the active
ingredients are contained in an effective amount to achieve the intended purpose. Thus, a therapeutically effective
amount is an amount sufficient to ameliorate the symptoms of the disease being treated. The amount actually admin-
istered will be dependent upon the individual to which treatment is to be applied, and will preferably be an optimised
amount such that the desired effect is achieved without significant side-effects. The determination of a therapeutically
effective dose is well within the capability of those skilled in the art. Of course, the skilled person will realise that divided
and partial doses are also within the scope of the invention.

[0056] For any compound, the therapeutically effective dose can be estimated initially either in cell culture assays
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or in any appropriate animal model (eg primates for pre-eclampsia, rats and guinea pigs for hypertension and other
small laboratory animals for use with induced hypertension and induced pre-eclampsia). These assays should take
into account receptor activity as well as downstream processing activity. The animal model is also used to achieve a
desirable concentration range and route of administration. Such information can then be used to determine useful
doses and routes for administration in humans.

[0057] A therapeutically effective amount refers to that amount of agent, which ameliorates the symptoms or condi-
tion. Therapeutic efficacy and toxicity of such compounds can be determined by standard pharmaceutical procedures,
in cell cultures or experimental animals (e.g. EDs, the dose therapeutically effective in 50% of the population; and
LD, the dose lethal to 50% of the population). The dose ratio between therapeutic and toxic effects is the therapeutic
index, and it can be expressed as the ration ED5,/LD5,. Pharmaceutical compositions, which exhibit large therapeutic
indices, are preferred. The data obtained from cell culture assays and animal studies is used in formulating a range of
dosage for human use. The dosage of such compounds lies preferably within a range of circulating concentrations that
include the ED5 with little or no toxicity. The dosage varies within this range depending upon the dosage form employed,
sensitivity of the patient, and the route of administration.

[0058] The exact dosage is chosen by the individual physician in view of the patient to be treated. Dosage and
administration are adjusted to provide sufficient levels of the active moiety or to maintain the desired effect. Additional
factors, which may be taken into account, include the severity of the disease state. Long acting pharmaceutical com-
positions might be administered every 3 to 4 days, every week, or once every two weeks depending on half-life and
clearance rate of the particular formulation. Guidance as to particular dosages and methods of delivery is provided in
the literature (see, US Patent No's 4,657,760; 5,206,344 and 5,225,212.

[0059] The agents which inhibit the biological effect of neurokinin B for use in preparing medicaments for preventing
or treating pre-eclampsia; are preferably formulated such that use of the agent is effective in, but not restricted to, the
post prandial phase. The agents may for example be selected to be effective over a 24 hour period rather than exdu-
sively in the post-prandial phase. The post-prandial phase is a particularly important time as it is believed that pre-
eclampsia is associated with the build-up of toxins in the maternal blood supply due to the failure of the blood to pass
through the liver (which normally removes the toxins) because of high pressure in the portal vein. Thus, transient relief
of hypertension following meals will allow the blood to pass through the liver at the time when the highest concentration
of toxins will be present and will therefore provide a large reduction in the risk of pre-eclampsia whilst producing only
a short decrease in the effect caused by the placentally produced neurokinin B. This time limited effect may be achieved
by selecting agents with short durations of activity and using appropriate formulations and dosage schedules.

[0060] Preferably, prevention or treatment of the conditions addressed herein will begin as soon as possible after
the initial prediction or diagnosis is made, for example after 10 weeks into pregnancy. The decision regarding initiation
of a course of treatment will of course be the decision of a physician, and may therefore begin earlier or later. Typically,
the course will be given throughout pregnancy or until symptoms subside. This may continue until up to eight weeks
after birth. In individuals who have been determined as being at risk of developing foetal conditions such as growth
retardation or hypoxia, or pre-eclampisa, (by consideration of other factors such as previous miscarriages or compli-
cations in pregnancy) the course may be initiated as soon as pregnancy is confirmed, and may continue until term.
[0061] A human neurokinin B precursor gene product or a variant or fragment thereof may be used in the manufacture
of a diagnostic kit for use in the prediction or diagnosis of pregnancy included hypertension or pre-eclampsia or related
foetal complications. Preferably, the gene product used is neurokinin B, or a variant or fragment thereof, for example
in the production of a diagnostic comprising a binding partner specific for neurokinin B. Preferably, the variants or
fragments are epitopic. It is envisaged that other gene products could also be used, for example regulatory sequences
of the neurokinin B precursor genomic sequence, or neurokinin B precursor mRNA in the production of antisense
sequences.

[0062] The polypeptides used include human neurokinin B or its precursor, or variants or fragments thereof. Prefer-
ably, the polypeptides comprise the sequence of Figure 1 or Figure 2 respectively. Preferably, the fragments or variants
are epitopic, as defined above.

[0063] These polypeptides may be produced in isolated, substantially pure form or as recombinant polypeptides.
Method for doing so will be clear to one skilled in the art. These will include, for example, recombinant techniques or
extraction, gel separation or more commonly, for peptides the size of neurokinin B, chemical synthesis, eg liquid and
solid phase peptide.

[0064] Kits are provided for predicting the onset of, diagnosing, or estimating the future severity of pregnancy induced
hypertension or pre-edampsia or related foetal complications. The kits of the invention comprise a means for detecting
the production of human neurokinin B gene products such as polynucleotides or polypeptides encoding neurokinin B
or its precursor, or fragments or variants thereof, by the subject Thus the kits will commonly comprise one or more of:
a binding partner to neurokinin B or its precursor; neurokinin B polypeptide or variants or fragments thereof; and/or
polynucleotide sequences which hybridise to a sequence encoding neurokinin B or a variant or fragment thereof.
[0065] By binding partner is meant any substance capable of detecting (and binding to) the target, eg an antibody.
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Preferred binding partners for use in the kits of the invention are antibodies which are specific for neurokinin B precursor,
or epitopic fragments or epitopic variants thereof. Preferred are antibodies to neurokinin B and antibodies to the human
neumkinin B precursor. Most preferred are antibodies which are specific for neurokinin B, but antibodies specific to
any other breakdown products of the neurokinin B precursor which remain in the body for a measurable time may also
be used. These antibodies are capable of binding fragments of the human neurokinin B precursor to identify the pro-
duction of the precursor by the human body. The antibodies of the invention may be, for example, polyclonal, mono-
clonal, chimeric or humanised antibodies or fragments thereof. Binding partners which cross react with related peptides
such as Substance P or NKA, for example, may be useful as a medicament or in diagnosis, as they share a common
sequence (FVGLM-NH,) with neurokinin B.

[0066] Methods of producing such antibodies will be apparent to one skilled in the art. For example, in the case of
polyclonal antibodies, by standard methods of animal immunisation or, for monoclonal antibodies, by the well-known
methods of Kdhler and Milstein, or by use of the methods discussed in US 5,844,080. Chimeric antibodies can be
made by genetic engineering techniques, and are antibodies in which the constant region is human in origin, but the
variable regions are derived from, for example, a mouse antibody. The advantage of chimeric antibodies is to reduce
immunogenicity. Humanised antibodies take this principle even further, in that only the complementarity determining
regions and a minimum number of further amino acids in the variable regions are derived from an animal such as a
mouse. The rest of the antibody structure is human in sequence, and is recognised by the human immune system as
human (see, for example, Queen et al, PNAS, USA 86 (December 1989), 10029-10033).

[0067] Polynucleotides of the kits are preferably those which hybridise to a sequence encoding neurokinin B or its
precursor, or a variant or fragment thereof, or complements thereof, under stringent conditions. Preferred are polynu-
cleotide sequences which hybridise to the nucleotide sequence of Figure 3 or Figure 4, or their complements, under
stringent hybridisation conditiocis. Stringent conditions are, for example, 6x SSC at 65°C. Preferably, such polynucle-
otide sequences have at least 85%, and least 90%, at least 95%, preferably at least 98% and most preferably at least
99% sequence identity with the compliment of the reference sequence. Such polynudeotide sequences are preferably
at least 10 nucleotides in length, and will be useful in detecting expression of neurokinin B or its precursor. Such
polynucleotides are useful in antisense technology or diagnostic PCR.

[0068] Means of producing the polynucleotides of the invention will be clear to those skilled in the art, for example,
they may be produced synthetically or by probing an appropriate cDNA or genomic library (particularly a placental
cDNA library).

[0069] The kits used in the invention may also comprise instructions for the performance of an assay for predicting
or diagnosing the levels of neurokinin B in a biological sample (this may either be by direct measurement of neurokinin
B or by measuring the concentration of human neurokinin B precursor, or a fragment thereof, and using this value to
predict the amount of neurokinin B present). The components of the commercial neurokinin B radioimmunoassay kit
RIK 7357 by Peninsula Laboratories, Belmont, CA, USA can be used in the present invention. The kits useful in the
invention preferably also comprise a key, showing the corretation between the levels of neurokinin B gene product in
the biological sample and diagnosis of pregnancy induced hypertension or pre-eclampsia or related foetal complica-
tions, and/or the likely future onset and/or severity of these conditions.

[0070] Also provided are kits for the prevention or treatment of pregnancy induced hypertension or pre-eclampsia
or related foetal complications, comprising means for inhibiting the biological effect of neurokinin B or its precursor in
a subject. Preferably, such means include those agents defined above.In particular, the antibodies or polynucleotide
sequences as described above may also be useful in these kits for inhibiting the biological effect of neurokinin B or its
precursor. The kits preferably also obtain instructions for use of the kit to prevent or treat pregnancy induced hyper-
tension or pre-eclampsia or related foetal complications and/or a key showing the correlation between the amount of
agent used and the likely effect on the condition.

[0071] Pre-eclampsia may also be alleviated by modifying the diet of a human subject to reduce the content of toxins
(e.g.alkaloids) and toxin generating substances therein. Toxin generating substances include proteins which are di-
gested in, and absorbed from, the gut as amino acids most of which are toxic if they circulate in blood in too high
concentrations. Normally any amino acids in excess of daily requirement are immediately deaminated by the liver and
metabolised. Increasing the proportion of carbohydrates in the diet may also be of particular benefit. The dietary pattern
of the subject may also be modified to prevent peak concentrations of potential toxins appearing in the portal vein, for
example by substantially reducing the size of individual meals (and increasing the frequency of small meals).

[0072] Agonists of neurokinin B may also be used as pharmaceutical agents where an increase in blood pressure
or decrease in blood volume is considered to be beneficial. Suitable agonists include any acting to supplement or mimic
the effect of neurokinin B at the NK; receptor (or at any other receptor), for example senktide or [MePhe’] NKB.
[0073] Means of screening potential effective agents (e.g. NK; receptor antagonists and agonists) by testing their
ability to block (or enhance) the hypertensive effect of neurokinin B in an appropriate model may be provided. Once
suitable agents have been identified, they may then further be tested to determine their potential in preventing or
treating hypertension; pregnancy induced hypertension or pre-eclampsia, and used accordingly. Screening methods
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include large array techniques such as the Vilsips™ technology of Affymetric Inc; see, e.g. EPB No. 0476014.
[0074] Transfected cells lines containing the cloned NK; (or NK; or NK,) receptor could be used in receptor binding
and cell signalling pathway studies in a way clear to one skilled in the art. Essentially, either cells lines expressing
endogenously high levels of neurokinin receptors or cell lines transfected with cloned cDNA constructs of the neurokinin
receptor may be used to produce membrane preparations. Membrane preparations, of purified receptors in solution
or after reconstitution into phospholipid membranes, may then be used to assess receptor binding with labelled agonists
and/or antagonists of neurokinin B. The effects of the action of the agonists and antagonists can be assessed using
standard cell signalling assays. These will be typical of those routinely performed when using G-protein coupled re-
ceptors systems in a way clear to one skilled in the art (including such assays as receptor binding, cyclic AMP deter-
mination, protein kinase C, inositol triphosphate concentrations etc.). These studies could also be performed in animal
models including the guinea pig and rat chronically infused with agonist to determine the long and short-term effects
of neurokinin B, neurokinin B agonists and neurokinin B antagonists. Effects such as changes in heart rate, blood
pressure, blood volume and weight of internal organs (e.g. uterus, placenta) may be measured.

EXAMPLES

Example 1

Production of human neurokinin B precursor cDNA

[0075] The cloning of placental cDNA, using the following methods, was used to identify the human neurokinin B
precursor having the polypeptide sequence shown in Figure 1. The peptide sequence of neurokinin B in the precursor
is underlined (the C-terminal G residue ends up as the amide on the C-terminal M in the final processed peptide of
Figure 2). The cloned placental cDNA of the human neurokinin B precursor is shown in Figure 3 and has (underlined)
the ATG initiation codon at 26-28, the TAG stop codon at 389-391, the AATAAA polyadenylation signal at 659-663 and
the polyA tail starting at 680.

[0076] Human placental tissue was obtained from pregnancy terminations at weeks 9 and 13 of gestation and term.
Samples were collected in compliance with and approval from the Local Research Ethics Committee. RNA was ex-
tracted essentially as described by Chomczinski, P. and Sacchi, N. (1987) Analytical Biochemistry, 162, 156-159.
[0077] The full-length preproneurokinin B precursor was amplified using RT-PCR from total human term placental
RNA. This was done using the SMART RACE cDNA amplification method (Chenchik, A. et al (1998)). In RT-PCR
Methods for Gene Cloning and Analysis. Eds. Siebert, P. and Larrick, J. (BioTechniques Books, MA), 305-319). Es-
sentially, after total RNA extraction, reverse transcription was performed using a cDNA synthesis primer (5'AAGCAGT-
GGTAACAACGCAGAGTAC(T)39N4N3') which contained a 3' anchor sequence. 3' race was performed using a 5' gene
specific primer (5'GGCACAGAGCTGCTCCACAGGCACCAT 3') derived from the Homo sapiens cDNA clone 138761
similar to bovine P08858 neurokinin B precursor. The resulting PCR fragment was gel purified following gel electro-
phoresis and cloned into the expression vector pPGEM-T Easy. The resulting clones were sequenced and compared
to submitted sequences in the GenBank database using the BLAST program (Altschul, S.F., et al (1990) J.Mol.Biol.
215:403-410).

Example 2

Semi-Quantitative PCR to measure NKB in placenta

[0078] Semi-quantitative PCR as described below was used to measure the mRNA expression of neurokinin B in
placenta collected at 9 weeks, 13 weeks and at term. This showed differences in a degree of expression between the
first trimester and term placenta. Expression levels were up by five times at term, as shown in Figure 5.

[0079] SMART RACE placental cDNA was amplified using a 5' gene specific primer (5'GGCACAGAGCTGCTC-
CACAGGCACCAT 3') derived from the Homo sapiens cDNA clone 138761 similar to bovine P08858 neurokinin B
precursor and a 3' SMART anchor sequence primer. A specified primer pair for f-actin was used for normalisation.
PCRs were performed using twenty-one cycles of 95°C for 30 sec and 68°C for 2 min. The primers were chosen
deliberately to have high annealing temperatures so that the PCR reactions could be performed two step to reduce
the possibility of non-specific products being formed. The number of cycles required to obtain a reproducible exponential
amplification of the B-actin RT-PCR product was determined by terminating control reactions at 15, 18, 21, 24 and 30
cycles respectively. These experiments were used to check the accuracy, efficiency and amount of total RNA needed
to obtain a semi-quantitative amplification in order to optimise the levels of B-actin PCR product produced. The PCR
products were visualised by UV illumination following electrophoresis (A 1 kb DNA ladder (Ml) and 100bp DNA ladder
(M2) are shown in Figure 5 also).
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Example 3

Neurokinin B extraction from placental tissue and plasma

[0080] Testing of placental extracts using the techniques set out below revealed neurokinin B to be present in sig-
nificant amounts and its chromatographic properties in HPLC were identical to synthetic neurokinin B. It also displayed
the same degree of loss of hydrophobicity (on HPLC) after oxidising its methionine residues. Oxidisation was found to
give three peaks of double oxidised (1), single oxidised (2) and non-oxidised forms (3), see Figure 6. Figure 6(a) shows
oxidised and reduced neurokinin B separated by RPHPLC from human pregnancy plasma and Figure 6(b) shows
separation of condensed and reduced neurokinin by RPHPLC extracted from human term placenta.

Extraction of neurokinin B from placenta

[0081] Whole placentae were weighed and washed immediately after delivery with 150 mM sodium chloride solution
containing 10 mM EDTA at pH 7.5. A tissue sample not exceeding 100g was excised and homogenised in 100 ml
saline/EDTA solution using a blender with a glass vessel. Protease inhibitors, phenylmethylsulphonylfluoride, N-ethyl-
maleiimide, and pepstatin were added from a stock solution in methanol. After 20 seconds 800 ml of methanol were
added and blending was continued for a further minute. The mixture was decanted into 200 ml polypropylene centrifuge
tubes and subjected to centrifugation at 4°C and 3000 X g for 30 minutes. The supernatant was separated and stored
overnight at 4°C resulting in further precipitation that was removed by centrifugation. The volume of each extract was
reduced to less than one eighth of the initial volume and then diluted by addition of three volumes of water containing
0.1% trifluoroacetic acid (TFA). Any trace of suspended matter was removed by a final centrifugation step. The volume
of extract was recorded and an amount corresponding to 20g of placenta reserved for solid phase extraction using
Sep-Pak C18 3CC cartridges (Waters Chromatography Division, Millipore Corporation, Milford, MA, U.S.A.). Cartridges
were primed prior to use by perfusion with 2 ml of the following solutions; 1) water containing 0.1% TFA and 0.1%
Polypep gelatine hydrolysate (Sigma-Aldrich, Poole, UK), 2) water containing 0.1% TFA, 3) water containing 80% v/v
acetonitrile and 4) water containing 0.1% TFA. Each extract was passed through a prepared cartridge, which was then
washed with 2 ml 0.1% TFA in water, 2 ml 0.1% TFA in water containing acetonitrile 10% and 20% TFA. The column
was eluted with 2 ml of 30%, 40% and 50% acetonitrile in water containing 0.1% TFA. Eluted fractions were reduced
to dryness under vacuum after adding 1 mg of mannitol and 100 ug Polypep. Smaller placentae obtained from abortions
were treated as above but dissociated in a glass homogeniser retaining the same proportions of buffer and methanol
to placental weight.

Extraction of neurokinin B from plasma

[0082] Neurokinin B standards were prepared in pooled plasma from the blood of five young males taken into EDTA.
The standards contained 1280, 640, 320, 160 and 80 pg/ml neurokinin B. Each 2ml of sample of plasma standard was
acidified by addition of 220 ul 1M HC1 containing 0.21 M glycine. They were then diluted to 10 ml with 0.9% saline
and subjected to centrifugation at 3000 X g for 20 minutes to ensure complete clarity. Sep-Pak C18 1 CC cartridges
were primed as described above for Sep-Pak C18 3CC cartridges. After loading, cartridges were washed with 1 ml
0.1 M HC1 containing 0.02M glycine followed by 1 ml 0.1% TFA in water. Further washes with 1ml 0.1 % TFA in water
containing 10 and 20% acetonitrile were followed by elution with 1 ml 0.1% TFA in a mixture of 50% water and ace-
tonitrile. Eluted fractions were reduced to dryness under vacuum after adding 1 mg of mannitol and 100 ug Polypep.
The acidification step ensured that we were extracting already processed mature peptide as it is possible that inactive
circulating precursor could be cleaved by endogenous plasma proteases to produce immunoreactive peptides unless
precautions are taken.

Example 4

Measurement of NKB in placental tissues and plasma

[0083] Placental and plasma extracts were reconstituted in 500 pl of buffer supplied as part of a commercial neuro-
kinin B radioimmunoassay kit RIK 7357 by Peninsula Laboratories, Belmont, CA, USA to which had added 0.2% Igepal
CA-630 non-ionic detergent (Sigma). Sub-samples of 25 ul were taken from extracted and non-extracted standards
and mixed with 75 pl of the above buffer. Standards were prepared in buffer containing Igepal, but to which had been
added 200 pg/ml Polypep. Anti-neurokinin antibody solution (100 ul) was added to all assay tubes except blanks and
the assay was conducted as described in the "General Protocol for Radioimmunoassay Kit" instructions. Assays were
performed in duplicate and results were corrected with reference to extracted standards.
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[0084] The plasma and placental levels of neurokinin B in various human volunteers and rats were measured by the
above methods. The results of the plasma samples are summarised in Table 1. Placental samples were collected from
weeks 7 to 15 of pregnancy, and all seven were shown to contain equivalent significant amounts of neurokinin B;
however concentrations of plasma NKB detected at term were in the 100 picomolar range that would be expected to
have effects on the maternal cardiovasculature. Plasma samples taken from non-pregnant volunteers all had low levels
of the peptide, as did the majority of plasma samples taken from individuals who had been admitted for elective abortions
at weeks 7 to 15. Four samples from this latter group had concentrations equivalent to those found at term. This
suggests that the placenta from this individual may have started to secrete supra-physiological concentrations of neu-
rokinin B early in pregnancy. Samples of patients in late pregnancy suffering from hypertension and pre-eclampsia all
had concentrations in the nanomolar range suggesting that raised neurokinin B may be responsible for their symptoms.

Table 1
Week of Pregnancy | Nmol/l NKB in normotensive pregnancies

6 0

9 0

9 0.97
10 0.535
13 0
13 0
13 0.083
13 0.511
14 0
14 0
14 0.511
17 0.182
17 0.182
18 0
23 0.12
24 0
25 0.17
27 0
28 0
28 0.033
31 0
31 0.031
32 0
33 0
37 0
38 0.07
39 0.138
40 0.05
40 0.2
41 0.118
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Table 2
Week of pregnancy | Nmol/l NKB in pre-eclamptic pregnancies
30 3.964
34 6.156
36 3.796
37 2.141
38 2.752
39 2.004
39 6.288
39 0.98
Table 3
Patient number | Nmol/l NKB in normotensive pregnancies at term

1 0

2 0

3 0

4 0

5 0

6 0

7 0

8 0.084

9 0.118

10 0.143

11 0.22

12 0.226

13 0.228

14 0.398

15 0.521

16 1.317

SEQUENCE LISTING
[0085]
<110> University of Reading
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<120> Placental Human Neurokinin B Precursor
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<140> PCT/GB00/04315
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<150> GB 9927125.6
<151> 1999-11-16

<160> 10
<170> PatentIn version 3.0

<210>1

<211> 121

<212> PRT

<213> Homo sapiens

<400> 1

Met Arg Ile Met Leu Leu Phe Thr Ala Ile Leu Ala Phe Ser Leu Ala
1 5 10 15

Gln Ser Phe Gly Ala Val Cys Lys Glu Pro Gln Glu Glu Val Val Pro
20 25 30

Gly Gly Gly Arg Ser Lys Arg Asp Pro Asp Leu Tyr Gln Leu Leu Gln
35 40 45

Arg Leu Phe Lys Ser His Ser Ser Leu Glu Gly Leu Leu Lys Ala Leu
50 55 60

Ser Gln Ala Ser Thr Asp Pro Lys Glu Ser Thr Ser Pro Glu Lys Arg
65 70 75 80

Asp Met His Asp Phe Phe Val Gly Leu Met Gly Lys Arg Ser Val Gln
85 20 95

Pro Asp Ser Pro Thr Asp Val Asn Gln Glu Asn Val Pro Sexr Phe Gly
100 105 110

Ile Leu Lys Tyr Pro Pro Arg Ala Glu
115 120

<210> 2

<211> 10

<212> PRT

<213> Homo sapiens

<220>

<221> PEPTIDE

<222> (1)..(10)

<223> Neurokinin peptide

<400> 2
Asp Met His Asp Phe Phe Val Gly Leu Met
1 5 10
<210>3
<211> 706
<212> DNA

<213> Homo sapiens

<220>
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<221> polyA_signal
<222> (659)..(663)

<220>

<221> polyA_site
<222> (680)..(706)

<220>
<221> CDS

<222> (26)..(391)

<220>

<221> primer_bind

<222> (1)..(25)

