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1 TTCCAAGCTGGTTTTGAAGTCGCGGCAGCTGTTCCTGGGACGTCCGGTTG

51 -ACCGCGCGTCTGCTGCAGAGACCATGTCTGCCGACGGGGCAGAGGCTGAT
101-GGCAGCACCCAGGTGACAGTGGAAGAACCGGTACAGCAGCCCAGTGTGGT
151-GGACCGTGTGGCCAGCATGCCTCTGATCAGCTCCACCTGCGACATGGTGT
201-CCGCAGCCTATGCCTCCACCAAGGAGAGCTACCCGCACATCAAGACTGTC
251-TGCGACGCAGCAGAGAAGGGAGTGAGGACCCTCACGGCGGCTGCTGTCAG
301-CGGGGCTCAGCCGATCCTCTCCAAGCTGGAGCCCCAGATTGCATCAGCCA
351-GCGAATACGCCCACAGGGGGCTGGACAAGTTGGAGGAGAACCTCCCCATC
201-CTGCAGCAGCCCACGGAGAAGGTCCTGGCGGACACCAAGGAGCTTGTGTC
451-GTCTAAGGTGTCGGGGGCCCAAGAGATGGTGTCTAGCGCCAABBACACGEG
501-TGGCCACCCAATTGTCGGAGGCGGTGGACGCGACCCGCEGTGCTGTGEAG
551-AGCGGCGTGGACAAGACAAAGTCCGTAGTGACCGGCGGCGTCCAATCGGT
601-CATGGGCTCCCOCTTGGGCCAGATGGTGTTGAGTGGGGTCGACACGGTGC
651-TGGGGAAGTCGBAGGAGTGGGCGGACAACCACCTGCCCCTTACGGATECC
701-CAACTGGCCCGCATCGCCACATCCCTGGATGGCTTCGACGTCGCGTCCET
751-GCAGCAGCAGCGGCAGGAACAGAGCTACTTCGTACGTCTGGGCTCCCTGT
801-CGGAGAGGCTGCOBCAGCACGCCTATGAGCACTCGCTGGGCAAGCTTCGA
851-GCCACCAAGCAGAGGGCACAGGAGGCTCTGCTGCAGCTGTCGCAGGCCCT
901-AAGCCTGATGGAAACTGTCAAGCAAGGCGTTGATCAGAAGCTGGTGGAAG
951-CCAGGAGAAGCTGCACCAGATGTGGCTCAGCTGGAACCAGAAGCAGCTC
1001-CAGGGCCCCGAGAAGGAGCCGCCCAAGCCAGAGCAGGTCGAGTCCCGGGC
1051-GCTCACCATGTTCCGGGACATTGCCCAGCAACTGCAGGCCACCTGTACCT
1101-CCCTGGGGTCCAGCATTCAGGGCCTCCCCACCAATGTGAAGGACCAGGTG
1151-CAGCAGGCCCGCCGCCAGGTGGAGGACCTCCAGGCCACGTTTTCCAGCAT
1201-CCACTCCTTCCAGGACCTGTCCAGCAGCATTCTGGCCCAGAGCCGTGAGC
1251-GTGTCGCCAGCGCCCBCGAGGCCCTGGACCACATGGTGGAATATGTGGCC
1301-CAGAACACACCTGTCACGTGGCTCGTGGGACCCTTTGCCCCTGGAATCAC
1351-TGAGAAAGCCCCGGAGGAGAAGAAGTAGGGGBAGAGBAGAGGACTCAGEG
1401-GGCCCCGTCTCTATAATGCAGCTGTGCTCTGGAGTCCTCAACCCGGGGE
1451-CATTTCAAACTTATTTTCTAGCCACTCCTCCCAGCTCTTCTGTGCTGTCC
1501-ACTTGGGAAGCTAAGGCTCTCAAAACGGGCATCACCCAGTTGACCCATCT
1551-CTCAGCCTCTCTGAGCTTGGAAGAAGCCTGTTCTGAGCCTCACCCTATCA
1601-GTCAGTAGAGAGAGATGTCCAGAAAAAATATCTTTCAGGAAAGTTCTCCC
1651-CTGCAGAATTTTTTTTCCTTGTTAAATATCAGGAATATAGGCCGGGTGCG
1701-GTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGCTGAGGCGGGCGGAA
1751-CACCTGAGGTCAGGTGTTCGAGACCAGCCAGGCCAACATGGTGAAACCCC
1801-GTCTCTACTAAAAATACAAAAAAAAATGAGCCGGGCATGGTAGCAGGTGT
1851-CTGTTATCCCAGTTAGGAGGCTGAGGCAAGAGAATCTCTTGAACCTGAGA
1901-GGCGGAGGTTGCAGTGAGCCAAGATCGCGCCATTGCACTCCAGCCTGGGG
1951-GACAAGAGTGAGACTTAGTCTCAAAAAAAAAAAAAAAGAAAAAAAAATCA
2001-GGGATATAGTTCATATCCCACTTCTTTGTTTACACCGATGTCCCTGAATA
2051-TCAGCCTGTAGCTAATGGACTTGGGATTTCTGGTCTAAGTGGGCCTCCTG
2101-GGGATGGGGTGGTACACTGAGCTTCTGAGCCTCATTGTAGAGTAGAAAGG
2151.TACTGGGGCCTGTGTGGTAAGCCTTGTTGAAATGCTCTGGTATTCAGTAT
2201-TGCCTTAATAAACTTCACCCACAACTGCATACAGGCAAAAA
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1 -TTCCAAGCTGGTTTTGAAGTCGCGGCAGCTGTTCCTGGGACGTCCGGTIG

51 -ACCGCGCGTCTGCTGCAGAGACCATGTCTGCCGACGGGGCAGAGGCTGAT
101-GGCAGCACCCAGGTGACAGTGGAAGAACCGGTACAGCAGCCCAGTGTGGT
151-GGACCGTGTGGCCAGCATGCCTCTGATCAGCTCCACCTGCGACATGGTGT
201-CCGCAGCCTATGCCTCCACCAAGGAGAGCTACCCGCACATCAAGACTGTC
251-TGCGACGCAGCAGAGAAGGGAGTGAGGACCCTCACGGCGGCTGCTGTCAG
301-CGGGGCTCAGCCGATCCTCTCCAAGCTGGAGCCCCAGATTGCATCAGCCA
351-GCGAATACGCCCACAGGGGGCTGGACAAGTTGGAGGAGAACCTCCCCATC
401-CTGCAGCAGCCCACGGAGAAGGTCCTGGCGGACACCAAGGAGCTTGTGTC
£51-GTCTAAGGTGTCGGGGGCCCAAGAGATGGTGTCTAGCGCCAAGGACACGE
501-TGGCCACCCAATTGTCGGAGGCGGTGGACGCGACCCGCGGTGCTGTGEAG
551-AGCGGCGTGGACAAGACAAAGTCCGTAGTGACCGGCGGCGTCCAATCGGT
601-CATGGGCTCCCGCTTGGGCCAGATGGTGTTGAGTGGGGTCGACACGGTGC
651-TGGGGAAGTCGGAGGAGTGGGCGGACAACCACCTGCCCCTTACGGATGCC
701-GAACTGGCCCGCATCGCCACATCCCTGGATGGCTTCGACGTCGCGTCCGT
751-GCAGCAGCAGCGGCAGGAACAGAGCTACTTCGTACGTCTGGGCTCCCTGT
801-CGGAGAGGCTGCGGCAGCACGCCTATGAGCACTCGCTGCGGCAAGCTTCGA
851-GCCACCAAGCAGAGGGCACAGGAGGCTCTGCTGCAGCTGTCGCAGGCCCT
'901-AAGCCTGATGGAAACTGTCAAGCAAGGCGTTGATCAGAAGCTGGTGGAAG
951-CCAGGAGAAGCTGCACCAGATGTGGCTCAGCTGGAACCAGAAGCAGCTC
1001-CAGGGCCCCGAGAAGGAGCCGCCCAAGCCAGAGCAGGTCGAGTCCCGGGE
1051-GCTCACCATGTTCCGGGACATTGCCCAGCAACTGCAGGCCACCTGTACCT
1101-CCCTGGGGTCCAGCATTCAGGGCCTCCCCACCAATGTGAAGGACCAGGTG
1161-CAGCAGGCCCGCCGCCAGGTGGAGGACCTCCAGGCCACGTTTTCCAGCAT
1201-CCACTCCTTCCAGGACCTGTCCAGCAGCATTCTGGCCCAGAGCCGTGAGC
1251-GTGTCGCCAGCGCCCGCGAGGCCCTGGACCACATGGTGGAATATGTGGCC
1301-CAGAACACACCTGTCACGTGGCTCGTGGGACCCTTTGCCCCTGGAATCAC
1351-TGAGAAAGCCCCGGAGGAGAAGAAGTAGGGGGAGAGGAGAGGACTCAGCG
1401-GGCCCCGTCTCTATAATGCAGCTGTGCTCTGGAGTCCTCAACCCGGGGC
1451-CATTTCAAACTTATTTTCTAGCCACTCCTCCCAGCTCTTCTGTGCTGTCC
1501-ACTTGGGAAGCTAAGGCTCTCAAAACGGGCATCACCCAGTTGACCCATCT
1551-CTCAGCCTCTCTGAGCTTGGAAGAAGCCTGTTCTGAGCCTCACCCTATCA
1601-GTCAGTAGAGAGAGATGTCCAGAAAAAATATCTTTCAGGAAAGTTCTCCC
1651-CTGCAGAATTTTTTTTCCTTGTTAAATATCAGGAATATAGGCCGGGTGCG
1701-GTGGCTCACACCTGTAATCCCAGCACTTTGGGAGGCTGAGGCGGGCGGAA
1751-CACCTGAGGTCAGGTGTTCGAGACCAGCCAGGCCAACATGGTGAAACCCC
1801-GTCTCTACTAAAAATACAAAAAAAAATGAGCCGGGCATGGTAGCAGGTGT
1851-CTGTTATCCCAGTTAGGAGGCTGAGGCAAGAGAATCTCTTGAACCTGAGA
1901-GGCGGAGGTTGCAGTGAGCCAAGATCGCGCCATTGCACTCCAGCCTGGGE
1951-GACAAGAGTGAGACTTAGTCTCAAAAAAAAAAAAAAAGAAAAAAAAAT CA
2001-GGGATATAGTTCATATCCCACTTCTTTGTTTACACCGATGTCCCTGAATA
2051-TCAGCCTGTAGCTAATGGACTTGGGATTTCTGGTCTAAGTGGGCCTCCTG
2101-GGGATGGGGTGGTACACTGAGCTTCTGAGCCTCATTGTAGAGTAGAAAGEG
2151-TACTGGGGCCTGTGTGGTAAGCCTTGTTGAAATGCTCTGGTATTCAGTAT
2201-TGCCTTAATAAACTTCACCCACAACTGCATACAGGCAAAAA

Figure 1
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1 -MSADGAEADGSTQVTVEEPVQQPSVVDRVASMPLISSTCDMVSAAYASTK
51- ESYPHIKTVCDAAEKGVRTLTAAAVSGAQPILSKLEPQIASASEYAHRGL

101- DKLEENLPILQQPTEKVLADTKELVSSKVSGAQEMVSSAKDTVATQ LSEA
151- VDATRGAVQSGVDKTKSWTGGVQSVMGSRLGQMVLSGVDTVLG KSEEWA
201- DNHLPLTDAELARIATSLDGFDVASVQQQRQEQSYFVRLGSLSERLRQHA
251- YEHSLGKLRATKQRAQEALLQLSQALSLMETVKQGVDQKLVEGQEKLHQM
301- WLSWNQKQLQGPEKEPPKPEQVESRALTMFRDIAQQLQATCTSLGSSIQG
351- LPTNVKDQVQQARRQVEDLQATFSSIHSFQDLSSSILAQSRERVASAREA
401- LDHMVEYVAQNTPVTWLVGPFAPGITEKAPEEKK

Figure 2

Figure 3A Figure 3B
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NOVEL METHOD FOR DIAGNOSING
PREGNANCY-RELATED COMPLICATIONS

FIELD OF THE INVENTION

[0001] This invention relates to a method for diagnosing
pregnancy-related complications in a pregnant woman.

BACKGROUND OF THE INVENTION

[0002] The goal of pregnancy management is the delivery
of a mature, healthy infant, without encountering complica-
tions which can adversely affect the well being of both the
mother and the newborn. A significant percentage of preg-
nancies are affected by various disorders. Among them are
preterm delivery, intrauterine growth retardation and preec-
lampsia. These complications negatively impact the outcome
of affected pregnancies, at enormous cost both to the patients
as well as to the health system.

[0003] Pregnancy-related proteins are proteins produced
during pregnancy by either the mother, the fetus or the
fetoplacental unit. In certain cases, some of these proteins
may be used to monitor the intactness of the pregnancy. For
example, U.S. Pat. No. 5,198,366 describes a RIA for detect-
ing Placental Protein 13 (PP13) as a diagnostic tool for preg-
nancy-related complications.