<400> 3
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ggcacagagc tgctccacag gecace

ate
Ile
10

cca
Pro

gat
Asp

gag
Glu

tca
Sex

atg
Met
90

gag
Glu

ctg
Leu

cag
Gln

cte
Leu

gga
Gly

aca
Thr
75

ggc
Gly

aac

gece
Ala

gag
Glu

tac

ttg

60

tct

Ser

aag
Lys

gte

Asn Val

tte age
Phe Ser

gag gtg
Glu Val
30

ctg
Leu

cag
Gln
45

cte
Leu

aaa
Lys

cce
Pro

gag
Glu

agg
Arg

agc
Ser

cce
Pro

agc
Ser
110

cta
Leu
15

gtt
Val

cte
Leu

gece
Ala

aaa
Lys

gte
Val
95

ttt
Phe

get
Ala

cct
Pro

cag
Gln

ctg
Leu

cgt
Arg
80

cag

Gln

gage
Gly

atg
Met

cag
Gln

ggc
Gly

aga
Arg

age
Ser

gac
Asp

cca
Pro

ate
Ile

agg
Arg

agc
Ser

gag
Gly

cte
Leu
50

cag
Gln

atg
Met

gac

cte
Leu

ate
Ile

ttt
Phe

gac
Gly
35

tte
FPhe

get
Ala

cat
His

tct
Ser

aag
Lys
115

atg
Met

gg99
Gly
20

cgc
Arg

aaa
Lys

age
Ser

gac
Asp

cct
Pro
100

tat
Tyr

etg
Leu

get
Ala

agc
Ser

agce
Ser

aca
Thr

ttce
Phe
85

acg
Thr

cece
Pro

tte
Phe

cta
Leu

gtc
Val

tgt
Cys

aag
Lys

agg
Arg

tca
Ser
55

cac
His

cct
Pro

gat
Asp
70

£ttt
Phe

gtg
Val

gat
Asp

gtg
Val

ccg aga

Pro Arg

aca
Thr

aag
Lys

gat
Asp
40

tet
Ser

aag
Lys

gga
Gly

aat
Asn

gca
Ala
120

tag gtactccact tceggactce tggactgeat taggaagacce tettteectg

tcccaatceec caggtgegeca cgcetectgtt accctttcte ttecctgtte ttgtaacatt
cttgtgettt gacteccettet cecatctttte tacctgacce tggtgtggaa actgcatagt
gaatatccee aaccccaatg ggeattgact gtagaatacce ctagagttec tgtagtgtee

tacattaaaa atataatgtc tctctctatt cctcaacaat aaaggatttt tgcatacgaa

adaazaaaaa aaaadaaaaa aaaaa

<210>4
<211> 121
<212> PRT

16

gce
Ala

gag
Glu
25

cca
Pro

ctg
Leu

gaa
Glu

ctt
Leu
caa
105

gaa
Glu

52

100

148

196

244

292

340

388

441

501

561

621

681

706
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<213> Homo sapiens

Met Arg Ile Met

Gln Ser Phe Gly

Gly Gly Gly Arg
35

20

Arg Leu Phe Lys

Ser Gln Ala Ser

Asp Met His Asp

Pro Asp Ser Pro

Ile Leu Lys Tyr

<400> 4
1
S0
65
<210>5
<211> 37661
<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (31566)..(31619)

<220>
<221> Intron
<222> (1)..(27927)

<220>
<221> Intron
<222> (28055)..(28638)

<220>
<221> Intron
<222> (28758)..(30769)

<220>
<221> Intron
<222> (30864)..(31052)

<220>
<221> Intron

115

100
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Leu Leu Phe Thr Ala
5

Ala Val Cys Lys Glu
25
Ser Lys Arg Asp Pro
40

Ser His Ser Ser Leu
55

Thr Asp Pro Lys Glu
70

Phe Phe Val Gly Leu
85

Thx Asp Val Asn Gln
105

Pro Pro Arg Ala Glu
120

17

Ile Leu Ala Phe Ser Leu ala
10 15

Pro Gln Glu Glu Val Val Pro
30

Asp Leu Tyr Gln Leu Leu Gln
45

Glu Gly Leu Leu Lys Ala Leu
60

Ser Thr Ser Pro Glu Lys Arg
75 80

Met Gly Lys Arg Ser Val Gln
90 95

Glu Asn Val Pro Ser Fhe Gly
110
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<222> (31083)..(31565)

<220>
<221> Intron
<222> (31620)..(31988)

<220>
<221> Intron
<222> (32063)..(34150)

<220>
<221> Intron
<222> (34431)..(37661)

<220>
<221> CDS
<222> (28644)..(28757)

<220>
<221> CDS
<222> (30770)..(30863)

<220>
<221>CDS
<222> (31053)..(31082)

<220>
<221> CDS
<222> (31989)..(32059)

<400> 5
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agéctactgt
ggaggaggag
gaaccagtca
gctcccaacce
taatgagaag
cagcetgetgt
gtacagtcta
gagaggttec
ccttgttcat
gccecaggetyg
aagtgatcct
ctggctaatt
ctggtctcga
gtatgggcat
atgtcaaaca
atcatgacac
aéﬁatagtgg
ggggtggtga

gtagtaaata

aggtaaccac
ggagatggat
tgccatttge
ctgggttctg
cttttaatga
ccteactttg
agttctcgga
atggtggatce
tttgtaaata
gagtgtagca
cetgectceag
tttaaaaatg
acttctggcet
gagccaccat
ttataaagtg
ttatattcct
atgtaataag
taattttaaa

tgagataaaq
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ccagcttggt
ggaaccaatt
atgtaaacag
gceccatgtte
gteccattag
ggatgaacac
tggggtggga
catgtttttg
acatttetee
atgcaattat
cctctgggat
tttttgtaga
tcaagcaatt
gtccagectt
agggatacag
gggtgggagt
ttcatgaaqgg
tagggtgatt

atacggttct

tcttcagete
aggaacagca
cttcecactt
tttgecccaca
catctcgtgt
gggtccctgt
gacaaacatt
actgtgatac
ttcttttaag
agctcactge
agctggggcee
gatggggtct
ctcccacete
gtaaatacat
tagcaaacaa
ggtgatagaa
gaaaaatggg
ggggaatget

ctcccaaact

19

cacatggtgg
cetgggetee
ctctecteat
cagcectgta
aataaagagg
gtagccagtg
tcaggaccee
aagaaacttg
agacagagtc
agecctcaacce
acaggecatge
tacttgctat
gcectectaa
ttttattgag
aacagacaaa
agacaataag
agtgaggtat
ttgttgcaca

caaaatgtag

ggttaggaga
tcacaggaat
cctaccaaat
attagctggg
ccttgagace
acttctgtca
agcagcactt
gctetggett
ttactttgtt
tectgggete
accaccatge
gttgctcaga
agtgctggga
cacctattat
aatttttgcc
taaaatactt
atggaatttt
gattgtrtte

aagagtagaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080

1140
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ggtcccaaat
ctgtteccte
gagacaaace
gtgactgaac
tggtcatggt
aaccctgeac
ccgetgtete
ctctecectg
tgtggtgtga
agattagagt
caggggcagt
tgaggtcagg
tacaaaaaaa
gaggcagaag
ttgcactcca
aaatcaaggc
gagattacat
agggttcaag
ggccgacact
atgtaatgge
tgaccttcta
tgaaactgtt
aacaaggtgg
ttggtgttgt
gagagtaatt
acctttagaa
tggagatgga
tgcaacctecc
actacaggca
ttcaccatgce
tceccagagtg
atgtttatgt

gctctaatgt

cttcaagtct
acaggtcaaa
tggatttgag
cttetgagee
gatgaaaacc
ccattacaaa
attcagcagc
gagctetcete
acaagaggcet
ggggaaaatg
ggctcatgece
agttcgagac
ttagccaggt
aattgcatga
acctgggcaa
cggggagggyg
caggaggtgt
aaggattgag
ggagetttet
gcagctcect
accttcaggg
ttagcccaga
ggaaagagge
gagggccaag
gatttatagg
tgaagaccca
gtctcactgt
gectgetggy
cgcaccacca
tggccaggcet
ctgggattat
tttacaaagt

taacagactg
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cttggagagg
gtttatgceca
gctgttctte
tgttttctca
agatggactg
tactgggcetg
agcatctggce
ccttgggtga
tgaaaggtca
taactctgag
tgtaatcecca
cagtctggee
atggtggtgt
accegggagg
cagtgtgaga
gcaggggtag
aaaagaacte
gtgggagagg
ttgcccaage
ctgggagggg
gectgagtcet
agtcaggcet
ccagggteca
acacttggee
agaaaaggta
aagatatagg
gtctgccagg
ttcaagcaat
tgceceggeta
ggtctggaac
aggcatgagc
atggacagcet

agtggggaaa

ggggccacce
gtgcagtaaa
actgattagt
tctggaaaat
ctccatgcca
acggatggcet
tctggectete
gaaataagca
gagaagaaga
gaaaaaggga
acactttggg
aacatagtga
gcacctgtaa
cagaggttge
ctetgtectee
cacagctatc
tagaagaatg
catcatgacc
agaggagggyg
gaaaggagag
ggttgtcctg
gaaggttaaa
catctactga
tectaaaagt
gataaattta
ggaaattgce
ctagagtgca
tectectgecet
attttttgta
tcectgacctt
caccgecccee
gtgtagaaat

ccecaggaagg

20

attccgtetg
aagagtggga
agccatatgt
cagaatattt
aagcaccctg
ctggetttge
ggctctgatce
gataatctee
tgcctgaact
agcaattaag
aggctgagge
aaccccgtet
tcececagetac
ggtgagccga
aaaaaaaaaa
gagttctgtt
aagctaagtc
actggtgagg
tgtgacacte
gactggaggg
ggtggggagg
gggcaaggag
gctggactca
ttgctygaaaa
tttaatatgt
agttatttat
gtggcatgat
catcctectg
trttetagta
gtgatcecgec
agcctgaaat
atgactggac

cctgttgaga

ggacagttaa
gacctggggt
actggagcaa
cctacttaca
caaacattca
ttttgeatct
ctggttctga
ctcatcectgtg
gcagggagac
agatcaagge
gagcagacca
ctactaaaaa
ttgggagget
gattgaacca
aaaaaaaaaa
catectcetgt
cagctgatte
agtggaggaa
ttgaggacca
gatgctaaac
ggcgeetgee
ctggtggatg
ggcatgggaa
tcactgacat
atatatgagc
ttatttetee
ctcggcet.cac
agcagctgtg
gagacagggt
cgecttggee
cgccaatttt
agaagggcat

ttectectgg

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060

3120
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cctcteteat
aggacctaag
aattttaggt
gggggagaat
ctgaggctge
ggtgtgaaaa
aagccatgga
ttgtgtctaa
tgatatgagt
aaatatatga
ccagaaggga
aattttagaa
attttactet
ttttttaata
tatattttga
agaagtagag
ctcettetgt
ctccaaggcet
ccatgectgg
gectggtcettg
attacaggca
ttceccaact
ggcaactcta
atatttcaaa
attgtctttt
caaatggaat
tctegetetg
ccteeegget
gtgccaccac
ccaggctgat
gggataacag
cattagaagt
aggaataggg

gacatcaaac

tecttectte
ttaaataagg
tttatggetg
gggacccage
tactgaggcec
attttaaaga
actagtctcet
ttttaggcag
aatcagttat
ataaatgaat
ggagggtctg
cacccttgge
tggtttacaa
aaatatttga
taatggaaca
cttatagatt
catctagget
caagcaatcc
ctaattcegtg
aactcetggg
tgaggcacta
tcagactatc
aacttgtatce
ggcatagaat
ctattctaaa
ttttgttgtt
tcgeecaggce
tcaagtgatt
gcecagctaa
ctcgaactcc
gcatgageca
ctettetaga
tggagtaaaa

acattttaaa

EP 1229 965 B1

tgggtatggg
taggtcagat
gctttgggga
aacaggagga
ttcattttag
aattttatag
tagtcctgag
tgtgttgcag
ttagtaagag
gtatgtttct
gttecececett
tgtgaggagt
agtaatgtga
tttaagcatt
ttacatacac
tatacttttt
ggagtgcagt
ttctacctga
tattttttgt
ctcaagaaat
cgccagacca
aatttttaaa
tctaagacat
ttagatctaa
aggttttgga
gtttetgtet
tggagtgcag
ctcecacete
tttttgtatt
cacctcaggt
ctgcacctgg
ttttttaaaa
gtaaatggga

aaaaagattt

gcaggaccct
aattttttat
aaagaggtcc
caggagaggg
ggtattgtct
tccagaaatt
aataggccag
atgggcttece
gcatctttgt
tatcagacta
cccatcatgg
ggtccatteg
attaaacaga
tttttaactg
aggcacatat
tteeteeett
ggtgccatca
ctggctaget
agatatgggy
tttectaact
gattttttat
ttatctgttt
gacttttaga
ataaaggtaa
ggtttgggtyg
tgagacggag
tggcacgate
aacctcctga
tttagtagag
gatccgeteg
ccttttetga
atgtggtatt
ggatagtttt

tagtctactg
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ctctggaatg
ggcecagtttt
tggtttttat
tcagagaaaa
tctgageece
gagttggtga
tctagttaaa
accaaagcca
ctcaaaaaat
cgtetgttcet
cctgacctag
gatggttagg
catttgagtt
aattaattag
aaatatatag
tttttttaat
cagctcactg
gggactacag
agttttacca
tgacctccea
ttgtcagttt
tatgtcttaa
tgaaataagg
agttatctaa
tagagaggga
tettgctetyg
tcegetcact
gtagtgggga
accgagtttce
ccttggecte
gttttttaag
gaagatggca
taagaaagga

aacaaaattt

gggagatctt
tacatacagt
agctggectt
acttctgett
agcatteccte
attgtcttat
tagttattag
ggcectctata
aaataaataa
atcattaatt
ttttecaggtt
gagctttagg
aaagttttta
agctctttta
acacataaac
gagacaggtt
cagccttgac
gcgegtgeca
tcttgeecag
aagtgttgga
ctaggtagtt
ttattaacta
tagaaaatgt
attttaagcc
gatgccttta
tcacccagag
gcaacctetg
ttacagetgt
accatgctgg
ccaaagtgct
gagtctgagt
aagaggaagy
agtgaataga

tttaaaatag

3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3300
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160



10

15

20

25

30

35

40

45

50

55

gatttaaaga
taattaagct
ctcctecttt
agtecgggea
tacaggtgtg
aaatgctgat
ggaaggaaac
ccattgttaa
gtttttgtge
tecttttaat
tagtctaaag
tccaatagca
atgagacctt
gggctceccaa
gtggagacca
agagggaaac
gaagtcagca
gttgcaggece
caaaaacgaa
caacaacaaa
gtactaaaaa
tcattaatct
agagtccaca
ctgctggcett
tetggtggte
atcactgaca
ggagecttta
ttaacaaagt
ttaacagact
ctcattcctt
agtcaaataa
ctgtcaacag

gttcaagceca

gaaaacacag
gacttctaac
aaaacttttt
acttetgggce
agceactgeg
attttaaaag
ctaagccacyg
ttttgtatgg
tttaatttaa
ttgatctatc
gatttatctt
acttaatcca
gtaagacaaa
tcttttcata
agcgggaata
ctecteacect
taaccagaac
tgttctacce
ggaaaacggce
agctatttcet
atatatcaga
tacatttgga
gagagaggaa
gcecaggttee
ttatttgtga
tgaagcagat
gaatgaagcc
atggacagct
gagtggggaa
ccttetggtyg
cgtaggtcag
getggagtge

ttectecetgece
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aaggctttaa
catggagctc
gtagagatgg
taaagtgatc
actcacctta
tcacataaat
gtgggaattt
aatccaaagt
tcaagacaat
aattctttag
ttggccattg
aagttttctt
actccectag
ctggctgtga
tecceccatcta
gtttttattt
cacgaaactg
tagggtacce
aacaacaaaa
gaagggaatg
ctcactatac
aaggaaaadg
aactggaaaa
tgtatttect
tgccaaactg
taatagggaa
ttgaagctat
gtgtagaaat
acccagcaag
tggggcagga
attttttett
agtggcgtga

ttagcectect

aaatatacac
tttaacaaaa
ggtttcgeece
tgcctgtete
aatctcttgt
attaagccga
taattattaa
ggecagtttga
tgttaaggat
aacaagtaat
acaattagaa
tatgtcaaag
gagcttggaa
tgttacctga
gtcacgtcat
cagggactgg
accagtttge
ctcettatga
aagctattte
gggtcaaact
caaggttagt
gaaacaatga
ctgggagtct
tectcetgtgge
tggtcctgge
aaaggcatac
aggggaaatt
atgactggac
gcectgtetgt
cectetetgy
tteeeeetet
ccttggetca

gagtagctgy

22

atagcttgaa
attcttttaa
tgttacccag
ggectceccaa
taccagattt
aaaggactga
actgtaaaat
gtgtaattgt
agctgtgaca
ttttttaaat
tttttaatgg
aaaacagaag
tgtttgaaaa
aaaatcacat
gctctcaagg
cagcaaagtt
agggecagtt
cagaacacca
tgaaaggaaa
atgaatactt
cacacacaaa
tettttactgt
ggcaggaaat
ttccagaaaa
ccectaaagt
aaatttatta
gtctattttt
agaaagggcea
tgagattccet
aatggaggtt
ttttttgage
ctgaaacctce

gattacaggg

tattagettt
atttgtctet
gctggtcteca
gtgataggat
tagttgggac
tttetgatta
ggagcagcct
tttaggtcag
ctattatgtg
ttaggaattt
ggtatttaat
cccaggaggg
tacatgtgtt
cctttggatg
acatgagaca
tgtcataaca
caaacagtgg
aaagacaaga
atggcaacaa
ataccacaaa
acctgttcete
ccactcatcec
tctecactect
gecacaatage
ttcagtgaaa
aatacgaatg
atgtttaggt
cgatctaatg
cctagcectcet
ttatgaccta
tggagtctet
egeccectgg

gtgtgecace

5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080

7140
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acgeccaget
gtctcaaatt
ggcgtgagec
gggettttta
taaaaagggg
tagctggaag
taggecceecce
ccecactgtaa
gtgettagte
ggagtgcaat
tcetgectca
tttttgtatt
tgaccccaag
accatgcctg
ttcattgtct
gtagcectgt
tgtatttttt
aaagtaattt
agagcagagce
gtaggagacc
tggagtcttg
agtagctagy
gacagcgttt
ccteggecte
aatttttttg
aaggggttct
aagagagggt
gtattgteet
tcgggtgety
gtgtyggctac
cctgggattg
atcagggagce
ctttgcagga

tecttgatee

aatttttgta
cctgaccttg
actgtgcecg
actagcttgt
gaagaaaaca
gcagaataca
aaaagaggga
agatgctcece
terereeeet
ggcgtgatct
gectcccaag
tttagtagag
tgatccgece
gcgtgcttag
ttaggtgcce
atagtagtaa
atctagttat
atttttggca
tttagacctg
ccaaaaaagg
ctetgecace
attacaggca
caccatgttg
ccaaagtgct
geecagtrett
ggtttttata
cagagaaaaa
ctaagecccca
ttaggaaatg
tgtectgeate
gtgactctea
tgggactgag
gecaccggeag

tgccagacca
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tttttagtac
tgatccacct
geetttttte
tttttaatta
taggttttag
gaacccecct
aatgtcatgg
ccaaggetgg
tttetrtete
cggctcaatg
tagctgagat
atggggtttc
gcecteggect
cctattttta
cagaccatgt
tactttgttg
tatatatgac
tcctcaaaaa
agaagaatct
ggtgagtgtc
aggcetggagt
cgegecaccea
gccaggatgg
gggattacaa
acatagagta
gectggtettg
cttetgette
gcagtgtcaa
gtctcactge
ctectececcce
geccecteecee
tgactgcage
caccagtgtg

cccageeeee

agacagggtt
gceteggeet
ttettteett
gattattgece
ggccteatat
aatcaaggat
gacgagatgt
caggcagcec
gaggtggagt
caatctctgt
tacaggcacce
aacatgttgg
cccaaagtge
atgggagttt
ttttaaaaat
tgaataactg
tagctatatg
ccaaagagat
gecccatgact
atcttttctg
gcagtggtge
tgaccagcta
teteggtete
gegtgageca
attttaggtt
ggggagaatg
tgaggcgget
actgtacaca
tgggtctgtg
ctacagcecte
tecagctcececee
cttecctagat
tgaggagagc

ggcacagagce

23

tcaccttgtt
cccaaagtge
tttttaggaa
tttagggtag
ttaaatgggt
ctcattttta
gtggeatttt
agtgccgatt
cttgetetgt
ctcgtgagtt
agccactatg
ccaggctggt
tgggattaca
catcctcaat
ttaaatgcac
tcataagtca
tctagttttt
taggtaatgt
cgtgaaacte
aatttttttt
aatctcgact
atttttgtat
ttgacctegt
ctgcactecgyg
ttatggctgg
gaaccgagtg
attgaggect
aaccatacac
gggtatgtgt
cececgeetecce
tagaccctee
cecetecact
aggcageggt

tgctccacag

ggtcaggctg
taggattaca
gttgtatttt
agcectttaa
aaagcaggca
tattgaatcce
tatcgagtgce
agcccactcet
tgcecagget
caagcgattce
ctcagetaat
ctcgaacttce
ggcgtgagece
ggtgagtgcet
gaagaaataa
tctctaaaac
taaataatac
agtgtagaag
cacaacgaaa
tttttttaga
cagccteccg
ttttagtaga
gatccgeceg
cecggtcagat
ctttggggca
acaagaggac
tcattttgga
agcagccage
gtgtctgggt
ctccagcecac
cagagccttt
cggtttctcet
cctagccagt

gtaggcaagt

7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
$000
9060
9120

9180
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gggagaatgc
cttcttectt
tgetgggttt
gcactgatte
tgctagtatce
agagtttcac
cteegectec
atgcgccace
ggccaggetg
gctaggatta
gctetctege
ccegggetea
ccaccacgee
aggctggtct
ggattacagg
gcattaagcet
tettetttet
gggggttcca
taaccactgc
agacctggag
aataaaaaga
gatgcttagg
ccagtettgg
gtggaagcta
gectetttcet
cagacatttg
taaacaaaca
cactcctgta
tttgtgacca
aggtgggtgt
tcgettgage
ageetgggeg

atcecttgtte

tggatggacc
ttetttcate
agaccagggt
ccccagtgtt
cattctcatt
tcttgtcace
caggttcaag
atgccecaget
gtcttgaact
caggtgtgag
ccaggetgga
agccatcctt
tggctaattt
caaactcctg
tgtgagccac
ctttacatgc
cccattttgt
cagctgtaag
ctaagactgce
gcaggaggge
agaaagcctt
catgtttgtt
aggccttcac
caatgagctt
atttaaattt
gaagtgccaa
ggttgctagg
atcctagcac
gtctgggcaa
ggtggctcat
ccaggaggcg
acagagcaaa

tagattgggg
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agagctggca
tgtgtattgt
ctcaataaat
tctgagtatt
tttectaatte
caggctggag
tgattatcct
aatttttgta
cctgacctca
ccactgegee
atgcagcaag
cagccteggce
tttatatttt
agctcaagtg
tgcaccegge
attaactcta
agttaaaaag
tggtaaagct
ccctecatcaa
tgcataggaa
cagaggctce
gaattattaa
aggcccagat
ggatagttce
tttaacctga
aaatcaagtce
tgctctatgg
tttgggagge
catagtgaga
acctgtagte
ggcaaggetg
accctgtete

cagactaaag

ccaggggget
caggcagcta
cacaccccca
ccagtttgec
ttatttattt
tacaatggcg
gectcagect
tttttagtag
agtgacccgce
cagcctattt
catgatcteg
cteccecagta
tggtaaagat
attcactcge
cttacccatt
atactttcaa
ccaaggctca
gggttacaaa
tagaggcettg
agggcagaac
acattaattg
taaataaaat
cccaaaccca
tgcagttaac
tatcttagta
attttttata
gatgtaaaac
tgaggcggga
cctagactct
ccagctactt
cagtgagetyg
aaaaaaagag

agtcagttge

24

gttatctect
ctaattgtca
cagaagcctyg
actgccttga
atttatttat
cgatctcagc
cctgagetgg
agacagagtt
ccatctegge
cttttttgag
gctecactgeca
gctgagacca
gtggtttcac
ctrggectee
atcttttgaa
taaccctgtyg
gagaggttaa
ctatttgact
ggcaacccat
tttctagttc
gaacaaaggg
cagactaggg
ccaaacccac
agcaatatac
aaacttctte
tcetteagtaa
cttggccagyg
atattgcttg
acaaaaaaaa
ggaaggctga
tgatggtgge
gcaaaaacaa

catggatgaa

gactgecett
acccagaagce
cgggcactyg
ctgtaactaa
tttttgagac
tcactgcaac
gattacaggce
tcaccatgtt
ctcccaaagt
atggaatctt
acctccatct
caggcacatg
catgttgece
caaagtgcta
catctactat
aggtaggctce
ataacttgce
ctagagcttt
ggccctagge
tagaacaaac
gattatgaca
actggggact
tagacctgca
tatgtattet
ataaaaattc
ttctgtgeca
caaggtgact
agcccaggaa
tttaaaaatt
ggtgggagga
actgcactcc
aaacttaaga

gcttgattgg

9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100

11160
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atcctggaaa
tagagaaatc
gatggagtta
tagggtaaaa
tgtaaatgtg
gatagtgcaa
agatgttaat
agctatattg
gtgttccatt
tctcetgatce
ttagacagtc
aacctccace
acaggcatge
gaatatgctg
ttatctgaca
cagtagaatg
gaacagttce
gacctgggat
aataactgta
ggcaatcegyg
ttgagtcaag
gcatgggaaa
aggetggget
cectgggaaag
attgtaactg
attcagacat
tcagcttaag
tcatttgectc
catgtttgga
acagacagtg
caaaactttg
tetttggttg
gectcaagee

agctecaccece

aggaaaaata
tgagagtgga
tgattgtgta
tgtcatgata
tatatgcatg
ggtgttaaca
tgtatetttt
aatttttaaa
tcacteetta
tetetettee
ttgctetgte
tceegagttce
gecaccatge
ccactcatte
tcacactata
taagtccagt
aggcactaag
cctgcettat
gtacaaagac
ggcttgggga
agagcatcga
gagtcctgte
cttaagtgte
gccagagaga
acctcegetg
gagacacatt
agaggaatgg
tttctecttt
cttgactgat
gctgecacct
agaccagcett
gaactaatcg
tgcacctett