[0004] Bohn, H. (1983) Oncodev. Biol. Med. 4:343-350
describes the isolation and physico-chemical characteriza-
tion of a soluble placental protein named Placental Protein 17
(PP17). PP17 was not observable in any fetal or adult organ
extracts other than placenta.

[0005] Than, N.G., etal (1998) Eur. J. Bioch. 258:752-757
describes the cloning and sequence analysis of cDNAs encod-
ing human PP17 variants. Monospecific anti-PP17 rabbit
serum was used to detect four PP17 immunoreactive proteins
in term placental tissue extract: (1) PP17a (31500 kDa); (2)
PP17b (43000 kDa); (3) PP17¢c (60900 kDa); and (4) PP17d
(74,000 kDa). PP17¢ was found to be a dimmer. An elevation
in serum levels of PP17 variants during healthy pregnancy
was noted.

[0006] Than, N. G., et al (1999) Tumor Biol. 20:184-192
describes the isolation of ¢cDNAs encoding PP17a from a
human placental cDNA library. The PP17 protein was found
to have sequence homology with adipophilin and the mouse
adipose differentiation-related protein. PP17b was found to
be identical with the protein Tail Interacting Protein 47
(TTP47), and to be involved in apoptotic and differentiation
processes of human epithelial cervical carcinoma cells (Than,
N. G., etal (2003) Eur. J. Bioch. 270:1176-1188).

[0007] The full consensus nucleotide sequence of PP17b is
found under the gene bank accession number NM 005817 as
presented in FIG. 1, and the amino acid sequence of PP17b is
found under the NCBI protein accession number NP 005808
as presented in FIG. 2. The wild type PP17b is composed of
434 amino acids.

[0008] The entire contents of all of the above references are
hereby incorporated by reference.

SUMMARY OF THE INVENTION

[0009] In one aspect, the present invention provides a
method for diagnosing pregnancy-related complications in a
pregnant woman comprising: (a) determining the level of
Placental Protein 17 (PP17) in a bodily substance obtained
from said pregnant woman; and (b) comparing the deter-
mined level of PP17 to a standard level of PP17, a significant
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modification in the level of PP17 indicating the existence of a
pregnancy-related complication in said pregnant woman.
[0010] The following are further embodiments of the
invention:

[0011] The method of the invention wherein the bodily
substance is selected from placental tissue and body
fluids from maternal blood, maternal saliva, maternal
urine, amniotic fluid, umbilical cord blood and chorionic

[0012] The method of the invention wherein the level of
PP17 is determined by measuring the level of PP17
DNA.

[0013] The method of the invention wherein the DNA is
cDNA.
[0014] The method of the invention wherein the level of

PP17 is determined by measuring the level of PP17
RNA.

[0015] The method of the invention wherein the PP17
mRNA expression level is measured.

[0016] The method of the invention wherein the level of
PP 17 is determined by measuring the level of PP17
protein.

[0017] The method of the invention wherein the level of
PP17 protein is determined using an immunoassay.

[0018] The method of the invention wherein the preg-
nancy-related complication is preeclampsia.

[0019] The method of the invention combined with at
least one additional method for diagnosing pregnancy-
related complications in a pregnant woman.

[0020] AKkit for diagnosing pregnancy-related complica-
tions in a pregnant woman comprising:

[0021] a first antibody which specifically binds to PP
17,

[0022] a second antibody which specifically binds to
PP 17 linked to a signal-generating molecule; and

[0023] PP17 standard solutions.

[0024] AKit for diagnosing pregnancy-related complica-

tions in a pregnant woman comprising:

[0025] specific PP17 primers; and

[0026] positive and negative cDNA controls.
[0027] In the context of the present specification, the term
“PP17” includes all variants of PP17, including PP17a,
PP17¢, PP17d, and in particular PP17b.
[0028] A “standard level of PP17” is defined as the level of
PP17 in the corresponding tissues of a healthy pregnant
woman who delivered a healthy baby in term (=normal preg-
nant woman). The standard level may be based on the level of
PP17 from a previous healthy pregnancy of the same woman.
Preferably, the level of PP17 is measured at a corresponding
stage of the pregnancy (e.g. 1" trimester, 24” week, etc.). At
times, the terms “standard level” and “normal level” are used
interchangeably.
[0029] The level of PP17 can vary as a function of time
(gestational weeks), as a function of the genetic and physical
characteristics of the woman such as body mass index, mater-
nal age, ethnicity, and parity, and as a function of the identity
of the bodily substance measured. Therefore, when compar-
ing a measured PP17 value from a patient to the standard level
of PP17, these parameters should be taken into account. At
times, the measured PP17 value will be normalized in order to
compare it to the corresponding standard level of PP17.
[0030] Pregnancy-related complications include all of the
various types of diseases and disorders which may affect a
pregnant woman as a result of her pregnancy, as listed, for
example, in the Merck Manual (e.g. Chapters 252 and 253 in
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the 17™ edition (1999)). In particular, the term refers to preec-
lampsia. In the present specification, the term “preeclampsia”
(PE) includes all types of the disease, including mild, severe,
early onset, late onset, PE complicated by intrauterine growth
restriction (IUGR), and HELLP (hemolysis, elevated liver
enzymes and low platelet count), unless specifically indicated
otherwise.

[0031] A bodily substance may include any fetal or adult
tissue which contains PP17 (see for example No. 2202122
[Mannose-6-phosphate receptor binding protein-1=PP17] as
tested and published by GNF—Genome Institute of Novartis
Research Foundation). PP17 is particularly abundant in the
following tissues: adipocyte, bronchial epithelial cells, PB-
BDCA4+ dendritic cells, BM CD34+, placenta, prostate, tes-
tis, 721-B-Lymphoblasts, PB-CD14-Monocyte, cardiomyo-
cytes, smooth muscles, BM-CD33+myeloid, thymus and
thyroid. In particular, the term includes placental tissue and
body fluids from maternal blood, maternal saliva, maternal
urine, amniotic fluid, umbilical cord blood and chorionic villi.
[0032] In the present invention, the term “determining”
includes both qualitative as well as quantitative determina-
tions. The method of the invention may determine the current
presence of the disease in the woman, and/or a predisposition
of the woman to the disease.

[0033] The term “significant” as in a “significant increase”
between standards and samples, is defined, in cases of a
qualitative comparison, as a difference of 20% or more, pref-
erably 30% or more, more preferably 40% or more, most
preferably 50% or more, between the measured values of the
standard and the sample, all other parameters, remaining the
same. For a quantitative comparison, it is defined as a statis-
tical difference between standards and samples with P<0.05,
preferably P<0.001 or lower for the comparison of the differ-
ences.

[0034] Theterm “modification” means a significant change
in the determined level of PP17 from the standard level. The
change may be either an increase or a decrease in the level of
PP17. In one embodiment, the modification is an increase.
[0035] PP17 may be obtained from a pregnant woman in a
number of ways. Non-limiting examples include:

[0036] a purified preparation from body fluids, particu-
larly amniotic fluid,

[0037] PP17-encoding DNA isolated from human pla-
centa and expressed in host cells or in a cell-free prepa-
ration;

[0038] after purification from the placenta or other tissue
sources, or from maternal placenta derived primary cul-
tures or immortalized cell lines;

[0039] by chorionic villous sampling (CVS) or their
derived placenta tissue cultures or cultured trophoblasts;
and

[0040] from miscarriage or abortion tissues.

[0041] The level of PP17 may be determined by various
techniques. For example, PP17 mRNA expression may be
determined or PP17 protein levels may be measured.

[0042] In order to measure PP17 mRNA expression levels,
quantitative real time PCR and/or normal PCR assays may be
used. Such assays and diagnostic kits for carrying out such
assays are further aspects of the invention. The steps of the
assay may include the following;

[0043] RNA preparation;

[0044] generation of cDNA,;

[0045] amplification of PP17 cDNA by specific primers;
and
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[0046] quantification of the PP17 level as compared to a
reference gene.

[0047] Inoneembodiment, the invention provides a kit for

diagnosing pregnancy-related complications in a pregnant
woman comprising:

[0048] (a) specific PP17 primers; and
[0049] (b) positive and negative cDNA controls.
[0050] Examples of positive and negative cDNA controls

may be placenta tissue and brain tissue, e.g. globus palidus
nuclei, respectively.

[0051] Additional optional components which may be
included in the kit include:

[0052] (c) Reverse transcriptase;

[0053] (d) sFree DNTP;

[0054] (e) TAQ Polymerase.

[0055] Inorderto measure PP17 protein levels, immunoas-

says such as dot blot, Western blot and enzyme immunoas-
says may be used. Such assays and diagnostic kits for carry-
ing out such assays are further aspects of the invention. In one
non-limiting example, the assay may include the following
components:

[0056] monospecific polyclonal or monoclonal first anti-
PP17 antibodies coupled to a solid phase support;

[0057] a PP17 standard (either recombinant PP17 or
native PP17 purified by biochemical procedures);

[0058] a second polyclonal or monoclonal anti-PP17
coupled to a ligand (e.g. biotin); and

[0059] acorresponding ligand (e.g. avidin, strepavidin or
any other avidin derivate) coupled to a signal-generating
molecule (e.g. HRP, AP-etc.).

[0060] The detection of the signal could be colorimetric,
chemiluminescent, delphia or other platforms.
[0061] The steps of the assay may include the following:

[0062] coupling first anti-PP17 antibodies to a solid
phase support;

[0063] incubating the sample containing PP17 or a con-
trol with the support;

[0064] adding a second polyclonal or monoclonal anti-
PP17 coupled to a ligand,

[0065] adding the corresponding ligand coupled to a sig-
nal-generating molecule;

[0066] measuring the signal produced by the signal-gen-
erating molecule as compared to the signal generated by
the control.

[0067] Thus, in another embodiment, the invention pro-
vides a kit for diagnosing pregnancy-related complications in
a pregnant woman comprising:

[0068] (a) an antibody which specifically binds to PP17;
[0069] (b) a second antibody linked to a signal-generating
molecule; and

[0070] (c) PP17 standard solutions.

BRIEF DESCRIPTION OF. THE DRAWINGS

[0071] In order to understand the invention and to see how
it may be carried out in practice, embodiments will now be
described, by way of non-limiting example only, with refer-
ence to the accompanying drawings, in which:

[0072] FIG. 1 shows the complete nucleotide sequence of
PP17b (Accession no. NM 005817). The first ATG and the
termination codon (TAG) are underlined (SEQ ID NO:1);
[0073] FIG. 2 shows the amino-acid sequence of PP17b
(SEQID NO:2j;
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[0074] FIG. 3 shows an SDS-PAGE Code stained gel (A)
and a Western blot gel (B) illustrating PP17 expression in the
absence (=) and presence (+) of d-isopropyl-f-D-thiogalac-
toside (IPTG);

[0075] FIG. 4 shows SDS-PAGE gels illustrating PP17
expression and purification. Generation of recombinant PP17
is based on cloning of the PP17 gene in a pQE30 expression
vector, with a 6-His-tag. Escherichia Coli strain M15
(pREP4) were used as a host cell, transformed in PP17 cloned
in a pQE30 vector. The rPP17 was induced by a special
induction medium including IPTG, followed by protein puri-
fication by Ni-NTA agarose. Bound rPP17 was eluted from
the agarose with Imadizole. Samples from each step of puri-
fication were analyzed by SDS-PAGE;

Gel lane FIG. 4A FIG. 4B

1 Molecular weight markers
2 Supernatant (original)
3 Pellet (original) Flution 6
4 Flow through Flution 7
5 Wash Elution 8
6 Elution 1 Elution 9
7 Elution 2 Elution 10
8 Elution 3 Elution 11
9 Elution 4

10 Elution 5

[0076] FIG. 5 shows photographs of a PCR gel of PP17

in-term placentas taken from healthy and diseased women as
compared to a reference protein (tyrosine 3-monooxygenase/
tryptophan  5-monooxygenase activation protein, zeta
polypeptide=YWHAZ); and

[0077] FIG. 6 is a log 2 scale relative expression ratio plot
of PP17 gene in PE (A) and HELLP (B) patients as compared
to normal control (normal placenta).