cttgcttctc
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aagcttcaaa
tcgetgttgg
agagaatgrt
tctataacct
tatttatatg
ttatcagttg
ttcaactttt
acatcatatt
ccacagccta
tgctcaagtyg
acccaagectg
aagcgattct
ccagctaatt
ctgcctcagg
tatttatttg
gaaaatgaag
tagacactca
aaggactcag
gagtgtaggc
atcagggagg
gagctaaggc
cgggtggtge
agggaggaaa
aggaggaaga
attggattte
tgecttacage
gggctctgaa
getectttat
ttgagaggag
gtaggcaatt
tcatattggt
ttcteteecet
gctgaaaaag

actgtgggtt

ggacatgttt
atgagtgatg
ccagttcttg
actttaggat
cacacatatg
gtgcatttag
ctgtaagtta
atgctattct
caaggcccat
attctggeca
gagtgcagtg
cctgtctcaa
tttgctcace
gtctacttct
cttgtgtagt
actttgttca
ataaatgttg
tgtctagaaa
aaattgctat
getttgaget
acacagtgat
gecccagggaa
cccaggagag
gecatgggate
tgaccgtggt
ctctetttgt
gectetgggee
ttgcteette
gggaaatttg
gtgaacagaa
tcctettace
ccagtctect
atccaagagy

aacttcctce

25

agaagtttat
ttgattttct
ggagaggcat
ggtagggtag
tgtgtgtgte
atgaggaaca
aaaaaacttt
tctgtataaa
catgatctge
cecettttett
gtgcgatcett
cctetagagt
ctggetttet
ttgcatcaca
tggtccectt
ctgttatgte
actagtgaaa
agggagetgt
ggggcttcaa
gatctcecag
catgcatggg
tgcaggggtc
aaaagcactt
ttggacagag
taggaccctg
tgttcgaggy
tetteattgt
ttcetttgaa
gtacctagce
ggaatagaaa
tcactgcect
attcatgcte
tgactccett

tttgaagtgg

aaaggacatg
taggtgtggt
getgacattt
caaggatttg
agagecacaca
tacagtatac
caaaataata
ttcteccaatg
ceccgacctac
ttettetttet
ggctcactge
agctgggatt
aatgtctctg
gcagatgcca
ctccacccta
ccagtaccta
aaaaatgtga
ttteccatgea
agaaaggaga
gttggcagag
ctgggtaggg
ctgegacatg
ccagtgaaac
gctggagcaa
actattgcte
tctggatcee
ctecectgaat
tggaggctga
aacagctgac
gctacaggag
gggtagcagg
ttaccteecg
ccatctctte

caggatctgg

11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12300
12960
13020
13080
13140
13200
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gtgccagttt
aaactaggta
agacaagaca
gcagctctte
trtttttece
aaaaattgtg
tagttcagtg
atatgegttt
tcteccatte
ttttecaagt
acttagcata
actaagcctt
ccattcecte
ggectcteee
gtcttctagt
agctcctgtce
ggtagagatce
atatccccag
ctcaaacttg
cctectecaga
caactcecca
ggatacgtgg
aagaggecte
cattctgtgg
gggaggaggg
aggtaagggc
tggagagcag
tgcectttect
caagggccat
agacaatgtg
gagtgaggta
agggctgggy

cetecaggtge

gectgtcagg
cagaaattcc
tggccagecg
taccagtgga
tccecctgat
gtaaaatata
gcatgagcga
ttcatcaccc
ccctageece
gectcatata
aagtaatttg
gcectgagag
ccetagecte
tgaggtgtet
caatatttct
cctecttect
ctgagggaaa
aggtgagggc
agegtgeett
gtctetgate
ggtggtgctg
atgtggggga
tgggcettgt
tgactacatt
geectgttetg
ctgcaggetg
atggcaggcet
cacccttgee
gtgattctca
gctggggrgt
tcagagctgg
caggctggag

tcctgaagag
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aagtgtttct
tactggggcet
ccecctacaa
aggcaagtgyg
tttectettt
cataacatac
cattcatgtt
caaactgaaa
tgatatctta
agtgggaatc
ttcttttatt
ctgagcatag
cctcagttct
agtgectgte
cacctcecte
cacagtgcaa
agcetectgtge
ctcccagace
agaatcacct
cagcaggtct
atgtcttggt
agggcccggg
cgecgetgecac
gggctgcaag
atggcagagg
aactcctece
gtgtttgege
tgttcegtee
cagacaccaa
cagtcaccag
gtggggcaag
gtgatgggga

aaaaaatgaa

tatcactcca
gaagaacaat
gtgectecage
agcccaggca
tgecteecte
aatctaccat
gttctgecage
ctctgtacce
taatctactt
atatttgtcc
caggaaatgc
agccctectg
cgcactccte
ctttttecte
cccagcectg
gaggttccgg
cagtgaactg
ctgcacagce
ggcaggattyg
tggggtgagyg
cctggactgt
aggactagga
acctcccatg
ggaaccccaa
ccgtgaagaa
gcagctagtg
cctgccaggt
ctagacttct
gaagtcccag
cctcaaggat
ccttggactg
ccagaccttt

tceetttect

26

ctcecaatee
ttgccatcca
acagcaaatc
ccectectet
ttctateett
tttaacggtg
catcactgcc
attaagcaat
tctgttteta
ttttgtgtct
ttattgagca
gtgecttttat
ctcaatggte
agtctcetete
cccteccact
gatcagctgt
ttcaagggcea
agtteccatca
tcacccccag
accaaaattt
gctctgtgga
tgggaactct
tgttcetcagt
gctgecagaag
ggtcaatcgt
cagagctgtg
ggagtggggyg
tcteggatte
gccaaaattg
gggctcttta
gagaaggtgg
cgectetggge

gctattttte

ccctggtece
caaacgtctt
aggagetgea
catttegtet
ttcecattaa
tttaagtgta
atccatctcee
aaccccectat
tgaatttcac
ggcttattee
cctgtetggg
ttgatggtgt
ctecageeee
ctctectagt
ctatgatttt
ccccgaagea
agaaggcette
cgcagcagtt
gtgetgtgte
gcetttctaa
cactgacaga
g99ggtgggy
gtececatte
ctgaaaggceg
ggcaatggca
ggctggcatce
caattaatce
teetectgac
tcattggget
gecttgeatet
tatgcatece
ctttgatgte

cctcttecta

13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
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agatgtcatc
tgctgaccaa
tgactgagaa
tgatggtcat
tggaggtgtt
tgatgggggg
gttttetgtt
gtcgtecagg
cattgcettgg
cctectgaac
tgatcgtgge
cttectegtte
aaaacatgtg
tcacccaggt
gccagctagt
ggctgagctc
ttaaggatgg
aggaaagaag
aaaagcagcc
ctgtacttgg
ccagcctcee
gttatettge
tcacttgatg
cctettectt
tcacaccatc
tgtaaaatgc
cttgtctgte
gtagtcacag
tttgtctetg
tecetteectt
caggcagctc
cctgcagatt
gctgagatag

tgtttgggag

ggtgggctce
aatgtaccgg
gtgaggccat
cgtgaccagg
tctcaggcecce
gccatcatgg
ccctetecag
geectgecagg
aggtgactgt
cagcactaat
gcatggcttg
tctectccaa
gettggaaag
gtacttagac
gaggtaataa
tgggggggty
ggctcaggte
tgagcatccc
caaggctgga
gaacgccate
cgacaccece
tcgtetetgt
aggctcectce
tatttttect
tcattgtcee
tttaaatatt
ttgtctetac
taaaatttag
gctgtetctt
aactcactat
acggccgget
aatctgetgt
aacctgggga

gagggtggct
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aagggggact
gctgtgetgg
gaactggggg
atcagaaagc
ccacccaggt
aaatgcggga
gttctcagtg
tggtgacaac
gcagtgagga
cceectetge
gggattaaac
aagtagcttce
gttcagtcag
ccectgeccee
gaaaggaaaa
tttagagaga
gecaggtggec
tgtcttggeca
gggcttatgt
accccttcta
ttecttecteca
cccacagetyg
atcaagaccc
gcgtcattgt
tgtttctgtg
ttectactcee
cttctgtetg
atctgtggte
cctettcteca
gcettgggge
atcatgcetgg
ctgagcacaa
atcatctgtt

ctgttcagaa

tcctgctggt
atgccacgca
tgaggggcygg
gaagcatgta
tctetgagge
gtcggggtga
aggttcaagg
agcaagctac
gggggcacca
ccteetgtgt
tacccttgaa
ctccaacceg
ggtgggtggy
atgcectttt
gaaggaaaat
ctgeggtgag
agtggactga
gaaactgggg
atgctggggt
cteccacaca
cacacccgag
gggccrgcag
teccatcect
cattatcttt
agctctgact
cceteatate
gecctectaccet
tgtgagagct
agatctctac
tggggtctec
ccagggagaa
gccacgtget
ttcaggcgag

taggggtage

27

cagcgagcat
gaggcagcett
cttacggtag
gggcagtgca
ctcaagtect
ggggatgggc
agaacagtgt
gctacaaaaa
tgcagagatg
gggaggatct
gaggaccett
cagcctetct
tccttgttee
tcctecteaa
tgtcteceggg
tggagggget
ttcattaagt
tectttggeg
gctggggaat
cagcacaggg
atgccaaact
caggtggcac
gtaacctgge
ttctecacect
aatatcaata
tattttcteca
ttggggaaca
tagcagggte
cttgectace
ctecacctga
ctgattaact
tctggeacac
tgaggggeta

tcaggctctg

gtgattgaac
acagtcaccg
atggccaggc
ggecgggget
ctgactegea
actagacttg
ggctgtcaag
aaaggggagt
gcagttgcett
ctaaccecte
gtcccaaace
gcacactaat
cecctatcettt
getecttgga
ctecttgace
gcggggggag
gtgtecectgy
atttagcectg
gecagggtctc
ctccatcaca
gctgecaaca
ttcacatcac
cetttectet
cccaactate
tgtaatattt
tagattctgt
agctgctcat
tgcetttgtt
tcttececget
cttccatctg
tctettectg
cctgetttga
gagcctgect

gccagectte

15240
15300
15360
15420
15480
15540
15600
15660
15720
15780
15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
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tceegeceee
tctggecegag
tgctcecagg
caatttcagg
aggcactgte
ccctgtecte
cectectect
ttttctggag
ccacctgtgt
accagtcectce
cagcgctctg
cctaacccca
tecctggetta
gggttttctce
ttccactett
ttgccagtac
tcaggccatc
tgctgactaa
aacccatcat
tccaagtacce
tgggtgttca
ttteccatatg
tctctecatca
gagatcaagg
gctececccac
ttatttatgg
gatgggtggg
tectcagete
agcttgggece
gaaccaatta
tgtaaacagc
cccatgttet

tccecattage

aacagctcce
agtggggtag
gcccaaattg
agaacatgca
agctecetgg
actgtgecca
ttactcttct
cctaggagtg
tacagggttg
cectecccag
agagtctggg
tgaggageca
gtccattttt
cagttgtctc
cattggcatc
ccctetggga
ttgtgtgtac
cctgtctcaa
agcagcaaag
ctgectectet
agaaaaaaca
atttgtaggc
cctetecaac
ggtgatcaac
catccttggc
tgtacctttg
ttggtggggg
ttggcttaac
ttcagctcca
ggaacagcac
ttceccactte
ttgeccacac

atctegtgta
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cccatceettg
tgacctgcge
tegtcacttt
getgecegete
gctgggggtyg
tcatgtagat
gtcactctet
tgtgttitca
gaattggctc
ccetgectet
ttgtttcage
ttctagcatce
cttectecagyg
ctggctgcag
tecacccagt
ttttgcegaga
aagctagagg
cacagcacaa
aggggaagtt
aggccaggga
cttggggact
aaaatgaagc
atagcctage
tctecectgee
tcetgccate
ctgaagccct
agagggatgg
acctectect
gattggtggg
ctgggetect
tctecteate
agccctgtaa

ataaagaggc

acttctcaga
ctecatecgeece
cccagtgaag
cctatcetge
atgggagagg
ggactggagt
tectectett
tcecectgaaa
catcactgtg
tetcteccag
ctctgagggg
tcacagctta
ctctgaggge
gacatggcag
gtcacatatg
gtccacaagt
gtctgctﬁcc
ctgtacacac
gcaggggagg
catcatctga
ctatagetge
ccaggetgte
attagctett
atcececttgt
ctctttgaga
gettecetgg
atgcagagat
cttacacacc
gttaggagag
cacaggaatg
ctaccaaatg
ttagetgggt

cttgagaccce

28

atcaggccga
cecgeteteea
tgtctggtca
atttcecttce
ggaagggcta
tcaaggaagg
ctttcetgte
caaataggga
ggagaagctg
cceteteect
cacaagccat
aaccagcetet
ctcttgttee
gacatagaat
accctagece
tgtgcatgtg
acctectggece
cttttectgg
agctgctaag
gatgtggcete
aacacccact
ctagcectec
tcaagtcttt
tcececgeace
tgctgcatca
tgccaggget
tggacccagy
caactecetce
gaggaggagg
aaccagtcat
ctcecaacce
aatgagaagc

agctgcectgte

gaagagccta
tctecatctec
ttttcagaag
acagggctga
gggeccteac
gcaggcacte
tectgeectete
ctcagtttce
gagttctgct
tcagccagtt
cctggattec
agctcagtcee
ttgctetgtyg
gctgteatcee
tgetctecee
gtggatatat
ctcagtgaat
cctcatcecet
gaccctggac
aaataaaggg
ttacatgteca
aatacctcec
gctaatecca
ccecegeceeyg
tcaaaggaca
tgggagcagg
aggcttttag
cagectgecec
gagatggatg
geecatttgea
tgggttctgg
ttttaatgag

ctcactttgg

17280
17340
17400
17460
17520
17580
17640
17700
17760
17820
17880
17940
18000
18060
18120
18180
18240
18300
18360
18420
18480
18540
18600
18660
18720
18780
18840
18900
18960
19020
19080
19140

19200
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gatgaacacg
gaggtgggag
atgtttttga
cattttttct
tgcaattata
ctetgggata
ttetgtagag
caagcaattc
tceecagecttg
gggatacagt
ggtgggagtg
tcatgaaggg
agggtgattg
tacggttctce
ttggagaggy
tttatgecag
ctgttcttca
gttttctcat
gatggactgc
actgggctga
gecatctgget
cttgggtgag
gaaaggtcag
aactctgagg
gtaatcccaa
agtctggeca
tggtggtgtg
cccgggagge
agtgtgagac
caggggtgge
aaagaactct
tgggagaggce
tgcecaagca

tgggaggggy

ggtcecetgty
acaaacattt
ctgtgataca
tcttttaaga
gctcactgca
gctggggeca
atggggtett
tccecaccteg
taaatacatt
agcaaacaaa
gtgatagaaa
aaaaatggga
gggaatgctt
tcccaaacte
gggccaccca
tgcagtaaaa
ctgattagta
ctggaaaatce
tccatgecaa
cggatggctc
ctggctcteg
aaataagcag
agaagaagat
aaaaagggaa
cactttggga
acatagtgaa
cacctgtaat
agaggttgcg
tctgtcteca
acagctatcg
agaagaatga
atcatgacca
gaggaggggt

aaaggagagyg

EP 1229 965 B1

tagccagtga
caggacceca
agaaacttgg
gacagagtct
gcctcaacct
caggcatgca
acttgctatg
ccctectaaa
tttattgagc
acagacaaaa
gacaataagt
gtgaggtata
tgttgcacag
aaaatgtaga
tteegtetgg
agagtgggag
gccatatgta
agaatatttc
agcaccctge
tggctttget
gctctgatce
ataatctcce
gcctgaactg
gcaattaaga
ggctgaggeg
accccgtete
cccagctact
gtgagccgag
aaaaaaaaaa
agttctgttc
agctaagtcc
ctggtgagga
gtgacactct

actggagggg

cttctgtcag
gcagcacttg
ctectggette
tactttgttg
cctgggctea
ccaccatgcec
ttgctcagac
gtgctgggag
acctattata
atttttgcca
aaaatactta
tggaattttg
attgtttttyg
agagtagaag
gacagttaac
acctggggtg
ctggagcaag
ctacttacat
aaacattcaa
tttgcatcte
tggttctgac
tecatctgtgt
cagggagaca
gatcaaggcc
ggcagaccat
tactaaaaat
tgggaggetg
attgaaccat
aaaaaaaaaa
atcctetgtg
agctgattca
gtggaggaag
tgaggaccaa

atgctaaact

29

tacagtctaa
agaggttcca
cttgttcatt
ccecaggctygyg
agtgatecte
tggctaattt
tggtctegaa
tatgggcatg
tgtcaaacat
tcatgacact
gcatagtgga
gggtggtgat
tagtaaatat
gtcccaaatc
tgtteectca
agacaaacct
tgactgaacce
ggtcatggtg
accctgcacc
cgectgtectea
tetcecctgg
gtggtgtgaa
gattagagtg
aggggcagtg
gaggtcagga
acaaaaaaat
aggcagaaga
tgcactccaa
aatcaaggcc
agattacatc
gggttcaaga
geegacactg
tgtaatggeg

gaccttctaa

gttcteggat
tggtggatcec
ttgtaaataa
agtgtagcaa
ctgecteage
ttaaaaatgt
cttetggett
agccaccatg
tataaagtga
tatattcetg
tgtaataagt
aattttaaat
gagataaaga
ttcaagtcte
caggtcaaag
ggatttgagg
ttetgagect
atgaaaacca
cattacaaat
ttcagcagca
agctctctee
caagaggctt
gggaaaatgt
gctcatgect
gttcgagace
tagccaggta
attgcatgaa
cctgggcaac
g9ggaggggg
aggaggtgta
aggattgagg
gagctttcett
cagcteecte

ccttcagggg

19260
19320
19380
19440
19500
19560
19620
19680
19740
19800
19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700
20760
20820
20880
20940
21000
21060
21120
21180

21240
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cctgagtetg
gtcaggectg
cagggtccac
cacttggect
gaaaaggtag
agatataggg
tetgccagge
ttcaagcaat
tgcceggeta
ggtctggaac
aggcgtgage
atggacagct
agtggggaaa
tgggtatggg
taggtcagat
gctttgggga
aacaggagga
ttcattttag
aattttatag
tagtcctgag
tgtgttgcag
ttagtaagag
gtatgtttct
gttcecectt
tgtgaggagt
agtaatgtga
tttaagcatt
ttacatacac
tatacttttt
tggagtgcag
cttctacctg
gtattrtttg

gctcaagaaa

gttgtcctgg
aaggttaaag
atctactgag
cctaaaagtt
ataaatttat
gaaattgcca
tagagtgcag
tctectgect
attttttgta
tecctgacctt
caccgeecce
gtgtagaaat
cccaggaagg
gcaggaccct
aattttttat
aaagaggtcc
caggagaggyg
ggtattgtcect
tccagaaatt
aataggccag
atgggcettee
gcatttttgt
tatcagacta
cccatcatgg
ggtccatteg
attaaacaga
tttttaactg
aggcacatat
ttettteete
tggtgccatce
actggctage
tagatatggg

ttttectaac

EP 1229 965 B1

gtggggagag
ggcaaggage
ctggactcag
tgctgaaaat
ttaatatgta
gttatttatt
tggcaatgat
catcctectg
ttttttagta
gtgatccgece
agcctgaaat
atgactggac
cctgttgaga
ctctggaatg
ggccagtttt
tggtttttat
tcagagaaaa
tetgagececee
gagttggtga
tctagttaaa
accaaagcca
ctcaaaaaat
cgtctgttet
cctgacctag
gatggttagg
catttgagtt
aattaattag
aaatatatag
ttetetttaa
acagctcact
tgggactaca
gagttttacc

ttgacctcece

gegectgect
tggtggatga
gcatgggaat
cactgacatg
tatatgagca
tatttttttt
cteggetcac
agcagetgty
gagacagggt
cgecttggec
cgcecaatttt
agaagggcat
ttecteetgg
gggagatctt
tacatacagt
agctggectt
acttctgett
agcattccte
attgtcttat
tagttattag
ggcctctata
aaataaataa
atcattaatt
ttttcaggtt
gagctttagg
aaagttttta
agctetttta
acacataaac
tgagacaggt
gcagccttga
ggegegtgece
atcttgecca

aaagtgttgg

30

gaaactgttt
acaaggtggg
tggtgttgtg
agagtaattg
cctttagaat
ggagatggag
tgcaacctce
actacaggca
ttcaccatgce
tcccagagtg
atgtttatgt
gctctaatgt
ccteteteat
aggacctaag
aattttaggt
gggggagaat
ctgaggetge
ggtgtgaaaa
aagccatgga
ttgtgtctaa
tgatatgagt
aaatatatga
ccagaaggga
aattttagaa
attttacttt
ttttttaata
tatattttga
agaagtagag
tctcettetg
cctccaaggc
accatgectg
ggctggtett

aattacaggc

tagcccagaa
gaaagaggcc
agggccaaga
atttatagga
gaagacccaa
tctcactgtg
gectgetggg
cgcaccacca
tggccagget
ctgggattat
tttacaaagt
taacagactg
tcecttectte
ttaaataagg
tttatggetg
gggacccage
tactgaggcec
attttaaaga
actagtctct
ttttaggcag
aatcagttat
ataaatgaat
ggagggtctg
cacccttgge
tggtttacaa
aaatatttga
taatggaaca
cttatagatt
tcatctagge
tcaagcaatc
gctaattcgt
gaactcctgg

atgaggcact

21300
21360
21420
21480
21540
21600
21660
21720
21780
21840
21900
21360
22020
22080
22140
22200
22260
22320
22380
22440
22500
22560
22620
22680
22740
22800
22860
22920
22980
23040
23100
23160

23220
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acgccagacce
caatttttaa
ctctaagaca
tttagatcta
aaggttttgg
tgtttttgtt
ctggagtgca
tecteccacct
atttttgtat
ccaacctcag
cactgcacct
gattttttaa
aagtaaatgg
aaaaaaagat
agaaggcettt
accatggagc
ttgtagagat
gctaaagtga
cgactcacct
agtcacataa
acggtgggaa
tggaatccaa
taatcaagac
atcaattctt
cttttggcca
ccaaagtttt
aaaactccce
atactggcectg
atatccccat
cectgttttta
aaccacgaaa
ccctagggta
ggcaacaaca

tctgaaggga

agatttttta
attatctgtt
tgacttttag
aataaaggta
aggtttgggt
ttgagacgga
gtggcacgat
caacctcctg
ttttagtaga
gtgatccget
ggccttttet
aaatgtggta
gaggatagtt
tttagtctac
aaaaatatac
tctttaacaa
ggggtttege
tectgectgtce
taaatctett
atattaagcc
ttttaattat
agtggcagtt
aattgttaag
tagaacaagt
ttgacaatta
ctttatgtca
taggagcttg
tgatgttacc
ctagtcacgt
tttcagggac
ctgaccagtt
ccecctectta
aaaaagctat

atggggtcaa

EP 1

tttgtcagtt
ttatgtctta
atgaaataag
aagttatcta
gtagagaggg
gtcttgetcet
ctcegeteac
agtagtgggg
gaccgagttt
cgecttggee
gagtttttta
ttgaagatagg
tttaagaaag
tgaacaaaat
acatagettg
aaattctttt
cctgttacce
teggectcce
gttaccagat
gaaaaggact
taaactgtaa
tgagtgtaat
gatagcetgtyg
aattttttta
gaatttttaa
aagaaaacag
gaatgtttga
tgaaaaatca
catgctctea
tggcagcaaa
tgcagggeca
tgacagaaca
ttctgaaagg

actatgaata

229 965 B1

tctaggtagt
attattaact
gtagaaaatg
aattttaagc
agatgccttt
gtcacccaga
tgcaacctcet
attacagctg
caccatgctg
tcccaaagtg
aggagtctga
caaagaggaa
gaagtgaata
tttttaaaat
aatattagct
aaatttgtet
aggctggtet
aagtgatagg
tttagttggg
gatttctgat
aatggagcag
tgttttaggt
acactattat
aatttaggaa
tggggtattt
aagcccagga
aaatacatgt
catcctttgg
aggacatgag
gtttgtcata
gttcaaacag
ccaaaagaca
aaaatggcaa

cttataccac

31

tttceccaac
aggcaactct
tatatttcaa
cattgtcttt
acaaatggaa
gtctcgetet
gcceteeegge
tgtgccacca
gccaggetga
ctgggataac
gtcattagaa
ggaggaatag
gagacatcaa
aggatttaaa
tttaattaag
ctctectect
caagtcegag
attacaggtg
acaaatgcetg
taggaaggaa
cctecattgt
caggtttttyg
gtgtcetttt
ttttagtcta
aattccaata
gggatgagac
gttgggctce
atggtggaga
acaagaggga
acagaagtca
tgggttgeag
agacaaaaac
caacaacaac

aaagtactaa

ttcagactat
aaacttgtat
aggcatagaa
tctattctaa
tttetgttge
gtcgeccagy
ttcaagtgat
cgcccagceta
tctegaacte
aggcatgage
gtcttttcta
ggtggagtaa
acacatttta
gagaaaacac
ctgacttcta
ttaaaacttt
caacttctgg
tgagccactg
atattttaaa
accctaagce
taattttgta
tgctttaatt
aatttgatct
aaggatttat
gcaacttaat
cttgtaagac
caatctttte
ccaagcggga
aacctctecac
gcataaccag
gcetgtteta
gaaggaaaac
aaaagctatt

aaaatatatc

23280
23340
23400
23460
23520
23580
23640
23700
23760
23820
23880
23940
24000
24060
24120
24180
24240
24300
24360
24420
24480
24540
24600
24660
24720
24780
24840
24900
24960
25020
25080
25140
25200