DETAILED DESCRIPTION OF EMBODIMENTS
Materials and Methods

[0078] Cohort: Patients delivered at the Bnai-Zion Hospi-
tal, Haifa, Israel, and at the Wolfson Medical Center, Holon,
Israel, were recruited to the study after signing an informed
consent, and their placenta were collected after delivery. The
cohort was comprised of 9 preeclamptic (PE) patients deliv-
ered before 37 weeks (1 before 34 weeks), 3 HELLP patients
delivered before 37 (1 delivered before 34 weeks), 5 preterm
delivery (PTD) patients delivered before 37 weeks (3 before
34 weeks) and 9 normal pregnant women delivered at term
(>37 weeks). Preeclampsia was diagnosed according to
hypertension of 140 (systolic) or 90 (diastolic) mmHg devel-
oped after 20 weeks of gestation in women who were normo-
tensive before and accompanied by proteinuria of 2+in a
dipstick or 300 mg/dL at 24 hr collection in women with no
protein in the urine before pregnancy. HELLP was diagnosed
as preeclampsia plus two of the following a-c: a) hemolysis
(lactic dehydrogenase>600 IU/l, or serum bilirubin>1.2
mg/dl, or the presence of schistocytes in the peripheral
blood); b) increased serum aspartate aminotransfarase con-
centration (>=70 IU/); c¢) thrombocytopenia (platelet
count<100,000/mm3). PTD were women who delivered
before 37 weeks not due to preeclampsia or [IUGR but idio-
pathic preterm delivery.
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[0079] Table 1 shows the summary of clinical characteris-
tics of the patient and control groups (Values are
Meanzstandard deviation).

TABLE 1

Clinical characteristic of patients

Preeclampsia ~ HELLP Normal
Characteristics N=9 N=3 controls (N =9)
Age (y1s) 268398  30.66 +4.93 325£3.9
Gestational age 30.63 £2.55 28x1 3811
(wks)
Primiparas 59 (55.5%)  1/3 (33.3%) 2/9 (22.2%)
Birth weight 1278 £406 847 + 88.9 3538 £379
(21)
[0080] RNA Extraction and First Strand cDNA Synthesis:

[0081] Total RNA was extracted from 100 mg placental
tissue using Trizol Reagent (Invitrogen). RNA concentration
and purity were monitored by spectrophotometer at 260/280
nm (Beckman Coulter) and stored in DNase/RNase-free
water until use. The first strand cDNA was synthesized with
SuperScript 11 RT reverse transcriptase using a Oligo(dT)15
(Promega) as follow: 3 pg of total RNA were reverse tran-
scriptized by 200 units of Superscript RT using 25 ng of
oligo(dT)15 and 0.5 mM of dNTP mixture at 42° C. for 50
min.

[0082] Quantitative Real Time PCR:

[0083] Thesense primer 5'-AGAGATGGTGTCTAGCGC-
CAA-3' (SEQ ID NO:3), and anti-sense primer 5'-CGGT-
CACTACGGACTTTGTCTT-3' (SEQ ID NO:4) (primer-
Bank ID 20127486a3) were used for real time PCR to amplify
PP17 using QPCR SYBER Green (Abgene™, UK) on Gene
Amp 5700 sequence detection system (Applied Biosystem,
USA). PCR was performed with 2ul cDNA, 10ul of x2 QPCR
SYBER Green mix and 2 pl of sense and antisense primers
(70 nM each). PCR was conducted by one 15 min cycle at 95°
C. and 40 cycles of two-steps of 15 sec at 95° C. and 1 min at
60° C. Samples were normalized to the level of the YWHAZ
determined in parallel. Following amplification, melt curves
were generated to confirm the specificity of each primer pair.
The fold increase relative to placenta of a control case was
determined by 224" method and relative expression soft-
ware tools-REST (References: (1) Pffafl M. W. 4 new math-
ematical model for relative quantification in rel-time RT-
PCR, Nucleic Acids Res. (2001), 29; 2001-2007 (2) Pffafl
MW et al: Relative expression software tool (rest) for group-
wise comparison and statistical analysis of relative expres-
sion results in real time PCR, Nucleic Acids Res. (2002), 30,
€36). PCR products were further analyzed using 2% agarose
gels and visualized with ethidium bromide.

EXAMPLES
Example 1

Cloning the Full Length PP17 Gene, Expression in
Host Cells and Affinity Purification of Recombinant
PP17 (rPP17)

[0084] 1—Poly Chain Reaction—PCR

[0085] Thenucleotide sequence of PP17 with accession no.
NM 005817 as shown in FIG. 1 was used for selection and
design of two primers to cover the full length of the gene. For
cloning the full-length PP17 gene, two primers were designed
with the following sequences:
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sense primer: S-TAATACGGATCCATGTCTGC-
CGACGGGGC-3' (SEQ ID NO:5) and anti-sense primet:
S-TAAGTCGAGCTCCTACTTCTTCTCCTCCGG-3'
(SEQIDNO:6). The restriction site sequences of BamH I and
Sac I were introduced into the sense and antisense primers,
respectively. Both primers were synthesized by Sigma-Geno-
sys. 1 ng of PP17 ¢cDNA was amplified with 0.2 uM of the
above mentioned specific primers using the Red PCR Master
Mix containing Tage DNA polymerase, ANTP’s and MgC12
(LAROVA). PCR was carried out under the following condi-
tions: 94° C. for 2 min once, then 94° C. for 30 sec, 55° C. for
30 sec and 72° C. for 2 min over 35 cycles. A final extension
was carried out at 72° C. for 4 min followed by storage of the
PCR product at 4° C. until use. The PCR product was ana-
lyzed by agarose gel and revealed the expected size of 1.3 kb.
[0086] 2—Cloning of the DNA into Expression Vector.
[0087] a—TLigation: The PCR product of PP17 DNA was
purified by QIAquick PCR purification kit prior to ligation.
The expression vector pQE-30 was purchased from Qiagen.
Both the pQE-30 (0.5 pg) and the purified PCR product DNA
(1 pg) were digested with BamH I and Sac 1 (20 U each) in
NEBuffer BamH 1 and NEBuffer Sac I, respectively. Both
enzymes were purchased from New England Biolabs (NEB).
An insert:vector ratio of 3:1, 1:1 and 1:3 was used for ligation
of the digested PCR product DNA with 50 ng of digested
pQE-30using 100 U of T4 ligase (NEB) and T4 ligase buffer
for 2 hrat 22° C.

[0088] b—Transformation: The ligation mixture was trans-
ferred to M15 (pREP4) cells (Qiagen). 10 ul of the ligation
mixture were added to 100 ul Competent M15 pREP4 cells
for 10 min in ice and then transferred to a42° C. water bath for
50 sec. After heat shock, the mixture was placed in ice for
another 2 min and 900 ul of LB medium were added to the
transformation reaction and incubated for 60 min at 37° C.
with shaking of approximately 225 rpm. 10-100 ul of the cells
were plated on LB agar plate containing 100 pg/ml ampicillin
(Sigma) and 25 png/ml Kanamycin (Sigma) for overnight at
37°C.