25260
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agactcacta
ggaaaggaaa
gaaaactgga
tcetgtattt
tgatgccaaa
gattaatagg
gccttgaage
gctgtgtaga
gaaacccagce
gtgtggggca
cagatttttt
gtgcagtggce
tgeccttagee
tgtattttta
cttgtgatce
ceeggeettt
ttgtttttta
aacataggtt
tacagaaccc
gggaaatgte
tcceccaagg
treeeeetet
atctcggete
caagtagctg
agagatgogg
gccegecteg
ttagcctatt
gccccagace
gtaatacttt
ttattatata
ggcatcctca
cctgagaaga

aaggggtgag

taccaaggtt
agggaaacaa
aaactgggag
ccttetetgt
ctgtggtett
gaaaaaggca
tataggggaa
aatatgactg
aaggcctgte
ggaccctcte
tteeetteee
gtgaccttgg
tcctgagtag
gtacagacag
acctgecteg
cteetettet
attagattat
ttagggecte
ccctaatcaa
atgggacgag
ctggcaggea
ttttgaggtg
aatgcaatct
agattacagg
tttcaacatg
geccteccaaa
tttaatggga
atgtttttaa
gttgtgaata
tgactagcta
aaaaccaaag
atctgcccat

tgtcatcttt

EP 1229 965 B1

agtcacacac
tgattrttac
tctggcagga
ggcttccaga
ggcceectaa
tacaaattta
attgtctatt
gacagaaagg
tgttgagatt
tggaatggag
tceeeeeetet
ctcactgaaa
ctgggattac
ggtttcacct
gecteccaaa
ttttteetta
tgcectttagg
atatttaaat
ggatctcatt
atgtgtggca
gecccagtgece
gagtcttgcet
ctgtetegtg
caccagccac
ttggccagge
gtgctgggat
gtttcatccet
aaatttaaat
actgtcataa
tatgtctagt
agattaggta
gactcgtgaa

tctgaatttt

aaaacctgtt
tgtccactea
aattctcact
aaagcacaat
agtttcagtg
ttaaatacga
tttatgttta
gcacgatcta
cctectagee
gttttatgac
gagctggagt
cctcecgeece
aggggtgtge
tgttggtcag
gtgctaggat
ggaagttgta
gtggagcect
gggtaaagca
tttatattga
ttettatcga
gattagccca
ctgttgccca
ggttcaagcy
tatgctcagc
tggtctcgaa
tacaggegtg
caatggtgag
gcacgaagaa
gtcatctcta
tttttaaata
atgtagtgta
actccacaac

tereeeteee

32

ctctcattaa
tccagagtee
cctetgetgg
agctttggtg
aaaatcactg
atgggagcct
ggtttaacaa
atgttaacag
tctetecatte
ctaagtcaaa
ctctetgtea
ctgggttcaa
caccacgcee
getggtctea
tacaggegtg
ttttgggctt
ttaataaaaa
ggcatagcetyg
atcctaggee
gtgccecact
ctctgtgett
ggctggagtg
attctectge
taattttttg
cttetgacce
agccaccatg
tgctttcatt
ataagtagcc
aaactgtatt
atacaaagta
gaagagagca
gaaagtagga

tagatggagt

tcttacattt
acagagagag
cttgcecaggt
gtcttattty
acatgaagca
ttagaatgaa
agtatggaca
actgagtggg
cttccttetg
taacgtaggt
acaggctgga
geecattctec
agctaatttt
aattcctgac
agccactgtg
tttaactage
gggggaagaa
gaaggcagaa
ccccaaaaga
gtaaagatge
agtctttttt
caatggcgtg
ctecagectee
tatttttagt
caagtgatcc
cectggegtge
gtctttaggt
ctgtatagta
ttttatctag
atttatttet
gagctttaga
gaccccaaaa

cttgctcetge

25320
25380
25440
25500
25560
25620
25680
25740
25800
25860
25920
25980
26040
26100
26160
26220
26280
26340
26400
264560
26520
26580
26640
26700
26760
26820
26880
26940
27000
27060
27120
27180

27240
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caccaggetg

ggcacgegcec
gttggecagg
tgctgggatt
ttttacatag
tatagctggt
aaaacttcetg
cccagecagtyg
aatggtctca
catectcete
ctcagccect
tgagtgactyg
gcagcaccag
accacccage
gaccagagct
cctetgatag
ctggttggtyg
ctaagtctty
tgaggaaaca
teectggcacc
aactaagccc
gggcttggac
aatgtctcett

gtecctttge

gagtgcagtg
accatgacca
atggtctegg
acaagcgtga
agtaatttta
cttgggggag
cttetgagge
tcaaactgta
ctgctgggte
ccecectacag
ccecteaget
cagecttect
tgtgtgaggg
ccceggeaca
ggcaccaggyg
gggagcadgdy
tttggagect
ggattatcta
gaccagtcca
actatagcat
aagggctgta
agtggagttg
gtgtcttcac

teteccagge

EP 1229 965 B1

gtgcaatctc
gctaattttt
tctettgacce
gecactgeac
ggttttatgg
aatggaaccg
ggctattgag
cacaaaccat
tgtggggtat
ccrteceecgee
ccectagace
agatccecte
gagcaggcag
gagctgctce
gacaggagce
gactgggaag
gtggctacayg
gtactggaaa
tgtcctacaa
tgcacatcte
cececccttete

ggggetgggg

ccatgctgta

ggctcagcect
gtatttttag
tegtgatecy
teggeeggte
ctggetttgg
agtgacaaga
gectteattt
acacagcage
gtgtgtgtcet
tcecectecag
ctcccagage
cactcggttt
cggtcctage
acaggtagge
agcgtcagga
gtgagcacaa
actcattctt
atagcatcca
atctatcate
ctggggagat
agaaatactt
aagcagggte

tecttectett

ccecgagtage
tagagacagc
cecgectegy
agataatttt
ggcaaagggg
ggacaagaga
tggagtattg
cagctegggt
gagtgtgtgg
ecaccetggg
ctttatcagg
ctctetttge
cagttecttyg
aagtgggaga
gggaataaag
agcacctgta
tcataccaga
ggatcectee
tttettggga
atctgatggg
tccaccctet
aagccaagct

ctctectita

taggattaca
gtttcaccat
cctcccaaag
tttggccagt
ttctggtttt
gggtcagaga
tectetaage
gectgttagga
ctactgtctg
attggtgact
gagctgggac
aggagcaccg
atcctgceag
atgctggatg
cagatggcag
gggccgagag
aagtttttge
tecagctgac
gctagagtce
gtagcaggga
cteccagacea
gctggtaatg

cctgagteet

acc atg agg atc atg ctg cta ttc aca gec ate

1

Met Arg Ile Met Leu Leu Phe Thr Ala Ile
5

10

gtc tgt aag gag cca

ctg gcc ttc age cta get cag age ttt ggg get
Leu Ala Phe Ser Leu Ala Gln Ser Phe Gly Ala
15 20
cag gag gag gtg gtt cct ggc ggg ggc cge age
Gln Glu Glu Val Val Pro Gly Gly Gly Arg Ser
30 35
cctggcagag tactggggac atcacgggaa cttgggactce
gtgaggaaac tggggtgggg gggttgtceg tcagagggea
ctttgtttct ctggtecttt catgttecca ctgtctccag
ctetgeatgt ctttgacacce ttgtacataa aaggtgecct

gttgattgat gggagacttg gtgattggat ggtactgtga

33

Val Cys Lys Glu Pro
25

aag gtaagtctce

Lys

tgcctgtetyg gacagctgta
ttttgecctee ctttggattt
gtgtgtttgt gtctctgtat
acaaatatgt tgtttggtgg

ggggtgaget agggtggtet

27300
27360
27420
27480
27540
27600
27660
27720
27780
27840
27500
27960
28020
28080
28140
28200
28260
28320
28380
28440
28500
28560
28620

28673

28721

28767

28827
28887
28947
29007

239067
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aaggctetet
gatggtatga
tcagttatgt
ccacccccag
ccttgececge
agattgagcc
ggtacagggg
cggtacaaat
tttaactgcce
ttcaacaatt
ccagggcage
aaaaaaaaca
ccagcccagg
gccaatgaga
cecttetect
aggtgtgect
tgtgtgtgca
tgagatttga
ttaactgget
aaaaaatcac
agttgtggag
agggccaaaa
aggtggtgga
ggtgcagatg
atgcagattc
ctgtgtagtg
ccagtgtgaa
gaagaggctg

ccectettty

atagtctacc
aacagtcaga
gtattgtttt
taacctcagg
ctctatccte
tegattteca
gaggataggg
gcttttaaga
tcttcagete
tgggaaaagt
cttgcaggtyg
ccecaggggayg
atagttagag
tgtccectct
tgagagtctg
aggcaactdg
caacagccga
gatgaaaatc
gtgtggtgtg
agggacaatc
agaagaagac
gggagaggga
aaacagggag
tgtgcctcca
tgtctcagga
ctggtgttge
ccagaggaaa
tttcttgtgg

tttcttecet

EP 1229 965 B1

tcaggteect
atttctttcee
attttcaaaa
tgcttctaag
tgcttagtca
cagttecttt
aggaagtctt
tgattgcggg
aaatctgttce
ggctgectga
gcagcagttyg
tgccaagtat
tatctgagtt
gcecctettg
tgaggatgag
gttggtatgt
aggatgcctg
tccagccatyg
tgcccaccac
aagagccegt
gtgccttetg
gagaaaacta
agaaacatcc
atctcaccat
ggtetggggt
tgrtggteca
ctctgaaaga
gaaaaggatg
ag agg gat

Arg Asp
40

ttgcaaggga
caaatggtta
tgcaaataaa
atcccaacce
ggataggaaa
acgaaaaaga
ttcaaggttt
tgggacttat
agcatctcat
acaccacatg
tgcecatatce
gggctggaca
cttectgagac
gtcaatgaat
ggaaattggy
gtgggggtgt
ggttctggaa
atcattgtta
cctgctgtac
gctgggcaac
agcatgttge
gaggcggaaa
atggacatcyg
gcatgtgaat
aggaacaaga
caggtcactc
aatagggtgt

agtggatceg

cagatctcett
tttgtgtget
ttcecettate
cttecttett
acaacaacag
ataggaattg
tgaaatgaca
tacaaattca
tataggaggt
ctgggccaag
aaaaggccag
ccgtttggag
aaacttgttt
gagagggatt
gcaggaagag
gttctgtgta
agagaggcege
ttgtctetet
gcaagttget
agctctagaa
cttcectggaa
gccatggaga
tgcagagtgg
cacctggggg
gtctgeattt
ctggagcacc
cggattcagg

ggtgggagcee

ctatttcctg
attttaccta
ttttgetcat
ctcttttete
caaaaaaacc
tcagggtagg
gcaattacat
atgtgtgaag
gggcagagta
ggagttatca
aaccgttaaa
ccacaaagtt
caagaccttg
gccatectac
ggtagtacat
aatgcacttc
tgctgagact
gcagctgcaa
aaaaaaaaaa
cttgggatte
ttctagacct
atagagaaag
gggaatcaca
gctgcttaaa
ctaacaggct
tacttctegt
atgggctcag

tecetgectea

cca gat ctc tac cag ctg cte cag
Pro Asp Leu Tyr Gln Leu Leu Gln

45

aga ctc ttce aaa agce cac tca tct ctg gag gga ttg ctc aaa gec ctg

Arg Leu Phe Lys Sexr His
S0

55

60

Ser Ser Leu Glu Gly Leu Leu Lys Ala Leu

agc cag get age aca g gtaggaggeg gecctagggg agaggggaat gaggggeagg
Ser Gln Ala Ser Thr

34

29127
29187
29247
23307
29367
29427
29487
29547
29607
29667
29727
29787
29847
295907
29967
30027
30087
30147
30207
30267
30327
30387
30447
30507
30567
30627
30687
30747

30799

30847

30903
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attctgaaga taagaggect gggagatcct ttcagatggg agagagatgg gggatagett

agtgaatcgg tgagggttgt gatctgaacc cegetctcat cactttccaa cttcactcce

catttagaca tctgttecttg gtttcacag at coct aag gaa tca aca tet cce
Asp Pro Lys Glu Ser Thr Ser Pro
70

75

gag aaa ¢ gtaagtaccc tcttctecect ceectatctet tgcecacttge ccagagetet

Glu Lys

gtggggcatt
tgccagctee
ggaagctggt
ggggatctct
tgaaatgtgg
ctgtgaggag
gtgttgaccce

cccttttctg

gggcccaggg
cactgctcag
gtgaggggca
tcgtggeect
aggaaggaaa
tcatgctttyg

atgtctgggg

gccattrtgt
ccaacctttc
tggtgggctc
gaaaattcca
ggtgagcaga
acaagaaaaa

agatgcttca

ccagceectt
ctgaaaggga
tcectetget
aatcaggcac
gagagtgggt
ggaacagaga

ctttcteate

ctcacctggt
gaggccatec
ggctggtect
ctgctagage
ttaggggagg
ccagaaaccc

atcactgcetg

cag gt gac atg cat gac ttc ttt gtg gga ctt
Arg Asp Met His Asp Phe Phe Val Gly Leu

80

85

acaaacaata
agaactagga
tggaaaacaa
agaaaattct
cacttgctaa
agtctcagaa
acaatgttgg
atg ggc

Met Gly
90

aag agg agc gtc cag cca g gtaggagtgt gtggaggtac agtggaaggg
Lys Arg Ser Val Gln Pro

95

cttagggtac tggcagagta tgacagaagt cacgtgcctce

agacaggacc tttcttacct tcagtgaggg ttecteggee

gatccacagg aaagtcttec ctgggaacag aggagcagag

ttgcagetgg gaggaaggat agggagactce tgcettccace

ttgaacactg cccgtcatag ccageccttt getgttggat

atatttgtca
cctteateee
acctttataa
ccagtctcce

cagggtgtag

gaaagatccc tcttacttac actgtteget ttaccctag ac tet cct
Asp Ser Pro

100

ccagagggaa
aatcagcttg
ggtagtcctg
aactctgtct
ttcacattca

acg gat
Thr Asp

gtg aat caa gag aac gtc ccec agc ttt gge atc ctc aag tat ccc ceg
Val Asn Gln Glu Asn Val Pro Ser Phe Gly Ile Leu Lys Tyr Pro Pro

105

110

115

aga gca gaa tagggtaagg attgttcatt agagagggga gaggggactg
Arg Ala Glu

120

gggagggggce tgtgggggatt gccagetgtg catttectce

tcatagattt gccctgaaat acactgecaa tgceccagcac

acacttagag gcacgtgtgt ttgtacacat cccccgtett

atggacggca gctgactatt gagcaggagt gagtgttggg

cccgatggge aatttcetgtt gtttggactt cattettttg

35

catgctacag
actgteggee
tcatctcttt
agatgaggag

taatctatge

gtattaaagc
aaacacaaag
cctetggate
agaggggctt

aaaaagatgg

30963
31023

31075

31132

31192
31252
31312
31372
31432
31492
31552
31600

31649

31709
31769
31829
31889
31949
32002

32050

32099

32159
32219
32279
32339

32399
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agaaattatt
ccaggcaggc
tcatacacaa
caggaaacca
aatcctggat
tcagtttcct
ggattgagta
ttatgataat
ctctgtcetgg
agagtccece
cacacacagc
ggtggaggga
tectgetttt
aagacccaag
ctgagtctgg
acttgetgat
cctgecgacg
cgttatgcac
tggcaaaaac
tttcagaggy
ctgttaggtg
atgagatgga
aatccectggyg
agggggagca
ggtgctagga
atgcacacag
gctaggagag
ttettteete
tgggactttt
ttttgtecte
gtcccaatec
tecttgtgett

tgaatatccce

atctgataat
tgagecettte
ggatgattca
tatctgaatc
ctgeccactct
catctgaaaa
taggtaaagt
tgtceccagtt
accccaggee
agggaagtgt
aagagcagct
gtgaaaagga
ctetetgtgt
gagctggtge
ccecccattt
tacatggtag
gccagataat
tggccataaa
aagtgcattg
acccataatt
tcaggcagaa
tcaacacaga
cctgtgcectte
ttcatagtag
tggcatgaac
gtgtgtagag
ttccatccte
tctecacagac
ttacaggata
agtactccac
ccaggtgege
tgactectte

caaccccaat

EP 1229 965 B1

tacaaatacc
aaatcactca
ggaagaaatg
tctctttage
atctgtatct
atgaaagtga
gttcagaaca
tgggaggtat
tgagtgggct
ctagtcaaaa
ccaccaatgg
gagggagaga
cecetgttace
ttgatgatge
agtgttgggt
ttactgtatc
tatacgagca
gataattaca
tggaaatcta
gecagectttca
taggacataa
tcattgtgte
ctctgggagg
ggcaccttgg
ttggttccta
taatgtaaat
aggeccaaaq
gectctecce
taagatgtga
ttececggacte
acgctcectgt
tccatetttt

gggcattgac

acaaccaatt
gaatcctggg
caaggaactc
ataatgaata
ttttggccaa
taatagtatc
gtgccgggtyg
gggggatgte
gacaaattce
cacgaacctt
ctttctttte
gattgggaag
catactcact
tgcectgtgea
gagagggcac
attttgctct
gctatatetg
gtgcaatttt
cttttaatge
taatcttacc
ggtttctgag
atctgatttc
tttctgggaa
gecagggetgt
catctttggt
atggcagctg
cctggagggc
ttctetectg
tttcagtgtt
ctggactgcea
taccctttet
ctacctgacc

tgtagaatac

36

cacaggcaag
ttacggggce
tgaaatctaa
agaacaatgyg
ggtacatatc
tcacagggtt
cacagtgctg
ctaatgttte
tcacttggta
ccgecttgac
actagcttce
gctegtaate
ggtctcaagyg
tgaattcetg
aaagagctat
cattagatgg
gatgacatac
gctatagtat
ttgtttgtge
attgagggag
agctggcatt
attcatgtga
gaggaggaac
gtgtgtgtcet
ccacatgggce
ggaaggtgca
aggctgaggg
ctgccacagc
ttttttegtt
ttaggaagac
ctteeetgtt
ctggtgtgga

cctagagtte

catttgecte
cagaaggtag
tggggattag
cctgaatgtg
ctectgtget
gtggttttga
tgtgccaatt
ccctgactgg
tgcgagtgta
actgtcttee
aaagaattgg
atggagagee
tggcacgece
ggaccagaga
aataactgta
ttatttcagt
tctgctecag
tttatacaaa
atccaggcetce
cattcccaac
taaagattag
aactgtaagt
tggataaggce
ggctcatggt
ccecactggee
agtacctgeg
tcaagacttg
aggttttcag
ttgttttgtt
ctetttecect
cttgtaacat
aactgcatag

ctgtagtgtc

32459
32519
32579
32639
32699
32758
32819
32878
32939
32999
33059
33119
33178
33239
33299
33359
33419
33479
33539
33599
33659
33719
33779
33839
33899
33959
34018
34079
34139
34199
34258
34319

34379
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ctacattaaa
atgatgtggt
cagctacatg
aactttacat
cacgatgagt
tctaacacac
gtggctcacg
ggaggtcgag
ttagccagge
aatcgtttga
gcctgggeaa
ataaaaasaag
gtctgggaga
aaggctgtce
tgtctccaaa
acacagagtt
atgggatgtg
cecgttaactg
aagtgcectgt
ttacatgtgg
cgecatecta
tatcttageg
cacatagatt
agtectttca
atgacagctg
gtcagcttta
agtgagtcat
cttttgcaga
agacttggtg
attaagtgca
cagaaaaaaa
gaagggatce
ccacaagace

ttattgtgac

aatataatgt
gtgtgtgttt
gtaaatacac
atctttttgt
atcagattta
aaagattttt
cctgtaatce
accagcctga
atggtggcge
acccaggagg
caagagcaaa
aaaaagaaaa
tattcattec
ggagacccag
tgctgagcect
tacagtttag
gacagggaag
gctgecttag
taccagetee
tatgcatggg
aggggggtte
tggtacaggg
tcccaaggca
ttctagtgaa
tatagtgggg
tagccagagg
ctctttgact
gtctagggge
ggagttagge
gaaagattgc
tgaagacaaa
tgaccetceee
ttgactaaat

tatatggtga
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ctctctctat
acttgtttgg
acatacttat
atatatctat
tttagtgatt
acagaccagt
cagcactttg
ccaacatggt
atgectgtaa
caggggttge
aaactccegtc
agaaaaaaaa
tgaatctgac
ccacagagga
gggttctgtg
cagggctgtg
ttactaccga
ttattataaa
tgcagetetg
tatggatgtc
tgtaccctaa
gcctttgtta
gtagtaaggac
aattctatet
ggcggggaaa
tcaaagaatyg
tttcaaaatt
tttetetggy
ttataggctyg
tctctagtgg
tgttaagtta
tttectgttg
tcetggeect

tttactttaa

tcctcaacaa
ttggtgggtt
gatacacaca
ttcetgaaca
aaaataaata
tttagataaa
ggaggccgag
gaaaccccett
tteccagectac
agtgagccga
tcaaaacaaa
tattcagaat
cctacttaat
ggacaaatct
acagatcctyg
gacaagcaaa
ggccaagaaa
gggaaaacat
acttaacagt
ttttactaat
tggaacagce
tgcccetgaa
agggccacag
tectacagee
ggagggaata
ceccecaccee
atctatctat
tcatgaaagc
agatgagaca
gactgacaaa
gattcetgtg
taaaacagtt
ttetteteeca

aaagacttca

37

taaaggattt
tttctgttce
cttcatattt
gtgeccttaca
cacgaatttg
gaaaaaacag
gcgggtggat
ctctactaaa
ttgggaggcet
gatcacgcca
acaaacaaac
gacttgtatt
tagagaagga
atgaccctat
gggatgaaat
cagaacttga
gagaggagca
ttatctecca
ccccagaatg
ctatgatgtc
agtgaaatce
ttgcactgat
agccagagge
tgacttgggg
ctcaccctag
agagcctaga
agggcttaaa
tacaagagtt
attgctttge
aattgcagta
tttgtacttg
gatgcctaaa
tttaactttg

gtataagtgg

ttgcatatga
ttgactecte
aaatgtaaat
cagtgetttg
gaagatggtt
gecegggeeeg
cacgaggtca
aatacaaaaa
gaggcaggag
ctgcactceca
aaaaaaaaca
actaggatgg
ggtagggatce
acaattettt
gatgactcat
tccagctagg
gatatcttca
ctcctcteta
tgtaaggcac
aactatcacc
tcaggetect
aaaacatcaa
cacttcctge
ccactttgga
tattacttat
ccetttttee
actggggaca
ggttctgete
aagtaggaac
ctggggacte
aagaatgtgt
gagatctggt
tatatgtttg

tatatacttt

34439
34499
34559
34619
34679
34739
34798
34859
34919
34979
35039
35099
35159
35219
35279
35339
35399
35459
35519
35579
35639
35699
35759
35819
35879
35939
35999
36059
36119
36179
36238
36299
36359

36419
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cacctgegte
gatggetgag
cectetgtet
tagggagact
tcaacctcta
aagaacagtt
catttggtat
gaggacacac
gcttagatcet
tactgaatcc
gcagtgactg
ttectetgta
gtgggtgggyg
ttgaaaagat
gaggagggca
tttctteatt
gtagtagcgg
gcacttattg
ccacagatcc
caatcttaca

ctgtgagegt

<210>6

<211> 121

<212> PRT
<213> Homo sapiens

<400> 6

ttttggatga
gcagttgatt
ccagagtcat
cagtcacctt
agtgaccctt
ctatggctgt
agtgettgcet
aatctcccaa
gttggcaaca
taccatgege
ggatgggatg
ctgagggagg
caggcagtgt
gatttgggag
ggcttcagga
tggccaccta
tctageecte
tgccaggaag
ctgcetteag
acattttgta

agaacagggg

Met Arg Ile Met

1

Gln Ser Phe Gly

20

Gly Gly Gly Arg

35

Arg Leu Phe Lys
50
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tetgtttteca
agaaagactg
gctggaggte
gcacaactgt
tcactagatg
ttttgtatet
ttecagtatag
attcatcaag
ttecagtgtgt
ctgtectggy
ggagagagga
gagggcgaca
aggtggtttt
aagggtgagg
agcaggcctg
gatggaagga
aagtgctect
tgtggtaagg
gaagcccaca
aaatgcccat

aggtgaagag

Leu Leu Phe Thr Ala
5

tgtgaagttt
tataggccca
tggacctgcet
gagagctggg
gtaaagtgag
cctggctaac
tectgccacca
agaatggaca
ccetteettt
agtttgtcet
tgaaactgaa
tgacgaagac
cgtttgatga
aggaagagtg
gggtgccaaa
gggacagcag
tcattcatte
gtcagtgtag
gectagtgga
agtagatgtt

agtttggata

attggggtca
ggcccttgea
ggctgtgtga
cctgeccactg
atgcctcatc
aaatgttaca
gttaatgagg
attgctgaat
ccacttatce
tggctgcaag
gggtcttgga
ttctaatgte
caattcttgg
atcgagtter
gtacagtgag
tggattatca
aagcaggett
acctgeggee
ggagatatat
ctgaggagaa

a9

accctecaga
agcccageag
tattccactt
aaacattgtg
cccaaactat
tgtttggeag
ttgtggaaag
ggccaaactg
atcaaggaat
ctattttcag
gcctaagage
tttggtggtg
gcagaagcat
acacagagtt
atccggtgac
gaagggtcca
aatgtattaa
gtgtgcaaag
agtaatcaaa

gcttttggaa

15

36479
36539
36599
36659
36719
36779
36839
36899
36959
37019
37079
37139
37199
37259
37319
37379
37439
37499
37559
37619

37661

Ile Leu Ala Phe Ser Leu Ala
10

Ala Val Cys Lys Glu Pro Gln Glu Glu Val Val Pro

25

30

Ser Lys Arg Asp Pro Asp Leu Tyr Gln Leu Leu Gln
40 45

Ser His Ser Ser Leu Glu Gly Leu Leu Lys Ala Leu

55

38
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Ser Gln Ala Ser Thr Asp Pro Lys Glu Ser Thr Ser Pro Glu Lys Arg
65 70 75 80

Asp Met His Asp Phe Phe Val Gly Leu Met Gly Lys Arg Ser Val Gln
85 90 95

Pro Asp Ser Pro Thr Asp Val Asn Gln Glu Asn Val Pro Ser Phe Gly
100 105 110

Ile Leu Lys Tyr Pro Pro Arg Ala Glu
115 120

<210>7

<211> 25

<212> DNA

<213> Homo sapiens

<220>
<221> misc_feature
<223> PCR primer based on Homo sapiens cDNA clone 138761 (Accession No. R63635)

<400> 7

ggcacagagc tgctccacag geace 25

<210> 8

<211> 27

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<223> PCR primer derived from the Homo sapiens cDNA clone 138761 similar to bovine P08858 neurokinin B
precursor

<400> 8

ggcacagagc tgctccacag gcaccat 27

<210>9

<211> 57

<212> DNA

<213> Homo sapiens

<220>
<221> misc-feature
<223> cDNA synthesis primer which contained a 3' anchor sequence

<220>

<221> misc_feature
<222> (56)..(57)

<223> n is any nucleotide
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<400> 9

aagcagtggt aacaacgcag agtacttttt tttttttttt ttttttttte tttetnn 57

<210> 10

<211>5

<212> PRT

<213> Homo sapiens

<400> 10

Phe Val Gly Leu Met
1 5

Claims

10.

1.

Use of a binding partner to neurokinin B precursor gene product or variant or fragment thereof in the manufacture
of a diagnostic kit for use in the prediction or diagnosis of pregnancy induced hypertension, pre-eclampsia or
related foetal complications.

A use according to claim 1, wherein the diagnostic kit further comprises instructions for the performance of an
assay for measuring the levels of neurokinin B in a biological sample and correlating the assay results with the
likely future development of pregnancy induced hypertension or pre-eclampsia or related foetal complications
respectively.

Use of a binding partner to neurokinin B precursor gene product or variant or fragment thereof, together with
instructions for the performance of an assay for measuring the levels of neurokinin B in a biological sample and
correlating the assay results with the predicted future severity of pregnancy induced hypertension or pre-eclampsia
or related foetal complications, respectively, in the manufacture of a diagnostic kit for estimating the likely future
severity of pregnancy induced hypertension or pre-eclampsia or related foetal conditions.

A use as claimed in any one of claims 1 to 3 wherein the binding partner is an antibody specific for neurokinin B
precursor, or neurokinin B or an epitopic fragment or epitopic variant thereof.

A use according to any one of claims | to 4 wherein the binding partner is an antibody specific for the human
neurokinin B precursor having the sequence of SEQ ID NO: 1 or an epitopic variant or epitopic fragment thereof.

A use as claimed in any one of claims 1 to 5 which wherein the diagnostic kit is a radioimmunoassay, an enzyme
linked immunosorbant assay kit, an immunoradiometric assay kit or a radioreceptor assay or a fluorescence or

luminescence based kit.

Use of an agent which inhibits the biological effect of neurokinin B in the manufacture of a medicament for the
prevention or treatment of pregnancy induced hypertension or pre-eclampsia or related foetal complications.

The use as claimed in claim 7 wherein the agent which inhibits the biological effect of neumkinin B is an NK;, NK,
or NK3 antagonist.

The use as claimed in claim 8 wherein the NK; antagonist is SR142801, or the decapeptides with the following
formula: A'-D-Pro2-His3-D4-Phe5-D-Trp6-Val?-D-Trp8-Leu®-Nle'0-NH, wherein A' and D# are Asp or D-Asp amino

acids.

The use as claimed in claim 7 wherein the agent which inhibits the biological effect of neurokinin B is one which
modulates activity of the neurokinin B gene promoter.

The use as claimed in any one of claims 7 to 10 wherein the medicament is formulated such that the agent is
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12.

13.

14.

15.

16.

17.

18.

19.
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effective over a 24 hour period.

A method of predicting or diagnosing pregnancy induced hypertension or pre-eclampsia or related foetal compli-
cations in a human subject by assessing the concentration in a biological sample of human neurokinin B precursor
gene product or a variant or a fragment thereof.

A method of predicting or diagnosing pregnancy induced hypertension at an early stage in a human subject or of
predicting pre-eclampsia or related foetal complications in a human subject by assessing the concentration in a
biological sample of neurokinin B or its precursor, or an epitopic variant or epitopic fragment thereof.

A method according to claim 12 or claim 13 wherein neurokinin B and its precursor have the sequences of SEQ
ID NO: 1 or SEQ ID NO: 2 respectively.

A method of estimating the likely future severity of pregnancy induced hypertension or pre-eclampsia or related
foetal complications in a human subject by assessing the concentration in a biological sample of human neurokinin
B precursor gene product or a variant or a fragment thereof, and correlating the result with the predicted future
severity of pregnancy induced hypertension or pre-eclampsia or related foetal complications.

A method according to claim 15 comprising assessing the concentration in a biological sample of neurokinin B.

A method according to claim 15 or claim 16 wherein the concentration of human neurokinin B precursor gene
product or a variant or a fragment thereof is assessed using an antibody specific for neurokinin B.

A method according to claim 17, which is a radioimmunoassay, an enzyme linked immunosorbant assay, an im-
munoradiometric assay or a radio receptor assay or a fluorescence or luminescence based method.

A method according to any of claims 13 to 18 wherein the biological sample is blood.

Patentanspriiche

1.

Verwendung eines Bindungspartners eines Neurokinin-B-Vorlaufer-Genprodukts oder einer Variante oder eines
Fragments davon bei der Herstellung eines Diagnose-Satzes zum Gebrauch bei der Vorhersage oder Diagnose
von schwangerschaftsbedingtem Bluthochdruck, Préaeklampsie oder verwandten foétalen Komplikationen.

Verwendung nach Anspruch 1, wobei der Diagnose-Satz ferner Anweisungen flr die Durchfiihrung eines Tests
zum Messen der Spiegel von Neurokinin-B in einer biologischen Probe und Korrelieren der Testergebnisse mit
der wahrscheinlichen zukdnftigen Entwicklung von schwangerschaftsbedingtem Bluthochdruck bzw. Praeklamp-
sie bzw. verwandten fétalen Komplikationen aufweist.

Verwendung eines Bindungspartners eines Neurokinin-B-Vorldufer-Genprodukts oder einer Variante oder eines
Fragments davon zusammen mit Anweisungen fir die Durchfiihrung eines Tests zum Messen der Spiegel von
Neurokinin B in einer biologischen Probe und Korrelieren der Testergebnisse mit der vorhergesagten zukiinftigen
Schwere von schwangerschaftsbedingtem Bluthochdruck bzw. Praeklampsie bzw. verwandten fétalen Komplika-
tionen zur Herstellung eines Diagnose-Satzes fir eine Abschatzung der wahrscheinlichen zukinftigen Schwere
von schwangerschaftsbedingtem Bluthochdruck oder Préaeklampsie oder verwandten, durch den Fotus hervorge-
rufenen Beschwerden.

Verwendung nach einem der Anspriiche 1 bis 3, wobei der Bindungspartner ein Antikorper ist, der fir einen Neu-
rokinin-B-Vorlaufer oder fir Neurokinin B oder ein Epitopfragment oder eine Epitopvariante davon spezifisch ist.

Verwendung nach einem der Anspriiche 1 bis 4, wobei der Bindungspartner ein Antikdrper ist, der fiir den mensch-
lichen Neurokinin-B-Vorlaufer mit der Sequenz der SEQ ID NO: 1 oder eine Epitopvariante oder ein Epitopfragment
davon spezifisch ist.

Verwendung nach einem der Anspriche 1 bis 5, wobei der Diagnose-Satz ein Radioimmunoassay, ein enzymge-

bundener Immunsorptionstest, ein immunoradiometrischer Assay oder ein Radiorezeptortest oder ein auf Fluo-
reszenz oder Lumineszenz basierender Satz ist.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.
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Verwendung eines Agens, das die biologische Wirkung von Neurokinin B inhibiert, bei der Herstellung eines Me-
dikaments zur Verhltung oder Behandlung von schwangerschaftsbedingtem Bluthochdruck oder Praeklampsie
oder verwandten fétalen Komplikationen.

Verwendung nach Anspruch 7, wobei das Agens, das die biologische Wirkung von Neurokinin B inhibiert, ein NK4-,
NK,- oder NK;-Antagonist ist.

Verwendung nach Anspruch 8, wobei der NK;-Antagonist SR 142 801 oder Decapeptide mit der folgenden Formel
ist: A1-D-Pro2-His3-D4-Phe?-D-Trp6-Val’-D-Trp8-Leu®-Nle10-NH,, wobei A' und D* Asp oder D-Asp-Aminosauren
sind.

Verwendung nach Anspruch 7, wobei das Agens, das die biologische Wirkung von Neurokinin B inhibiert, ein
solches ist, das die Aktivitat des Neurokinin-B-Genpromotors moduliert.

Verwendung nach einem der Anspriiche 7 bis 10, wobei das Medikament so formuliert ist, dass das Agens Uber
einen Zeitraum von 24 Stunden wirksam ist.

Verfahren zur Vorhersage oder Diagnose von schwangerschaftsbedingtem Bluthochdruck, Praeklampsie oder ver-
wandten fétalen Komplikationen bei einer Person durch Bestimmung der Konzentration eines menschlichen Neu-
rokinin-B-Vorlaufer-Genprodukts oder einer Variante oder eines Fragments davon in einer biologischen Probe.

Verfahren zur Vorhersage oder Diagnose von schwangerschaftsbedingtem Bluthochdruck in einem friihen Stadium
bei einer Person oder zur Vorhersage von Praeklampsie oder verwandten fétalen Komplikationen bei einer Person
durch Bestimmung der Konzentration von Neurokinin B oder seinem Vorlaufer oder einer Epitopvariante oder eines
Epitopfragments davon in einer biologischen Probe.

Verfahren nach Anspruch 12 oder Anspruch 13, wobei das Neurokinin B und sein Vorlaufer die Sequenzen der
SEQ ID NO: 1 bzw. der SEQ ID NO: 2 haben.

Verfahren zum Beurteilen der wahrscheinlichen zukiinftigen Schwere von schwangerschaftsbedingtem Bluthoch-
druck oder Praeklampsie oder verwandten fétalen Komplikationen bei einer Person durch Bestimmung der Kon-
zentration eines menschlichen Neurokinin-B-Vorlaufer-Genprodukts oder einer Variante oder eines Fragments
davon in einer biologischen Probe und Korrelieren des Ergebnisses mit der vorhergesagten zukiinftigen Schwere
von schwangerschaftsbedingtem Bluthochdruck oder Praeklampsie oder verwandten fétalen Komplikationen.

Verfahren nach Anspruch 15, das die Bestimmung der Konzentration von Neurokinin B in einer biologischen Probe
aufweist.

Verfahren nach Anspruch 15 oder Anspruch 16, wobei die Konzentration des menschlichen Neurokinin-B-Vorlau-
fer-Genprodukts oder einer Variante oder eines Fragments davon unter Verwendung eines fir Neurokinin spezi-
fischen Antikdrpers bestimmt wird.

Verfahren nach Anspruch 17, das ein Radioimmunoassay, ein enzymgebundener Immunsorptionstest, ein immun-
oradiometrischer Assay oder ein Radiorezeptortest oder ein auf Fluoreszenz oder Lumineszenz basierendes Ver-

fahren ist.

Verfahren nach einem der Anspriiche 13 bis 18, wobei die biologische Probe Blut ist.

Revendications

1.

Utilisation d'un partenaire de liaison au produit du gene du précurseur de neurokinine B ou a un variant ou un
fragment de celui-ci pour la fabrication d'une trousse de diagnostic pour utilisation dans la prévision ou le diagnostic
de I'hypertension gravidique, de la pré-éclampsie ou de complications foetales apparentées.

Utilisation selon la revendication 1, dans laquelle la trousse de diagnostic comprend en outre des instructions pour

la réalisation d'un essai pour mesurer les concentrations de neurokinine B dans un échantillon biologique et corréler
les résultats de I'essai avec le développement futur probable d'une hypertension gravidique ou d'une pré-éclampsie
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ou de complications foetales apparentées, respectivement.

Utilisation d'un partenaire de liaison au produit du géne du précurseur de neurokinine B ou d'un variant ou fragment
de celui-ci, avec des instructions pour la réalisation d'un essai pour mesurer les concentrations de neurokinine B
dans un échantillon biologique et corréler les résultats de I'essai avec le développement futur probable d'une
hypertension gravidique ou d'une pré-éclampsie ou de complications foetales apparentées, respectivement, dans
la fabrication d'une trousse de diagnostic pour estimer la sévérité future probable d'une hypertension gravidique
ou d'une pré-éclampsie ou de complications foetales apparentées.

Utilisation selon I'une quelconque des revendications 1 a 3, dans laquelle le partenaire de liaison est un anticorps
spécifique du précurseur de neurokinine B, ou de neurokinine B ou d'un fragment épitopique ou variant épitopique
de ceux-ci.

Utilisation selon I'une quelconque des revendications 1 a 4, dans laquelle le partenaire de liaison est un anticorps
spécifique du précurseur humain de neurokinine B ayant la séquence de la SEQ ID NO:1 ou d'un fragment épito-
pique ou variant épitopique de celui-ci.

Utilisation selon I'une quelconque des revendications 1 a 5, dans laquelle la trousse de diagnostic est une trousse
de dosage radio-immunologique (RIA), une trousse de dosage enzymo-immunologique (ELISA), une trousse de
dosage immunoradiométrique ou une trousse basée sur le radiomarquage de récepteurs (RRA) ou fluorescence
ou luminescence.

Utilisation d'un agent qui inhibe I'effet biologique de neurokinine B dans la fabrication d'un médicament pour la
prévention ou le traitement de I'hypertension gravidique ou de la pré-éclampsie ou des complications foetales
apparentées.

Utilisation selon la revendication 7, dans laquelle I'agent qui inhibe I'effet biologique de neurokinine B est un an-
tagoniste NK;, NK, ou NKj.

Utilisation selon la revendication 8, dans laquelle I'antagoniste NK5 est le SR142801 ou les décapeptides avec la
formule suivante : A1-D-Pro2-His2-D4-Phe5-D-Trp6-Val?-D-Trp8-Leu-Nle10-NH, dans laquelle A' et D* sont les
acides aminés Asp ou D-Asp.

Utilisation selon la revendication 7, dans laquelle I'agent qui inhibe I'effet biologique de neurokinine B est un agent
qui module I'activité du promoteur du géne de neurokinine B.

Utilisation selon I'une quelconque des revendications 7 a 10, dans laquelle le médicament est formulé de telle
sorte que l'agent est efficace sur une période de plus de 24 heures.

Procédé de prévision ou de diagnostic de I'hypertension gravidique ou de la pré-éclampsie ou des complications
foetales apparentées chez un sujet humain en mesurant, dans un échantillon biologique, la concentration du pro-
duit du géne du précurseur humain de neurokinine B ou d'un variant ou fragment de celui-ci.

Procédé de prévision ou de diagnostic de I'hypertension gravidique a un stade précoce chez un sujet humain ou
de prévision de la pré-éclampsie ou des complications foetales apparentées chez un sujet humain en mesurant,
dans un échantillon biologique, la concentration de neurokinine B ou de son précurseur, ou d'un variant épitopique
ou fragment épitopique de ceux-ci.

Procédé selon la revendication 12 ou la revendication 13, dans lequel la neurokinine B et son précurseur ont les
séquences de la SEQ ID NO:1 ou de la SEQ ID NO:2, respectivement.

Procédé d'estimation de la sévérité future probable de I'hypertension gravidique ou de la pré-éclampsie ou des
complications foetales apparentées chez un sujet humain en mesurant, dans un échantillon biologique, la con-
centration du produit du géne du précurseur humain de neurokinine B ou d'un variant ou fragment de celui-ci, et
en corrélant le résultat avec la sévérité future prévue de I'hypertension gravidique ou de la pré-éclampsie ou des
complications foetales apparentées.

Procédeé selon la revendication 15, comprenant la mesure de la concentration de neurokinine B dans un échantillon
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biologique.

17. Procédé selon la revendication 15 ou la revendication 16, dans lequel la concentration du produit du géne du
précurseur humain de neurokinine B ou d'un variant ou fragment de celui-ci est mesurée a I'aide d'un anticorps
spécifique pour neurokinine B.

18. Procédé selon la revendication 17, qui est un dosage radio-immunologique, un dosage immuno-enzymologique,
un dosage immunoradiométrique ou un procédé basé sur le radiomarquage de récepteurs (RRA) ou fluorescence

ou luminescence.

19. Procédé selon I'une quelconque des revendications 13 a 18, dans lequel I'échantillon biologique est du sang.
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FIG. 1

THE AMINO ACID RESIDUE SEQUENCE OF THE HUMAN NEUROKININ B PRECURSOR

MRIMLLFTAILAFSLAQSFGAVCREPQEEVVPGGGRSKRDPDLYQLLORLFKSHSSLEGLLKALSQOASTDPK

ESTSPEKRDMHEDFFVGLMGKRSVOPDSPTDVNQENVPSFGILKYPPRAE

FIG. 2

THE AMINO ACID SEQUENCE OF NEUROKININ PEPTIDE

DMHDFFVGLM~-NH 2

FIG. 3

THE CLONED FULL-LENGTH PLACENTAL cDNA OF THE HUMAN NEUROKININ B PRECURSOR
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CTGGTCTCGA
GTATGGGCAT
ATGTCAAACA
ATCATGACAC
AGCATAGTGG
GGGGTGGTGA
GTAGTAAATA
GGTCCCAAAT
CTGTTCCCTC
GAGACAAACC
GTGACTGAAC
TGGTCATGGT
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FIG.
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TGGTTTACAA
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ACCCGGGAGG
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CAGAGGTTGC
CTCTGTCTCC
CACAGCTATC
TAGAAGAATG
CATCATGACC
AGAGGAGGGG
GAAAGGAGAG
GGTTGTCCTG
GAAGGTTRAA
CATCTACTGA
TCCTAAAAGT
GATAAATTTA
GGARAATTGCC
CTAGAGTGCA
TCTCCTGCCT
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ATGGGCTTCC
GCATTTTTGT
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GGTCCATTCG
ATTAAACAGA
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ARAGGACTGA
ACTGTAAAAT
GTGTAATTGT
AGCTGTGACA
TTTTTTARAT
TTTTTAATGG
AAAACAGAAG
TGTTTGAAAA
AAAATCACAT
GCTCTCAAGG
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CCARAGTGCT
GAGTCTGAGT
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AGTGAATAGA
TTTAAAATAG
TATTAGCTTT
ATTTGTCTCT
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GTGATAGGAT
TAGTTGGGAC
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GGAGCAGCCT
TTTAGGTCAG
CTATTATGTG
TTAGGAATTT
GGTATTTAAT
CCCAGGAGGG
TACATGTGTT
CCTTTGGATG
ACATGAGACA
TGTCATAACA
CAAACAGTGG
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GGAGTGCAAT
TCCTGCCTCA
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TGGAGTCTTG
AGTAGCTAGG
GACAGCGTTT

TGTTCTACCC
GGAAAACGGC
AGCTATTTCT
ATATATCAGA
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GAGAGAGGRA
GCCAGGTTCC
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CCTTCTGGTG
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TTCTCCTGCC
AATTTTTGTA
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ACTGTGCCCG
ACTAGCTTGT
GAAGAAAARCA
GCAGAATACA
AAMAGAGGGA
AGATGCTCCC
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TAGGGTACCC
ARCAACAAAR
GAAGGGAATG
CTCACTATAC
AAGGAAAAGG
AACTGGAAAA
TGTATTTCCT
TGCCAAACTG
TARATAGGGAA
TTGAAGCTAT
GTGTAGARAT
ACCCAGCAAG
TGGGGCAGGA

CTCCTTATGA
AAGCTATTTC
GGGTCAAACT
CAAGGTTAGT
GAAARCAATGA
CTGGGAGTCT
TCTCTGTGGC
TGGTCTTGGC
ARRGGCATAC
AGGGGAAATT
ATGACTGGAC
GCCTGTCTGT
CCCTCTCTGG

CAGAACACCA
TGAAAGGAAA
ATGAATACTT
CACACACAAA
TTTTTACTGT
GGCAGGARAAT
TTCCAGARAA
CCCCTAAAGT
AAATTTATTA
GTCTATTTTT
AGRAAGGGCA
TGAGATTCCT
AATGGAGGTT

ATTTTTTTTT
AGTGGCGTGA
TTAGCCTCCT
TTTTTAGTAC
TGATCCACCT

TTTTTTTTTT
CCTTGGCTCA
GAGTAGCTGG
AGACAGGGTT
GCCTCGGCCT

GCCTTTTTTT
TTTTTAATTA
TAGGTTTTAG
GAACCCCCCT
AATGTCATGG
CCAAGGCTGG

TTTTTTTTTT

GGCGTGATCT
GCCTCCCAAG
TTTAGTAGAG
TGATCCGCCC
GCGTGCTTAG
TTAGGTGCCC
ATAGTAGTAA
ATCTAGTTAT
ATTTTTGGCA
TTTAGACCTG
CCAAAAAAGG
CTCTGCCACC
ATTACAGGCA
CACCATGTTG

LVTTTTTTTY
CGGCTCAATG
TAGCTGAGAT
ATGGGGTTTC
GCCTCGGCCT
CCTATTTTTA
CAGACCATGT
TACTTTGTTG
TATATATGAC
TCCTCAAAAA
AGAAGAATCT
GGTGAGTGTC
AGGCTGGAGT
CGCGCCacca
GCCAGGATGG

0 A A A A ) A
GATTATTGCC
GGCCTCATAT
AATCAAGGAT
GACGAGATGT
CAGGCAGCCC
GAGGTGGAGT
CAATCTCTGT
TACAGGCACC
AACATGTTGG
CCCARAGTGC
ATGGGAGTTT
TTTTAAAAAT
TGAATAACTG
TAGCTATATG
CCAAAGAGAT
GCCCATGACT
ATCTTTTCTG
GCAGTGGTGC
TGACCAGCTA
TCTCGGTCTC

FIG. 4conto
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TTTTTTGAGC
CTGAAACCTC
GATTACAGGG
TCACCTTGTT
CCCAAAGTGC
TTTTTAGGAA
TTTAGGGTGG
TTAAATGGGT
CTCATTTTTA
GTGGCATTTT
AGTGCCGATT
CTTGCTCTGT
CTCGTGGGTT
AGCCACTATG
CCAGGCTGGT
TGGGATTACA
CATCCTCAAT
TTAARATGCAC
TCATAAGTCA
TCTAGTTTTT
TAGGTAATGT
CGTGAAACTC

AAAGACAAGA
ATGGCAACAA
ATACCACAAA
ACCTGTTCTC
CCACTCATCC
TCTCACTCCT
GCACAATAGC
TTCAGTGAAA
AATACGAATG
ATGTTTAGGT
CGATCTAATG
CCTAGCCTCT
TTATGACCTA
TGGAGTCTCT
CGCCCCCTGG
GTGTGCCACC
GGTCAGGCTG
TAGGATTACA
GTTGTATTTT
AGCCCTTTAA
AAAGCAGGCA
TATTGAATCC
TATCGAGTGC
AGCCCACTCT
TGCCCAGGCT
CAAGCGATTC
CTCAGCTAAT
CTCGAACTTC
GGCGTGAGCC
GGTGAGTGCT
GAAGAAATAA
TCTCTAARAC
TARATAATAC
AGTGTAGAAG
CACAACGAAA

AATTTTTTTT
AATCTCGGCT
ATTTTTGTAT
TTGACCTCGT

TTTTTTTAGA
CAGCCTCCCG
TTTTAGTAGA
GATCCGCCCG



8521
8581
8641
8701
8761
8821
8881
8941
9001
9061
9121
9181
9241
9301
9361
9421
9481
9541
9601
9661
9721
9781
9841
9901
9961
10021
10081
10141
10201
10261
10321
10381
10441
10501
10561
10621
10681
10741