[0089] c—Screening for Positive Colonies: 20 single colo-
nies grown on the plate were chosen and cultured in 2 ml1 LB
medium containing ampicillin (100 pg/ml) and kanamycin
(ng/ml) overnight at 37° C. with 225 rpm shaking. Plasmid
DNA was purified from each colony culture with Wizard Plus
SV minipreps DNA purification system (Promega). The pres-
ence of the PP17 DNA insert was tested by PCR as follow: the
PCR reaction (20 pl volume) was composed of 1 ng of DNA
template, 0.2 uM of PP17 specific primers (SEQ. ID. NOS. 5
and 6) and 10 pl of x2 ready mix for PCR (Bio-Lab Ltd). The
PCR conditions were as described above. PCR products were
separated on 1% agarose and the DNA bands were visualized
in a LAS-3000 image system (Fuji). The potential positive
clones (4) were selected according to the calculated size of the
PCR product. The final DNA sequence of each clone was
determined by sequencing carried out in the multi-disciplin-
ary laboratories unit (Rappaport Institute Of Medical Sci-
ence—Technion, Haifa).
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[0090] 3—FExpression of the Recombinant PP17

[0091] 1. Based on sequence analysis, one bacterial posi-
tiveclone carrying PP17 cloned in pQE30 vector was selected
for expression of the protein and grown in 20 ml of LB
medium containing ampicillin and Kanamycin at 37° C. for
overnight with shaking. The culture was mixed 1:50 in LB
medium containing antibiotics and grown at 37° C. until an
0Dy, of 0.6 was reached. The expression of the protein was
induced with 1 mM—isopropyl-b-D-thiogalactopyranoside
(IPTG) for 3 hrs at 37° C. (FIG. 3). Bacterial cells were
harvested by centrifugation at 4000 gx20 min at4° C. The cell
pellet was stored until use at -80° C. Aliquots were collected
before and after induction and PP17 was tested by SDS-
PAGE followed by Gel Code staining (3A) and by Western
blot (3B) using anti-histidine antibodies and visualized by
LAS3000 system to test PP17 expression as a recombinant
protein.

[0092] 2.Purification of PP17: Based on SDS-PAGE analy-
sis, the recombinant PP17 was localized in the soluble frac-
tion. The cell pellet was resuspended in lysis buffer contain-
ing 20 mM Tris-HCl, pH 8, 150 mM NaCl, 5 mM imadizole
and protease inhibitor (Roche) and 10% glycerol. The cells
were disrupted by applying pressure of 1000 PSi in minicell
French press (Thermo). Soluble proteins were collected and
the pellet containing the inclusion bodies was discarded.
Soluble fraction was filtered through 0.25 um filters and
mixed with 1 ml of pre-equilibrated Ni-NTA agarose
(Qiagen) for 1 hr at RT. First the Ni-NTA agarose column was
washed with 20 ml of wash buffer (20 mM Tris-HCl, pH 8.0,
300 mM NaCl, 20 mM Imidazole, PMSF, Complete and 10%
glycerol). Bound recombinant PP17 was eluted with 15 frac-
tions of 1 ml of elution buffer (20 mM Tris-HCI, pH 8.0, 300
mM NaCl, 0.5 M Imidazole, PMSF, Complete and 10% glyc-
erol. PP17 was analyzed by SDS-PAGE (10%). Positive frac-
tions were combined and dialyzed against TBS (20 mM Tris-
HCI, pH-8, 150 mM NaCl) and stored at -80° C. until use.
The protein concentration was determined by Bradford assay.
The purification analysis is shown in FIGS. 4A and 4B.

Example 2
PCR Analysis of PP17 in Term Placenta

[0093] A total of 21 pregnant women participated in the
study. Placental tissue was analyzed for the expression of
PP17 by normal and real time PCR. Representative results of
regular PCR are shown in FIG. 5. PP17 was expressed in the
placenta of healthy controls and in the pathological cases.

[0094] Quantification of PP17 expression was measured by
real time PCR. The expression of PP 17 in placentas obtained
from PE and HELLP women was compared to that of normal
women. The results are shown in FIG. 6. PP17 was signifi-
cantly (p=0.022) up-regulated by a factor of 3.073 in HELLP
versus normal women, and was significantly (p=0.017) up-
regulated by a factor of 1.783 in preeclampsia versus normal.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 6

<210> SEQ ID NO 1
«211> LENGTH: 2240
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-continued
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 1
ttccaagetg gttttgaagt cgcggcaget gttectggga cgtecggttg accgegegte 60

tgctgcagag accatgtetg ccgacgggge agaggctgat ggcagcaccce aggtgacagt 120
ggaagaaccy gtacagcagce ccagtgtggt ggaccgtgtyg gccagcatgce ctctgatcag 180
ctccacctge gacatggtgt ccgcagecta tgcectcecace aaggagaget acccgcacat 240
caagactgtc tgcgacgcag cagagaaggg agtgaggacc ctcacggcegg ctgctgtcag 300
cggggctcecag ccgatccetet ccaagcectgga gecccagatt gcatcagceca gcgaatacgce 360
ccacaggggyg ctggacaagt tggaggagaa cctccccate ctgcagcage ccacggagaa 420
ggtccetggeyg gacaccaagg agettgtgte gtctaaggtyg tcecgggggecce aagagatggt 480
gtctagcgee aaggacacgg tggccaccca attgtecggag geggtggacg cgaccecgegg 540
tgctgtgecag agceggcgtygg acaagacaaa gtccgtagtg accggceggeg tccaateggt 600
catgggctce cgcttgggece agatggtgtt gagtggggte gacacggtge tggggaagtce 660
ggaggagtgyg gcggacaacc acctgcccct tacggatgece gaactggecc gcatcgecac 720
atccetggat ggettegacy tegegteegt geageageag cggcaggaac agagetactt 780
cgtacgtetg ggctecetgt cggagaggct geggcagcac gectatgage actegetggyg 840
caagettega gecaccaage agagggceaca ggaggetetyg ctgcagetgt cgeaggecct 900
aagcctygaty gaaactgtea agcaaggegt tgatcagaag ctggtggaay gecaggagaa 960
getgeaccay atgtggetca getggaacca gaageagete cagggecceg agaaggagee 1020
geccaageca gagceaggteg agtoceggge getcaccaty ttecgggaca ttgeccagea 1080
actgcaggece acctgtaccet ccctggggte cagcattcag ggecteccca ccaatgtgaa 1140
ggaccagygty cagcaggece gecgecaggt ggaggaccte caggecacgt tttecageat 1200
ccacteette caggacctgt ccagecagcat tetggeccag ageegtgage gtgtegecag 1260
cgecegegag geectggace acatggtgga atatgtggee cagaacacac ctgtcacgtg 1320
gectegtggga cectttgece ctggaatcac tgagaaagece ccggaggaga agaagtaggg 1380
ggagaggaga ggactcageg ggcccegtet ctataatgeca getgtgetet ggagtectea 1440
acccggggece atttcaaact tattttctag ccactectece cagetettet gtgetgteca 1500
cttgggaage taaggctcte aaaacgggca tcacccagtt gacccatcetce tcagectcete 1560
tgagcttgga agaagcctgt tcectgagecte accctatcag tcagtagaga gagatgtcca 1620
gaaaaaatat ctttcaggaa agttctccece tgcagaattt tttttecttyg ttaaatatca 1680
ggaatatagy ccgggtygcgg tggctcacac ctgtaatcece agcactttgg gaggctgagg 1740
cgggeggaac acctgaggte aggtgttcga gaccagccag gccaacatgg tgaaaccccg 1800
tctectactaa aaatacaaaa asaaatgagce cgggcatggt agcaggtgte tgttatecca 1860
gttaggaggce tgaggcaaga gaatctettg aacctgagay gcggaggttg cagtgageca 1920
agatcgegece attgeactec agectggggg acaagagtga gacttagtet caaaaaaaaa 1980
aaaaaagaaa aaaaaatcag ggatatagtt catatcccac ttcetttgttt acaccgatgt 2040
ccctgaatat cagectgtag ctaatggact tgggatttcet ggtctaagtg ggcctectgg 2100

ggatggggty gtacactgag cttctgagec tcattgtaga gtagaaaggt actggggect 2160
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-continued

gtgtggtaag ccttgttgaa atgctctggt attcagtatt gccttaataa acttcaccca 2220
caactgcata caggcaaaaa 2240
<210> SEQ ID NO 2

<211> LENGTH: 434

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

Met Ser Ala Asp Gly Ala Glu Ala Asp Gly Ser Thr Gln Val Thr Val
1 5 10 15

Glu Glu Pro Val Gln Gln Pro Ser Val Val Asp Arg Val Ala Ser Met
20 25 30

Pro Leu Ile Ser Ser Thr Cys Asp Met Val Ser Ala Ala Tyr 2Ala Ser
35 40 45

Thr Lys Glu Ser Tyr Pro His Ile Lys Thr Val Cys Asp Ala Ala Glu
50 55 60

Lys Gly Val Arg Thr Leu Thr Ala Ala Ala Val Ser Gly Ala Gln Pro
65 70 75 80

Ile Leu Ser Lys Leu Glu Pro Gln Ile Ala Ser Ala Ser Glu Tyr Ala
85 90 85

His Arg Gly Leu Asp Lys Leu Glu Glu Asn Leu Pro Ile Leu Gln Gln
100 105 110

Pro Thr Glu Lys Val Leu Ala Asp Thr Lys Glu Leu Val Ser Ser Lys
115 120 125

Val Ser Gly Ala Gln Glu Met Val Ser Ser Ala Lys Asp Thr Val Ala
130 135 140

Thr Gln Leu Ser Glu Ala Val Asp Ala Thr Arg Gly Ala Val Gln Ser
145 150 155 160

Gly Val Asp Lys Thr Lys Ser Val Val Thr Gly Gly Val Gln Ser Val
165 170 175

Met Gly Ser Arg Leu Gly Gln Met Val Leu Ser Gly Val Asp Thr Val
180 185 190

Leu Gly Lys Ser Glu Glu Trp Ala Asp Asn His Leu Pro Leu Thr Asp
195 200 205

Ala Glu Leu Ala Arg Ile Ala Thr Ser Leu Asp Gly Phe Asp Val Ala
210 215 220

Ser Val Gln Gln Gln Arg Gln Glu Gln Ser Tyr Phe Val Arg Leu Gly
225 230 235 240

Ser Leu Ser Glu Arg Leu Arg Gln His Ala Tyr Glu His Ser Leu Gly
245 250 255

Lys Leu Arg Ala Thr Lys Gln Arg Ala Gln Glu Ala Leu Leu Gln Leu
260 265 270

Ser Gln Ala Leu Ser Leu Met Glu Thr Val Lys Gln Gly Val Asp Gln
275 280 285

Lys Leu Val Glu Gly Gln Glu Lys Leu His Gln Met Trp Leu Ser Trp
290 295 300

Asn Gln Lys Gln Leu Gln Gly Pro Glu Lys Glu Pro Pro Lys Pro Glu
305 310 315 320

Gln Val Glu Ser Arg Ala Leu Thr Met Phe Arg Asp Ile Ala Gln Gln
325 330 335
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-continued

Leu Gln Ala Thr Cys Thr Ser Leu Gly Ser Ser Ile Gln Gly Leu Pro
340 345 350

Thr Asn Val Lys Asp Gln Val Gln Gln Ala Arg Arg Gln Val Glu Asp
355 360 365

Leu Gln Ala Thr Phe Ser Ser Ile His Ser Phe Gln Asp Leu Ser Ser
370 375 380

Ser Ile Leu Ala Gln Ser Arg Glu Arg Val Ala Ser Ala Arg Glu Ala
385 390 395 400

Leu Agp Hisg Met Val Glu Tyr Val Ala Gln Asn Thr Pro Val Thr Trp
405 410 415

Leu Val Gly Pro Phe Ala Pro Gly Ile Thr Glu Lys Ala Pro Glu Glu
420 425 430

Lys Lys

<210> SEQ ID NO 3

<21l> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: sense primer

«<400> SEQUENCE: 3

agagatggtg tctagcgeca a 21

<210> SEQ ID NO 4

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: anti-sense primer

<400> SEQUENCE: 4

cggtcactac ggactttgtc tt 22

<210> SEQ ID NO 5

<211> LENGTH: 29

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: sense primer

<400> SEQUENCE: 5

taatacggat ccatgtctgc cgacggggce 29
<210> SEQ ID NO 6

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: anti-sense primer

<400> SEQUENCE: 6

taagtcgage tcctacttet tcectectcecegg 30
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1. A method for diagnosing pregnancy-related complica-
tions in a pregnant woman, comprising:

(a) determining a level of Placental Protein 17 (PP17) in a
bodily substance obtained from the pregnant woman;
and

(b) comparing the determined level of PP17 to a standard
level of PP17, a significant increase in the level of PP17
indicating the existence of a pregnancy-related compli-
cation in the pregnant woman.

2. The method of claim 1, wherein the bodily substance is
selected from the group consisting of placental tissue and
body fluids obtained from maternal blood, maternal saliva,
maternal urine, amniotic fluid, umbilical cord blood, and
chorionic villi.