CCTCGGCCTC

CCAAAGTGCT

AATTTTTTTG
AAGGGGTTCT
AAGAGAGGGT
GTATTGTCCT
TCGGGTGCTG
GTGTGGCTAC
CCTGGGATTG
ATCAGGGAGC
CTTTGCAGGA
TCCTTGATCC
GGGAGAATGC
CTTCTTCCTT
TGCTGGGTTT
GCACTGATTC
TGCTAGTATC
AGAGTTTCAC
CTCCGCCTCC
ATGCGCCACC
GGCCAGGCTG
GCTAGGATTA
GCTCTCTCGC
CCCGGGCTCA
CCACCACGCC
AGGCTGGTCT
GGATTACAGG
GCATTAAGCT
TTTTCTTTCT
GGGGGTTCCA
TAACCACTGC
AGACCTGGGG
AATAAAAAGA
GATGCTTAGG
CCAGTCTTGG
GTGGARAGCTA
GCCTCTTTCT
CAGACATTTG
TAAACAAACA

GCCAGTTTTT
GGTTTTTATA
CAGAGRAARA
CTAAGCCCCA
TTAGGAAATG
TGTCTGCATC
GTGACTCTCA
TGGGACTGAG
GCACCGGCAG
TGCCAGACCA
TGGATGGACC
TTCTTTCATC
AGACCAGGGT
CCCCAGTGTT
CATTCTCATT
TCTTGTCACC
CAGGTTCAAG
ATGCCCAGCT
GTCTTGAACT
CAGGTGTGAG
CCAGGCTGGA
AGCCATCCTT
TGGCTAATTT
CAAACTCCTG
TGTGAGCCAC
CTTTACATGC
CCCATTTTGT
CAGCTGTAAG
CTAAGACTGC
GCAGGAGGGC
AGAAAGCCTT
CATGTTTGTT
AGGCCTTCAC
CAATGAGCTT
ATTTAAATTT
GAAGTGCCAR
GGTTGCTAGG

EP 1229 965 B1

GGGATTACAA
ACATAGAGTA
GCTGGTCTTG
CTTCTGCTTC
GCAGTGTCAA
GTCTCACTGC
CTCCTCCCCC
GCCcCTCCCC
TGACTGCAGC
CACCAGTGTG
CCCAGCCCCC
AGAGCTGGCA
TGTGTATTGT
CTCAATAAAT
TCTGAGTATT
TTTTTAATTT
CAGGCTGGAG
TGATTATCCT

GCGTGAGCCA
ATTTTAGGTT
GGGGAGAATG
TGAGGCGGCT
ACTGTACACA
TGGGTCTGTG
CTACAGCCTC
TCAGCTCCCC
CTTCCTAGAT
TGAGGAGAGC
GGCACAGAGC
CCAGGGGGCT
CAGGCAGCTA
CACACCCCCa
CCAGTTTGCC
TTATTTATTT
TACAATGGCG
GCCTCAGCCT

AATTTTTGTA
CCTGACCTCA
CCACTGCGCC
ATGCAGCARAG
CAGCCTCGGC
TTTATATTTT
AGCTCAAGTG
TGCACCCGGC
ATTAACTCTA
AGTTAAARAG
TGGTAAAGCT
CCCTCATCAA
TGCATAGGAA
CAGAGGCTCC
GAATTATTAA
AGGCCCAGAT
GGATAGTTCC
TTTAACCTGA
AAATCAAGTC
TGCTCTATGG

TTTTTAGTAG
AGTGACCCGC
CAGCCTATTT
CATGATCTCG
CTCCCCAGTA
TGGTAARAGAT
ATTCACTCGC
CTTACCCATT
ATACTTTCAR
CCAAGGCTCA
GGGTTACARA
TAGAGGCTTG
AGGGCAGAAC
ACATTAATTG
TAAATAAAAT
CCCAAACCCA
TGCAGTTAAC
TATCTTAGTA
ATTTTTTATA
GATGTRAAAC

FIG. 4conro
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CTGCACTCGG
TTATGGCTGG
GAACCGAGTG
ATTGAGGCCT
AACCATACAC
GGGTATGTGT
cceaeercecec
TAGACCCTCC
CCCCTCCACT
AGGCAGCGGT
TGCTCCACAG
GTTATCTCCT
CTAATTGTCA
CAGAAGCCTG
ACTGCCTTGA
ATTTATTTAT
CGATCTCAGC
CCTGAGCTGG
AGACAGAGTT
CCATCTCGGC
CTTTTTTGAG
GCTCACTGCA
GCTGAGACCA
GTGGTTTCAC
CTTGGCCTCC
ATCTTTTGAA
TAACCCTGTG
GAGAGGTTAA
CTATTTGACT
GGCAACCCAT
TTTCTAGTTC
GAACAAAGGG
CAGACTAGGG
CCAAACCCAC
AGCAATATAC
AAACTTTTTC
TCTTCAGTAA
CTTGGCCAGG

CCGGTCAGAT
CTTTGGGGCA
ACAAGAGGAC
TCATTTTGGA
AGCAGCCAGC
GTGTCTGGGT
CTCCAGCCAC
CAGAGCCTTT
CGGTTTCTCT
CCTAGCCAGT
GTAGGCAAGT
GACTGCCCTT
ACCCAGAAGC
CGGGCACTGG
CTGTARACTAA
TTTTTGAGAC
TCACTGCAAC
GATTACAGGC
TCACCATGTT
CTCCCAAAGT
ATGGAATCTT
ACCTCCATCT
CAGGCACATG
CATGTTGCCC
CAAAGTGCTA
CATCTACTAT
AGGTAGGCTC
ATARCTTGCC
CTAGAGCTTT
GGCCCTAGGC
TAGAACAAAC
GATTATGACA
ACTGGGGACT
TAGACCTGCA
TATGTATTCT
ATAAAAATTC
TTCTGTGCCA
CAAGGTGACT
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13081

CACTCCTGTA
TTTGTGACCA
AGGTGGGTGT
TCGCTTGAGC
AGCCTGGGCG
ATCCTTGTTC
ATCCTGGAAA
TAGAGAAATC
GATGGAGTTA
TAGGGTAARAA
TGTARATGTG
GATAGTGCAA
AGATGTTAAT
AGCTATATTG
GTGTTCCATT
TCTCTGATCC
TTAGACAGTC
AACCTCCACC
ACAGGCATGC
GAATATGCTG
TTATCTGACA
CAGTAGAATG
GAACAGTTCC
GACCTGGGAT
AATAACTGTA
GGCAATCCGG
TTGAGTCAAG
GCATGGGAAA
AGGCTGGGCT
CCTGGGAAAG
ATTGTAACTG
ATTCAGACAT
TCAGCTTAAG
TCATTTGCTC

ATCCTAGCAC
GTCTGGGCAA
GGTGGCTCAT
CCAGGAGGCG
ACAGAGCAAA
TAGATTGGGG
AGGAAARATA
TGAGAGTGGA
TGATTGTGTA
TGTCATGATA
TATATGCATG
GGTGTTAACA
TGTATCTTTT
AATTTTTAAA
TCACTCCTTA
TCTCTCTTCC
TTGCTCTGTC
TCCCGGGTTC
GCCACCATGC
CCACTCATTC
TCACACTATA
TAAGTCCAGT
AGGCACTAAG
CCTGCCTTAT
GTACAARGAC
GGCTTGGGGA
AGAGCATCGA
GAGTCCTGTC
CTTAAGTGTC
GCCAGAGAGA
ACCTCCGCTG
GAGACACATT
AGAGGAATGG
TTTCTCCTTT

CATGTTTGGA
ACAGACAGTG
CAARACTTTG
TCTTTGGTTG
GCCTCAAGCC

CTTGACTGAT
GCTGCCACCT
AGACCAGCTT
GAACTAATCG
TGCACCTCTT

EP 1229 965 B1

TTTGGGAGGC
CATAGTGAGA
ACCTGTAGTC
GGCAAGGCTG
ACCCTGTCTC
CAGACTAARAG
ARGCTTCAAA
TCGCTGTTGG
AGAGAATGTT
TCTATAACCT
TATTTATATG
TTATCAGTTG
TTCAACTTTT
ACATCATATT
CCACAGCCTA
TGCTCAAGTG
ACCCAAGCTG
AAGCGATTCT
CCAGCTAATT
CTGCCTCAGG
TATTTATTTG
GAARATGAAG
TAGACACTCA
AAGGACTCAG
GAGTGTAGGC
ATCAGGGAGG
GAGCTAAGGC
CGGGTGGTGT
AGGGAGGAAA
AGGAGGAAGA
ATTGGATTTT
TGCTTACAGC
GGGCTCTGAA
GCTCCTTTAT
TTGAGAGGAG
GTAGGCAATT
TCATATTGGT
TTCTCTCCCT
GCTGARAAAG

TGAGGCGGGA
CCTAGACTCT
CCAGCTACTT
CAGTGAGCTG
AAAAMAAGAG
AGTCAGTTGC

ATATTGCTTG
ACARAARARA
GGAAGGCTGA
TGATGGTGGC
GCARARACAA
CATGGATGAA

GGACATGTTT
ATGAGTGATG
CCAGTTCTTG
ACTTTAGGAT
CACACATATG
GTGCATTTAG
CTGTAAGTTA
ATGCTATTCT
CAAGGCCCAT
ATTCTGGCCA
GAGTGCAGTG
CCTGTCTCAA
TTTGCTCACC
GTCTACTTCT
CTTGTGTAGT
ACTTTGTTCA
ATAAATGTTG
TGTCTAGARA
ARATTGCTAT
GCTTTGAGCT
ACACAGTGAT
GCCCAGGGAA
CCCAGGAGAG
GCATGGGATC
TGACCGTGGT
CTCTCTTTGT
GCTCTGGGCC
TTGCTCCTTC
GGGAAATTTG
GTGAACAGAA
TCCTCTTACC
CCAGTCTCCT
ATCCAAGAGG

F ' G . 4CONT‘D
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AGAAGTTTAT
TTGATTTTCT
GGAGAGGCAT
GGTAGGGTAG
TGTGTGTGTC
ATGAGGAACA
AAAAAACTTT
TCTGTATAAA
CATGATCTGC
CCCTTTTTTT
GTGCGATCTT
CCTCTAGAGT
CTGGCTTTTT
TTGCATCACA
TGGTCCCCTT
CTGTTATGTC
ACTAGTGAAA
AGGGAGCTGT
GGGGCTTCAA
GATCTCCCAG
CATGCATGGG
TGCAGGGGTC
AARAGCACTT
TTGGACAGAG
TAGGACCCTG
TGTTCGAGGG
TCTTCATTGT
TTCCTTTGAA
GTACCTAGCC
GGRATAGAARA
TCACTGCCCT
ATTCATGCTC
TGACTCCCTT

AGCCCAGGAA
TTTAAAAATT
GGTGGGAGGA
ACTGCACTCC
ARACTTAAGA
GCTTGATTGG
ARAGGACATG
TAGGTGTGGT
GCTGACATTT
CAAGGATTTG
AGAGCACACA
TACAGTATAC
CAAAATAATA
TTCTCCAATG
CCCGACCTAC
TTCTTCTTTT
GGCTCACTGC
AGCTGGGATT
AATGTCTCTG
GCAGATGCCA
CTCCACCCTA
CCAGTACCTA
AAAAATGTGA
TTTCCATGCA
AGARAGGAGA
GTTGGCAGAG
CTGGGTAGGG
CTGCGACATG
CCAGTGAAAC
GCTGGAGCAA
ACTATTGCTC
TCTGGATCCC
CTCCCTGAAT
TGGAGGCTGA
AACAGCTGAC
GCTACAGGAG
GGGTAGCAGG
TTACCTCCCG
CCATCTCTTC
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AGCTCCACCC
GTGCCAGTTT
ARACTAGGTA
AGACAAGACA
GCAGCTCTTC
TTTTTTTCCC
AAAAATTGTG
TAGTTCAGTG
ATATGCGTTT
TCTCCCATTC
TTTTCCAAGT
ACTTAGCATA
ACTAAGCCTT
CCATTCCCTC
GGCCTCTCCC
GTCTTCTAGT
AGCTCCTGTC
GGTAGAGATC
ATATCCCCAG
CTCAAACTTG
CCTCCTCAGA
CAACTCCCCA
GGATACGTGG
AAGAGGCCTC
CATTCTGTGG
GGGAGGAGGG
AGGTAAGGGC
TGGAGAGCAG
TGCCTTTCCT
CAAGGGCCAT
AGACAATGTG
GAGTGAGGTA
BGGGCTGGGG
CCTCAGGTGC
AGATGTCATC
TGCTGACCAA
TGACTGAGAA
TGRTGGTCAT

CTTGCTTCTC
GCCTGTCAGG
CAGAAATTCC
TGGCCAGCCG
TACCAGTGGA
TCCCCCTGAT
GTAAAATATA
GCATGAGCGA
TTCATCACCC
CCCTAGCCCC
GCCTCATATA
AAGTAATTTG
GCCCTGAGAG
CCCTAGCCTC
TGAGGTGTCT
CAATATTTCT
CCTCCTTCCT
CTGAGGGARA
AGGTGAGGGC
AGCGTGCCTT
GTCTCTGATC
GGTGGTGCTG
ATGTGGGGGA
TGGGCCTTGT
TGACTACATT
GCCTGTTCTG
CTGCAGGCTG
ATGGCAGGCT
CACCCTTGCC
GTGATTCTCA
GCTGGGGTGT
TCAGAGCTGG
CAGGCTGGAG
TCCTGAAGAG
GGTGGGCTCC
AATGTACCGG
GTGAGGCCAT
CGTGACCAGG

EP 1229 965 B1

ACTGTGGGTT
AAGTGTTTCT
TACTGGGGCT
CCCCCTACAA
AGGCAAGTGG
TTTCCTCTTT
CATAACATAC
CATTCATGTT
CAAACTGAAA
TGATATCTTA
AGTGGGAATC
TTCTTTTATT
CTGAGCATAG
CCTCAGTTCT
AGTGCCTGTC
CACCTCCCTC
CACAGTGCAA
AGCTCTGTGC
CTCCCAGACC
AGAATCACCT
CAGCAGGTCT
ATGTCTTGGT
AGGGCCCGGG
CGCGCTGCAC
GGGCTGCAAG
ATGGCAGAGG
AACTCCTCCC
GTGTTTGCGC
TGTTCCGTCC
CAGACACCAA
CAGTCACCAG
GTGGGGCAAG
GTGATGGGGA
AAAAAATGAA
AAGGGGGACT
GCTGTGCTGG
GAACTGGGGG
ATCAGAAAGC

AACTTCCTCC
TATCACTCCA
GAAGAACAAT
GTGCCTCAGC
AGCCCAGGCA
TGCCTCCCTC
AATCTACCAT
GTTCTGCAGC
CTCTGTACCC
TAATCTACTT
ATATTTGTCC
CAGGAAATGC
AGCCCTCCTG
CGCACTCCTC
CTTTTTCCTC
CCCAGCCCTG
GAGGTTCCGG
CAGTGAACTG
CTGCACAGCC
GGCAGGATTG
TGGGGTGAGG
CCTGGACTGT
AGGACTAGGA
ACCTCCCATG
GGAACCCCRA
CCGTGAAGAA
GCAGCTAGTG

'CCTGCCAGGT

CTAGACTTCT
GAAGTCCCAG
CCTCAAGGAT
CCTTGGACTG
CCAGACCTTT
TCCCTTTCCT
TCCTGCTGGT
ATGCCACGCA
TGAGGGGCGG
GAAGCATGTA

FIG. 4conmo
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TTTGAAGTGG
CTCCCAATCC
TTGCCATCCA
ACAGCARATC
CCCCTCCTCT
TTCTATTTTT
TTTAACGGTG
CATCACTGCC
ATTAAGCAAT
TCTGTTTCTA
TTTTGTGTCT
TTATTGAGCA
GTGCTTTTAT
CTCAATGGTC
AGTCTCTCTC
CCCTCCCACT
GATCAGCTGT
TTCAAGGGCA
AGTTCCATCA
TCACCCCCAG
ACCAAAATTT
GCTCTGTGGA
TGGGAACTCT
TGTTCTCAGT
GCTGCAGARAG
GGTCAATCGT
CAGAGCTGTG
GGAGTGGGGG
TCTCGGATTC
GCCAAAATTIG
GGGCTCTTTA
GAGAAGGTGG
CGCTCTGGGC
GCTATTTTTC
CAGCGAGCAT
GAGGCAGCTT
CTTACGGTAG
GGGCAGTGCA

CAGGATCTGG
CCCTGGTCCC
CAAACGTCTT
AGGAGCTGCA
CATTTCGTCT
TTCCCATTAA
TTTAAGTGTA
ATCCATCTCC
AACCCCCTAT
TGAATTTCAC
GGCTTATTTC
CCTGTCTGGG
TTGATGGTGT
CTCCAGCCCC
CTCTCCTAGT
CTATGATTTT
CCCCGAAGCA
AGAAGGCTTC
CGCAGCAGTT
GTGCTGTGTC
GCCTTTCTAA
CACTGACAGA
GGGGGTGGGG
GTCCCCATTC
CTGARAGGCG
GGCAATGGCA
GGCTGGCATC
CAATTAATCC
TCCTCCTGAC
TCATTGGGCT
GCTTGCATCT
TATGCATCCC
CTTTGATGTC
CCTCTTCCTA
GTGATTGAAC
ACAGTCACCG
ATGGCCAGGC
GGCCGGGGCT
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TGGAGGTGTT
TGATGGGGGG
GTTTTCTGTT
"GTCGTCCAGG
CATTGCTTGG
CCTCCTGAAC
TGATCGTGGC
CTTCTTGTTC
AAAACATGTG
TCACCCAGGT
GCCAGCTAGT
GGCTGAGCTC
TTAAGGATGG
AGGAAAGAAG
ARAAGCAGCC
CTGTACTTGG
CCAGCCTCCC
GTTATCTTGC
TCACTTGATG
CCTCTTCCTT
TCACACCATC
TGTAAAATGC
CTTGTCTGTC
GTAGTCACAG
TTTGTCTCTG
TCCTTCCCTT
CAGGCAGCTC
CCTGCAGATT
GCTGAGATAG
TGTTTGGGAG
TCCCGCCCCC
TCTGGCCGAG
TGCTCCCAGG
CAATTTCAGG
AGGCACTGTC
CCCTGTCCTC
CCCTCCTCCT
TTTTCTGGAG
CCACCTGTGT

TCTCAGGCCC
GCCATCATGG
CCCTCTCCAG
GCCCTGCAGG
AGGTGACTGT
CAGCACTAAT
GCATGGCTTG
TCTCCTCCAA
GCTTGGAAAG
GTACTTAGAC
GAGGTAATAA
TGGGGGGGTG
GGCTCAGGTC
TGAGCATCCC
CAAGGCTGGA
GAACGCCATC
CGACACCCCC
TCGTCTCTGT
AGGCTCCCTC
TATTTTTCCT
TCATTGTCCC
TTTAAATATT
TTGTCTCTAC
TAAAATTTAG
GCTGTCTCTT
AACTCACTAT
ACGGCCGGCT
AATCTGCTGT
ARCCTGGGGA
GAGGGTGGCT
ARCAGCTCCC
AGTGGGGTGG
GCCCAAATTG
AGAACATGCA
AGCTCCCTGG
ACTGTGCCCA
TTACTCTTCT
CCTAGGAGTG
TACAGGGTTG

EP 1229 965 B1

CCACCCAGGT
ARATGCGGGA
GTTCTCAGTG
TGGTGACARAC
GCAGTGAGGA
CCCCCTCTGE
GGGATTAAAC
AAGTAGCTTC
GTTCAGTCAG
CCCTGCCCCE
GAAAGGAAAA
TTTAGAGAGA
GCAGGTGGCC
TGTCTTGGCA
GGGCTTATGT
ACCCCTTCTA
TTCCTTCTCA
CCCACAGCTG
ATCAAGACCC
GCGTCATTGT
TGTTTCTGTG
TTCCTACTCC
CTTCTGTCTG
ATCTGTGGTC
CCTCTTCTCA
GCCTTGGGGE
ATCATGCTGG
CTGAGCACAA
ATCATCTGTT
CTGTTCAGAA
CCCATCCTTG
TGACCTGCGC
TCGTCACTTT
GCTGCCGCTC
GCTGGGGGTG
TCATGTAGAT
GTCACTCTCT
TGTGTTTTCA
GAATTGGCTC

TCTCTGGGGC
GTCGGGGTGA
AGGTTCAAGG
AGCAAGCTAC
GGGGGCACCA
CCTCCTGTGT
TACCCTTGAA
CTCCAACCCG
GGTGGGTGGG
ATGCCCTTTT
GAAGGAAAAT
CTGCGGTGGG
AGTGGACTGA
GAAACTGGGG
ATGCTGGGGT
CTCCCACACA
CACACCCGAG
GGGCCTGCAG
TCCCATCCCT
CATTATCTTT
AGCTCTGACT
CCCTCATATC
GCCTCTACCT
TGTGAGAGCT
AGATCTCTAC
TGGGGTCTCC
CCAGGGAGAR
GCCACGTGCT
TTCAGGCGGG
TAGGGGTAGC
ACTTCTCAGA
CTCATCGCCC
CCCAGTGAAG
CCTATCCTGC
ATGGGAGAGG
GGACTGGAGT
TCCTCCTCTT
TCCCCTGARA
CATCACTGTG

FIG . 4CONT‘D
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CTCAAGTCCT
GGGGATGGGC
AGAACAGTGT
GCTACAAAAA
TGCAGAGATG
GGGAGGATCT
GAGGACCCTT
CAGCCTCTCT
TCCTTGTTCC
TCCTCCTCAA
TGTCTCCGGG
TGGAGGGGCT
TTCATTAAGT
TCCTTTGGCG
GCTGGGGAAT
CAGCACAGGG
ATGCCAAACT
CAGGTGGCAC
GTAACCTGGC
TTCTCACCCT
AATATCAATA
TATTTTCTCA
TTGGGGAACA
TAGCAGGGTC
CTTGCCTACC
CTCCACCTGA
CTGATTAACT
TCTGGCACAC
TGAGGGGCTA
TCAGGCTCTG
ATCAGGCCGA
CCGCTCTCCA
TGTCTGGTCA
ATTTCCCTTC
GGAAGGGCTA
TCAAGGAAGG
CTTTCCTGTC
CARATAGGGA
GGAGRAGCTG

CTGACTCGCA
ACTAGACTTG
GGCTGTCAAG
AAAGGGGAGT
GCAGTTGCTT
CTAACCCCTC
GTCCCAAACC
GCACACTAAT
CCCTATCTTT
GCTCCTTGGA
CTCCTTGACC
GCGGGGGGAG
GTGTCCCTGG
ATTTAGCCTG
GCAGGGTCTC
CTCCATCACA
GCTGCCAACA
TTCACATCAC
CCTTTCCTCT
CCCAACTATC
TGTAATATTT
TAGATTCTGT
AGCTGCTCAT
TGCCTTTGTT
TCTTCCCGCT
CTTCCATCTG
TCTCTTCCTG
CCTGCTTTGA
GAGCCTGCCT
GCCAGCCTTC
GAAGAGCCTA
TCTCATCTCC
TTTTCAGAAG
ACAGGGCTGA
GGGCCCTCAC
GCAGGCACTC
TCTGCCTCTC
CTCAGTTTCC
GAGTTCTGCT
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17821
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ECCAGTCCTC
CAGCGCTCTG
CCTAACCCCA
TCCTGGCTTA
GGGTTTTCTC
TTCCACTCTT
TTGCCAGTAC
TCAGGCCATC
TGCTGACTAA
AACCCATCAT
TCCAAGTACC
TGGGTGTTCA
TTTCCATATG
TCTCTCATCA
GAGATCAAGG
GCTCCCCCAC
TTATTTATGG
GATGGGTGGG
TCCTCAGCTC
AGCTTGGGCC
GRACCAATTA
TGTAAACAGC
CCCATGTTCT
TCCCATTAGC
GATGAACACG
GGGGTGGGAG
ATGTTTTTGA
CATTTTTTCT
TGCAATTATA
CTCTGGGATA
TTTTGTAGAG
CAAGCAATTC
TCCAGCCTTG
GGGATACAGT
GGTGGGAGTG
TCATGAAGGG
AGGGTGATTG
TACGGTTCTC

CCCTCCCCAG
AGAGTCTGGG
TGAGGAGCCA
GTCCATTTTT
CAGTTGTCTC
CATTGGCATC
CCCTCTGGGA
TTGTGTGTAC
CCTGTCTCAR
AGCAGCARAG
CTGCTCCTCT
AGARARAACA
ATTTGTAGGC
CCTCTCCAAC
GGTGATCAAC
CATCCTTGGC
TGTACCTTTG
TTGGTGGGGG
TTGGCTTAAC
TTCAGCTCCA
GGAACAGCAC
TTCCCACTTC
TTGCCCACAC
ATCTCGTGTA
GGTCCCTGTG
ACAAACATTT
CTGTGATACA
TCTTTTAAGA
GCTCACTGCA
GCTGGGGCCA
ATGGGGTCTT
TCCCACCTCG
TAAATACATT
AGCAAACAAA
GTGATAGARAA
AAAAATGGGA
GGGAATGCTT
TCCCRAACTC

EP 1229 965 B1

CCCTGCCTCT
TTGTTTCAGC
TTCTAGCATC
CTTCCTCAGG
CTGGCTGCAG
TCCACCCAGT
TTTTGCGAGA
AAGCTAGAGG
CACAGCACAA
AGGGGAAGTT
AGGCCAGGGA
CTTGGGGACT
AAAATGAAGC
ATAGCCTAGC
TCTCCCTGCC
TCCTGCCATC
CTGAAGCCCT
AGAGGGGTGG
ACCTCCTCCT
GATTGGTGGG
CTGGGCTCCT
TCTCCTCATC
AGCCCTGTAA
ATARAGAGGC
TAGCCAGTGA
CAGGACCCCA
AGARACTTGG
GACAGAGTCT
GCCTCAACCT
CAGGCATGCA
ACTTGCTATG
CCCTCCTAAA
TTTATTGAGC
ACAGACAAAA
GACAATAAGT
GTGAGGTATA
TGTTGCACAG
AAAATGTAGA

TCTCTCCCAG
CTCTGAGGGG
TCACAGCTTA
CTCTGAGGGC
GACATGGCAG
GTCACATATG
GTCCACAAGT
GTCTGCTTCC
CTGTACACAC
GCAGGGGAGG
CATCATCTGA
CTATAGCTGC
CCAGGCTGTC
ATTAGCTCTIT
ATCCCCTTGT
CTCTTTGAGAR
GCTTCCCTGG
ATGCAGAGAT
CTTACACACC
GTTAGGAGAG
CACAGGAATG
CTACCAAATG
TTAGCTGGGT
CTTGAGACCC
CTTCTGTCAG
GCAGCACTTG
CTCTGGCTTC
TACTTTGTTG
CCTGGGCTCA
CCACCATGCC
TTGCTCAGAC
GTGCTGGGAG
ACCTATTATA
ATTTTTGCCA
AAAATACTTA
TGGAATTTTG
ATTGTTTTTG
AGAGTAGAAG

F'G . 4CONT'D
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CCCTCTCCCT
CACAAGCCAT
AACCAGCTCT
CTCTTGTTCC
GACATAGAAT
ACCCTAGCCC
TGTGCATGTG
ACCTCTGGCC
CTTTTCCTGG
AGCTGCTAAG
GATGTGGCTC
AACACCCACT
CTAGCCCTCC
TCAAGTCTTT
TCCCCGCACC
TGCTGCATCA
TGCCAGGGCT
TGGACCCAGG
CAACTCCCTC
GAGGAGGAGG
AACCAGTCAT
CTCCCAACCC
AATGAGAAGC
AGCTGCTGTC
TACAGTCTAA
AGAGGTTCCA
CTTGTTCATT
CCCAGGCTGG
AGTGATCCTC
TGGCTAATTT
TGGTCTCGAA
TATGGGCATG
TGTCAAACAT
TCATGACACT
GCATAGTGGA
GGGTGGTGAT
TAGTAAATAT
GTCCCAAATC

TCAGCCAGTT
CCTGGATTCC
AGCTCAGTCC
TTGCTCTGTG
GCTGTCATCC
TGCTCTCCCC
GTGGATATAT
CTCAGTGAAT
CCTCATCCCT
GACCCTGGAC
AAATAARGGG
TTACATGTCA
AATACCTCCC
GCTAATCCCA
cccceeeccee
TCAAAGGACA
TGGGAGCAGG
AGGCTTTTAG
CAGCCTGCCC
GAGATGGATG
GCCATTTGCA
TGGGTTCTGG
TTTTAATGAG
CTCACTTTGG
GTTCTCGGAT
TGGTGGATCC
TTGTAAATAA
AGTGTAGCAA
CTGCCTCAGC
TTAAAAATGT
CTTCTGGCTT
AGCCACCATG
TATAAAGTGA
TATATTCCTG
TGTAATAAGT
AATTTTAAAT
GAGATAAAGA
TTCAAGTCTC



20041
20101
20161
20221
20281
20341
20401
20461
20521
20581
20641
20701
20761
20821
20881
20941
21001
21061
21121
21181
21241
21301
21361
21421
21481
21541
21601
21661
21721
21781
21841
21901
21961
22021
22081
22141
22201
22261
22321

TTGGAGAGGG
TTTATGCCAG
CTGTTCTTCA
GTTTTCTCAT
GATGGACTGC
ACTGGGCTGA
GCATCTGGCT
CTTGGGTGAG
GAAAGGTCAG
AACTCTGAGG
GTAATCCCAA
AGTCTGGCCA
TGGTGGTGTG
CCCGGGAGGC
AGTGTGAGAC
CAGGGGTGGC
AAAGAACTCT
TGGGAGAGGC
TGCCCAAGCA
TGGGAGGGGG
CCTGAGTCTG
GTCAGGCCTG
CAGGGTCCAC
CACTTGGCCT
GAAAAGGTAG
AGATATAGGG
TCTGCCAGGC
TTCAAGCAAT
TGCCCGGCTA
GGTCTGGAAC
AGGCGTGAGC
ATGGACAGCT
AGTGGGGAAA
TGGGTATGGG
TAGGTCAGAT
GCTTTGGGGA
AACAGGAGGA
TTCATTTTAG
AATTTTATAG

GGGCCACCCA
TGCAGTAAAA
CTGATTAGTA
CTGGAAAATC
TCCATGCCAA
CGGATGGCTC
CTGGCTCTCG
AAATAAGCAG
AGAAGAAGAT
AAARAAGGGAA
CACTTTGGGA
ACATAGTGRA
CACCTGTAAT
AGAGGTTGCG
TCTGTCTCCA
RCAGCTATCG
AGAAGAATGA
ATCATGACCA
GAGGAGGGGT
AAAGGAGAGG
GTTGTCCTGG
AAGGTTAAAG
ATCTACTGAG
CCTAAAAGTT
ATAAATTTAT
GAARATTGCCA
TAGAGTGCRG
TCTCCTGCCT

EP 1229 965 B1

TTCCGTCTGG
AGAGTGGGAG
GCCATATGTA
AGAATATTTC
AGCACCCTGC
TGGCTTTGCT
GCTCTGATCC
ATAATCTCCC
GCCTGAACTG
GCAATTAAGA
GGCTGAGGCG
ACCCCGTCTC
CCCAGCTACT
GTGAGCCGAG
AAAAAARAAA
AGTTCTGTTC
AGCTAAGTCC
CTGGTGAGGA
GTGACACTCT
ACTGGAGGGG
GTGGGGAGGG
GGCAAGGAGC
CTGGACTCAG
TGCTGAAAAT
TTAATATGTA
GTTATTTATT
TGGCAATGAT
CATCCTCCTG

ATTTTTTGTA
TCCTGACCTT
CACCGCCCCC
GTGTAGAAAT
CCCAGGAAGG
GCAGGACCCT
AATTTTTTAT
AAAGAGGTCC
CAGGAGAGGG
GGTATTGTCT
TCCAGAARATT

TTTTTTAGTA
GTGATCCGCC
AGCCTGAAAT
ATGACTGGAC
CCTGTTGAGA
CTCTGGAATG
GGCCAGTTTT
TGGTTTTTAT
TCAGAGAAAA
TCTGAGCCCC
GAGTTGGTGA

GACAGTTAAC
ACCTGGGGTG
CTGGAGCAAG
CTACTTACAT
AAACATTCAA
TTTGCATCTC
TGGTTCTGAC
TCATCTGTGT
CAGGGAGACA
GATCAAGGCC
GGCAGACCAT
TACTAAAAAT
TGGGAGGCTG
ATTGAACCAT
AAAADAADADA
ATCCTCTGTG
AGCTGATTCA
GTGGAGGAAG
TGAGGACCAA
ATGCTAAACT
GCGCCTGCCT
TGGTGGATGA
GCATGGGAAT
CACTGACATG
TATATGAGCA
TATTTTTTTT
CTCGGCTCAC
AGCAGCTGTG
GAGACAGGGT
CGCCTTGGCC
CGCCAATTTT
AGAAGGGCAT
TTCCTCCTGG
GGGAGATCTT
TACATACAGT
AGCTGGCCTT
ACTTCTGCTT
AGCATTCCTC
ATTGTCTTAT
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TGTTCCCTCA
AGACAAACCT
TGACTGARACC
GGTCATGGTG
ACCCTGCACC
CGCTGTCTCA
TCTCCCCTGG
GTGGTGTGAA
GATTAGAGTG
AGGGGCAGTG
GAGGTCAGGA
ACAAAAAAAT
AGGCAGAAGA
TGCACTCCAA
AATCAAGGCC
AGATTACATC
GGGTTCAAGA
GCCGACACTG
TGTAATGGCG
GACCTTCTAA
GAAACTGTTT
ACAAGGTGGG
TGGTGTTGTG
AGAGTAATTG
CCTTTAGAAT
GGAGATGGAG
TGCAACCTCC
ACTACAGGCA
TTCACCATGC
TCCCAGAGTG
ATGTTTATGT
GCTCTAATGT
CCTCTCTCAT
AGGACCTAAG
AATTTTAGGT
GGGGGAGAAT
CTGAGGCTGC
GGTGTGAAAA
AAGCCATGGA

CAGGTCAAAG
GGATTTGAGG
TTCTGAGCCT
ATGAAAACCA
CATTACAAAT
TTCAGCAGCA
RGCTCTCTCC
CAAGAGGCTT
GGGAARAATGT
GCTCATGCCT
GTTCGAGACC
TAGCCAGGTA
ATTGCATGAA
CCTGGGCAAC
GGGGAGGGGG
AGGAGGTGTA
AGGATTGAGG
GAGCTTTCTT
CAGCTCCCTC
CCTTCAGGGG
TAGCCCAGAA
GAAAGAGGCC
AGGGCCAAGA
ATTTATAGGA
GAAGACCCAA
TCTCACTGTG
GCCTGCTGGG
CGCACCACCA
TGGCCAGGCT
CTGGGATTAT
TTTACAAARGT
TAACAGACTG
TCCTTCCTTC
TTARATAAGG
TTTATGGCTG
GGGACCCAGC
TACTGAGGCC
ATTTTARAGA
ACTAGTCTCT
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TAGTCCTGAG
TGTGTTGCAG
TTAGTAAGAG
GTATGTTTCT
GTTCCCCCTT
TGTGAGGAGT
AGTAATGTGA
TTTAAGCATT
TTACATACAC

AATAGGCCAG
ATGGGCTTCC
GCATTTTTGT
TATCAGACTA
CCCATCATGG
GGTCCATTCG
ATTAAACAGA
TTTTTAACTG
AGGCACATAT

EP 1229 965 B1

TCTAGTTARA
ACCAAAGCCA
CTCAAAAAAT
CGTCTGTTCT
CCTGACCTAG
GATGGTTAGG
CATTTGAGTT
AATTAATTAG
AAATATATAG

TATACTTTTT
TGGAGTGCAG
CTTCTACCTG
GTATTTTTTG
GCTCAAGAAA
ACGCCAGACC
CAATTTTTAA
CTCTAAGACA
TTTAGATCTA
AAGGTTTTGG
TGTTTTTGTT
CTGGAGTGCA
TCTCCCACCT
ATTTTTGTAT
CCAACCTCAG
CACTGCACCT
GATTTTTTAA
AAGTAAATGG
AAAAAAAGAT
AGAAGGCTTT
ACCATGGAGC
TTGTAGAGAT
GCTAAAGTGA
CGACTCACCT
AGTCACATAA
ACGGTGGGAA
TGGAATCCAA
TAATCRAGAC
ATCAATTCTT

TTTTTTTTTT
TGGTGCCATC
ACTGGCTAGC
TAGATATGGG
TTTTCCTAAC
AGATTTTTTA
ATTATCTGTT
TGACTTTTAG
AATAAAGGTA
AGGTTTGGGT
TTGAGACGGA
GTGGCACGAT
CAACCTCCTG
TTTTAGTAGA
GTGATCCGCT
GGCCTTTTCT
AAATGTGGTA
GAGGATAGTT
TTTAGTCTAC
AAMARTATAC
TCTTTAACAA
GGGGTTTCGC
TCTGCCTGTC
TAAATCTCTT
ATATTAAGCC
TTTTAATTAT
AGTGGCAGTT
ARTTGTTAAG
TAGAACAAGT

TTTTTTTTAA
ACAGCTCACT
TGGGACTACA
GAGTTTTACC
TTGACCTCCC
TTTGTCAGTT
TTATGTCTTA
ATGAAATAAG
AAGTTATCTA
GTAGAGAGGG
GTCTTGCTCT
CTCCGCTCAC
AGTAGTGGGG
GACCGAGTTT
CGCCTTGGCC
GAGTTTTTTA
TTGAAGATGG
TTTAAGAAAG
TGAACAAAAT
ACATAGCTTG
AAATTCTTTT
CCTGTTACCC
TCGGCCTCCC
GTTACCAGAT
GARAAGGACT
TAAACTGTAA
TGAGTGTAAT
GATAGCTGTG
AATTTTTTTA

TAGTTATTAG
GGCCTCTATA
AAATAAATAA
ATCATTAATT
TTTTCAGGTT
GAGCTTTAGG

TTGTGTCTRA
TGATATGAGT
AAATATATGA
CCAGAAGGGA
AATTTTAGAA

TTTTAGGCAG
BATCAGTTAT
ATAAATGAAT
GGAGGGTCTG
CACCCTTGGC

ATTTTACTTT

AAAGTTTTTA
AGCTCTTTTA
ACACATADAC
TGAGACAGGT
GCAGCCTTGA
GGCGCGTGCC
ATCTTGCCCA
AAAGTGTTGG
TCTAGGTAGT
ATTATTAACT
GTAGAAAATG
AATTTTAAGC
AGATGCCTTT
GTCACCCAGA
TGCAACCTCT
ATTACAGCTG
CACCATGCTG
TCCCARAGTG
AGGAGTCTGA
CAAAGAGGAA
GAAGTGAATA
TTTTTAAAAT
AATATTAGCT
AAATTTGTCT
AGGCTGGTCT
AAGTGATAGG
TTTAGTTGGG
GATTTCTGAT
AATGGAGCAG
TGTTTTAGGT
ACACTATTAT
AATTTAGGAA
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TTTTTTAATA
TATATTTTGA
AGAAGTAGAG
TCTCCTTCTG
CCTCCAAGGC
ACCATGCCTG
GGCTGGTCTT
AATTACAGGC
TTTCCCCARC
AGGCAACTCT
TATATTTCAA
CATTGTCTTT
ACAAATGGARA
GTCTCGCTCT
GCCTCCCGGC
TGTGCCACCA
GCCAGGCTGA
CTGGGATAAC
GTCATTAGAA
GGAGGAATAG
GAGACATCAA
AGGATTTARAA
TTTAATTAAG
CTCTCCTCCT
CAAGTCCGGG
ATTACAGGTG
ACARATGCTG
TAGGAAGGAA
CCTCCATTGT
CAGGTTTTTG
GTGTCCTTTT
TTTTAGTCTA

TGGTTTACAA
AAATATTTGA
TAATGGAACA
CTTATAGATT
TCATCTAGGC
TCAAGCAATC
GCTAATTCGT
GAACTCCTGG
ATGAGGCACT
TTCAGACTAT
AAACTTGTAT
AGGCATAGAA
TCTATTCTAR
TTITTTGTTGT
GTCGCCCAGG
TTCAAGTGAT
CGCCCAGCTA
TCTCGAACTC
AGGCATGAGC
GTCTTTTCTA
GGTGGAGTAA
ACACATTTTA
GAGAAAACAC
CTGACTTCTA
TTAAAACTTT
CAACTTCTGG
TGAGCCACTG
ATATTTTAAA
ACCCTAAGCC
TAATTTTGTA
TGCTTTAATT
AATTTGATCT
AAGGATTTAT
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CTTTTGGCCA
CCRAAGTTTT
AAAACTCCCC
ATACTGGCTG
ATATCCCCAT
CCTGTTTTTA
AACCACGAAA
CCCTAGGGTA
GGCAACAACA
TCTGAAGGGA
AGACTCACTA
GGAAAGGAAA
GAAAACTGGA
TCCTGTATTT
TGATGCCAAA
GATTAATAGG
GCCTTGAAGC

GCTGTGTAGA.

GAAACCCAGC
GTGTGGGGCA

TTGACAATTA
CTTTATGTCA
TAGGAGCTTG
TGATGTTACC
CTAGTCACGT
TTTCAGGGAC
CTGACCAGTT
CCCCTCCTTA
AARAAGCTAT
ATGGGGTCAA
TACCAAGGTT
AGGGAAACAA
AAACTGGGAG
CCTTCTCTGT
CTGTGGTCTT
GAARAAGGCA
TATAGGGGARA
AATATGACTG
AAGGCCTGTC
GGACCCTCTC

EP 1229 965 B1

GAATTTTTAA
AAGAAAACAG
GAATGTTTGA
TGAAAAATCA
CATGCTCTCA
TGGCAGCAAA
TGCAGGGCCA
TGACAGAACA
TTCTGAAAGG
ACTATGAATA
AGTCACACAC
TGATTTTTAC
TCTGGCAGGA
GGCTTCCAGA
GGCCCCCTAA
TACAAATTTA
ATTGTCTATT
GACAGAAAGG
TGTTGAGATT
TGGAATGGAG

CAGATTTTTT
GTGCAGTGGC
TGCCTTAGCC
TGTATTTTTA
CTTGTGATCC

TTTTTTTTTT
GTGACCTTGG
TCCTGAGTAG
GTACAGACAG
ACCTGCCTCG

TTTTTTTTTT
CTCACTGAAA
CTGGGATTAC

TGGGGTATTT
AAGCCCAGGA
AAATACATGT
CATCCTTTGG
AGGACATGAG
GTTTGTCATA
GTTCRAACAG
CCAAARGACA
ARAATGGCAA
CTTATACCAC
AAAACCTGTT
TGTCCACTCA
AATTCTCACT
AAAGCACAAT
AGTTTCAGTG
TTAAATACGA
TTTATGTTTA
GCACGATCTA
CCTCCTAGCC
GTTTTATGAC
GAGCTGGAGT
CCTCCGCCCC
AGGGGTGTGC

GGTTTCACCT
GCCTCCCARAA

CCCGGCCTTT
TTGTTTTTTA
AACATAGGTT
TACAGAACCC
GGGAAATGTC
TCCCCCAAGG

TTTTTTTTTT
ATTAGATTAT
TTAGGGCCTC
CCCTAATCAA
ATGGGACGAG
CTGGCAGGCA

TTTTVTLTUTS
ATCTCGGCTC
CAAGTAGCTG
AGAGATGGGG
GCCCGCCTCG
TTAGCCTATT
GCCCCAGACC
GTAATACTTT

TTTTGAGGTG
AATGCAATCT
AGATTACAGG
TTTCAACATG
GCCTCCCAAA
TTTAATGGGA
ATGTTTTTAA
GTTGTGAATA

TTTTTTTTTA
TGCCTTTAGG
ATATTTAAAT
GGATCTCATT
ATGTGTGGCA
GCCCAGTGCC
GAGTCTTGCT
CTGTCTCGTG
CRCCAGCCAC
TTGGCCAGGC
GTGCTGGGAT
GTTTCATCCT
AAATTTAAAT
ACTGTCATAA

TGTTGGTCAG
GTGCTAGGAT
GGAAGTTGTA
GTGGAGCCCT
GGGTAAAGCA
TTTATATTGA
TTTTTATCGA
GATTAGCCCA
CTGTTGCCCA
GGTTCAAGCG
TATGCTCAGC
TGGTCTCGAA
TACAGGCGTG
CAATGGTGAG
GCACGAAGAA
GTCATCTCTA
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AATTCCAATA
GGGATGAGAC
GTTGGGCTCC
ATGGTGGAGA
ACAAGAGGGA
ACAGRAGTCA
TGGGTTGCAG
AGACARAAAC
CAACAACARC

-ARAGTACTAA

CTCTCATTARA
TCCAGAGTCC
CCTCTGCTGG
AGCTTTGGTG
AAAATCACTG
ATGGGAGCCT
GGTTTAACAA
ATGTTAACAG
TCTCTCATTC
CTAAGTCAAA
CTCTCTGTCA
CTGGGTTCAA
CACCACGCCC
GCTGGTCTCA
TACAGGCGTG
TTTTGGGCTT
TTARTAAAAA
GGCATAGCTG
ATCCTAGGCC
GTGCCCCACT
CTCTGTGCTT
GGCTGGAGTG
ATTCTCCTGC

GCAACTTAAT
CTTGTAAGAC
CAATCTTTTC
CCAAGCGGGA
AACCTCTCAC
GCATAACCAG
GCCTGTTCTA
GAAGGAAAAC
AAAAGCTATT
AAAATATATC
TCTTACATTT
ACAGAGAGAG
CTTGCCAGGT
GTCTTATTTG
ACATGAAGCA
TTAGAATGAA
AGTATGGACA
ACTGAGTGGG
CTTCCTTCTG
TAACGTAGGT
ACAGGCTGGA
GCCATTCTCC
AGCTAATTTT
AATTCCTGAC
AGCCACTGTG
TTTAACTAGC
GGGGGAAGAA
GAAGGCAGAA
CCCCAAAAGA
GTAAAGATGC
AGTCTTTTTT
CAATGGCGTG
CTCAGCCTCC

TAATTTTTTG
CTTCTGACCC
AGCCACCATG
TGCTTTCATT
ATAAGTAGCC
ARACTGTATT

TATTTTTAGT
CAAGTGATCC
CCTGGCGTGC
GTCTTTAGGT
CTGTATAGTA
TTTTATCTAG
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TTATTATATA
GGCATCCTCA
CCTGAGAAGA
AAGGGGTGAG
CACCAGGCTG
GGCACGCGCC
GTTGGCCAGG
TGCTGGGATT
TTTTACATAG
TATAGCTGGT
AAAACTTCTG
CCCAGCAGTG
AATGGTCTCA
CATCCTCCTC
CTCAGCCCCT
TGAGTGACTG
GCAGCACCAG

TGACTAGCTA
AAAACCAAAG
ATCTGCCCAT
TGTCATCTTT
GAGTGCAGTG
ACCATGACCA
ATGGTCTCGG
ACAAGCGTGA
AGTAATTTTA
CTTGGGGGAG
CTTCTGAGGC
TCAAACTGTA
CTGCTGGGTC
CCCCCTACAG
CCCCTCAGCT
CAGCCTTCCT
TGTGTGAGGG

EP 1229 965 B1

TATGTCTAGT
AGATTAGGTA
GACTCGTGAA

TTTTTAARTA
ATGTAGTGTA
ACTCCACAAC

TCTGAATTTT
GTGCAATCTC

TTTTTTTTTT
GGCTCAGCCT

GCTAATTTTT
TCTCTTGACC
GCCACTGCAC
GGTTTTATGG
AATGGAACCG
GGCTATTGAG
CACAAACCAT
TGTGGGGTAT
CCTCCCCGCC
CCCCTAGACC
AGATCCCCTC

GTATTTTTAG
TCGTGATCCG
TCGGCCGGTC
CTGGCTTTGG
AGTGACAAGA
GCCTTCATTT
ACACAGCAGC
GTGTGTGTCT
TCCCCTCCAG
CTCCCAGAGC
CACTCGGTTT

ATACAAAGTA
GAAGAGAGCA
GAAAGTAGGA
TAGATGGAGT
CCCGAGTAGC
TAGAGACAGC
CCCGCCTCGG
AGATAATTTT
GGCARAAGGGG
GGACAAGAGA
TGGAGTATTG
CAGCTCGGGT
GGGTGTGTGG
CCACCCTGGG
CTTTATCAGG
CTCTCTTTGC

ATTTATTTTT
GAGCTTTAGA
GACCCCAAAA
CTTGCTCTGC
TAGGATTACA
GTTTCACCAT
CCTCCCAAAG
TTTGGCCAGT
TTCTGGTTTT
GGGTCAGAGA
TCCTCTAAGC
GCTGTTAGGA
CTACTGTCTG
ATTGGTGACT
GAGCTGGGAC
AGGAGCACCG