3. The method of claim 1, wherein the level of PP17 is
determined by measuring a level of PP17 DNA.

4. The method of claim 3, wherein the DNA is cDNA.

5. The method of claim 1, wherein the level of PP17 is
determined by measuring a level of PP17 RNA.

6. The method of claim 5, wherein the PP17 mRNA expres-
sion level is measured.
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7. The method of claim 1, wherein the level of PP17 is
determined by measuring a level of PP17 protein.

8. The method of claim 7, wherein the level of PP17 protein
is determined using an immunoassay.

9. The method of claim 1, wherein the pregnancy-related
complication is preeclampsia.

10. The method of any of claim 1, combined with at least
one additional method for diagnosing pregnancy-related
complications in a pregnant woman.

11. A kit for diagnosing pregnancy-related complications
in a pregnant woman, comprising:

(a) a first antibody which specifically binds to PP17;

(b) a second antibody which specifically binds to PP17

linked to a signal-generating molecule; and

(c) PP17 standard solutions.

12. A kit for diagnosing pregnancy-related complications
in a pregnant woman, comprising:

(a) specific PP17 primers; and

(b) positive and negative cDNA controls.

L T
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1 -TTCCAAGCTGG TGAAGTCGCGGCAGCTGTTICCTGGGACGTCCGGTTG

51 -ACCGCGCGTCTGCTGCAGAGACCAICTCTGCCGACGGGGTAGAGGCTGAT
101-GGCAGCACCCAGE TGACAGTGGAAGAACCGGTACAGCAGCCCAGTGTGGT
151-GGACCGTGTGGCCAGCATGCCTCTGATCAGCTCCACCTGCGACATEGTGT
201-CCGCAGCCTATGCCTCCACCAAGGAGAGCTACCCGCACATCAAGACTGTC
251-TGCGACGCAGCAGAGAAGGGAGTGAGGACCCTCACGGCGGCTGCTGTCAG
301-CGGGGCTCAGCCGATCCTCTOCAAGCTGGAGCCCCAGATTGCATCAGCCA
351-GCGAATACGCCCACAGGGGGCTGGACAAGT TGCAGGAGAACCTCCCTATC
401-CTGCAGCAGCCCACGGAGAAGGTCCTGGCGGACACCAAGGAGCTTGTGTC
451-GTCTAAGCTGTCGGGGGCCCAAGAGATGGTGTCTAGCGCCAAGGACACGS
501-TGGCCACCCAATTGTCGGAGGCGGTGGACGCGACCCGCGGTGCTGTGCAG
551-AGCGGCGTGGACAAGACAAAGTCCGTAGTGACCGGCGGCGTCCAATCGGT
601-CATGGGCICCCGCTTGGGCCAGATGGTGTTOAGTGCGGTCGACACGGTCS
E51-TGGEGAAGTCGGACGAGTGGGCEGACAACCACCTGCCCCTTACGGATGCC
701-GAACTGGCCCGCATCGCCACATCCCTGCATGGCTTCGACGTCGCGTCCET
751-GCAGCAGCAGCGGCAGGAACAGAGCTACTTCGTACGTCTGESEGCTCCCTGT
801-CGGAGAGGCTGCGGCAGCACGCCTATGAGCACTCGCTGGGCAAGCTTCGA
851-GCCACCAAGCAGAGGGCACAGGAGGCTCTGCTGCAGCTGTCGCAGGCCOT
901-AAGCCTGATGGAAACTGTCAAGCAAGGCGTTGATCAGAAGCTGGTGCGAAG
951-CCACGAGAAGCTGCACCAGATGTGGCTCAGCTGGAACCAGAAGCAGCTC
1001-CAGGGCCCCBAGAAGGAGCCGCTCCAAGCCAGAGCAGGTCGAGTCCCGGGC
1051-GCTCACCATGTTCCGGGACATTGCCCAGCAACTGCAGGCCACCTGTACCT
1101-CCCTGGGGTCCAGCAT TCAGGGCCTCCCCACCAATGTGAAGGACCAGGTG
1151-CAGCAGGCCCGCCGCCAGGTGGAGGACCTCCAGGCCACGTTT TCCAGCAT
1201-CCACTCCTTCCAGGACCTGTCCAGCAGCATTCTGGCCCAGAGCCGTGAGC
1251-GTGTCGCCAGCGCCCGCOAGGCCCTGGACCACATGGTGCGAATATGTGGCC
1301-CAGAACACACCTGTCACGTGGCTCGTCGGACCCTITGCCCCTGGAATCAC
1351-TCGACAAAGCCCCGCGAGGAGAAGAAGTIAGGGGGAGAGCAGAGGACTCAGCG
1401-GGCCCCGTCTCTATAATGCAGCTGTGCTCTGGAGTCCTCAACCCGEGEGC
1451-CATTTCAAACTTATTTTCTAGCCACTCCTCCCAGCTCTICTGTGCTGTCC
1501-ACTTGCGAAGCTAAGGCTCTCAAAACGGGCATCACCCAGTTGACCCATCT
1551-CTCAGCCTCTCTGAGCTTGGAAGAAGCCTGTTICTGAGCCTCACCCTATCA
1601-GTCAGTAGAGAGAGATGTCCAGAAAAAATATCTTI TCAGGAAAGTTCTCCC
1651-CTGCAGAATTT TTCCTTGTTAAATATCAGGAATATAGGCCGGGTGCG
1701-GTGGCTCACACCTGTAATCCCAGCACT TTGGGAGGCTGAGGCGGGCGGAA
1751-CACCTGAGGTCAGGTGTTCGAGACCAGCCAGGCCAACATGGTGAAACCCC
1801-GTCTCTACTAAAAATAC, TGAGCCGGGCATGGTAGCAGGTGT
1851-CTGTTATCCCAGTTAGGAGGCTGAGGCAAGAGAATCTCTTGAACCTGAGA
1901-GGCGGAGGTTGCAGTGAGCCAAGATCGCGCCATTGCACTCCAGCCTGGGG
1951-GACAAGAGTGAGACT TAGTCTCAAAAAAAAAALAAAAGAALSAALAAATC.
2001-GGGATATAGTTCATATCCCACTTC GTTTACACCGATGTCCCTGAATA
2051-TCAGCCTGTAGCTAATGGACTTGGGATTTCTGGTCTAAGTGGGCCTCCTS
2101-GGBATGGGGTGGTACACTGAGCTTCTCAGCCTCATTGTAGAGTAGAAAGG
Z151-TACTGGGGCCTGTGTGGTAAGCCTTGTTGAAATGCTCTGGTATTCAGTAT
2201-TGCCTTAATAAACTTCACCCACAACTGCATACAGGGC.
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