GAGCAGGCAG

CGGTCCTAGC

CAGTTCCTTG

ATCCTGCCAG

ACCACCCAGC

CCCCGGCACA

GAGCTGCTCC

ACAGGTAGGC

GACCAGAGCT
CCTCTGATAG
CTGGTTGGTG
CTAAGTCTTG
TGAGGAAACA
TCCTGGCACC
AACTAAGCCC
GGGCTTGGAC
AATGTCTCTT
GTCCCTTTGC
TCAGCCTAGC

GGCACCAGGG
GGGAGCAGGG
TTTGGAGCCT
GGATTATCTA
GACCAGTCCA
ACTATAGCAT
AAGGGCTGTA
AGTGGAGTTG
GTGTCTTCAC
TCTCCCAGGC

GACAGGAGCC
GACTGGGAAG
GTGGCTACAG
GTACTGGAAA
TGTCCTACAA
TGCACATCTC
CCCCCTTCTC
GGGGCTGGGG
CCATGCTGTA
ACCATGAGGA

AGCGTCAGGA
GTGAGCACAA
ACTCATTCTT
ATAGCATCCA
ATCTATCATC
CTGGGGAGAT
AGAAATACTT
AAGCAGGGTC
TCTTCCTCTT
TCATGCTGCT

AAGTGGGAGA
GGGAATAAAG
AGCACCTGTA
TCATACCAGA
GGATCCCTCC
TTTCTTGGGA
ATCTGATGGG
TCCACCCTCT
AAGCCAAGCT
CTCTCCTTTA
ATTCACAGCC

ATGCTGGATG
CAGATGGCAG
GGGCCGAGAG
AAGTTTTTGC
TCCAGCTGAC
GCTAGAGTCC
GTAGCAGGGA
CTCCAGACCA
GCTGGTAATG
CCTGAGTCCT
ATCCTGGCCT

TCAGAGCTTT

GGGGCTGTCT

GTAAGGAGCC

ACAGGAGGAG

GTGGTTCCTG

GCGGGGGCCG

CAGCAAGGTA

GGGACTCTGC
GAGGGCATTT
TCTCCAGGTG
GTGCCCTACA
ACTGTGAGGG
CAAGGGACAG
ATGGTTATTT
AAATAAATTC

CTGTCTGGAC
TGCCTCCCTT
TGTTTGTGTC
AATATGTTGT
GTGAGCTAGG
ATCTCTTCTA
GTGTGCTATT
CCTTATCTTT

AGTCTCCCCT
AGCTGTAGTG
TGGATTTCTT
TCTGTATCTC
TTGGTGGGTT
GTGGTCTAAG
TTTCCTGGAT
TTACCTATCA
TGCTCATCCA

GGCAGAGTAC
AGGAAACTGG
TGTTTCTCTG
TGCATGTCTT
GATTGATGGG
GCTCTCTATA
GGTATGAAAC
GTTATGTGTA
CCCCCAGTAA
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TGGGGACATC
GGTGGGGGGG
GTCCTTTCAT
TGACACCTTG
AGACTTGGTG
GTCTACCTCA
AGTCAGAATT
TTGTTTTATT
CCTCAGGTGC

ACGGGARACTT
TTGTCCGTCA
GTTCCCACTG
TACATAAAAG
ATTGGATGGT
GGTCCCTTTG
TCTTTCCCAA
TTCAARATGC
TTCTAAGATC
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CCAACCCCTT
TAGGAAAACA
BAARAGAATA
AAGGTTTTGA
GACTTATTAC
ATCTCATTAT
CCACATGCTG
CATATCCAAA
CTGGACACCG
CTGAGACA2A
RATGAATGAG
AATTGGGGCA
GGGGTGTGTT
TCTGGAAAGA
ATTGTTATTG
GCTGTACGCA
GGGCAACAGC
ATGTTGCCTT
GCGGAAAGCC
GACATCGTGC
TGTGAATCAC
AACAAGAGTC
GTCACTCCTG
AGGGTGTCGG
GGATCCGGGT
TCTCTACCAG

CCTTCTTCTC
ACAACAGCAA
GGARATTGTCA
AATGACAGCA
AAATTCAATG
AGGAGGTGGG
GGCCAAGGGA
AGGCCAGAAC
TTTGGAGCCA
CTTGTTTCAA
AGGGATTGCC
GGRAGAGGGT
CTGTGTAAAT
GAGGCGCTGC
TCTCTCTGCA
AGTTGCTAAA
TCTAGAACTT
CCTGGAATTC
ATGGAGAATA
AGAGTGGGGG
CTGGGGGGCT
TGCATTTCTA
GAGCACCTAC
ATTCAGGATG
GGGAGCCTCC
CTGCTCCAGA

EP 1229 965 B1

TTTTCTCCCT
AAAAACCAGA
GGGTAGGGGT
ATTACATCGG
TGTGAAGTTT
CAGAGTATTC
GTTATCACCA
CGTTAARAAA
CARAGTTCCA
GACCTTGGCC
ATCCTACCCC
AGTACATAGG
GCACTTCTGT
TGAGACTTGA
GCTGCAATTA
ARAAAAAAAR
GGGATTCAGT
TAGACCTAGG
GAGAAAGAGG
AATCACAGGT
GCTTAAAATG
ACAGGCTCTG
TTCTCGTCCA
GGCTCAGGAA
TGCCTCACCC
GACTCTTCARA

TGCCCGCCTC
TTGAGCCTCG
ACAGGGGGAG
TACAAATGCT
AACTGCCTCT
AACAATTTGG
GGGCAGCCTT
AAAAACACCC
GCCCAGGATA
AATGAGATGT
TTCTCCTTGA
TGTGCCTAGG
GTGTGCACAA
GATTTGAGAT
ACTGGCTGTG
ARAATCACAGG
TGTGGAGAGA
GCCAAAAGGG
TGGTGGARAA
GCAGATGTGT
CAGATTCTGT
TGTAGTGCTG
GTGTGAACCA
GAGGCTGTTT
CTCTTTGTTT
AAGCCACTCA

TATCCTCTGC
ATTTCCACAG
GATAGGGAGG
TTTAAGATGA
TCAGCTCAAA
GAAAAGTGGC
GCAGGTGGCA
AGGGGAGTGC
GTTAGAGTAT
CCCCTCTGCC
GAGTCTGTGA
CAACTGGGTT
CAGCCGAAGG
GAAAATCTCC
TGGTGTGTGC
GACAATCAAG
AGAAGACGTG
AGAGGGAGAG
CAGGGAGAGA
GCCTCCAATC
CTCAGGAGGT
GTGTTGCTGT
GAGGAAACTC
CTTGTGGGAA
CTTCCCTAGA
TCTCTGGAGG

TTAGTCAGGA
TTCCTTTACG
AAGTCTTTTC
TTGCGGGTGG
TCTGTTCAGC
TGCCTGAACA
GCAGTTGTGC
CAAGTATGGG
CTGAGTTCTT
CCTCTTGGTC
GGATGAGGGA
GGTATGTGTG
ATGCCTGGGT
AGCCATGATC
CCACCACCCT
AGCCCGTGCT
CCTTCTGAGC
AAAACTAGAG
AACATCCATG
TCACCATGCA
CTGGGGTAGG
TGGTCCACAG
TGAAAGAAAT
ARGGATGAGT

A_GGGATCCAGA

GATTGCTCAA

AGCCCTGAGC

CAGGCTAGCA

CAGGTAGGAG

AGGATTCTGA
CTTAGTGAAT
CCCCATTTAG
ACGTAAGTAC
TTGGGCCCAG
CCCACTGCTC
GTGTGAGGGG
CTTCGTGGCC
GGAGGAAGGA
AGTCATGCTT
CCATGTCTGG
TGCAGGTGAC

AGATAAGAGG
CGGTGAGGGT
ACATCTGTTC
CCTCTTCTCC
GGGCCATTTT
AGCCAACCTT
CATGGTGGGC
CTGARAAATTC
AAGGTGAGCA
TGACAAGAAA
GGAGATGCTT
ATGCATGACT

CCTGGGAGAT
TGTGATCTGA
TTGGTTTCAC
CTCCCTATCT
GTCCAGCCCC
TCCTGAAAGG
TCTCCCTCTG
CAAARTCAGGC
GAGAGAGTGG
AAGGAACAGA
CACTTTCTCA
TCTTTGTGGG

GCGGCCCTAG
CCTTTCAGAT
ACCCCGCTCT
AGATCCTAAG

GGGAGAGGGG
GGGAGAGAGA
CATCACTTTC
GAATCAACAT

AATGAGGGGC
TGGGGGATAG
CAACTTCACT
CTCCCGAGAA

CTTGCCACTT
TTCTCACCTG
GAGAGGCCAT
CTGGCTGGTC
ACCTGCTAGA
GTTTAGGGGA
GACCAGAAAC
TCATCACTGC
ACTTATGGGC

GCCCAGAGCT
GTACARACAA
CCAGAACTAG
CTTGGARAAC
GCAGARAATT
GGCACTTGCT
CCAGTCTCAG
TGACAATGTT
AAGAGGAGCG

CTGTGGGGCA
TATGCCAGCT
GAGGAAGCTG
AAGGGGATCT
CTTGAAATGT
AACTGTGAGG
AAGTGTTGAC
GGCCCTTTTC
TCCAGCCAGG
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TAGGAGTGTG
ACGTGCCTCA
TCCTCGGCCC
GGAGCAGAGA
GCTTCCACCC
CTGTTGGATC
TACCCTAGAC

TGGAGGTACA
TATTTGTCAC
CTTCATCCCA
CCTTTATAAG
CAGTCTCCCA
AGGGTGTAGT
TCTCCTACGG
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GTGGAAGGGC
CAGAGGGAAA
ATCAGCTTGG
GTAGTCCTGT
ACTCTGTCTT
TCACATTCAG
ATGTGAATCA

TTAGGGTACT
GACAGGACCT
ATCCACAGGA
TGCAGCTGGG
TGAACACTGC
ARAAGATCCCT
AGAGAACGTC

GGCAGAGTAT
TTCTTACCTT
AAGTCTTCCC
AGGAAGGATA
CCGTCATAGC
CTTACTTACA
CCCAGCTTTG

GACAGAAGTC
CAGTGAGGGT
TGGGAACAGA
GGGAGACTCT
CAGCCCTTTG
CTGTTCGCTT
GCATCCTCAA

GTATCCCCCG

AGRGCAGAAT

AGGGTAAGGA

GGAGGGGGCT
CATAGATTTG
CACTTAGAGG
TGGACGGCAG
CCGATGGGCA
GAAATTATTA
CAGGCAGGCT
CATACACAAG
AGGAAARCCAT
ATCCTGGATC
CAGTTTCCTC
GATTGAGTAT
TATGATAATT
TCTGTCTGGA
GAGTCCCCCA
ACACACAGCA
GTGGAGGGAG
CCTGCTTTTC
AGACCCAAGG
TGAGTCTGGC
CTTGCTGATT
CTGCCGACGG
GTTATGCACT
GGCAAARACA
TTCAGAGGGA
TGTTAGGTGT
TGAGATGGAT
ATCCCTGGGC
GGGGGAGCAT
GTGCTAGGAT

GTGGGGGTTG
CCCTGAAATA
CACGTGTGTT
CTGACTATTG
ATTTCTGTTG
TCTGATAATT
GAGCCTTTCA
GATGATTCAG
ATCTGAATCT
TGCCACTCTA
ATCTGAARAA
AGGTARAGTG
GTCCCAGTTT
CCCCAGGCCT
GGGAAGTGTC
AGAGCAGCTC
TGAAAAGGAG
TCTCTGTGTC
AGCTGGTGCT
CCCCCATTTA
ACATGGTAGT
CCAGATAATT
GGCCATARAAG
AGTGCATTGT
CCCATAATTG
CAGGCAGAAT
CAACACAGAT
CTGTGCTTCC
TCATAGTAGG
GGCATGAACT

CCAGCTGTGC
CACTGCCAAT
TGTACACATC
AGCAGGAGTG
TTTGGACTTC
ACARATACCA
AATCACTCAG
GAAGAAATGC
CTCTTTAGCA
TCTGTATCTT
TGARAGTGAT
TTCAGAACAG
GGGAGGTATG
GAGTGGGCTG
TAGTCAAAAC
CACCAATGGC
AGGGAGAGAG
CCTGTTACCC
TGATGATGCT
GTGTTGGGTG
TACTGTATCA
ATACGAGCAG
ATAATTACAG
GGAAATCTAC
CAGCTTTCAT
AGGACATAAG
CATTGTGTCA
TCTGGGAGGT
GCACCTTGGG
TGGTTCCTAC

TTGTTCATTA
ATTTCCTCCC
GCCCAGCACA
CCCCGTCTTT
AGTGTTGGGA
ATTCTTTTGT
CAACCAATTC
AATCCTGGGT
AAGGAACTCT
TAATGAATAA
TTTGGCCAAG
AATAGTATCT
TGCCGGGTGC
GGGGATGTCC
ACAAATTCCT
ACGAACCTTC
TTTCTTTTCA
ATTGGGAAGG
ATACTCACTG
GCCTGTGCAT
AGAGGGCACA
TTTTGCTCTC
CTATATCTGG
TGCAATTTTG
TTTTAATGCT
AATCTTACCA
GTTTCTGGGA
TCTGATTTCA
TTCTGGGAAG
CAGGGCTGTG
ATCTTTGGTC

FIG . 4CONT'D
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GAGAGGGGAG
ATGCTACAGG
CTGTCGGCCA
CATCTCTTTC
GATGAGGAGA
AATCTATGCA
ACAGGCAAGC
TACGGGGCCC
GAAATCTAAT
GAACAATGGC
GTACATATCC
CACAGGGTTG
ACAGTGCTGT
TAATGTTTCC
CACTTGGTAT
CGCCTTGACA
CTAGCTTCCA
CTCGTAATCA
GTCTCAAGGT
GAATTCCTGG
AAGAGCTATA
ATTAGATGGT
ATGACATACT
CTATAGTATT
TGTTTGTGCA
TTGAGGGAGC
GCTGGCATTT
TTCATGTGAA
AGGAGGAACT
TGTGTGTCTG
CACATGGGCC

AGGGGACTGG
TATTAAAGCT
AACACAAAGA
CTCTGGATCA
GAGGGGCTTC
AAAAGATGGA
ATTTGCCTCC
AGAAGGTAGT
GGGGATTAGC
CTGAATGTGA
TCCTGTGCTT
TGGTTTTGAG
GTGCCAATTT
CCTGACTGGC
GCGAGTGTAA
CTGTCTTCCC
AAGAATTGGG
TGGAGAGCCT
GGCACGCCCA
GACCAGAGAC
ATAACTGTAA
TATTTCAGTC
CTGCTCCAGC
TTATACAAAT
TCCAGGCTCT
ATTCCCAACC
AAAGATTAGA
ACTGTAAGTA
GGATAAGGCA
GCTCATGGTG
CCACTGGCCA



33901
33961
34021
34081
34141
34201
34261
34321
34381
34441
34501
34561
34621
34681
34741
34801
34861
34921
34981
35041
35101
35161
35221
35281
35341
35401
35461
35521
35581
35641
35701
35761
35821
35881
35941
36001
36061
36121
36181

TGCACACAGG
CTAGGAGAGT
TCTTTCCTCT
GGGACTTTTT
TTTGTCCTCA
TCCCAATCCC

TGTGTAGAGT
TCCATCCTCA
CTCACAGACG
TACAGGATAT
GTACTCCACT
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AATGTAAATA
GGCCCARAGC
CCTCTCCCCT
AAGATGTGAT
TCCGGACTCC

TGGCAGCTGG
CTGGAGGGCA
TCTCTCCTGC

GAAGGTGCAA
GGCTGAGGGT
TGCCACAGCA

TTCAGTGTTT
TGGACTGCAT

TTTTTTGTTT
TAGGAAGACC

GTACCTGCGG
CARGACTTGT
GGTTTTCAGT
TGTTTTGTTT
TCTTTCCCTG

CAGGTGCGCA

CGCTCCTGTT

ACCCTTTCTC

TTCCCTGTTC

TTGTAACATT

CTTGTGCTTT

GACTCCTTCT

CCATCTTTTC

TACCTGACCC

TGGTGTGGAA

ACTGCATAGT

GARATATCCCC

AACCCCAATG

GGCATTGACT

GTAGAATACC

CTAGAGTTCC

TGTAGTGTCC

TACATTAAAA

ATATAATGTC

TCTCTCTATT

CCTCAACAAT

AAAGGATTTT

TGATGTGGTG
AGCTACATGG
ACTTTACATA
ACGATGAGTA
CTAACACACA
TGGCTCACGC
GAGGTCGAGA
TAGCCAGGCA
ATCGTTTGAA
CCTGGGCAAC
TAAAAAAAGA
TCTGGGAGAT
AGGCTGTCCG
GTCTCCAAAT
CACAGAGTTT
TGGGATGTGG
CGTTARCTGG
AGTGCCTGTT
TACATGTGGT
GCCATCCTAA
ATCTTAGCGT
ACATAGATTT
GTCCTTTCAT
TGACAGCTGT
TCAGCTTTAT
GTGAGTCATC
TTTTGCAGAG
GACTTGGTGG
TTAAGTGCAG
AGAAAARAART

TGTGTGTTTA
TAARATACACA
TCTTTTTGTA
TCAGATTTAT
AAGATTTTTA
CTGTAATCCC
CCAGCCTGAC
TGGTGGCGCA
CCCAGGAGGC
AAGAGCAAAA
AAARAGAAARA
ATTCATTCCT
GAGACCCAGC
GCTGAGCCTG
ACAGTTTAGC
ACAGGGAAGT
CTGCCTTAGT
ACCAGCTCCT
ATGCATGGGT
GGGGGGTTCT
GGTACAGGGG
CCCAAGGCAG
TCTAGTGAAA
ATAGTGGGGG
AGCCAGAGGT
TCTTTGACTT
TCTAGGGGCT
GAGTTAGGCT
AAAGATTGCT
GAAGACAAAT

CTTGTTTGGT
CATACTTATG
TATATCTATT
TTAGTGATTA
CAGACCAGTT
AGCACTTTGG
CAACATGGTG
TGCCTGTAAT
AGGGGTTGCA
AACTCCGTCT
GAAAAARAAT
GAATCTGACC
CACAGAGGAG
GGTTCTGTGA
AGGGCTGTGG
TACTACCGAG
TATTATAAAG
GCAGCTCTGA
ATGGATGTCT
GTACCCTAAT
CCTTTGTTAT
TGTAAGGACA
ATTCTATCTT
GCGGGGAAAG
CAARGAATGC
TTCAAAATTA
TTCTCTGGGT
TATAGGCTGA
CTCTAGTGGG
GTTAAGTTAG

TGGTGGGTTT
ATACACACAC
TCCTGAACAG
AAATAAATAC
TTAGATAARG
GAGGCCGAGG
AAACCCCTTC
TCCAGCTACT
GTGAGCCGAG
CAAAACAAAA
ATTCAGAATG
CTACTTAATT
GACAAATCTA
CAGATCCTGG
ACAAGCAAAC
GCCAAGARRAG
GGAAARCATT
CTTAACAGTC
TTTACTAATC
GGAACAGCCA
GCCCCTGAAT
GGGCCACAGA
CCTACAGCCT
GAGGGAATAC
CCCCACCCCa
TCTATCTATA
CATGAAAGCT
GATGAGACAA
ACTGACARAA
ATTCCTGTGT
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TTCTGTTCCT
TTCATATTTA
TGCCTTACAC
ACGAATTTGG
AAAARAACAGG
CGGGTGGATC
TCTACTAARARA
TGGGAGGCTG
ATCACGCCAC
CAAACAAACA
ACTTGTATTA
AGAGAAGGAG
TGACCCTATA
GGATGAAATG
AGAACTTGAT
AGAGGAGCAG
TATCTCCCAC
CCCAGAATGT
TATGATGTCA
GTGAAATCCT
TGCACTGATA
GCCAGAGGCC
GACTTGGGGC
TCACCCTAGT
GAGCCTAGAC
GGGCTTAAAA
ACAAGAGTTG
TTGCTTTGCA
ATTGCAGTAC
TTGTACTTGA

TGCATATGAA
TGACTCCTCC
AATGTAAATA
AGTGCTTTGC
AAGATGGTTT
CCGGGCCCGG
ACGAGGTCAG
ATACRAAAAT
AGGCAGGAGA
TGCACTCCAG
AAAAAAACAA
CTAGGATGGG
GTGGGGATCA
CAATTTTTTT
ATGACTCATA
CCAGCTAGGA
ATATCTTCAC
TCCTCTCTAA
GTARGGCACT
ACTATCACCC
CAGGCTCCTT
ARAACATCAAC
ACTTCCTGCA
CACTTTGGAR
ATTACTTATG
CCTTTTTCCA
CTGGGGACAC
GTTCTGCTCA
AGTAGGAARCA
TGGGGACTCC
AGAATGTGTG



36241
36301
36361
36421
36481
36541
36601
36661
36721
36781
36841
36901
36961
37021
37081
37141
37201
37261
37321
37381
37441
37501
37561
37621

AAGGGATCCT
CACAAGACCT
TATTGTGACT
ACCTGCGTCT
ATGGCTGGGG
CCTCTGTCTC
AGGGAGACTC
CAACCTCTAA
AGAACAGTTC
ATTTGGTATA
AGGACACACA
CTTAGATCTG
ACTGAATCCT
CAGTGACTGG
TCCTCTGTAC
TGGGTGGGGC
TGAAAAGATG
GGGAGGGCAG
TTCTTCATTT
TAGTAGCGGT
CACTTATTGT
CACAGATCCC
AATCTTACAA
TGTGAGCGTA

GACCCTCCCT
TGACTAAATT
ATATGGTGAT
TTTGGATGAT
CAGTTGGTTA
CAGAGTCATG
AGTCACCTTG
GTGACCCTTT
TATGGCTGTT
GTGCTTGCTT
ATCTCCCAAA
TTGGCAACAT
ACCATGCGCC
GATGGGATGG
TGAGGGAGGG
AGGCAGTGTA
ATTTGGGAGA
GCTTCAGGAA
GGCCACCTAG
CTAGCCCTCA
GCCAGGAAGT
TGCCTTCAGG
CATTTTGTAA
GAACAGGGGA
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TTCCTGTTGT
CCTGGCCCTT
TTACTTTAAA
TTGTTTTCAT
GAAAGACTGT
CTGGAGGTCT
CACAACTGTG
CACTAGATGG
TTTGTATCTC
TCAGTATAGT
TTCATCAAGA
TCAGTGTGTC
TGTCCTGGGA
GAGAGAGGAT
AGGGCGACAT
GGTGGTTTTC
AGGGTGGGGA
GCAGGCCTGG
ATGGAAGGAG
AGTGCTCCTT
GTGGTAAGGG
ARGCCCACAG
AATGCCCATA
GGTGAAGAGA

ARAACAGTTG
TCTTCTCCAT
AAGACTTCAG
GTGAAGTTTA
ATAGGCCCAG
GGACCTGCTG
AGAGCTGGGC
TAAAGTGAGA
CTGGCTAACA
CTGCCACCAG
GAATGGACAA
CCTTCCTTTC
GTTTGTCCTT
GAAACTGAAG
GACGAAGACT
GTTTGATGAC
GGAAGAGTGA
GGTGCCAAAG
GGACAGCAGT
CATTCATTCA
TCAGTGTGGA
CCTAGTGGAG
GTAGATGTTC
GTTTGGATAG

FIG. 4conmo
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ATGCCTAAAG
TTAACTTTGT
TATAAGTGGT
TTGGGGTCAA
GCCCTTGCAA
GCTGTGTGAT
CTGCCACTGA
TGCCTCATCC
AATGTTACAT
TTAATGAGGT
TTGCTGARATG
CACTTATCCA
GGCTGCAAGC
GGTCTTGGAG
TCTAATGTCT
AATTCTTGGG
TCGAGTTCTA
TACAGTGAGA
GGATTATCAG
AGCAGGCTTA
CCTGCGGCCG
GAGATATATA
TGAGGAGAAG
G

AGATCTGGTC
ATATGTTTGT
ATATACTTTC
CCCTCCAGAG
GCCCAGCAGC
ATTCCACTTT
AACATTGTGT
CCAAACTATA
GTTTGGCAGC
TGTGGAARGG
GCCAAACTGG
TCAAGGAATT
TATTTTCAGG
CCTAAGAGCT
TTGGTGGTGG
CAGAAGCATT
CACAGAGTTG
TCCGGTGACT
AAGGGTCCAG
ATGTATTAAG
TGTGCAAAGC
GTAATCARAC
CTTTTGGAAC
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FIG. 5

QUANTITATIVE PCR OF THE COMPLETE HUMAN NEUROKININ 8 PRECURSOR
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FIG. 6

HIGH PRESSURE LIQUID CHROMOTOGRAPHY (HPLC) OF NEUROKININ B
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FIG. 7

CARDIOVASCULAR EFFECTS OF NKB IN CONCIOUS RATS
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FIG. 8

LOCALISATION OF NEUROKININ B mRNA EXPRESSION
IN VERTICAL SECTIONS OF THE PLACENTA

b
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EREHR(GF) B A 2 B kb Bl &
NSNS EP1229965B1 F(ag)H 2005-07-20
HiFs EP2000974680 RiFH 2000-11-10
FRIBBEF)ACGE) BT KF
BE(EFR)AGE) BTAR%E
HABRBEINAE) ETAZE
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LOWRY PHILLIP
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RHETESNEHZHMB , HEERERBRNFERSHERELANS
MmERKERFRNGZE , URATZEENEANE. CRHETHESE
YRR EZNLE | URAGBHERNARYR,

1 5 10 15

Gln Ser Phe Gly Ala Val Cys Lys Glu Pro Gln Glu Glu Val Val Pro
20 25 30

Gly Gly Gly Arg Ser Lys Arg Asp Pro Asp Leu Tyr Gln Leu Leu Gln
35 40 45
Arg Leu Phe Lys Ser His Ser Ser Leu Glu Gly Leu Leu Lys Ala Leu
50 55 60

Ser Gln Ala Ser Thr Asp Pro lys Glu Ser Thr Ser Pro Glu Lys Arg
65 70 75 80

Asp Met His Asp Phe Phe Val Gly Leu Met Gly Lys Arg Ser Val Gln
85 90 95

Pro Asp Ser Pro Thr Asp Val Asn Gln Glu Asn Val Pro Ser Phe Gly
100 105

Ile Leu Lys Tyr Pro Pro Arg Ala Glu
115 120
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